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THE NICE IRRIGATION WORKS. 


Tue city of Nice is surrounded by a belt of hills, 
the slopes of which fall down to the limits of the 
town itself, and the various suburban properties, 
villas, farms (so-called), flower-gardens, orange 
orchards, and olive-woods, are more or less steeply 
pitched, while in many cases, only considerable 
labour has rendered the hillsides possible for agri- 
cultural purposes. To this general rule, however, 
there are two exceptions. On the one hand, that 
part of the rainfall, and of the melted snows from 
the mountain sides, which find their exit to the 
sea at Nice, rush with tumultuous violence through 
the broad river channel—the Paillon—for a few 
weeks in the year, sometimes overflowing its banks 
and submerging the adjacent streets. But for the re- 
mainder of the year, the bed of the river is dry, save 
for a narrow and comparatively insignificant stream 
which takes a sinuous course between the pebbles to 
find the easiest way out to sea, supplying water 
enough for the wants of a hundred al fresco laun- 
dresses, who find a convenient and efficient drying- 
ground upon the clean and sun-baked shingle forming 
the bed of this intermittent river. On the right 
and left banks of the Paillon lie fertile but narrow 
plains, for the mountains do not descend quite to the 
banks of thestream, and here is grown the choicest 
produce of Nice, the best flowers, the finest oranges, 
the choicest vegetables. The locality has this 
other advantage, that water, though it has to be dug 
for, and lifted, does not lie far below the ground, 
and is plentiful. The proprietors of this valley 
combine in the raising and the distribution of the 
water over their respective grounds, sometimes 
taking it from wells, sometimes from the scanty 
supply of the river. The other locality where flat 
cultivable land exists to a limited extent, is in the 
western suburb of Nice, adjoining the River Var, 
a much larger and more uniform stream than the 
Paillon, and where recentand considerable reclama- 
tion works have brought much useful and level 
land into cultivation. But with these exceptions, 
fields and gardens are cultivated on the broken and 
accentuated slopes, or benched out with much 
labour on the mountain sides, which are covered with 
steep and narrow steps, in some cases up to the very 
summit of the lower hills, and everywhere as high 
as physical conditions of soil and climate permit. 
These flights of mountain stairs are made and 
ne in nearly all cases by petty farmers, the 
andowner giving the ground, the farmer the labour, 
while the produce is divided equally between 
the two, usually to the dissatisfaction of both. For 
the painful culture of these thankless slopes yields 
to the cultivator scarcely enough of vegetables for 
his own consumption, and if it were not that one 
sure though not annual source of profit, is found 
in the olive-trees which clothe the hillsides, life 
would be almost impossible. But the olive crop, 
under the present system of cultivation, or rather 
the method of gathering the fruit—that of beat- 
ing the branches with long rods—which de- 
stroys the young bearing wood for the following 
season, only comes once in two, three, or four 
years. It is true that of the almost numberless 
trees, a sufficient percentage yields every year 
enough to bring a certain aid to the unfortunate 
cultivator, just suflicient apparently to render his 
existence possible, and to remind the participatory 








landlord that he is a proprietor. For some years, 
however, even this slight aid has grown more 
slender, for a worm, locally known as the keiroun, 
has attacked the olive-trees, or rather he tunnels in 
the fruit, and housing himself there, dries it up, 
and makes it useless before the season of harvest 
arrives. It will be readily imagined that between 
an arid soil, scanty water, participating landowners, 
and diseased olive-trees, the lot of the labourer in 
the winter garden of Europe, is not altogether 
a happy one. But with a little more intelligence, 
capital, and a sufficiency of water for irrigation, 
all might be changed, for the climatic con- 
ditions, if properly utilised, are so favourable 
that the yielding capacity of the ground is limited 
only by its extent. About fifteen millions of francs 
have been expended on works scarcely yet com- 
pleted, which will secure at all events one of the 
conditions necessary for so desirable a change, and 
at the present time large quantities of water are at 
the disposal of cultivators. It remains to be seen 
how long a time will elapse before the other two 
requirements will be wanting ; the intelligence to 
make use of this means of fertilising the ground, 
brought now to the threshold of the cultivator, and 
the money which must be expended in rent and in 
making the necessary channels for its distribution. 
It is clear that the expense will have to be borne 
by the landowner, and in a majority of cases both 
tenant and proprietor naturally enough follow the 
straight and narrow groove which poverty and pre- 
vious generations have established. But it must 
not be supposed that if the most sanguine share- 
holder in these large irrigation works, doubts that 
immediate use of the water provided will follow 
the opening of the works, that the cultivator on 
the slopes of the Maritime Alps does not follow, 
and in a few cases improve upon the methods of 
his forefathers in the collecting, storing, and econo- 
mical use of water. Necessity has taught much 
simple art and ingenuity, by the exercise of which 
the scanty fields are saved from absolute sterility. 
Water, except such as is collected from the rain- 
fall, is entirely absent in a large part of the district 
around Nice. Springs are very rare, and the short 
development of the numerous ravines which furrow 
the sides of the hills, does not encourage the gather- 
ing, in ordinary weather, of the smallest streams. 
At long intervals during the periods of heavy rains, 
these ravines are converted temporarily into channels 
for mountain torrents, but the benefit derived by 
this temporary change is more than balanced in 
the damage done by the water in its violent and 
destructive course. Cultivators and projectors 
have, therefore, as we just now said, exercised 
much ingenuity in utilising such water as they 
are able to secure from the rainfall. Large re- 
servoirs are usually constructed at the lowest level 
in each property, which latter are furrowed in all 
directions with catch-drains, and by these all the 
water that does not penetrate the surface, is col- 
lected and led to the storage tanks. Besides this, 
all the houses are built over sunk reservoirs that 
receive the rain water falling on the roof, and in 
this way a small but very uncertain supply is ob- 
tained. For it frequently happens that the winter 
passes without any or with only an insignificant 
rainfall. Then the reservoirs and cisterns become ex- 
hausted, and the few and insignificant springs dry up ; 
the inevitable result being that crops are either lost 





or so compromised, as to be hardly worth gathering 
in. We have already referred to the narrow valley 
on the eastern side of Nice, through the middle of 
which runs the bed of the usually dry Paillon. This 
limited area, and especially that part of it on the 
left bank, called the plains of St. Roch, enjoys 
comparatively favourable conditions. The import- 
ance of the Paillon and its small tributaries is con- 
siderable compared with that of the other ravines 
to which reference is made above, and the narrow 
thread of swiftly travelling water that in normal 
circumstances crosses and recrosses perpetually the 
wide bed of the Paillon on its way to the sea, is 
at all times sufficient to be of some service to the 
cultivators. The proprietors of St. Roch, to the 
number of about 200, have, acting for their common 
benefit, diverted a portion of the scanty stream at a 
point above their lands, and this, discharged at first 
into a single channel, is afterwards distributed 
through a series of well-arranged irrigating trenches, 
to each proprietor. It is needless to add that a 
strict system of distribution to each estate is 
followed, so that one is not favoured at the expense 
of another. The gardens of St. Roch furnish the city 
of Nice with nine-tenths of the vegetables required 
for daily consumption, and in addition to the oranges 
which grow in great perfection, the greater part of 
the flowers required for export—an industry now 
developed into considerable dimensions—are raised 
here. This last-named occupation, however, is 
shared by the cultivators occupying the left bank of 
the Var, where the choicest roses and many exotics 
are grown in the open air. In addition to the water 
from the Paillon, the plains of St. Roch are fur- 
nished with a considerable amount of water from 
wells that penetrate into water-bearing strata, at no 
considerable depth—scarcely 15 ft. in some places— 
and most of the gardens are supplied with norias, 
by which the water is raised with animal power. 
But besides the first cost of sinking a well and 
placing the lifting apparatus, which is always 
considerable, the expense of keeping a horse or 
mule, reduces seriously the benefit derived from 
the water obtained in this way. 

From what we have said it will be readily per- 
ceived that the various systems of irrigation em- 
ployed in the vicinity of Nice up to the present 
time, are very imperfect and incomplete, dependent 
as they are on an uncertain and always insufficient 
rainfall, and upon hand or animal labour which is 
more or less costly, while during such a winter 
season as thatof 1885-84, the problem of summer 
irrigation is at least simplified by the fact that 
there is no water available. 

These numerous difticulties, the always increasing 
extension of the town of Nice, the constant increase 
of villa residences for winter visitors, and the ever 
growing export trade in flowers, have rendered some 
method of bringing irrigation waters to the environs 
of the city, an absolute necessity. This project is 
an old one, and has long been a favourite idea, 
several schemes having been elaborated from time 
to time, the earliest dating from the cession of the 
Department by Italy, to France. Some of these 
proposals contemplated taking water from the Var 
and others from the Vesubie, the most important 
tributary of the first-named river. The Vesubie is 
on the right bank of the Var; observations which 
now extend back through twenty years show that 








the minimum discharge from this stream is never 
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less than 3 metres (106 cubic feet) per second, and 
that it seldom falls to this amount, while at the 
melting of the snow, and during the rains of October, 
the quantity is very largely increased. Under all 
circumstances, therefore, it may be fairly assumed 
that enough water to meet the demand from the 
new scheme will never be wanting. 

Digressing for a moment, we may here refer to 
the traces which the Romans have left behind them 
in this district, of works for water distribution both 
for irrigation and drinking purposes. The Roman 
city Cemenelum (now known as the Cimiez) did not 
occupy the same site as modern Nice, but stood on 
an elevated plateau about 140 ft. above the sea, 
which is now covered with residences. The indica- 
tions that remain to mark the existence of the old 
town are few, but yet suflicient to give an idea of its 
size and importance. Chief among them are the 
ruins of the amphitheatre and the baths. The 
former, 120 ft. above the sea, is 114ft. wide, and 
150 ft. long, and was devoted, as shown by its 
arrangement, to the milder forms of public amuse- 
ment as then understood—games, dances, gladiator 
combats, &c., but not to the battles of wild beasts 
nor the baiting of Christian martyrs. An interest- 
ing feature about this monument is that, subsequent 
to its completion it was enlarged, as is shown by its 


exterior and independent wall. 
spectators was 3800. The extent of this arena is, 
of itself, sufficient evidence that Cemenelum was a 
place of considerable importance, compared to which 
the modern Cimiez is quite insignificant, and the 
fact is further borne out by the dimensions of the 
aqueducts, of which traces remain, and which are 
calculated to have been adapted to supply at least 
23,000 persons. One source of supply existed 


near the village of Falicon, at a height of about | 


200ft. above the sea, and is now dried up, 
although, from the thick deposits of lime on the 
sides of the channel, it is evident that at one 
time the water was very abundant. The other 
aqueduct of Mouraille, includes an underground 
conduit of nearly 200 yards in length, and of this 
several cross sections, Figs. 1 to 4, are annexed. 
The two works differ widely in their characteristics, 
and hardly appear to belong to the same epoch. The 
latter is built in masonry and brick, and is covered 


with tiles, so as to form a pitched top, the width | 
The former is a | 


being 60 centimetres (23.6 in.). 
simple conduit, in the arched portion 28 centimetres 


(11 in.) wide, made of béton mixed with broken | 
brick. The Mouraille aqueduct appears to have | 


been the main canal, and the Falicon works to have 
formed a supplementary supply ; both aqueducts 
wind around the flanks of the hills, following the 
undulations of the ground. The aqueduct of 


Mouraille comprises some interesting works, in- | 


cluding a tunnel at the point of inlet of 600 or 700 
yards in length. 


stantly increasing proportions of the city and the 
rapid growth in number of villas— have contributed 
to me 


e an ample supply of water for irrigation | 
In view of such a work, pre- | 
liminary surveys have, as has been stated, been | 


an absolute necessity. 


made from time to time since the annexation of the 


district to France, and several schemes have been | 
When at last | 


more or less completely elaborated. 
the long-talked of scheme took a practical shape in 
1878 an agreement was entered into between the 
Minister of Public Works acting for the State, M. 
Borriglione, mayor of Nice, and acting for that 
town, and M. Marchant, Ingenieur des Ponts et 
Chaussées, director of the General Water Company 
of France. By this agreement the Minister of 
Public Works conceded to the General Water 
Company, during a period terminating on Au- 
gust 1, 1972, and in perpetuity to the town of 





Its capacity for | 


Nice, on the expiration of the company’s con- 


cession, the privilege of constructing, maintaining, 
and operating an irrigation canal, to be supplied by 
the water from the Vesubie. The State agreed, 
moreover, to pay to the water company, as a sub- 
vention to assist in making the canal, a sum of 
2,400,000 francs (96,000/.) ; it being understood that 
no further Government assistance would be ren- 
dered, no matter how far the actual expense of 
construction might exceed the estimated outlay. 
The General Water Company agreed to execute, 
at its own cost and risk, all the works of the canal 
from the Vesubie, for the irrigation of the district 
round Nice, and of the communes through which 
the canal passes. The canal was to consist of a 
principal channel, commencing at the point of 
derivation in St. Jean de la Rivitre (see map 
on the opposite page), and terminating above 
the church of St. Gairaut, and of three secon- 
dary canals. The first of these latter starts near 
the upper end of the Bégude tunnel, and ter- 
minates at Sainte Héléne, passing through the 
quarters of Bellet, Ginestieza, and Fabron. The 
second canal branches from the main channel below 
the tunnel of Saint Pancrace, and runs through 
the districts of Pessicart and Saint Pierre de Feric. 
The third canal commences at Gairaut, and runs to 








ag. 4. 
Cimiez and Montgros, and is laid out for exten- 
sion to supplying the districts beside the Paillon. It 
was stipulated that the main canal should be of such 
dimensions as to deliver 4 metres (141 cubic feet) 
per second from its source to the point where the 
first secondary canal is taken off. The dimension 
of 4 metres was fixed to determine the dimensions 
of the first part of the canal, but the company was 
in no way bound to deliver this quantity in the 
event of the capacity of the Vesubie being insufli- 
cient. The secondary canal No. 3 was to be 
large enough to deliver 3 metres per second, the 
surplus water not required by the company being 
discharged into the bed of the Pavillon, between 
the St. André waterfall and the Garibaldi Bridge. 
This overflow was provided for to assist the scouring 
out of the almost dry river bed. The town of Nice 
impressed on the General Company the obligation 
of laying a cast iron main 6 in. in diameter, and 
15 kilometres (9} miles long). This main was to 
extend along both quays of the Pavillon, the Pro- 
menade des Anglais, and the Quai du Midi, with 
a branch from the Place Garibaldi to the top of 
the Promenade du Chateau. The water supplied 
through these mains, and estimated at 60,000 metres 
per day, was to be paid for by the city at the rate of 
80,000 francs (3200/.) per annum, this amount repre- 
senting the municipal yearly subscription. Finally, 
in consideration of a sum of 100,000 franés (40001. ), 
paid by the company to the town, the Nice muni- 
cipal authorities undertook to pay half the cost for 


| the acquisition of the land required for the canal 
The various causes mentioned above—the con- | 
| sorbing or diverting existing watercourses, for 


works, as well as half of all compensations for ab- 


alteration, or removal of buildings, and for damages 
sustained by holders of previously existing water 
rights, on account of the diversion of the supply to 
the canal. 

The foregoing are the leading conditions upon 
which the concession was granted, and the principal 
responsibilities accepted by the General Com- 
pany. Other provisions referred to the method of 
distributing the water among consumers, the di- 
version of the supply into intermittent and con- 
tinuous services, the various rates of subscription, 
&c. All these were carefully provided for in the 
schedule attached to the concession, and were 
arranged to adjust as fairly as possible the respec- 
tive interests of subscribers and the company. We 


' shall have occasion later on to refer to the manner 


in which these several points have been carried out. 
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The principal canal is now completed, and water 
from the Vesubie is discharged into the Paillon. 
The preliminary investigations and surveys relating 
to the irrigation channels are being carried out, 
applications for subscriptions are numerous, and 
there is no doubt that in a short time the arid 
slopes, and the precariously watered lands that 
surround Nice, will change their aspect under the 
fertilising influence of an ample water supply. 

The company has already completed in the town 
itself a complete system of water supply for drink- 
ing and other purposes, and few places enjoy a 
purer and more abundant supply at a moderate cost. 
The Saint-Thécle aqueduct, while of less import- 
ance in an engineering point of view than the 
Vesubie Canal, is invaluable in the services it 
renders. 








(To be continued). 


THE PHILADELPHIA ELECTRICAL 
EXHIBITION.—No. XIII. 
By C. J. H. Woopsvury, Boston. 
THe WestTERN Evectric Light Company’s Exursir. 

Tue exhibit of the Western Electrical Company, 
of New York, Boston, and Chicago, was a realism of 
the romance of the telephone. These large estab- 
lishments represent one of the commercial features 
of the industries developed to serve the demands 
for the telephone. Not many years ago, Professor 
Bell found in Mr. Charles Williams, Jun., of 
Boston, a man who possessed the skill necessary to 
prepare the telephone for commercial application, 
and also sufficient foresight to perceive the possi- 
bilities of the invention and have faith in its success. 
The Bell telephones have always been made in the 
electrical instrument factory of Mr. Williams, and 
the Western Electrical Company represents a 
union of this establishment with two others at 
Chicago and New York, for the manufacture of 
telephone supplies and other electrical apparatus. 
The switchboard is the most important of the 
tributary inventions brought out by the telephone. 
Without it telephonic intercourse would have been 
limited to isolated lines and the central station 
system impossible. 

The Western electric switchboard for large central 
stations of telephone companies enables any 
operator to make a connection promptly between 
any two persons in an office of 4000 subscribers 
without leaving her chair. This form of switch- 
board has been in practical use in some of the large 
cities in the United States, and the only portion of 
the apparatus which appears to be liable to derange- 
ment is the connecting cords, which will, as the 
result of long use, break in hidden places. This, 
however, is not a suflicient defect to counterbalance 
its other advantages ; and it could be diminished 
by occasional testing of these cords for increase in 
resistance, and thus make repairs before actual 
breakages occur. 

For smaller stations limited to 500 subscribers, the 
Williams switchboard in this exhibit is more simple 
in its construction, and not liable to get out of order. 
The illustration shows the brass pins on the front 
row A, which are used to make the connections by 
pushing them through the brass strips which run 
across the board. This method of connection limits 
the communication to one pair of subscribers at a 
time on the same strip. 

The various switchboards in a telephone station 
are lettered, Fig. 1 representing switchboard A, 
and the letters at the sides represent the other 
switchboards in the room, which can be thrown in 
the circuit when subscribers whose wires enter on 
different boards, wish to be placed into communica- 
tion with each other. When a subscriber calls to 
the central oftice, the act of ringing the bell also 
causes one of the drops D to fall and attract the 
operator. During an electric storm last year, the 
earth’s polarity kept these drops up, so that there 
was no communication with central offices. The 
duration of this storm was variable in different 
places in the eastern portion of the United States. 
The ‘generators,’ as the alternating current 
magnetos used toring the call bells are termed, were 
runatthe Exhibition by a small electromotor near the 
switchboard. Generally a water motor is used. This 
exhibit also contained a full line of the supplies used 
by telephone and telegraph companies, including 
some fine examples of testing instruments. Among 
the insulated copper wire were cables made for 
underground and for aérial purposes, and contain- 
ing from 5 to 150 conducting wires each. The 
insulation is paraffin, and the whole group sur- 
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THE NICE IRRIGATION WORKS. 
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of experience, the use of paraffin renders the 
static capacity of these cables lower than any 
other insulator, and thereby avoids to a like extent 
the retardation consequent on the static charge, 
which is‘often a serious difficulty in the use of cables 
| for telephonic purposes. 


Frre ALARMS. 


Only two of the many systems of automatic fire- 
alarm thermostats were shown, but these formed very 
creditable representatives of the systems which are 
in extensive use in hotels, mills, and other large 
| buildings. 

The thermostats of the American system exhi- 
| bited by the Western Electrical Company consist in 
| one instance of a glass [J tube, the longer arm being 
| closed, and containing a small amount of hydro- 
| carbon liquid, and the remainder filled with mercury. 
| The short arm is sealed with beeswax, so as to be 
' uninjured by transportation. When the temperature 
' reaches the vaporising point of the hydro-carbon, 

say 125 deg. Fahr., its expansion forces the mercury 
| into the cup and closes the circuit. The amount of 
liquid in the tube is about .000002 cubic foot, and 
if the specific heat is assumed to be that of bisul- 
| phide of carbon, about .00001 of a thermal unit is 
| required. Ifa thermometer bulb contained ;, oz. 
| of mercury, it would require .01249 of a thermal 
| unit to raise it from 60 deg. Fahr. to 120 deg. Fahr., 
or 1249 times as much as to operate one of these 
| thermostats. The other form of thermostat consists 
| of a Bourdon tube containing light hydro-carbon, 
| and the straightening of the tube closes the circuit. 

This system uses an open circuit, the thermostats 
being in multiple are. A watchman’s detector is 
used on the same conducting wires, a push button 
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being in multiple are at each end of the branches. 
A short push here records a perforation on the 
paper dial in the watchman’s clock, while a con- 
tinuous closure of the circuit, such as would be 
made by the thermostat, ringsa fire alarm, and also 
drops a number at an annunciator showing the loca- 
tion of the fire. The operation of the watchman 
also serves to test out the circuit every time that 
he records at a station. 

The Martin Automatic Fire Alarm Company ex- 
hibited their thermostatic system, which belongs to 
the class using a continuously closed circuit, and is 
operated only when the circuit is opened by the 
action of heat upon the thermostat, and not when 
the wire is cut or grounded, although either of 
these mishaps produce suitable notice, but not a 
fire alarm. The thermostat consists of a closed 
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copper capsule, about 1} in. in diameter, one side 
being concentrically corrugated to facilitate expan- 
sion when the liquid becomes vaporised, and 
causes the box to assume the form of a double 
convex lens. In expanding, it moves aswitch lever 
which passes from one prong to the other of a con- 
tact in the form of a letter U, rapidly opening and 
closing the circuit. When the circuit is broken an 
electro-magnet drops its armature, which starts a 
clockwork and rings a small bell calling attention 
to the fault. But if the circuit is open and closed, 
other mechanism is brought into play and the loca- 
tion of the thermostat is indicated upon an anun- 
ciator and the corresponding number is struck upon 
a large gong bell. 

A number of alarm discs and circuits may be 
attached to one clockwork and gong bell, usually 
one for each story of a building, and the number 
of blows on the alarm bell would indicate the story 
in which undue heat occurred and moved the 
thermostat. If the circuit wire was broken, no 
number would be rung on the gong, thus distin- 
guishing an alarm for repairs from an alarm of fire. 
There is also an ingenious device for giving notice of 
any ground connection which may accidentally 
occur, and for automatically changing the circuit 
so as to remove such connection. Whenever the 
batteries are within forty-eight hours of being run 
down, the weakening current gives notice. 

We are not aware of any other system of automatic 
alarm which combines the advantage of a closed 
circuit with these arrangements for giving notice 
of faults in circuit or battery. 

There are several other automatic fire alarms 
in use which were unrepresented at the Exhibition. 
They are rarely used in isolated circuits, except in 
hotels or mills, but the thermostats from a district 
connect to a central office, which supervises the 
apparatus and advises the fire department of the 
exact location of fires upon their circuits. 


RalLway SIGNALS. 


The exhibits of the applications of electricity for 
signalling on railways were three in number. The 
apparatus shown by the Union Switch and Signal 
Company, of Pittsburg, was the most complete, 
comprising a full system of block signals in actual 
operation, and also a most ingenious application of 
electricity for moving the levers of an. interlocking 
system of switches such as are now being rapidly 
introduced into American railway practice. 

The effort required by the switchman (points- 
man) to move distant switches and semaphores, 





has been an undesirable feature in previous 
systems of interlocking switches. By the arrange- 
ment shown in this exhibit, the work of moving 
the switches is performed by compressed air act- 
ing upon pistons in cylinders, whose valves are 
operated by hand or by electricity as desired. 
They are so arranged as to be locked by a current, 
which is conducted by the rails whenever a train is 
on that section, and which holds the valve closed 
while the train is on that section, and until it reaches 
another section. 

The automatic block signal system shown by this 
company is also operated by a current along the 
rails, which releases a weighted escapement and 
displays a red or white signal, in accordance with 
the code of the road, showing whether there is a 
train upon the section and whether the track is 
clear. As both rails are used in this system and 
the circuit is completed through the wheels and 
axles of the train, it follows that the red or danger 
signal is displayed as long as a single pair of wheels 
rests upon that section, and in case a train should 
break apart and leave a portion of its cars behind, 
the danger signal would be set until the cars were 
removed. A broken rail or a misplaced switch also 
sets the danger signal. In connection with this 
apparatus a large gong-bell rings at grade crossings, 
giving an alarm of approaching trains. 

The Wharton Railway Signal Company exhibited 
their system of block signals operated by a contact 
made by a train passing a given point; or by 
moving any switch lever, or drawbridge on the 
section controlled by the signal. In this system 
the signal is moved by the action of magnets, with 
the use of any clockwork. It has been used for 
many years in different parts of the United States. 

The Railway Cab Signal Company has, as its name 
implies, a signal in the cab of the engine, which is 
operated by the current from a small dynamo driven 
by a rotary engine which is supplied by steam from 
the boiler of the locomotive. The contacts are made 
by various ingenious devices with the purpose of 
giving to the engineer notice if there is any other 
train on that section ; also a device for blowing 
the whistle automatically as it approaches places 
where warnings of approach are desired. This 
system has had as yet but little test in practical 
railroad work, but it seems possible that it contains 
many useful features. There is a tendency on the 
part of inventors to increase the supplementary 
parts of the locomotive in a manner which adds to 
the work of those in the cab at times when the safe 
running of the train ought to receive all of their 
attention. - 
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By 8. P. THompson, B.A., 
E. and F, N. Spon. 1884. 

THE appearance of the present volume is caused 
by the demand for copies of the Cantor Lectures on 
Dynamo - Electric Machinery, delivered by the 
author before the Society of Arts in the autumn of 


Dynamo-Electric Machinery. 
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1882. Yet in no sense can the works before us be 
considered a mere reprint of the lectures, a large 
amount of matter having been added, to render it 
a complete manual of existing types of dynamo- 
electric machinery, those machines having simply 
an historic interest being very judiciously omitted. 
The present work is the first in which the theory, 
the design, and the working of dynamos have re- 
ceived thorough investigation, and we are pleased 
to see that this is done in a practical way; the 
mathematical calculations do not include several of 
the smaller secondary influences at work in a 
machine, and although much simpler than many of 
the more complicated formule found in other 
papers, give practically as true results. The volume, 
although written more especially for students of 
electro-technics, to whom we can most thoroughly 
recommend it on account of the comprehensive and 
practical way in which the subject is treated, will 
be of service to all practical and theoretical elec- 
tricians, and the former will find many valuable 
hints given by the author in discussing the different 
points of the machines. 

In the first chapter, Professor Thompson con- 
siders the term dynamo-electric machine and defines 
it as a ‘* machine for converting energy in the form 
of dynamical power into energy in the form of 
electric currents by the operation of setting con- 
ductors to rotate in a magnetic field,” which is a 
happily expressed explanation of the action which 
takes place. In the following chapter the discovery 
of Faraday that electric currents are generated in 





conductors by moving them in a magnetic field is 
discussed, and tliis leads to the principles on which 
dynamo-electric machines are constructed, and to 
their classification into three main groups. These 
are as follows: 1. Dynamos in which there is rota- 
tion of a coil or coils in a uniform field of force, such 
rotation being effected round an axis in the plane 
of the coil or one parallel to such an axis, such as 
the Gramme, Siemens (Alteneck), Edison, Lontin 

Biirgin, Schuckert, &c., machines. 2. Dynamos 
in which there is translation of coils to different 
parts of a complex field of varying strength, or of 
opposite sign of these machines, but by no 
meansall, supplying alternating currents), such as the 
Pixii, Wallace-Farmer, Siemens (alternate), Gordon, 
Ayrton and Perry, Edison (disc), Thomson-Ferranti 
(alternate), Thomson (wheel dynamo), De Meritens, 
&c., machines. 3. Dynamos having a conductor 
rotating so as to produce a continuous increase in 
the number of lines of force cut, by the device of 
sliding one part of the conductor on or round the 
magnet, or onsome other part of thecircuit, suchas the 
Faraday disc, Siemens unipolar, and Voice machines. 
The only machine which does not fall within any of 
these classes is the tuning-fork dynamo of Edison, 
in which the coils are waved to and fro at the ends 
of a large tuning-fork, instead of being rotated on a 
spindle. The Elphinstone-Vincent and four-pole 
Schuckert and Giilcher machines are included in the 
first-class, being really compound machines. This 
classification is far more comprehensive than the old 
way of dividing machines into continuous or alternat- 
ingcurrent, cylindrical, discor multipolar, shunt, self- 
regulating, &c., and a completemastery of Professor 
Thompson’s classification will greatly aid the reader 
in understanding the subsequent chapters of the 
work and in obtaining a clear grasp of the subject. 
Chapter III. treats in detail of the different classes 
of dynamos and their constituent parts under their 
several headings, the diagrams being exceedingly 
clear. The reasons for particular forms of structure 
or arrangement of parts, are also given ina clear and 
precise manner, and some of the faults of existing 
machines are indicated and will be found worthy of 
special attention. The succeeding chapter explains, 
by the aid of curves, the induction of currents in 
armatures and the distribution of potentials around 
the collector, and also the method of investigating 
these curves. It concludes by a lucid explanation 
of the Gramme ring, after which the author states 
that the Gramme pattern of ring armature, so far 
from being an improvement on the old Pacinotti 
ring, is distinctly a retrograde step, always suppos- 
ing that the cost of construction, liability to heat- 
ing, and other kindred matters, be equal for the 
two, in which conclusion we thoroughly agree. The 
reactions in the armature and magnetic field form 
the subject of Chapter V., and the author attributes 
the lead which it is necessary to give to the brushes 
to this cause, and infers that the magnetic moment 
of the field magnets ought to be very great as com- 
pared with that of the armature so as to reduce this 
lead. To effect this he advises that an unstinted 
quantity of iron of the softest kind should be 
employed for the field magnet cores. This idea 
appears latterly to have been acted upon by 
several prominent makers with good results. He 
next considers certain effects due to self-induction 
and to mutual induction, amongst which is the 
apparent increase of resistance in the armature coils 
proportional to the speed, which may be diminished 
by employing more iron in the core and fewer 
turns of wire. The chapter on the government of 
dynamos deals with the various methods of exciting 
the field magnetism, viz., by one of the four simple 
methods, as in the magneto, separately excited, 
series and shunt dynamos, respectively ; and by 
various combinations of these for obtaining a con- 
stant potential as required. By combining the fol- 
lowing arrangements, viz., the series with the 
separately-excited, the magneto, the shunt, or the 
shunt to the working circuit only, a constant poten- 
tial can be obtained at a certain speed, these com- 
binations including Professor Perry’s arrangement 
of introducing a separate magneto or shunt-wound 
dynamo into the circuit of a series dynamo. Ifa 
constant current is required the shunt arrangement 
is combined with the separately-excited magneto, or 
series arrangement. This chapter concludes with 
a description of methods of automatic regulation 
effected by the aid of electro-magnets acting on re- 
sistances or on the steam supply of the driving engine, 
or if a constant current is required by driving the 
dynamo by a dynamometric governor to maintain a 
constant torque or turning moment. From these 
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few cursory remarks it will be seen that this part of 
the work deals thoroughly and efliciently with 
the whole subject of the government of dynamo- 
electric generators. Chapters VII., VIII., and IX., 
containing seventy-six pages, describe the various 
types of machines under the three classes mentioned 
above ; the machines are fully illustrated and their 
special points clearly indicated in an impartial 
manner. In Chapters X. to XV. (inclusive) alge- 
braic expressions are found for the electromotive 
force, the current and the economic coeflicient of 
the principal types of dynamos, an expression being 
first found for the average electromotive force in- 
duced ina simple coil rotating in a uniform magnetic 
field which leads to the consideration of magneto, 
separately-excited, series, and shunt dynamos, and 
finally to the various forms of compound machines 
devised to give either a constant potential or cur- 
rent. We notice a few printer’s errors amongst the 
formule, and also a slight algebraical error, several 
times repeated, occurring in the latter part of 
Chapter XV., which, however, does not affect the 
results arrived at ; in giving the critical speed of a 
dynamo fora constant current, the constant in the 
formule should be a divisor and not a multiplier. 
Chapter XVI. deals with alternate current dy- 
namos, the results of which are greatly affected by 
the retardation of magnetism and the self-induc- 
tion in the coils. The retardation increases with 
the speed and depends on the ratio between the 
self-induction and the resistance, and is less if 
the machine is designed to be driven at a slow 
speed and the coefticient of self-induction is small 
compared with the resistance of the circuit. The 
coeflicient of self-induction represents the number 
of lines of force which the circuit would possess or 
induce on itself, if the current flowing in it were 
one absolute unit. These most valuable chapters 
(X.—XVI.) will undoubtedly prove of special in- 
terest to electricians having to design dynamo- 
electric machinery, for, as above stated, the formulze 
are simpler than those hitherto published, and 
should be within the grasp of the average designer. 
The geometrical theory of the dynamo is studied 
by the aid of graphic diagrams, and particularly by 
the use of ‘‘characteristic” curves, which bear to 
the dynamo a very similar reiation to that which the 
indicator diagram bears to the steam engine. The 
characteristic curve represents the relation existing 
between the total electromotive force and the current 
(which vary with the outside resistance), and as, by 
multiplying the electromotive force by the current, 
we get the horse-power, it is easy to mark off the 
horse-power required for each particular case. The 
curve indicating the relation between the available 
or external electromotive force and the current, 
entitled by the author the ‘‘ external characteristic” 
curve, differs slightly from the characteristic curve, 
is more generally useful for many calculations, and 
is evidently more readily obtained. These curves 
indicate, when their scale is known, the horse-power 
at which the dynamo works, and also at what horse- 
power it may be worked to the greatest profit, and, 
though the scale is not known, the form of the 
curve affords definite information as to the condition 
of working of the machine. This chapter also gives 
various examples of the use of these and other 
curves, which will be found to possess a consider- 
able amount of interest and also of utility. 

The succeeding eight chapters treat of dynamo- 
electric machines considered as motors, or machines 
for converting the energy of electric currents into 
energy of mechanical motion. In Chapter XIX., 
which discusses the theory of electric motors, the 
author gives Jacobi’s law of maximum work of an 
electric motor supplied with currents from a source 
of given electromotive force, which is as follows: 
The mechanical work given out by a motor is a 
maximum when the motor is geared to run at such 
a speed that the current is reduced to half the 
strength that it would have if the motor was stopped, 
i.e., that the counter electromotive force of the 
motor is equal to half the electromotive force of the 
current supplied to it. The author then deduces 
from this law—which is often erroneously given in 
text-books as the law of maximum efliciency—that 
-no motor working at its maximum activity could 
convert more than 50 per cent. of the electric energy 
supplied into actual work. It is very interesting 
to compare this law with Siemens’ law of efticiency, 
which is given later on in this chapter. This law 
is as follows: The useful work done by the motor 
is to the electric energy supplied, as the counter 
electromotive force set up by the rotation of the 
motor is to the electromotive force supplied to it, 
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and this shows that by letting the motor run so 
fast that the counter electromotive force is nearly 
equal to the electromotive force supplied, the efti- 
ciency will be nearly equal to unity. Special 
forms of motors are fully illustrated and explained 
in Chaper XXI., and the succeeding chapter de- 
scribes several forms of reversing gear for motors 
including Hopkinson’s, Reckenzaun’s, and Ayrton 
and Perry’s. The relation of speed and torque 
of motors to the current supplied is discussed in 
the next chapter. Chapter XXIV. treats of the 
government of motors by centrifugal, dynamometric, 
and electric governors, and by the methods of wind- 
ing the field magnets. Several motor problems are 
graphically solved in Chapter XXV. The conclud- 
ing chapter describes the methods of testing dy- 
namos, including the tests of the resistance of the 
various coils and connections, and of the insulation 
of the working parts and tests of efliciency under 
various loads and of electrical output at different 
speeds. There are six appendices which discuss 
respectively the measurement of self-induction in a 
coil ; the measurement of mutual induction between 
two coils ; formulz used for electro-magnets ; fun- 
damental equations of dynamo-electric machines and 
the theory of M. Joubert ; the alleged magnetic lag ; 
and the movement of the neutral point, and will be 
found well worthy of perusal. 

In conclusion we would again commend the 
present work to all our readers, which will in- 
crease the high reputation of its author, and will 
doubtless long be quoted as an authority on the 
special subjects of which it treats. The work is got 
up in good style, and is well and sufliciently illus- 
trated throughout. 

The Complete Text-Book of Farm Engineering, comprising 
Practical Treatises on Draining and Embanking ; Irri- 
gation and Water Supply; Farm Roads, Fences, and 
Gates; Farm Buildings; Barn Implements and Ma- 
chines ; Field Implements and Machines ; and Agricul- 
tural Surveying. With upwards of 600 Illustrations. 
3y JoHN Scott. London: Crosby Lockwood and Co. 

This is the collection within one pair of covers of a 
series of seven of Scott’s ‘‘ Farm Engineering Text- 
Books,” the result being a volume of ungainly pro- 
portions, awkward in use and difficult of reference, 
for the reason that there is no general index, 
although very éxcellent indices are provided at the 
end of each section. The very comprehensive title 
sufficiently explains the scope of the book, the seven 
paragraphs composing it referring each to a separate 
section. The author has devoted a great amount 
of care to his work, and has used much judgment 
in the method he has adopted in its classification, 
while he has spared no pains to collect and place 
on record the latest and most useful information 
connected with his subject. We should, however, 
point out that his chapter on the steam engine 
would bear to be rewritten with much advantage. 
Especially in the later sections of this book Mr. 
Scott has shown discretion in treating of farming 
implements ; the subject is so wide, the number 
of implements to be considered so great, and the 
varieties of similar implements as produced by dif- 
ferent makers, so numerous, that it must have been 
difficult to be representative and comprehensive, 
without degenerating into simple catalogue, and 
exceeding the 1300 pages already filled. In addi- 
tion to this volume proving invaluable to the prac- 
tical farmer, it should be the handbook for every 
amateur who leans towards agricultural exhibitions, 
for an intelligent study of it will throw a new light 
upon, and impart fresh interest to, the endless suc- 
cession of objects collected annually for public in- 
spection by the Royal Agricultural and other kin- 
dred societies. 





** Intuitive Calculation.” The Compendious Calculator or 
Easy and Concise Methods of Performing the Various 
Arithmetical Operations Required in Commercial and 
Business Transactions, together with Useful Tables. B 
DANIEL O’GORMAN. Corrected and extended by J. 
R. Youne. Twenty-Sixth Edition, carefully revised 
by C. Norris. London: Crosby Lockwood and Co. 

The great demand for this somewhat curious 

book is the best evidence that it supplies quite a 

general want. The problems it contains are not 

elaborate, as for example, ‘‘ To find the number of 
square feet in a board or plank. Rule. Multiply 
the length by the breadth ; the product will be the 
number of square feet, when the plank is of the 
usual form, that is, a rectangle.” Of course there 
are more difficult problems than this given in the 
book, and some real ingenuity is displayed in con- 
structing coeflicients to save figures. Opening 
the book at random we come upon ‘‘ calculations 


useful in the spirit trade,” and find as a preliminary 
that ‘‘it will be useful to remember that 63 farthings 
make 1s. 3jd., and 63 halfpence 2s. 7$d.” Armed 
with this information we proceed to ascertain the 
price of a hogshead to find the price of a gallon, and 
to do this we divide the price of the hogshead by 
63, the quotient supplying the desired information. 
Again by dividing the profit he proposes to make, 
by the price he has given per gallon, the dishonest 
publican can, if he be of a calculating turn of mind, 
tind out how much water he must add. Arith- 
metical grocers, too, may study quite a number of 
neat problems upon ‘‘ calculations for compounds.” 
There is a striking simplicity in many of the notes. 
Thus for Troy weight. ‘‘The price per grain in 
halfpence will be the price per ounce in pounds 
sterling.” ‘‘The price of one article being given to 
find the price of twelve. Rule. Call the pence 
which one article costs one shilling, and we should 
then have the price of twelve.” This, and in fact 
all the rules, are illustrated with a list of examples, 
in which we fail to find our old familiar friend ; if 
a herring and a half cost 14d. how much will eleven 
cost ? although many problems of a less complicated 
character are conscientiously worked out at length. 
We might extend this list of rules indefinitely, but 
we must have space for a line or two to notice the 
supplementary tables. There are, first the decimal 
parts of a pound sterling, and for the users of the 
volume it will doubtless be useful to know that 
7s. 113d. is .39895833 of a pound ; then Table II., the 
decimal parts of a year (Christmas day is .98356164) ; 
Table III. troy weight; Table IV. and V., avoir- 
dupois weight ; Table VI., chemists’ weight, &c., 
all worked out to seven plans of decimals; and 
some French measures and English equivalents. 
Doubtless this little book will reach many more 
editions ; we trust it may, as the vitality of its circu- 
lation demonstrates the usefulness of its existence. 
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TRIAL TRIPS AND LAUNCHES. 

On Friday, December 19, there was launched from the 
yard of the Sunderland Shipbuilding Company, Limited, 
an iron screw steamer built to the order of Messrs. J. and 
J. Denholm, of Greenock. The leading particulars of the 
vessel are : Length, 163 ft. ; beam, 23 ft. 6 in. ; depth of 
hold, 12 ft. 3in. The main engines are of 70 nominal 
horse-power. by the North-Eastern Marine Engineering 
Company, Limited. 
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A magnificent twin screw steamer, named the River 
Indus, which was built by Messrs. Workman, Clark, and 
Co., Belfast, and engined by Messrs. Muir and Henston, 
Glasgow, had her official speed trials on the Clyde on 
Saturday, December 20. She is owned by Messrs. James 
Little and Co., Glasgow, and is a vessel of 3452 tons gross, 
and 2255 tons net register, with a carrying capacity for 
5000 tons of deadweight ; she measures 330 ft. by 43 ft. by 
28 ft. Her propelling machinery consists of two pairs of 
compound surface-condensing engines, the cylinders of 
each engine having diameters of 26 in. and 42 in. respec- 
tively, with piston stroke of 42 in. Steam is supplied by 
two large double-ended boilers having eight of Fox’s cor- 
rugated furnaces. The vessel has been built to a strength 
of 10 per cent. in excess of Lloyd’s highest class, and is 
entered in the Admiralty list as efficient for transport 
service. Over the measured mile at Skelmorlie the vessel 
attained a mean speed of 11} knots with both engines 
working, and 5}? knots with one engine going and the 
second propeller dragging. 





The screw steamer Ituna, built and engined by Messrs. 
Hutson and Corbett, Grangemouth and Glasgow, for the 
London and Silloth Steam Shipping Company, Limited, 
had her trial trip on the Firth of Forth on Tuesday, the 
23rd of December, an average speed fof 13 knots per 
hour having been developed. ‘The Ituna measures 160 ft. 
by 25 ft. by 12 ft., and is fitted with a pair of compound 
surface-condensing engines of 400 indicated horse-power. 





On the following day the screw steamer Bantam made 
her official speed trial runs on the Clyde. Both she and 
her sister ship the Borneo, now receiving her machinery, 
have been built by Messrs. A. and J. Inglis, Pointhouse, 
Glasgow, the owners being the Netherlands India Steam- 
ship Company, of Amsterdam. The vessel attained a 
speed of 124 knots, having at the time 1800 tons of dead- 
weight on board. 





On December 30 a new twin-screw hopper dredger of 
500 tons and 450 horse-power was launched by Messrs. W. 
Simons and Co., Renfrew. It is named Surprise, and has 
been designed and constructed for France. It will dredge 
from 6in. to 25ft. depth, and carry 400 tons of its own 








spoil at a speed of eight miles an hour, 
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MACHINE FOR PREPARING STEREOTYPE PLATES. 


CONSTRUCTED BY MR. A. SAUVEE, ENGINEER, LONDON. 





We illustrate above, by two perspective views, , pears when all is ready for running the metal, for the metal to be poured in. It therefore follows 
a machine for preparing stereotype plates for news- | and the lower shows the box open with the core re- that while the stereo plate is exactly of the required 
paper printing, invented by Mr. Albert Sauvée, of 22, | moved, carrying with it the stereo plate, and leaving dimensions on three of the edges, the fourth carries a 
Parliament-street, Westminster. We have already | the matrix in the casting box. The flexible papier runner or git which must be cut off to bring that side 
described the principle and action of this machine | maché impression of the type set up by the composi- | tothe proper form. To effect this the core is moved 
(see vol. xxxvii., pages 433 and 434) and shall only | tors is laid in the curved casting box, and the cylin- | outof the box, and as the plate embraces more than 
give a brief account of its leading features, as the | drical core, which is carried by two arms, is then , half the circumference of the core, it is carried 
present machine is in most respects similar to that | moved into its place, leavit:g an annular space between | with it, and is placed with its runner near to a 
illustrated in our former issue, being only modified to | it and the matrix, and into this the metal is run. This | circular cutter mounted on a vertical shaft fixed 
permit of it being worked by power instead of by | space is bounded on the lower edge and at the ends by | in a sliding frame. When the belt is moved on to 
hand, The upper figure shows the machine as it ap- | the sides of the box, but is open along the upper side | one of the fast pulleys, the cutter is set in motion by 
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ELECTRIC LIGHT AT THE CENTRAL 
STATION AT BUDA-PESTH. 


Aw electric light installation of some importance 
has been in regular work for some time past and has 
so far proved very successful; it is the installa- 
tion of the new Central Railway Station at Buda-Pest, 
to which we have already previously referred in our 
columns.* It has been carried out by Messrs. Ganz 
and Co., of Buda-Pest, and contains seventy arc lamps 
of 600 standard candle-power each and 685 incan- 
descence lamps, of which 250 are of 20 candle-power 
and 435 of 12 candle-power each. The arc lamps are 
distributed as follows: Two outside the building 
over the entrance, two on the arrival platform, et 
four in the sliding roofs. The departure | pomean 
which has a roof nearly 100 ft. high, is lighted by alto- 
gether fourteen arc lamps, of which four are in the 
roof and five on each side platform. The perma- 
nent way has independent illumination, consisting of 
twelve arc lamps mounted upon wrought-iron lattice 
posts 27 ft. high; two more lamps are used for 
lighting the line on the starting side of the station, 
while ten are placed in the ticket offices and ten more 
in the refreshment rooms. The postal offices contain 
four lamps, the luggage offices five, the third-class 
waiting-room three, and the covered yard devoted to 
postal service contains the remaining two lamps. 
These arc lamps, which are all of the Zipernowsky 
system, are partly constructed for a single pair of car- 
bons, capable of giving light for eight hours; partly they 
have double carbons with automatic switches so as to 
burn for sixteen hours. The wires are in all cases 
arranged in such a manner inside the lamp-posts that 
they are not visible from the outside. The seventy 
lamps are divided into seven series of ten lamps each, 
each lamp working with a current intensity of 14 
ampéres and 40 volts. The main wires are of copper 
and each 0.16 in. in diameter ; any lamp can be cut out 
of the main circuit, the length of which varies from 
750 to 1200 yards, while their aggregate length is 
nearly 12,000 yards. 

In the distribution of the incandescence lamps, the 
space to be lighted was carefully considered, and a 
lamp of 15 candle-power provided for every 880 cubic 
feet. Every lamp can be cut out of the circuit, as may 
also any series of lamps be cut out of the general 
system. The main cable consists of a polished copper 
rod 0.67 in. in diameter, insulated by cotton fabric 
soaked in shellac; this is placed in iron pipes cast in 
halves, spaced by wood bearings, and the whole filled 
up by molten asphalte. Each single lamp, as well as 
each series, is fitted with a fusible cut-out, and all 
the leads are made of such dimensions that they will 
admit of additional lamps to the extent of 15 per cent. 
Figs. 1, 2, and 3 of our illustrations on page 7 show the 
arrangement of the boiler and engine of this installa- 
tion. The building is 88 ft. long, 45 ft. wide, and 
16 ft. high, and is divided by a central wall into two 
equal parts ; one containing the three boilers, consisting 
each of a multitubular boiler provided with two 
cylindrical water boilers placed over it, and one 
steam collector; each boiler has 970 square feet 
of heating surface, and the three work into one 
main flue placed above the floor level; through 
this the smoke passes to the 82 ft. chimney, 4 ft. 
3 in. in diameter. The boilers are all connected by 
one wrought-iron steam pipe, which passes into the 
adjoining engine-room, and is here divided into three 
branches, supplying steam of 140 lb. pressure to the 
three engines. A donkey pump, a Korting injector, 
and a feed-water heater, through which the ex- 
haust steam passes previous to its escape into the 
outer air, complete the equipment of the _ boiler- 
house. The adjoining engine-room contains one 
engine, of which drawings and descriptions have 
already appeared in our columns (see ENGINEERING, 
vol. xxxvi., page 411), and which was exhibited at 
the Vienna Exhibition. This engine is of 140 horse- 
power, and was built, like the boilers, by the Prager Mas- 
chinenbau Actien Gesellschaft. The engine is, as will be 
remembered, of the compound type. It has cylinders of 
11.4in. and 17.3in. in diameter, and 17.3 in. stroke ; 
runping at 150 revolutions, and with an initial pressure 
of 1401b., and a cut-off at about 2; it is capable of 
exerting 140 horse-power. It is fitted with Meyer’s 
expansion gear, adjustable while running. There are, 
in addition, two smaller engines with cylinders 9 in. 
in diameter, and 15? in. stroke, running at 240 revolu- 
tions, and with an initial pressure of 1401b., capable 
of exerting 70 horse-power each. These two engines 
were built by Messrs. Kagler and Roszner, engineers, 
of Budapest, and are fitted with the governor illustrated 
in ENGINERRING, vol. xxxvii., page 57. All three engines 
are of the vertical type, and the dynamo machines 
which they drive are arranged in the flywheels, as 
shown in our perspective views, vol. xxxvii., page 428, 
The armature of the large dynamo consists of thirty- 
six bobbins arranged on the circumference of the fly- 
wheel. One of the bobbins serves as exciter for the 

est. They rotate inside a cast-iron ring fitted with 





* See ENGINEERING, vol, xxxvii., page 428, 





the induction coils, and which can be easily shifted 
sideways so as to allow of adjustment or repairs. 

The small dynamos have each 22 bobbins and 22 induc- 
tion coils, similarly arranged as in the large machine. 
Ten induction coils in each machine are coupled in three 
circuits for the arc lamps, and are wound with 2.2 mm. 
wire, while the remaining twelve coils are coupled in 
parallel circuit for the incandescence light, and are 
wound with 4.2 mm. wire. The bobbins have wire of 
2.8 mm. diameter. The advantages of this arrange- 
ment are, compactness, absence of straps, or any other 
gearing, high surface speed of the dynamos in the 
magnetic field with comparatively low speed of shaft- 
ing, only three bearings, perfect accessibility of all 
parts of the dynamo, since by only one turn of the 
engine the ring carrying the induction coils can be 
shifted sideways, and as a consequence less liability to 
break down. This in all machinery is a matter of 
great importance, but one of vital consequence in an 
electric light installation for a railway station not 
fitted with gas. In this installation the large engine 
and one of the small are, under ordinary circum- 
stances, at work, while the second small engine is kept 
running slowly, so as to be ready at a moment’s notice 
to take the place of either of the others, the large 
engine being, incase of necessity, capable of supplying 
sufficient light for some hours. After eleven o’clock 
at night part of the power is shut off, and one of the 
small engines alone supplies the required current. — 

This arrangement has necessitated the construction 
of a somewhat complicated switchboard, of which we 
give a diagram in Fig. 4, from which it will be seen 
that each machine supplies both arc and incandescence 
lights, and that either of these, or some, can be thrown 
out of circuit without interfering with the rest. An 
automatic rheostat regulates the current in each cir- 
cuit within certain limits, but should all lamps in one 
circuit be turned out, a bell rings in the engine-room 
to enable the engineer to cut this line out entirely, 
another bell calls him to attention if the current 
strength is insufficient in consequence of exceptional 
demand on the engine. This switchboard, though 
somewhat complicated, has, like the whole installation, 
given every satisfaction. 








METALLURGICAL NOTES. 

Pitscu’s Metuop oF. SHAFT-SINKING IN QUICKSAND. 

SHAFT-SINKING by means of freezing, appears to be 
making steady progress into favour in Germany. Dr. 
W. Siemens, of Berlin, speaks of it as a well-proved 
method, and says that by its means problems in mining 
engineering which were almost beyond solution can now 
be overcome with certainty. The method has been used 
in sinking a shaft of 34 metres, 20 metres of which 
were through quicksand, and proved a perfect success. 


StmuttaNgous Extraction oF Zinc AND Leap. 

A patent has been taken out in Germany (No. 27164) 
by Neuendahl, of Breslau, for a process and furnace 
for the above purpose. The ores or products con- 
taining lead and zinc are to be treated, in a heated 
shaft furnace, with producer gas, which is blown in 
through plumbago tuyeres. The lead flows out at the 
bottom, and the zinc is volatilised, drawn off at the 
top of the furnace, and led into a condensation plant. 
No attempt to obtain zinc by volatilisation in any kind 
of cupola or shaft-furnace has yet proved successful, 
though many attempts have been made. 


CorreR FOR ROOFING PURPOSES. 

A good deal appears to be being said in several 
American papers on the subject of employing sheet 
copper more largely in roofing. The extremely low 
price of the metal at present is forcing producers and 
manufacturers to look round for increased outlets to 

revent still worse days falling upon them, and has 
ed some of them to try to push sheet copper into use 
for the above purpose. Present prices are certainly 
more Rett to its employment now than ever 
before, but it is not likely that it will be largely adopted, 
because low as the cost would be compared with what 
it was a few years ago, it would still be very high 
compared with zinc or lead, which have also fallen 
to very low prices. The undoubted advantages and good 
qualities possessed in copper as roofing material will 
only in exceptional cases, tempt people to the greater 
first cost in building. 


Tue Urinisation or Basic (PHOSPHATE) SLAGs. 

This subject is receiving a very large amount of 
attention in Germany. It does not appear that the 
best, or indeed any, method of making use of this 
material has yet been decided upon, but there is an 
amount of study and talent being devoted to it which 
justifies the expectation that very good results will 
follow. Dr. Wedding, the well-known German 
metallurgist, read a paper on October 6 before the 
Verein zur Beférderung des Gewerbfleisses, on the sub- 
ject of ‘‘ Phosphorus in the Economy of Nature and of 
Man,” an important part of which paper was devoted 
to the above subject. Dr. Wedding states that there 
are now in Germany, in thirteen works, forty-one 
converters for use in the basic steel process. Taking 
the capacity of these converters, and assuming them 





all to be fully occupied (which at present they are not), 
and working an average of ten charges per day for 
300 days, there would be a production of one million 
tons of pig iron per year required to keep them going. 
The amount of phosphorus passing from this iron into 
the basic slags would be 25,000 tons per year. The 
importance which this enormous amount of phosphorus 
would have for German agriculture, if it could all be 
utilised, may be judged from the fact that the amount 
of phosphorus at present annually applied to the soil 
in artificial manures- is reckoned at 11,000 tons. Dr. 
Wedding then proceeded to allude to several of the 
methods proposed for utilising the slags. Their use 
direct is limited to their application to certain moor- 
land districts with acid soils, and though a consider- 
able quantity is already being so applied, and with 
very good effect, still it amounts to only a small pro- 
portion of the whole production. So that some method 
requires to be sought out, that will be applicable on a 
commercial scale, to render the insoluble basic phos- 
phate soluble and available for use in ordinary soils. 
Dr. Wedding then proceeded to speak of several of the 
methods already proposed or tried, and laid most stress 
on that of Dr. Frank, to which, and others, we will 
refer later. Dr. Wedding is so enthusiastic for the 
great benefits that might result to German agriculture 
and to German iron mines by the full development of 
this utilisation of ge gees that he suggests having 
protective duties on the importation of foreign iron 
ores, and so causing the extension and revival of the 
mining of the phosphatic bog-iron ores of which Ger- 
many has such large deposits. At the close of Dr. 
Wedding's paper, the subject was taken up by Dr. 
Frank, above alluded to, who went fully into the 
question of treating the slags by his own and several 
other methods. In the first place he reviewed Dr. 
Wedding’s figures as to the amount of phosphorus 
likely to be available, and came to the conclusion 
that the quantity had been overstated. Taking 
average phosphorus in the pig-iron worked as 14 per 
cent., as a safe figure, and taking the quantity of iron 
worked for Germany and Austria together as 750,000 
tons, he believes that he is right in assuming 11,25 

tons of phosphorus as the annual production. Although 
this is so much less than Dr. Wedding’s figure, it still 
represents some 56,250 tons of tri-basic phosphate of 
lime, or more than is now imported from foreign 
sources and applied as superphosphates; and is of 
sufficiently great — in all respects. Alluding 
to the use of basic slags direct in acid soils, Dr. Frank 
considers that the good effect noticed is due as much 
or more, to the free lime contained as to the phosphates, 
and that this is a very wasteful way of using the 
slags. He thenreviews the methods proposed for pre- 
paring a suitable material from the slag, many of 
which methods show that their inventors ‘‘ stand on a 
rather strained footing with the science of chemistry.” 
One great and special difficulty in treating this mate- 
rial is caused by the amount of iron contained. This 
causes the ‘‘ reversion,” as it is called, to the insoluble 
form, of phosphate already rendered soluble. Schei- 
bler proposes to use hydrochloric acid. The slags 
are first calcined in reverberatory furnaces. The 
action of steam on the contained caustic lime causes 
the mass to fall to powder by slaking the lime. Shots 
of metal and undecomposed pieces are separated from 
the powder by sifting, after which the hydrate of lime 
is removed as much as possible by levigation. The 
residual phosphate of lime is now treated with hydro- 
chloric acid, 1.2 litres to 1.5 litres of acid per kilo- 
gramme of phosphate, and then a concentrated phos- 
phate is precipitated by a regulated addition of milk 
of lime. The precipitated phosphate contains 35 
per cent. to 37 per cent. of phosphoric acid, and is 
converted into superphosphate by sulphuric acid. The 
price of hydrochloric acid is proving a bar to the use 
of this method, the price having so much increased of 
late, mainly owing to the spread of the ammonia- 
soda process. The cost is now as much as three or 
four times what it was a very few years ago. Drever- 
mann and Thomas have taken another direction, mak- 
ing use of the formation of insoluble combinations of 
phosphoric acid and iron, in order to separate the 
phosphoric acid from solutions, exactly as is done in 
the laboratory in similar processes. Drevermann uses 
the insoluble phosphate of iron produced, by decom- 
posing it by means of alkaline sulphide, obtaining on 
the one hand insoluble sulphide of iron, and on the 
other a soluble alkaline phosphate. Thomas, again, 
treats the phosphate of iron with excess of strong 
sulphuric acid, forming — of iron insoluble 
in the strong acid, and o or free phosphoric 
acid mixed with sulphuric acid, this mixture 
being used for treating other phosphates in the pre- 
paration of superphosphate. Dr. Frank also alluded 
to a proposal made by Thomas, who goes back 
to a suggestion made many years ago by Liiders 
and Scheeren, to obtain the phosphorus as phosphate 
of soda, by introducing salt and superheated steam 
into the converter, or into a Siemens furnace. The 
chlorine and hydrochloric acid given off are to be 
utilised ; the phosphate of soda is to be converted, by 
treatment with caustic lime, into phosphate of lime 
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and caustic soda. The iron, after removal of the soda- 
slag, is to be blown till finished. Dr. Frank says 
‘¢this proposal opens quite a new perspective, but one 
would hardly take it in earnest if it were not that the 
author of it is a man like the inventor of the basic- 
steel process.” The method of utilising the slags which 
Dr. Frank himself proposes, is ream on the use of 
chloride of magnesium. This is a waste product, in 
enormous quantity, at the Stassfurt alkali works ; and 
it can also be cheaply prepared from the residues 
of the ammonia-soda manufacture. By use of a 
solution of chloride of magnesium, acting upon 
the basic slags from the converter, all the free lime of 
the slag can be dissolved out, a corresponding amount 
of magnesia being precipitated, but in such a light 
form that it can easily be washed away. If the slag is 
melted and run ina thin stream into the solution, this 
removal of the lime is effected simultaneously with a 
very complete disintegration. This has been success- 
fully done by melting a quantity of the slag in a 
special furnace, as of course it cannot be run direct 
from the converter into the solution of chloride. The 
free lime, amounting to some 25 per cent. of the 
slag, being removed in this manner, the solution of 
calcium chloride so obtained can be treated with 
caustic magnesia and carbonic acid (calcined dolomite 
and furnace gases), giving a solution of magne- 
sium chloride again for further use. The residual 
phosphate, after this extraction of lime, is treated 
with sulphate of magnesia and sulphate of ammonia, 
the former obtainable as a cheap bye-product of the 
Stassfurt alkali manufacture, and the latter as 
bye-product of coke, &c., manufacture. The result is 
to obtain the phosphoric acid as an ammonio-magnesic 
phosphate, a very concentrated and nitrogen-bearing 
material for use as manure. This new material for 
manure would require to be tested and valued diffe- 
rently from ordinary superphosphates. These latter are 
the more valuable the more they contain of soluble phos- 
phate. This new material contains no soluble phos- 
phates, and so would not be valuable by this test. But 
many years since authorities such as Liebig, Boussin- 
gault, and Pierre recognised in the ammonio-magnesic 
phosphates a very effective manure. Trials are about 
to be made of it at several agricultural stations in 
Germany in order to determine its value, and the in- 
ventor of this process, which seems to be considered 
the most promising one in Germany, is hopeful that 
there will eventually be no difficulty in getting it pro- 
perly valued in the market. 


NOTES FROM RUSSIA. 
STEEL RAILs. 

A FEw weeks since the Russian Minister of War 
signed a contract for the immediate delivery of steel 
rails to the value of 149,000/. for the Transcaspian 
Railway. They are intended for the section of the line 
from Kizil Arvat to Askabad, and will be laid down 
before next spring. It is this railway that the 
Russians propose ultimately extending to India. 


Rvsstan Locomotives. 

We learn from St. Petersburg that the Russian 
Minister of Railways has just given an order for 140 
locomotives to the Kolomna Works and Maltseff Com- 
pany, to be delivered during the ensuing year. The 
contract with the Maltseff Company, in the province 
of Nijni Novgorod, is for 40 locomotives, and for the 
works at Kolomna, 100; the price — 31,000 roubles 
(3100/.) for the first half delivered in both cases, and 
3000/. for the remainder. A further order is also pro- 
mised to both firms. 


CoMMUNICATION BETWEEN BAKU AND Batovm. 

Last autumn the Russian Government appointed a 
commission to report upon the best means of improving 
the facilities for traffic between Baku and Batoum, so 
as to enable the petroleum products of the Caspian 
region being conveyed more readily to Europe. After 
deliberating some weeks, the commission recommended 
that the rolling stock of the Transcaucasian Railway 
should be increased by 58 locomotives and 750 tank 
cars, which would raise the carrying capacity of the 
line by 7500 tons of oil per diem. As the adoption 
of this policy involved an outlay of 550,000/. sterling, 
the Minister of Railways shelved the report. But 
during the last few weeks the pressure brought to bear 
upon the Government, by a congress of petroleum pro- 
prietors at Baku, has been such that General Possiet 
has at length adopted it, and ordered the new rolling 
stock . to supplied as quickly as possible to the 
Transcaucasian Railway. 


Tue Novorosstck RalLway. 

The Russian Minister of Railways has completed his 
preparations for the Novorossick line, the first sod of 
which will be cut, it is expected, in a few weeks’ time. 
The railway is of a highly important character, and, 
from the rocky nature of the country traversed, will 
afford plenty of opportunities for a display of skilful 
engineering. Novorossick is one of the best ports on 
the Caucasus coast, if not indeed the best. In impor- 
tance it ranks after Batoum and Poti. These two 
ports serve as outlets for the region south of the Cau- 
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casus ridge, which region—Transcaucasia—is traversed 
by a railway passing from the Caspian to the Black 
Sea, and uniting Baku with Potiand Batoum. The 
line proposed will ultimately unite the Caspian and 
the Black Sea north of the Caucasus ridge. The Cas- 
pian terminus will be Petrovsk, and the Black Sea one 
Novorossick. At present the whole of the vast fertile 
region lying north of the Caucasus ridge is devoid of 
good outlets. The Rostoff-Vladikavkay Railway runs 
through the middle of it, from the Caucasus to the 
mouth of the Don, but it throws out no branches right 
or left. The consequence is, that the produce of a 
region larger than the United Kingdom flows into a 
shallow port at the mouth of a river which is frozen 
over three or four months every year. The railway 
now sanctioned will put an end to this condition of 
things. Starting from a point about midway between 
Vladikavkay and Rostoff, it will proceed straight to 
the Black Sea, where it will find a terminus in Novo- 
rossick, which is never frozen over, and possesses a 
capacious bay fifteen miles in circumference, capable 
of accommodating the largest possible amount of 


shipping. Thus the outlet will be one that will 
meet in every respect the requirements of a 
region remarkably rich in corn and oil. The 


Novorossick Railway will be 1724 miles long, and 
will cost, with 150,000/. for improving the port, 
1,400,000/. sterling. The gauge will be 5 ft., the line 
will be single, and the rails of steel, manufactured in 
Russia. The Koubon region, which it will traverse 
close to the coast, is one of the most inaccessible 
parts of the Caucasus, being so mountainous and im- 
bedded in forests that it is traversed by only one or 
two military roads, constructed during the wars with 
the Circassians at an immense cost. The engineers 
will thus have many difficulties to overcome, although 
they anticipate completing the line in a couple of years. 
When it is finished, perhaps even before then, a branch 
will be commenced on the opposite of the Rostoff-Vla- 
dikavkay Railway, andrun to Petrovsk, on the Caspian. 
This will be a little longer, but it will be easier than 
the Novorossick line and will be completed in about 
the same space of time. Thus, in about four years 
Russia will have a new railway from the Caspian to 
the Black Sea, to the north of the Caucasus, and 
being linked with the European system, people will be 
able to go from Calais to the Caspian all the way by 
railway. These considerations give special importance 
to the new undertaking, but there is another which 
will interest Europe still more. The Novorossick 
Railway will traverse the Black Sea petroleum region, 
and open up a country known to be as rich in oil as 
America, and which on examination may prove to be 
still richer. Already there is a refinery at Novorossick 
with a pipe line 60 miles long running to the wells in 
the interior, so that a start has been made with an 
industry, which would have long ago assumed larger 
proportions, but for the generally inaccessible cha- 
racter of the Koubon region. 


ELECTRIC LIGHTING NOTES. 
Tue Evecrric Ligutine Act. 

Some time ago the ‘‘ Dynamicables,” an association of 
electricians and others interested in electric lighting, 
appointed a very influential Committee, under the pre- 
sidency of Lord Bury, to consider the Electric Lighting 
Act of 1882, and its influence upou the progress of the 
new industry it was professedly designed to foster, and 
this Committee have now published their report. They 
have resolved: 1. That the Act of 1882 may be made 
workable by the omission or alteration of two or three 
clauses. 2, That the form of provisional order adopted 
by the Board of Trade is unduly severe, and requires 
amendment in two principal and a few minor points. 
3. That the form of licence adopted by the Board of 
Trade proceeds on an erroneous interpretation of the 
third clause of the Act, and should be remodelled. 
The principal clause to be omitted or altered is the 
27th, which provides that the whole plant of the under- 
takers may be compulsorily purchased by the local 
authority at the end of twenty-one years, or at the end 
of each seventh year afterwards, at its net valuation, 
free of all compensation or goodwill. This means that 
the undertakers must relinquish it for a fraction of what 
it cost them, and if they are to avoid loss they 
must accumulate in the meantime a sinking fund almost 
equal to their original capital. If district electric 
lighting were an established industry of which all the 
details were understood, these would be still somewhat 
onerous conditions, because a very considerable por- 
tion of the term of years must elapse before the enter- 
prise gets into full swing, and during that time little 
provision could be made for its dissolution. But as 
matters now stand they are simply prohibitory. No 
sane person would invest money in an unknown in- 
dustry which will require many and costly experi- 
ments to perfect it, and which will be fought tooth and 
nail by a well-established rival, with the certainty 
that all the profits will go to the municipality, and all 
the losses to himself. It is simply acase of ‘‘ Heads 
you win, tails I lose.” The Committee therefore ex- 
press the opinion that the term of twenty-one years 











should be extended, and they recommend that it be 


extended to perpetuity, or, in short, be repealed alto- 
gether. Tharoeeehien to Clause 16 by which the un- 
dertakers are deprived of all power of controlling 
the use to which electricity is to be put by the con- 
sumer. At present there is no reliable meter to be 
had, and therefore the only basis of payment is an 
agreement of so much per lamp-hour, the kind of 
lamp being necessarily specified by the undertakers, a 
proceeding which is distinctly contrary to the terms of 
the Act. The Committee also recommend that when the 
local authorities are themselves holders of provisional 
orders, they should not have an absolute veto on ap- 
plications for licences in their district. As to the 
form of provisional order which has been adopted by 
the Board of Trade they recommend that it shall be 
amended in two fundamental points; (1) the pro- 
visions as to the compulsory laying down of mains 
should be omitted, and the undertakers should be 
allowed to determine for themselves what mains are 
to be laid down ; (2) the power to require a supply 
shall be limited to customers who are prepared to take 
the supply contracted for during 1000 hours in the 
year at least. The Committee further are of opinion 
that all inspection of electric lines and works should 
be in the hands of the Board of Trade and not of 
the local authority. They hold that the Board of 
Trade has proceeded on an erroneous interpretation 
of Section 3 of the Act in regard to the form of 
license, and they recommend that this should be so 
far remodelled that the holders of licences should be 
permitted, with the consent of the local authority, to 
use streets for the purpose of such private or limited 
supply as they may undertake to give without being 
required to give any other or public supply. It is 
unfortunate that the Committee has not offered a de- 
finite working comparison in place of the existing 
27th section. All are agreed that it must be modified, 
and the only question at issue is to what extent shall 
the alteration go. Itis out of the question that it 
should be simply repealed. There are some who hold 
the opinion that so far this clause has been imperative, 
because the public has been so badly bitten in the 
matter of electricity that it would not accept any 
scheme. But of this we have very grave doubts. At 
a time when 34 per cent. is about the maximum 
interest that can be secured for investments, the 
chance of a monopoly, comparable in some respects 
with gas, would produce a scramble among company- 
mongers and promoters, and every available spot in 
the kingdom would be pounced upon. It would matter 
little whether there were an immediate prospect of 
profit or not, if a steady 10 per cent. gleamed in the 
future. Besides, with the terms of the provisional 
order relaxed it would be easy to keep the installation 
on asmall scale, just sufficient to keep possession of 
the district, until some new discovery put electricity 
into a position to hold its own against gas. Of the 
ulterior triumph of the electric light there is no doubt, 
though it may be deferred for many years, and in the 
end would pay those who can wait for a return on 
their capital to obtain the monopoly of its supply at 
the expense of a present loss. This clause is the point 
upon which the struggle turns, and until that is settled 
it is useless to discuss details of provisional orders. 
We await with curiosity the report of Lord Thurlow’s 
Committee on this point, as this body is working under 
a graver sense of responsibility than that presided 
over by Lord Bury, and Mr. Chamberlain has promised 
to give their proposals his earnest consideration. 





SoutH AUSTRALIAN RaILways.—Two railway Bills have 
been introduced into the South Australian House of As- 
sembly. The first is for aline to Phillips Ponds, from 
Port Augusta, about 111 miles long, and proceeding for 
some distance by way of Tassie-street, crossing the river 
to Port Augusta west by a bridge to be made, and 
to be available also for road traffic, and thence going 
straight to Phillips Ponds. The second line is from 
Peters to the 146 mile-post on the boundary between 
New South Wales and South Australia, opposite to 
Silverton—a distance roughly speaking of about 150 miles. 
Both lines are to have 40-lb. steel rails, and are to be on 
the 3 ft. 6 in. gauge. A line from Mount Barker Junction 
to Strathalbyn was opened for traffic on September 15. 





AVONMOUTH AND SouTH WaLeEs Junction Rattway.— 
The object of this bill is to incorporate the Avonmouth 
and South Wales Junction Railway Company, and 
to authorise the construction of certain railways in the 
county of Gloucester. The railways of the proposed new 
company are two in number, the length of the prin- 
cipal one being five miles and six furlongs. It will com- 
mence in the parish of Westbury-upon-Trym by a junction 
with the railway or sidings formerly belonging to the 
Bristol Port and Channel Dock Company, and now owned 
by the mayor, aldermen, and burgesses of Bristol, and 
terminate in the parish of Almondsbury by a junction 
with the railway authorised by the Severn Tunnel Act, 
1872, for connecting the Severn Tunnel with the Bristol 
and South Wales Union Railway. Railway No. 2 is a 
short connecting line with only a length of five chains. 
The capital of the new company is to be 60,000/. in 6000 
shares of 10/7. each. The borrowing powers are for 20,0007. 
The first directors are to be Messrs. J. Lysaght, C. 
Nash, M. Whitwell, W. H. Davies, and two other duly 





qualitied persons, 
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ELECTRO-PLATED CARRIAGE; SOUTH-EASTERN RAILWAY. 


CONSTRUCTED FROM THE DESIGNS OF MR. 
















































































Tue South-Eastern Railway Company turned out | 
from their works at Ashford, in August last, a new | 
six-wheeled detaching composite carriage, which can | 
fairly be claimed as a novelty in railway rolling stock, | 
The most noticeable feature of the carriage (which we 
illustrate on the present and opposite pages) consists in 
its deaenaiane’ steel panelling and electro-plated 
copper mouldings. The electro-plating has been tried 
in order to avoid the expense and also the time occupied 
in re-painting, which, owing to the numerous tunnels 
on the line, has proved to be a large item in the ex- 
penditure. | 

The panelling is ;; in. in thickness, and the 
mouldings are of sheet copper, stamped out under the 
press to the required shape. ‘The body of the carriage 
is 32 ft. long by 8 ft. wide over the panelling, and is 
divided into five compartments, viz.: Two first-class, , 
to seat six passengers ineach; two second-class, to seat 
eight passengers in each; and one compartment for the 
guard and luggage. As will be seen by the engravings, 
the roofsticks and the principal parts of the side and 
end framing are of angle iron in combination with 
wood; wood filleting in all cases being fixed to the 
iron framing, to receive the screws for fixing the steel 
panels. The methods of connecting the angle irons in 
the body are shown in Figs. 5 to 16. 

The sizes of the compartments between the partitions 
are as follows, viz.: First-class, 6 ft. 10}in.; second- 
class, 6ft. 3}in.; and guard’s compartment 5 ft. 1} in. 
The height from the floor to roof-board in the centre is 
7 ft. 2in., and the clear height in the doorways 6 ft. ; 
the cubic space per passenger in the first-class com- | 
partments being 58.88 cubic feet, and in the second- 
class compartments 46.25 cubic feet. 

The interior of the first-class smoking compartment | 
is trimmed with maroon leather, and the non-smoking 
compartment with elegant tapestry. The panels above 
the trimming in both compartments are covered with | 
ornamental Lincrustra-Walton, surrounded with bands | 
of bird’s-eye maple; the roof panels also are of the 
same material, richly gilded and decorated, and bold 
inside roof cornices have been introduced. Four 
mirrors in bird’s-eye maple frames are placed over the 
seats in each first-class compartment. The second- 
class smoking and non-smoking compartments are 
trimmed with ‘‘monogram” carriage cloth. The 
panels of the roof, the sides, and above the seats are 
covered with ornamental canvas, bound with bands of 
Spanish mahogany, and a Spanish mahogany frame for 
“notices,” &c., is placed in each compartment. 

All the passenger compartmentsarefitted with adjust- 
able blinds with transparent hair-cloth hangings, the 
rollers being concealed by ornamental wood cornices, 
which in the first-class compartments are of walnut, 
and in the second-class of Spanish mahogany, the 
mouldings in the interior of both first and second-class | 
compartments being of walnut and gilt. | 

The upholstery for both first-class and second-class | 
compartments is in plain style, without buttons, as the | 
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accumulation of dust in the folds of the lining, when 
buttons are used, renders it diffiult to keep the com- 
partments thoroughly clean. The seats and backs are 
so arranged that when re-trimming is necessary the 
entire frames can be removed and fresh ones substi- 
tuted. The interior of the compartment for guard 
and luggage is lined with sheet zinc. 

The underframe is made entirely of iron, the sole 
bars, diagonals, longitudinals, and crossbars (with the 
exception of the two ‘‘ buffing” bars) are of angle iron, 
the buffing crossbars and headstocks being of channel 
iron. The whole is strongly fastened together by 
means of knees and gusset plates. The wheels, axles, 
and axle-boxes are of the company’s standard type, the 
latter being designed for lubrication by oil or grease, 


| and the axle guards are arranged so as to give 2 in. 


lateral traverse to the centre wheels and 1 in. to the 
end wheels. The buffer and draw springs are com- 
posed of india-rubber cylinders, each buffer consist- 
ing of six cylinders and the draw spring of one. 

The lighting of the carriage is by oil lamps, but the 





Fig. 4. 
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brake rods are so arranged that if at any future time 
the use of gas is desirable, the recipients can con- 
veniently be fixed under the compartment shown in 
section in Fig. 1. 

The carriage throughout is of first-class workman- 
ship and finish, and the exterior of the body with its 
bright surface of electro-plate presents a remarkably 
handsome appearance. The extra cost over an ordi- 
nary carriage consists in the expense of grinding, 
polishing, and plating the mild steel panelling and 
the mouldings. The plating in this case being silver 
is rather expensive, but if See sgs nickel-plated 
steel, or any similar material were used, the cost 
would be greatly reduced and would compare favour- 
ably with a carriage painted a few times under the 
old system. 

The work has been carried out from the designs of 
the inventor and patentee, Mr. William Wainwright 
(carriage and wagon superintendent), and form a most 
interesting and novel experiment. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
larger attendance than usual on ’Change, but there was 
not much business done. Prices were the same as those 
quoted last week, No. 3 Cleveland pig being 35s. 6d. per 
ton, and other qualities at proportionate rates. It is cal- 
culated that the make of Cleveland pig iron during the 
year has been about 1,710,000 tons, compared with 
1,855,000 tons during 1883, and that stocks have in- 
creased about 80,000 tons. It is generally felt that 
within the next few days there will be little business 
transacted. In the manufactured iron trade there is 
nothing new to report. We estimate that during 
the past twelve months the production of manufactured 
iron in the North of England has been about 438,254 tons 
compared with 657,600 tons during 1883. In the begin- 
ning of the year the average realised price of manufactured 
iron was 5/. 13s. 7.20d., and since that time there has 
been a gradual decline in quotations down to about: 5l. 
per ton. The manufacturers still complain of the great 
difficulty there is in obtaining orders even at the unre- 
munerative prices. Most of the works are closed for the 
holidays and will be reopened next week. It is hoped 
that as there has been a few orders for shipbuilding secured 
lately, that the iron manufacturers will be able to keep 
their establishments more regularly employed than they 
have done during the past year. 


Shipbuilding and Engineering.—The statistics showing 
the condition of the shipbuilding trade on the northern 
rivers have been collected. From these it appears there 
has been a great falling-off compared with previous years. 
There have been launched from eighteen yards on the 
Tyne this year 119 vessels of a total tonnage of 124,221, 
as against 159 versels, and a tonnage of 216,573 during 
1883. On the Wear the total tonnage launched this year 
is 99,597, against 212,000 in 1883. The Tees has fallen this 
year to a total tonnage of 30,336 compared with 81,795 
ast year. Hartlepool, too, has declined to a total of 
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30,963 tons, compared with 67,095 tons last year. Several 
new yards have been started during the past twelve 
months, and some which have been constructed have not 
been opened. There is a growing feeling that as labour 
and materials are so low, capitalists will avail themselves 
of the opportunity of building steamers at a cheap rate. 
Steel is being gradually preferred to iron for steamers, 
and this fact will havea material effect upon the manu- 
factured iron trade, the prospects of which become darker 
every day. The is nothing specially new in engineering. 
An immense quantity of work has been done in the North 
of England during the past twelve months, and although 
the establishments are bar from being fully occupied, it is 
the general opinion that during 1885 there will be more 
activity than was thought possible a few months ago, 


The Coal and Coke Trades.—Fuel of all kinds is steady 
at rates quoted for the past fortnight. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Bridge Question in Hull.—A meeting in connection 
with the Ratepayers’ Association has been held at Hull. 
The notice convening the meeting asked the ratepayers 
to be present to express their opinion as to whether they 
would offer 20,000/. for a new bridge at the end of Salt- 
house-lane. Mr. G. H. Campbell presided, and con- 
siderable discussion, of a rather noisy nature, took place, 
during which Mr. Hewson moved that the Corporation 
be recommended to offer 22,500/. for the South Bridge. 
This was seconded by Mr. Broughton. An amendment 
was moved by Mr. Grasby, expressing an opinion that 
further bridge accommodation was required at Salthouse- 
lane, and that the South Bridge be freed. Mr. Beattie 
seconded this amendment, which, during some excitement, 
was put to the meeting. Both sides claimed the majority, 
~_ the consequent confusion brought the proceedings to 
a close. 


Re Hydes and Wigfull, Limited.—A moating of the 
shareholders in Hydes and Wigfull, Limited, has been 
held at the Cutlers’ Hall, at which the liquidator, Mr. 
J. W. Barber, reported the progress of the liquidation. 
There was only a very small attendance of shareholders. 
The liquidator stated that the attempts to dispose of the 
business as a going concern, and afterwards to recon- 
struct the company, had failed, and that ultimately it had 
been found needful to realise the stock by forced sale. 
This had been done at a great sacrifice. The total liability 
ranking for dividend was stated to be 12,5411. 2s. 11d., 
upon which a dividend at the rate of 8s. in the pound has 
been already paid. 


Electric Lighting.—The new roller corn mills recently 
erected by Messrs. Kelsey and Sons on Tidell’s Wharf, 
adjoining the Trent at Gainsborough, have recently been 

tted with electric lighting appliances. 








NOTES FROM THE NORTH. 

GLascow, Wednesday. 
Glasgow Pig-Iron Market,— The Glasgow pig-iron 
warrant market was closed all last week from Wednesday 
afternoon, en account of the Christmas holidays. When 
the market reopened on Monday it was characterised by 
a very dull tene, partly on account of the shipments of 
last week comparing unfavourably. Prices receded 3d. 
per ton, the whole of last week’s gain being dropped in one 

day. Transactions were reported on forenoon ’Chan 
at from 42s, 6d. down to 42s. 3}d. cash, with buyers at the 
close offering 42s. 34d. cash and 42s. 6d. one month, and 
sellers asking $d. per ton higher. In the afternoon busi- 
ness was done at 42s, 34d. and 42s. 3d.cash, and the close 
was sellers at 42s, 34d. cash and 42s. 6d. one month, with 
buyers at 4d. per ton less. The market was again de- 
ressed yesterday, and prices receded 1d. per ton further. 
uring the forenoon there were transactions at 42s, 24d. 
and 42s. 2d. cash, also at 42s. 5d. and 42s. 44d. one 
month, and sellers at the close were wanting 42s. 25d. cash 
and 42s. 44d. one month, with buyers at 4d. per ton under. 
Business was reported in the afternoon at 42s, 2d. and 
42s. 2$d. cash, also at 42s. 44d. one month, buyers offer- 
ing 42s. 2d. cash and 42s. 44d. one month at the close of 
the market, with sellers at 4d. more per ton. Business 
was done this forenoon at 42s. 2d. up to 42s. 34d. cash, the 
close being buyers at 42s. 3d. cash and 42s. 5d. one month; 
and sellers asking 4d. per ton more. There was no 
market in the afternoon, and on account of the New 
Year’s Day holidays, business in the ‘‘iron ring” on 
*Change will be suspended till next Monday. With the 
close of the year the prospects of the iron trade seem to 
become, if possible, even less encouraging than they have 
hitherto been. Business is not only restricted, as is usual 
at this season of the year, but there seems to be a decided 
indisposition on the part of buyers to make forward en- 
gagements, notwithstanding the very low prices at which 
they might close contracts. It is too early as yet to 
speculate with anything like certainty in regard to the 
spring trade, but it may be said that there is no cheering 
ray from any of the present indications. The shipping de- 
mand continues to be exceedingly limited, but the prices 


are nominally oa. The number of blast furnaces in 


actual operation is still 93, as compared with 103 at this 
time last year. There seems to be very little probability 
of any more being blown out for a time. Last week’s 
shipments from all Scottish ports amounted to 5815 tons, 
as compared with 6091 tons in the preceding week, 
and 7221 tons in the corresponding week of last year. 
‘They included 350 tons to the United States, 653 tons to 
France, 780 tons to Italy, 120 tons to Germany, 755 tons 
to Holland, and lesser quantities to other countries. 
The stock of pig iron in Messrs, Connal and Co,’s public 





warrant stores stood at 579,415 tons, as against 579,433 
tons yesterday week, showing a decrease of only 18 tons 
over the week. 


Scotch Pig-Iron Statistics for 1884.—The Committee of 
the Ironbrokers’ Association have this day issued their 
annual statistics relating to the production, consumption, 
exports and stock of Scotch pig-iron in 1884. They should 
have been issued last week, if the practice of former years 
had been followed ; but the Committee of the Ironmasters 
were unable to supply the necessary returns in full, owing 
to the fact that four of the firms persisted in withholding 
the statistics bearing upon their respective makes, sales, 
&c., during the year. As it is, the returns now published 
are not perfectly exact, as in the case of the four firms 
of ironmasters referred to estimates had to be made, 


Important Arbitration Case. —On Monday forenoon an 
important arbitration case was opened in London, the 
parties to which are Lord Blantyre on the one hand and 
the Clyde Trustees on the other. The claim of his lord- 
ship is for the large amount of 100,000/., being his assess- 
ment of damage alleged to have been done to his proper- 
ties on the banks of the Clyde through the operations of 
the Clyde Navigation Trustees. He has been a notorious 
litigant for many years, and his obstructive policy, as a 
riparian proprietor, has already cost the city of Glasgow 
very large sums of money for defending the public purse 
from his assaults in the law courts, including the House of 
Lords. In their replies to the arguments that their ope- 
rations have damaged his lands, the Clyde Trustees very 
properly point out—while denying in general terms lia- 
bility for any damage that may have been sustained—that 
their embankments have given him, on both sides of the 
river, some fifty acres of additional ground and a largely 
extended right of foreshore. Nor have they omitted to 
state, what ought in a court of equity to be an over- 
whelming answer to any fanciful claims for reparation, 
that the whole value of the lands of Erskine has been 
largely increased by these operations. Sir Henry Hunt 
is the oversman; and Sir Frederick J. Bramwell, and 
Mr. Abernethy, are the arbiters, respectively for Lord 
Blantyre and the Clyde Trust. The arbitration is ex- 
pected to extend over about a fortnight. 


Mr. Pearce and the Govan Unemployed Fund.—Wast 
week Mr. Pearce sent a subscription of 50/. to the Provost 
of Govan for the unemployed relief fund now being raised 
in that burgh, but he has since very generously increased 
his subscription to 5007. The letter (sent from London) 
announcing to the Provost of Govan the increase referred 
to said, ‘‘ As it must now be many weeks before work can 
be obtained to materially reduce the number of the un- 
employed, I send you an order upon my cashier to extend 
my subscription to 500/. I sympathise very much with 
my workmen, but cannot alter the present state of 
things.” 

Reduction of Wages on the Clyde.—At a meeting of the 
Clyde Shipbuilders’ and Engineers’ Association, held in 
Glasgow last week, it was unanimously agreed that a re- 
duction of one halfpenny per hour be made on the wages 
of all skilled tradesmen in the shipyards and engine and 
boiler works, the reduction to come into force on and after 
January 19. It is understood that the employers have 
come to this decision very reluctantly, but in the present 
state of trade they had no other alternative if they wished 
to secure further contracts. It is generally believed that 
no opposition will be offered to this step, as it is intended 
to cheapen the cost of production and attract orders to the 
shipyards. 


The New Station at Perth.—A reconstruction of the 
already large general railway station at Perth is now in 
progress, and the extension of it is so great that the total 
cost of the alterations is expected to amount to 120,000/. 
Something like 500 tons of glass will be required for the 
roof, most of which, it is expected, will be manufactured 
in South Staffordshire. 


The Killin Railway.—Rapid progress is being made 
with the construction of the Killin Railway, which is to 
be worked as a branch of the Callander and Oban Rail- 
way. Some days ago there were received from Working- 
ton = tons of steel rails and 20 tons of fishplates for the 
new line. 


The Late Mr. Hugh Neilson.—The death has just been 
announced of Mr. Hugh Neilson, who was for about 
thirty years connected with the Summerlee Iron Com- 
pany, and for a long time likewise with the Mossend 
Iron Company. In those companies he was associated 
with his two brothers, William, who died about two-and- 
a-half years ago, and Walter, whose death only took 
place a few months since. They were all sons of the well- 
known John Neilson, of the Oakbank Foundry, and 
nephews of James Beaumont Neilson, the inventor of the 
hot blast as applied to iron smelting. The deceased was 
the youngest and the last of a somewhat notable family of 
brothers. He had not long been ill, and at his death, 
which occurred last Saturday, he was in his sixty-fourth 
year. Besides taking an active part in the commercial 
affairs of the two companies, Mr. Hugh Neilson was ex- 
tensively interested in merchant shipping. 


Edinburgh Engineering Students at the Glasgow Locomo- 
tive Works. — Last Saturday a party of engineering 
students from the University of Edinburgh and from the 
Watt Institution and School of Arts of the same city, 
paid a visit to the locomotive works of Messrs, Diibs 
and Co. Glasgow, under the direction of Mr. J. G. 
Fairweather, assistant to Professor Fleeming Jenkin, 
and lecturer on engineering at the School of Arts. The 
were conducted over the works by Mr. 8S. G. G. 
Copestake, managing partner of Messrs. Diibs and Co.; 
and during a period of about three hours to which the 
visit extended, they had a most favourable opportunity 





afforded them of seeing locomotive engines in almost every 
stage of progress and witnessing how their various parts 
are prepared. The kindness of ally Diibs and Co, and 
of Mr. Copestake was greatly appreciated by the visitors, 


Glasgow Engineers’ Association.—The sixth meeting of 
this Association was held in their rooms, Bothwell-street, 
on the 11th inst., the President occupying the chair. A 
paper was read by Mr. A. Hamilton Broun, *‘ On Cement 

esting,” in which he brought before the Association the 
results of a number of his experiments with reference 
more particularly to tensile strains, though at the same 
time touching upon tests by sifting, weight, compression 
and torsion. The paper was well illustrated by means of 
drawings of the testing machines and briquettes used, 
and by tables giving the results of the different tests as 
well as the analyses of the cements. The author also 
spoke of testing by compression and torsion, referring to 
experiments by Professors Reynolds and Thursten. In 
the discussion which followed several gentlemen took part 
and among these Mr. Alan Wilson made some very in- 
teresting remarks upon practical cement testing. 





HOTCHKISS MACHINE GUN. 
To THE EpitTor oF ENGINEERING. 

Srr,—In your journal of the 26th inst. mention is made 
of an accident as having happened to a Hotchkiss machine 
gun on the 21st of November, at Cirie, in Italy, by which 
a number of persons were killed and wounded. Will you 
kindly give equal publicity to the following statement : 

On the 23rd of November last an explosion took place 
at Cirie in one of the Government shell-houses, by which 
several persons, who were engaged in loading Hotchkiss 
ammunition, were seriously injured ; and although the 
Italian authorities have investigated the circumstances, 
the cause of the explosion has not been ascertained. 

We may add that, although over 3000 Hotchkiss 
machine guns have been delivered to foreign Govern- 
ments, no accident either during test or in service has ever 
happened with them. 

Very respectfully your obedient servants, 
HorcHkIss AND Co, 
21, Rue Royale, Paris, December 29, 1884. 








VaNcovuver’s IsLtanp.—A contract for grading 24 miles 
of the Nanaimo and Esquimault Railway in Vancouver's 
Island, has been let to Mr. R. A. Graham, 


New Titsvry Docks.—An important arbitration, arising 
out of the original contract for the construction of the new 
Tilbury Docks, is proceeding before Sir Frederick J, 
Bramwell, F.R.S., with Mr. J. A. Radcliffe as legal 
assessor. Messrs. Kirk and Randall, contractors, are the 
plaintiffs, and the East and West India Dock Company 
the defendants. The amount claimed by the contractors 
is over 600,0007. Mr. Webster, Q.C., and Mr. C, A, 
Cripps are counsel for the plaintiffs; and Mr. Bradshaw 
Brown, of 59, Fenchurch-street, E.C., and Millwall, E., 
is retained as valuer; and Mr. E. H. Pollard and Mr. 
K. Digby represent the dock company, with Messrs, 
Fuller, Horsey, Sons, and Cassell, 11, Billiter-square, 
E.C., as valuers. —Estates Gazette, 


AMERICAN BripGE Buitpinc.—The New York, New 
Haven, and Hartford Railroad Company has just com- 
pleted a wrought-iron bridge over the Housatonic. The 
bridge is 1100 ft. long and stands on six piers of masonry 
30 ft. in diameter, the drawbridge span being 180 ft. long 
and worked by steam. The end posts are 2 ft. in dia- 
meter. The piers reach down through water and mud to 
a solid foundation at a depth of over 30ft. The entire 
bridge will weigh 4000 lb. to the linear foot. During 
its construction not a train or boat was delayed. A new 
bridge over the Delaware at Trenton is now opened for 
traffic. It is one of the tinest bridges which spans the 
Delaware, and is erected on the site of a bridge which was 
destroyed by fire last June. It was built by the Pheenix 
Tron Company of Pheenixville, Pennsylvania, at a cost of 
50,000 dols., and has seven spans of 180 ft. each, makinga 
total length of 1260 ft. The drive-way is 20 ft. in width. 
The entire bridge, with the exception of the flooring, is of 
iron, Two immense stone pedestals, each weighing three 
tons, rest on each pier to support the span. The height 
of the bridge is 26 ft. 


CIVIL AND MECHANICAL ENGINEERS’ SocteTy.—An ordi- 
nary meeting of this Society was held on the 3lst ult., 
the President, Mr. Thomas Cole, in the chair, when a 
yo was read by Mr. J. Tertius Wood, entitled 
‘Criticisms on the Storage of Towns Water.” The 
author said that the introduction of subsidiary pounds to 
catch what would otherwise be flood, or waste water, was 
a feature introduced by him to equalise as far as possible 
the unequal distribution of rainfall during the year, and 
assist in employing the utmost available yield from a 
surface drainage catchment area. He remarked that, of 
course, an open reservoir can be constructed to hold a 
volume of water calculated to expend itself during a con- 
siderable period of abnormally dry weather, but such a 
reservoir might, for many months, be in a low and some- 
what stagnant condition. Similar results may be ob- 
tained by having covered pounds adjacent to the reservoirs, 
and connected therewith by culverts having floor levels 
on the same horizontal plane as the sill of the overflow; 
so that, when the reservoir had reached its limit of capa- 
city, the pounds would commence to fill, and the water 
therein will be sheltered from evaporative rays, and 
kept cool and wholesome. The author further remarked 
that it has now become necessary that steps should be taken 
to institute a thorough inquiry into the whole question of 
water supply. 
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THE future commercial position of England de- 
pends upon her power to undersell other nations 
in neutral markets. The frontiers of each European 
country are so defended by protective tariffs, which 
exhibit a tendency to increase rather than diminish, 
that it is idle to suppose we shall ever be in a 
position to compete with the native manufacturers 


on better terms than we do now, and, indeed, he 
must be of a sanguine disposition who believes that 
we can maintain our present footing. As wealth 
and population accumulate, and means of com- 
munication improve, knowledge and skill tend to 
become equalised, and the advantages which have 
hitherto existed in a pre-eminent degree in Great 
Britain become more or less diffused in other 
countries. We may not be ready to admit that 
English enterprise, energy, and skill will ever, 
taken as a whole, be equalled in other lands, but 
they do not form the only elements in obtaining 
commercial supremacy. ‘The price of material and 
the cost of labour are most important factors, and 
there is an uneasy feeling that the falling off in the 
value of our exports is due to the ill-advised action 
of the workmen in seeking to limit the hours of 
labour and to raise unduly the standard of wages. 
So long as the British workman is able, by his 
superior skill or strength, to turn out as much 
work for a given sum in wages and a given outlay 
for plant, as the foreigner, the capitalist can scarcely 
lay the blame of failing trade on his shoulders. 
But the great question is, Can he do this? An 
answer to this question has been essayed by Mr. 
J. S. Jeans, the able secretary of the Iron and 
Steel Institute, in a paper read before the Statistical 
Society on December 16th ; and he finds that in 
most occupations the native workman can produce 
a greater output than any of the rivals. But all 
through his paper Mr. Jeans never ceases to insist 
upon the paucity of the materials at his command 
in making the comparison, and the numberless 
causes which conspire to falsify the conclusions to 
which the figures apparently point. Beginning 
with the cotton trade, which, he says, employs a 
larger number of hands than any other industry 
except agriculture, he divides the number of spindles 
in each country by the number of people employed 
and gets the following result : 


Great Britain 83 
United States ... 66 
Germany 46 
France 24 
Russia 20 
Austria ... 2 
India 20 
Average 54 


But this, as he points out, makes no distinction 
between the employed and unemployed spindles, 
and what is of more importance, it classes all 
spindles as alike. But coarse spinning requires 
far more ‘‘ minding” than fine spinning, and at 
the same time demands less skill. Now in India 
there is nothing but coarse spinning, and in the 
United States and the Continent the average 
‘* counts” are decidedly below our own, so that it is 
certain that the 54 per cent. superiority the Table 
gives to Great Britain over the average, would be 
considerably reduced if the inquiry could be carried 
further. In 1851 the number of spindles per 
operative in this country was 63, in 1861 it 
was 67, in 1871 it was 77, and in 1875 it was 79. 
How much of the increase is due to improved ma- 
chinery and how much to greater skill it would be 
difficult to tell, but it is certain that it must be 
divided between the two. The number of spindles 
in each mule has steadily increased, and at the same 
time the keen competition of later years has en- 
forced a sharper discipline in the mills and the 
exhibition of greater assiduity and attention. 

In the wool and worsted industries we do not head 
the list, which stands thus : 


Tasie I. 





| | Number of 














e Number of | Number of | Spindles 
Country. | Operatives. | Spindles. | to each 
| | | Workman. 
United Kingdom! 265,269 | 6,408,695 24 
France ... «| 110,904 | 3,037,837 | 28 
United States ... ,86,504 | 1,756,746 | 20 
- aieislll ania Rohest 
Number of | Number of ooms 
Country. | Operatives. Looms. | to each 
Workman. 
United Kingdom! 265,269 143,387 | 0.5 
France .. .| 110,904 78,676 0.7 
United States ... 86,504 55,625 | 0.4 








Let us now follow the author into his statistics 
of the iron and coal trades. There again we are met 
with difficulties from the mining operations being 








carried on under vastly different conditions in 
various parts of the world, in thick veins, thin veins, 
shafts, galleries, drifts,and open cuttings. These are 
not equally averaged in all countries, and it would 
require a knowledge of all the local circumstances 
before the figures of the following Tables could be 
turned to much practical account. 


TABLE II.—Total Number of Miners Employed in the Iron- 
stone Mines of different Countries, with the Total Produc- 
tion of Iron Ore, and the Average Annual Output per 
Miner in each Country. 
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Average 
fof .o | Miners Production) Annual 
*| inTron | of Iron Output 
Mines. Ore. per Miner. 
tons. | tons. 
England 1881 | 26,110 | 14,591,000 | 559 
Scotland 1881 | 10,473 | 2,595,000 248 
Ireland ... 1881 504 60,000 516 
United Kingdum 1881 | 37,087 | 17,446,000 470 
Germany ...| 1882 |- 38,783 8,263,000 213 
United States .... 1880 | 31,412 7,162,000 228 
France ... ...| 1881 8,623 3,032,000 352 
Austria ... 1880 4,414 628,000 142 
Luxembourg 1881 3,423 2,161,000 631 
Spain 1882 | 14,795 3,565,000 240 


| 





TaBLe III.—Total Number of Persons Employed in the 
Production of Coal in Different Countries, with Aggre- 
gate Quantities Produced, and Average Annual Output 
per Person Employed. 














Ee e¢ 
mes i 225 
se “e Aggregate <.,_. 
Country. SS Em Output £2¢3 
s'n%q of Coah EES 
=e = Oonw = 
Seers Per) 
Z ie o) < 
tons. tons. 
England and Wales... 381,763 | 133,233,000 349 
Scotland ....... 53,741 | 20,823,000 387 
Ireland 844 127,585 151 
United Kingdom 436,352 | 154,184,000' 353 
United States : 
Bituminous.... 100,116 | 37,400,000 374 
Anthracite ... 70,748 | 25,550,000 | 36 
Germany* 186,335 | 48,688,000 261 
Austria : 
ss 35,990 | 5,378,604 149 
Brown coal { 27,165 | 7,905,000 291 
Italy a — ] — — 
France... ... 106,410 | 19,765,983 186 
Belgium (Li¢ge) 23,456 | 3,823,000 163 
India ... as 3,763 — — 
Nova Scotia 3,455 | 1,124,000 325 
Victoria aa oe a — 
New South Wales 4,857 | 1,485,000 , 306 





* In Germany, and to a large extent also in France, a 
considerable staff is employed about the mines in washing 
the coal, which does not apply, at any rate not to any- 
thing like the same extent, in other countries. Were these 
workmen left out of the account, the average output 
would, of course, be higher. 

This part of the subject concludes with an ex- 
tract from a paper contributed by Mr. Charles O. 
Bridge to the Institution of Civil Engineers, giving 
the amount of work done in a given time, and the 
cost per unit of work done, by natives of different 
countries at heavy manual employments, such as 
that required on earthwork, bricklaying, masonry, 
and painting. In each case the Englishman beats 
other Europeans, as regards the amount, in the pro- 
portion of 100 to 80 or 90, but as regards the cost, 
the foreign labour is the cheaper in about the same 
proportions. 

Having settled, as far as the material at command 
permits, the relative capacities of various races of 
labourers, Mr. Jeans turns to their average earn- 
ings. He shows that for fifteen of the leading 
occupations followed in each country, and embrac- 
ing in the United Kingdom 4} millions male opera- 
tives out of a total of 6 millions engaged in agricul- 
ture and industry, being 70 per cent. of the whole, 
and in the United States nearly 5 millions out of 
a total of 7} millions similarly engaged, or 69 per 
cent. of the whole working population, the average 
weekly wages of male adults were as under : 


nace, 

United States (Massachusetts) ... 55 6 
“a yee (Lancashire) ... 30 0 
Germany (Westphalia) em 21 6 
France en 18 9 


giving to the United States a position superior to 
that of Great Britain by 84 per cent., and better 





14 


ENGINEERING, 


[JAN. 2, 1885. 








than that of Germany and France by 162 per cent. 
and 205 per cent. respectively ; while Great Britain 
comes out as 42 per cent. better than Germany, and 
58 per cent. superior to France. 

Next he endeavours to arrive at the average 
earnings of the labouring classes, dividing them into 
five classes, and the aggregate yearly sum paid in 
this country and America. With this point we have, 
as engineers, little to do, and pass on to the next, 
which deals with the rate of increase of wages in 
different countries. Beginning with agricultural 
labour, which represents the minimum value of all 
adult male labour, it is found that during 80 years, 
from 1770 to 1850, wages advanced only 2s, 4d. 
per week, or 32 per cent., whereas in the next 
28 years the amount of increase was 4s. 5d., or 
46 per cent. Taking the four countries of England, 
France, Germany, and America, the increase has 
been as follows since 1850. 

TabLe VI.— Wages Paid to Agricultural Labourers at 

Different Periods. 
Average Weekly Wages 
Paid in the Years 


on 


Country. 


Increase 


1880 
1850 


Percentage 


Z 


1850. 


sa. 

England (Cheshire)... 9 7 
France (general 

average)... aul ao 

Germany (Hesse)... 6 
United States (Mas- 

sachusetts)* 16 0 





* With board. 

This shows that agricultural wages have risen in 
this country by a greater proportion than elsewhere. 
It did not need statistics to show that a great in- 
crease has taken place, because the influx of the 
country people into the towns and the immense 
emigration, must have told upon the supply, but it 
is somewhat of a surprise to learn that this move- 
ment has been greater here than elsewhere. The 
severe labour disputes which have prevailed in Lan- 
cashire during the last few years, have turned a good 
deal on the question whether the operatives have 
or have not shared in the general prosperity of the 
last thirty years. As areply to this Mr. Lord pre- 
pared for the Manchester Chamber of Commerce a 
Table of local average wages for the years 1850 and 
1883, showing that there had been a percentage in- 
crease of 40 per cent. duringthe time. The follow- 
ing is the Table : 

Tasie VII.—Average Increase of Wages paid in Man- 

chester District between 1850 and 1883. 





Total Number 
Average > as 
Increase of aayeret ” 


ed 
Wages. Kingdom. 


523,754 
39,691 
39,318 
78,828 

147,456 

295,958 

129,966 

131,476 
34,662 

771,501 
36,481 


2,220,091 





Cotton trade 40.7 
Bleaching, &c. 

Calico printing ; 
Fitters, turners, &c. 
Smiths * ‘be re 
Carpentersand joiners ... 
Bricklayers... ss 
Masons se 

Plasterers ... 

Labourers ... . 
Mechanics ... 77.00 


40.00 





Average increase 


Mr. Jeans points out as a curious coincidence 
that this Table shows an average increase of wages 
that almost exactly corresponds with that brought 
out by a comparison of the total amount paid in 
wages in the industries of the United States for 
almost the same dates. During the same interval 
French statistics show that in 23 leading industries 
employing 1,497,000 workmen out of a total of 
1,554,000 ascertained to be employed in industry 
by the census of 1876, the average advance in 
Paris was 53 per cent., and in the provinces 65 per 
cent. Similar statistics from other European 
countries are wanting, but the following Table of 
wages taken from the official reports of our active 
little rival, Belgium, is of interest. 

Francs per day. 
At blast furnaces ... ... 3.09 
In rolling mills 
3, Steel works. ee 
», lead and zine works ... 2.75 
», coal mines ne ee 8.09 
thus giving an average of 2s. Gd. per day, or 15s. 


3.81 
3.58 





per week, for a total of 132,000 employés, which 
is a very considerable proportion of the whole in- 
dustrial population of Belgium. In the United 
Kingdom the average wages paid in the same 
occupations will probably be 50 or 60 per cent. 
higher, and we have already seen that in the 
United States they are 93 per cent. higher. 

This is a vast subject, and will have to be 
attacked on many sides before it is completely 
elucidated. Mr. Jeans has done good service in 
gathering together so much information to serve as 
a nucleus to which others may add their con- 
tribution. In the above Tables those relating to the 
cotton trade seem to promise the most likely field 
of exploration for subsequent research. It would not 
be difficult to find mills filled with new English 
machinery in various European countries engaged on 
precisely similar classes of work, and from their 
output and wages’ sheet, to institute an exact com- 
parison between the actual and comparative values 
of the various labourers. The calculation would 
not be complicated with items for rent or fuel, and 
the results would be perfectly trustworthy. Again, 
aseries of coal mines might be found of about 
equal depths and working similar beds, which would 
afford another basis, and so on. The doctrine of 
averages is true on a wide enough basis, but a 
single country does not always afford this, and in 
such a case particular instances chosen with know- 
ledge and discrimination, are more reliable. It is, 
of course, difficult to find suitable people to afford 
the information, but if an important body, such as 
the Statistical Society, were to apply to the many 
English managers in Continental works, they would 
acquire a vast amount of information which would 
be most valuable in supplementing that laid before 
them by Mr. Jeans. 








METROPOLITAN SEWAGE DISCHARGE. 

Ir will be a relief to sanitarians and economists to 
learn that the discharge of sewage into rivers and 
the sea does not necessarily involve a waste of the 
valuable manurial agents which it contains. Sir 
John Lawes has written to the Times, pointing out 
that it is highly improbable that the German Ocean 
would be capable in itself of producing the 600,000 
tons of fish annually taken out of it by cur fisher- 
men, in addition to that secured by foreign bvats, if 
its fertility—to borrow an expression from agricul- 
ture—were not artificially stimulated. The large fish 
devour the more moderate sized, and these again eat 
the small fry; and as there is not the same waste 
of material in maintaining their heat as in warm- 
blooded animals, the process so far involves no 
special waste ; it is merely a transference of essential 
elements—nitrogen, phosphoric acid, and potash— 
from one body to another. But the smallest fish 
and marine animals find their food in vegetable 
growths, which cannot be maintained in abundance 
without a plentiful supply of phosphoric acid. Now, 
Professor Huxley has stated that an acre of good 
fishing ground will yield every week more than the 
equivalent of the annual harvest, whether it be flesh 
or grain, of an acre of farm land. The analysis of 
the fish, taking sprats as a fair example of the whole, 
corresponds very nearly in the aggregate with that 
of cattle; and hence Sir John argues that, as no 
land will continue to give crops unless it be supplied 
with material to replace that assimilated by the 
vegetable growth, similarly the sea would not 
furnish a constant supply of fish if the chief consti- 
tuents of animal organisation were not restored to 
it. In evidence of this he points to the comparative 
poverty of the fishing grounds upon the West of 
England and the coast of Ireland, which do not 
receive nearly the same amount of sewage as the 
German Ocean. Turning to rivers, he mentions 
several in Scotland of which the water is almost 
destitute of nitric acid, and in these the trout are 
exceedingly small ; but in two of the group of which 
he speaks much larger fish are found, and both those 
streams receive sewage, one from a kennel of dogs, 
and another from a highly manured potato field. 
The River Ver, or Colne, in Hertfordshire, contains 
trout of four or five pounds weight, although at 
present there is scarcely water enough to cover their 
backs. The river springs from the chalk ; it con- 
tains an abundance of nitric acid,;*and is celebrated 
for the watercresses, which are grown in large quan- 
tities ; these are manured with superphosphate of 
lime, and Sir John prophecies that if ever fish 
culture becomes an industry, this phosphate will 
play an important part in it. He therefore con- 
cludes that as rivers of pure water contain very few 





fish, except at spawning time, when they do not 
feed, and as seas upon sparsely populated coasts do 
not furnish profitable fishing grounds, it may be 
fairly assumed that the nitrogen, phosphoric acid, 
and potash discharged into the fertile rivers and 
seas are the cause of their fertility ; because we 
know of no other source from which these elements 
could be obtained in sufticient amounts to supply 
the great quantities annually removed as fish. 

If subsequent investigation confirms this theory, 
it will furnish an argument against the purification 
of sewage; not against the precipitation process 
which deals with the removal of road grit and such- 
like matters, but against purification by irrigation, or 
intermittent filtration, neither of which have proved 
commercially successful. It would seem that we 
have unconsciously formed a great fish farm on our 
eastern coast, for which we pay no rent, and whence 
we derive enormous supplies, unburdened by rates 
or expenses for tillage, and free to all who will take 
the trouble to gather them. We had fancied that 
we were acting most unscientifically in London, in 
throwing away a million sterling every year in ma- 
nurial products, never dreaming that nature was as 
powerful to maintain her balance in the water as on 
the land. It was known that fish could not live in 
the Thames between Greenwich and Gravesend, 
because all the oxygen in the fresh water unites 
with the sewage to render it innocuous, and leaves 
none to support animal life; and the idea arose that 
pure, sparkling water, free from all contamination, 
was necessary for the healthy growth of the finny 
tribes. But a moment’s consideration shows that 
this does not necessarily follow. No farmer would 
think of cramping his cattle in a shippon reeking 
with filth, but he turns them with confidence into a 
field in which the same filth, exposed in a thin layer 
to the air and to the action of the soil and the vege- 
tation, has lost its dangerous character, and will 
become transformed into flesh, and fat, and bone. 
Ané so, while no fish can live at Erith, the estuary 
of the Thames forms a breeding ground, where our 
sewage is transformed into plants, and these into 
small fish, which serve to nourish the larger species 
who disdain a vegetable diet. It is probable that a 
removal of the outfalls would create a temporary 
disturbance of these conditions, and it is scarcely 
likely that the change would be for the better, for 
the sewage would have passed beyond the alluvial 
shallows before it was purified. But the sea is 
large, and if the restorative process is removed 
from one spot it will take place at another, and the 
eternal cycle in which death and decay lead to new 
life will still continue. 


THE NORTHERN COAL TRADE IN 1884. 

THE coal trade of the North has for a considerable 
period been steady alike in the volume of the de- 
mand, and in the price, but there have been con- 
siderable fluctuations in the quality of coals needed 
at specific periods of the year. The early part 
began with a demand for household coals that was 
lessened by the large sales in anticipation of the 
strike which was threatened a year ago. From that 
time forward there was a growth in the demand 
for most classes except coking coal. The demand 
for steam coal set steadily in, and continued full 
and satisfactory, down to the close of the Baltic 
season. The need for gas and house coal was better 
than usual in the summer, the low freights stimu- 
lating shtpments. There has been from the north- 
eastern ports, as a whole, the largest shipment of 
coal that has ever been experienced, and this move- 
ment has imported activity to many collieries that 
otherwise would have felt the evil of the fall in the 
demand for coking coal. 

Not only has the demand for coke for the Cleve- 
land and Durham blast furnaces been reduced, but 
there has been a lessened use in foundries, and a 
smaller quantity has been sent to the blast furnaces 
of the north-west. In the southern part of the 
coalfield this reduced demand has caused the closing 
of several collieries, whilst in the south-east, finan- 
cial causes have led to the laying idle of others. 
Apart from these, the production has gone on with 
comparative steadiness, and there have been no 
labour difficulties to interfere with an output as 
full as the demand for the special class of coal made 
needful. During the previous year there was a 
considerable variation in the amount of the coal 
produced in the two parts of the district for each 
workman employed. In the north part of the 
coalfield the average yield per man was consider- 
ably below that from the south. North Dur- 
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ham had, for instance, 19,621 persons employed in 
producing 7,738,000 tons of coal, whilst the yield 
in Northumberland was less, though 23,793 persons 
were employed ; and the two contrasted with South 
Durham show also a disparity ; and there is also 
variation in the fatality in the two districts. 

The mineral produced in the two districts per 
persons employed was, North Durham, Northumber- 
land, &c., 349 tons ; South Durham, &c., 394 tons; 
both of which, however, are above the general 
average yield of the country. That average de- 
pends much on the absence of strikes, and on a full 
and regular demand for all classes of coal. The 
present year has been free from the labour stoppages 
that often occur, but in the south the want of de- 
mand for coking coal, and the partial employment 
at a few mines in consequence, must have lessened 
the yield. And, on the whole, it cannot be antici- 
pated that the total production in the year 1883 of 
the northern coalfield (39,182,000 tons) will have 
been surpassed to any extent, whilst it is at least 
probable that the yield of the southern portion will 
have fallen short of it. There has been a large 
output, and it has been contributed to materially 
by the shipments, which, in periods not the best 
of the year, have averaged over 1,000,000 tons per 
month from the north-east ports. : 

Of the prices of the coal, there is rather scanty 
information of a reliable kind. The sliding scale 
returns show that the average realised price for 
the first period of the year in Northumberland, was 
a fraction over 5s. 1d. per ton, a rate that led toa 
slight fall in the rate of wages. In the middle of 
the year a similar fall occurred in Durham through 
its sliding scale. In the period ending with August, 
there was a slight advance in the price of North- 
umberland coal, sufficient to raise the wages to 
the amount at the beginning of the year. But 
Durham employers retain the slight decrease 
they had obtained, the price at the date of the last 
report being still under 4s. 9d. The lessened quan- 
tity of coke sold must have necessarily affected the 
average realised price in the southern part of 
the district, because that average is taken over the 
whole of the coal sold, and the elimination of what 
is a rather high-priced coal, in comparison with 
others, would affect the total. Although the price 
of coal has been low, yet during the shipping season 
the steam coal producers were able to maintain an 
advance on the rate that has been usual at that 
period of the year. It can scarcely be said that 
there will have been large profits to the coalowner 
during the present year, but whilst prices have 
been low generally, there has been the counter- 
balance of moderate wages, and of timber and other 
materials used in the mine, at a reduced cost. 

The prospects of the coal trade of the North can 
scarcely be said to be very bright for next year, but 
at the same time—apart from the demand for manu- 
facturing fuel—there is at least the probability of 
a demand that is likely to be rather above the ave- 
rage. The need for steam coal increases year by 
year, and for a large part of northern Europe our 
northern coalfield occupies by far the best situation 
for the supply. Its gas coal, too, is of ever-growing 
use, and both demands will be stimulated by the 
lowness of freights. As shipbuilding has been 
checked, it is not to be expected that the present 
low rates of freight will further decrease : on the 
whole an increase to some slight extent is probable 
during the year. But the largeness of the unem- 
ployed tonnage will check any rapid growth in thai 
respect, and the coal trade will benefit by cheap 
ocean transit. The local demand will depend in 
large degree upon the manufacturing needs, and 
though briskness cannot be anticipated in this 
respect for some time, yet the belief is becoming 
more general that the worst of the trading de- 
pression is past, and that there will be at least 
partial recovery. On this will depend the demand 
both for manufacturing and coking coal, and 
thus the future cf the northern trade promises 
to be one of slow but steady improvement. 
Although the growth in the extent and the pro- 
duction of coal has during the present year, re- 
ceived a check, yet it cannot be forgotten that the 
yield of the four northern counties— of which only 
a slight tonnage is produced outside Northumber- 
land and Durham— has risen from 37,300,000 
tons in the year 1881 to over 39,000,000 tons 
in the last year reported on; whilst if the com- 
parison be taken back only to the year 1879, it will 
be seen that over 9,000,000 tons have been added to 
the yearly production of the North. This large addi- 
tion has been in part due to the increased local 





manufacturing prosperity, and in part to the larger 
shipments. The latter are, on the whole, likely to 
be maintained ; the former has for the time re- 
ceived a check. Just as the increase of the iron, 
steel, and shipbuilding trades benefitted the coal 
trades of the North, so their dulness has depressed 
it. The seeds of recovery have been sown, and 
with the slow recovery of trade, coal will benefit. 
But there is a normal growth of the latter with its 
enlarged use for gas, railway, and steam purposes ; 
and hence it is that dulness is reflected in the coal 
trade only for a short time, and then the stimulus 
of trade revival is added to that arising from the 
growth we have spoken of. The latter is in pro- 
gress in the North, and it is probable that the next 
year will witness the first fruits of the former; so 
that the course of the coal trade should for the next 
few months, show the indication of slow revival in 
those branches that have been most affected. 





NOTES. 
Tue Mersey Raiiway. 

Tue whole length of the tunnel under the River 
Mersey, which is 1300 yards from quay to quay, is 
now arched in, and the greater part of the land 
approaches are finished, so that the laying of the per- 
manent way will shortly commence. Thetotal length 
of the line will be 43 miles, independent of some 
extensions now being proposed. It runs from the 
London and North-Western and the Great Western 
joint lines at Birkenhead, to the Central Station 
at Liverpool, the course being chiefly under the 
public streets in the land portion. The underground 
parts of the stations at Green-lane, Tranmere, and 
Hamilton-square, Birkenhead, with that at James- 
street, Liverpool, are in a forward state. The 
hydraulic machinery for lifting trainloads of 
passengers, the machinery for mechanical venti- 
lation, and the locomotives and carriages are in 
course of manufacture. It is expected that the 
railway will cost half the mileage rate of the 
Metropolitan Railway, and that the main line of 
three miles will be opened about June next. The 
engineers are Messrs. J. Brunlees and C. Douglas 
Fox ; the contractors are Major Isaac and Messrs. 
John Waddell and Sons. 


THe ARTILLERY QUESTION. 

At the recent debate upon the state of the Navy 
Mr. E. H. Carbutt was prevented by ill health from 
speaking, and he has therefore put his views upon 
the artillery question before the public in the form of 
a letter to the Times (December 26th). He shows by 
extracts from Colonel Maitland’s paper read before 
the Royal United Service Institute, that iron guns 
are decidedly inferior to those of steel, and that the 
manufacture of steel guns is only in an early stage 
withus. Yet foreign governments are being rapidly 
supplied both by native and English manufacturers. 
The Ordnance Department complains that it cannot 
get steel at Sheffield to pass its tests, but Mr. Car- 
butt points out that Whitworth steel will pass a 
severer specification than the department requires, 
and that if there were only a reasonable certainty 
of orders manufacturers would put down plant, and 
100-ton hammers would be found here as on the 
Continent. He would make the Admiralty inde- 
pendent of the War Department, and would allow 
them to get their guns in the best market, after 
a committee, with 100,000/. at its disposal, had 
determined the principal points, such as the system 
of rifling, the means of rotating the shot, the 
length of shot, and the strength of powder. For 
his other suggestions as to the management of the 
Ordnance Department, and the constitution of the 
committee, we refer our readers to the letter itself, 
which is worth careful consideration. 


Rattway BRAKES IN GERMANY. 

Some time since we announced that the Baden 
State Railways had adopted the Westinghouse 
brake. It is true this step was not taken until 
they had experienced the terrible calamity at Hug- 
stetten, where 72 people were killed and over 100 
injured, though in this they were no worse than 
most people, who are proverbially desirous of 
shutting the stable door when the horse is gone. 
It would seem, however, that the Wurtemburg 
State has decided to follow the example of Baden, in 
adopting the Westinghouse brake, and without 
waiting for the occurrence of a disastrous accident. 
The work is to be carried on as rapidly as possible, 
and all the Continental railways will no doubt 
before many years be equipped with automatic air 
pressure brakes. It is one of the many curious 
features in the brake question that no railway 








company appears to consider that the experience of 
other companies should affect their own action. So 
long as they have themselves escaped without any 
disastrous consequences, they maintain the hope 
that the experience of others will never be their 
own, and this whether lives have been lost by the 
want of efficient brakes, or, on the other hand, 
saved by the special qualities of a particular ap- 
pliance. So far as this country is concerned, there 
is just as little provision upon many lines for 
meeting a calamity like that at Penistone, as there 
was previous to the disastrous day in July, when 
that fearful accident took place. 


FireLess TRAMWAY ENGINES. 

The system of tramway haulage by fireless loco- 
motives has been tried on a very considerable scale 
in Batavia, and has given so much satisfaction that 
it is contemplated to extend it. The Batavia Steam 
Tramway Company owns a line divided into two 
portions ; the first, from Bataviato Kramat, having 
a length of 8 kilometres (5 miles) laid with a double 
track of Demerbe grooved rails, and the second from 
Kramat to Muster Cornelis, having a length of 4} 
kilometres of single track of Vignolles rails. The 
first piece is almost level, with the exception of 
short inclines of 1 in 32 over bridges; there are two 
long curves, and a number of short ones of 30 
metres radius. The second section has a continuous 
gradient of 1 in 450. The haulage is effected by 21 
fireless Lamm Francq locomotives, and five sta- 
tionary boilers, the whole of which were manu- 
factured by the Hohenzollern Locomotive Works, 
Diisseldorf. Two of the boilers are situated at 
Batavia, and three at Kramat, but one only is in 
work at each station at a time, the remainder being 
in reserve. They are worked 12 hours a day, 
and fill an engine every 14 minutes during about 
three hours in the day, and every 10 minutes 
at other times. An engine charged to a pressure 
of 12 atmospheres will draw two or three pas- 
senger cars from Batavia to Kramat, and from 
Kramat to Cornelis, up and down again to Kramat. 
Part of the line was opened in July, 1883, and 
from the last annual report it appears that the 
cost of haulage amounted last year to 23 cents. per 
kilometre (7.4d. per mile), composed of the fol- 
lowing items : 


cents. 

Driving engines ... 4.7 
Heating boilers ... ns = eas <<< on 
Coals nas ais si “a ae ... 14.0 
Packing, lubricating, &c. iss wae ae 
Total ... 23.0 


(5 cents=1 penny). 

More recently the cost of haulage has been only 
17 cents per kilo. (5.24d. per mile), the price of 
coals being 2l/. per ton. The consumption of fuel 
was at first 6 kilogrammes per kilometre (21.3 lb. 
per mile), but recently it has fallen to two-thirds of 
that amount. Repairs of boilers and engines have 
cost 2 cents per kilometre, and have consisted 
chiefly in re-turning the wheel tyres and renewing 
the felt on the boilers. Since the road has been 
completed, the receipts per month have amounted 
to 22,800 florins, and the total expenditure to 12,800 
florins, leaving a net monthly profit of 10,000 florins 
(800/.). The fare is 24d. for a four miles’ run, or 
any part of it. The engines give every satisfaction. 
They are in native hands, and run constantly, with 
little attention and no breakdowns. Two more 
have been ordered, and will be shipped from Am- 
sterdam this month. It is believed that with a 
better road the expenses might be reduced to 
50 per cent. 


Tue Trunk TELEPHONE LINE TO BRIGHTON. 

On Friday, December 26, 1884, the opening of 
the new trunk telephone line from London to 
Brighton was celebrated by a joint entertainment, 
held at the residence of Mr. Kendal, chairman of 
the South of England Telephone Company, at Queen 
Anne’s Mansions, Westminster, and also at the 
Grand Hotel, Brighton, where Mr. Laikie, the 
secretary of the United Telephone Company, and a 
party of guests were assembled. Songs, recitations, 
talk, and piano music were successfully transmitted 
over the new line between these two terminal 
stations. The line runs from the Oxford-court, 
Cannon-street, Exchange of the United Telephone 
Company through the London, Brighton, and South 
Coast Railway Company’s terminus at London 
Bridge and thence along the railway to the West- 
street Exchange of the South of England Telephone 
Company, at Brighton, with which the Grand 
Hotel, the Fire Brigade, and Orleans Club are in 
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connection. The conductor consists of two 7} 
B.W.G. gauge galvanised iron wires having an 
electrical resistance of from 10 to 12 ohms per mile. 
One wire serves for the outgoing and the other for 
the return wire ; and in order to prevent induction, 
the wires are made to curve round each other once 
in every four spans, so as to cause each wire to 
have the same average distance from the other 
telegraph wires beside it, and make the induced 
currents neutralise each other. The new line, 
which is about 60 miles long, has been erected by 
Mr. T. Fletcher, the engineer of the United Tele- 
phone Company. Blake transmitters and Bell 
receivers were the instruments used, and speech was 
very distinctly heard. Other towns, such as North- 
ampton, Oxford, and Buckingham, will, it is stated, 
be also connected very soon by trunk lines with the 
metropolis. . 








THE ELECTRIC LIGHTING ACT COM- 
MITTEE. 


To THE Eprror OF ENGINEERING. 

Srr,—With reference to the letter from Mr. H. J. Joel, 
which appears in your last issue, may I be permitted to 
voint out that the] premises upon which that gentleman 
om his arguments can scarcely be considered as being in 
accordance with the facts. From Mr. Joel’s statements 
it is to be inferred that the Committee of which Lord 
Thurlow is chairman is controlled by the Anglo-American 
Brush Electric Light Corporation, and the Edison and 
Swan United Electric Light Company. And that all the 
members of the executive belong to, or are connected with, 
** one or the other of the two companies before mentioned,” 
and that “‘in its present form the Executive Committee 
only speaks for the two companies and only represents 
company interests.” How far this statement is correct 
can be determined by reference to the list of members of 
this Committee which has already appeared in extenso in 
ENGINEERING, and from which it will be seen that the 
Committee consists at present of forty-five members, of 
whom only thirteen are, so far as I know, either directly 
or indirectly connected with the two above-mentioned 
companies ; that out of about twenty English electric 
lighting companies to be found in the directory, about 
fifteen are represented on the Committee; that several 
private electric lighting firms (like Messrs. Crompton) 
are represented, and that among the members are the 
President of the Institution of Civil Engineers, one 
of the vice-presidents of the Society of Telegraph En- 
gineers and Electricians, and many of the foremost scien- 
tific and legal authorities upon the subject of electric 
lighting legislation. The Executive Committee was 
appointed from the full list of members by ballot at a re- 
presentative meeting of this Committee, and consists of 
ten members, two of whom are associated with the 
Anglo-American Brush Corporation, two with the Edison 
and Swan Company, one with the Hammond Company, 
and one with the Electrical Power Storage Company, the 
four remaining members being Sir Frederick Bramwell, 
Mr. R. Campbell, Mr. R. E. Crompton, and Captain 
Douglas Galton, C.B. 

I merely wish to add that the formation of this General 
Committee is only one more step in the progress which a 
combination of electric lighting companies and others have 
already made in the direction of reform in the interests of 
the industry generally, and is the immediate result of the 
interview which they had with the President of the 
Board of Trade a few weeks back. This Committee has 
already, therefore (apart from its influential and represen- 
tative character), a locus standi which will add weight to 
its deliberations, and doubtless secure for its decisions the 
especial consideration of the Board of Trade. 

I am, Sir, your obedient servant, 
E. GARCKE, 
Hon. Sec. to the Committee. 

112, Belvedere-road, Lambeth, December 31, 1884. 








RAILWAY RATES. 


To THE EDITOR OF ENGINEERING. 

Sm,—In your contemporary, The Engineer of December 
26th, I notice a leading article on ‘‘ Augmented Railway 
Rates,” and while agreeing that higher rates will be most 
prejudicial to the trade and commerce of this country, I 
cannot agree with your contemporary that the rail- 
way companies are making enormous profits on the 
conveyance of heavy goods, such as coal and iron; such 
is not the case cs a rule. Heavy goods are frequently 
conveyed by rail at a loss, especially at long distances 
where there is competition with seaborne transport. This 
loss has to be made up by imposing heavy rates at inter- 
mediate stations where the railway companies have the 
monopoly, and probably in other ways. Such being the 
case, it is not unreasonable that power should be sought 
to augment those rates which are found to be unremune- 
rative. 

Your contemporary states that a great Dutch syndicate 
has been formed to supply the metropolis regularly 
with milk at much lower rates than it is supplied for 
now. The syndicate intends to build two steamers fitted 
with refrigerating appliances, to forward the milk daily 
to London by these vessels; also it is stated that iron 
girders can be conveyed from Belgium to London ata 
less rate than they can be carried to London from Bir- 
mingham. Again, goods can be carried from Liverpool 
to New York at about the same rate per ton as the rail- 
way rate from Liverpool to London. 








Does not all this point conclusively to the fact that we 
must not look to railways for the help we so much 
need to enable us to compete with other countries, 
but to the further development of our most valuable 
inland navigation? During the last twenty years I 
have been engaged principally on canal and river work 
in this country and abroad, also in building steamers for 
these inland waterways; I may therefore not be out of 
place in trespassing a little further if your space will 
allow. The subject of inland navigation has of late 
received considerable attention, and has been well dis- 
cussed. I do not therefore propose to go into the theory 
as to whether this or that formation of canal be the best, 
further than to state that the chief object should be to 
obtain as large a sectional area of water as is consistent 
with expenditure and maintenance, and in proportion to 
the immersed midship sectional area of the vessels to ply 
on the canal. Take a canal steamer 71 ft. long, 7 ft. 
beam, 3 ft. 6in. draught of water, which I believe to be the 
size best suited for inland navigation. A canal to suit 
this size of vessel should be 64 ft. wide at the water’s sur- 
face ; one or both sides of canal may have an inclination 
of 45 deg. from water surface, extending to the bottom, 
which should be 7 ft. deep from surface of water, one side 
adapted for towing path and vessels going alongside at all 
sharp curves in the canal. The wall at outer radius 
should be nearly perpendicular to a depth of 4 ft. 6 in. to 
prevent damage to the vessels’ sterns, rudders, and pro- 
pellers. An experiment was made by me with a steamer 
60 ft. long, 7 ft. beam, 3 ft. 7in. draught, having in tow two 
ordinary canal boats, each 71 ft. long and 7 ft. beam, the 
two boats carrying tegether 60 tons. With these boats in 
tow an average speed of 3.04 miles per hour was made 
on the Grand Junction Canal, not including the time lost 
at locks or any stoppages. These vessels were then taken 
on to the Thames, when a speed of 5.46 knots was 
attained, taking the mean with and against tide. In each 
case the steam pressure was kept at 65lb. per square 
inch, as nearly as it was possible, with a thoroughly 
efficient boiler, and indications of the engine were fre- 
quently taken. 

Another experiment was made with the same steamer 
and cargo boats on a section of water presenting an area 
equal to 400 square feet, the water being about 7 ft. deep 
in the middle, which is about the same as the section of 
canal proposed. All conditions under which the steamer 
worked were as nearly as possible the same as in the 
former tests, and the average speed of 4.87 was attained. 
At this speed there was no injurious wear. These simple 
experiments show clearly the advantage to be obtained 
by enlarging our canals. Even at the present time 
steamers on the Grand Juncticn Canal are able to com- 
pete favourably with the railway, although this canal is 
quite insufficient in capacity to pass boats at a fair 
speed. With the enormous wear and tear to which these 
steamers are subjected, fouling the bottom with their pro- 
pellers, and stirring up the mud to be pumped into the 
boilers, they only last about one-third the time they 
should, considering the slow speed at which they run— 
yet, with all these drawbacks, they keep working. From 
these facts surely we should be able to draw some useful 
inferences, and at once give more attention to the de- 
velopment of our canals. 

Your obedient servant, 


Stony Stratford. Epwarp Hayes, A.M.I.C.E. 








TRAIN LIGHTING BY ELECTRICITY. 
To THE EpiTor oF ENGINEERING. 


Srr,—I have read with much interest the notice on 
Electric Lighting of Trains, and the subsequent corre- 
spondence, and it seems to me that the issue is not accumu- 
lators v. the spherical engine, and special dynamo of Mr. 
Crompton, because if experience decides that accumu- 
lators are desirable, it may still be found preferable to 
charge them by the Great Eastern system. The issue 
seems to be, driving a dynamo by the spherical engine, v. 
driving by the van axle, and experience alone can finally 
decide. TRAVELLER. 

To THE -EpiTor or ENGINEERING. 

Sir,—I notice in ‘your last issue a letter from Mr. 
Massey, wherein he remarks that I was in favour of 
accumulators for train lighting. May I point out that at 
thattime I knew of no engine sufficiently efficient and 
compact to mount on a locomotive to drive a dynamo. 
That problem was solved only when I became aware of 
Messrs. Heenan and Froude’s spherical engine, which, 
with its sixty-light dynamo, is contained in a box 3 ft. by 
13 in., and weighs only 5 cwt., a very different thing to 
the apparatus used by Mr. Massey on the Metropolitan, 
which I venture to presume might look awkward mounted 
on a locomotive. 

ROBERT WOODLEY. 
To THE Epitor or ENGINEERING. 

S1r,—The arrangement of flexible platform cables de- 
scribed by Mr. Kapp in to-day’s ENGINEERING is one which 
has often been suggested to me by persons who imagine 
that carriage lights must be kept burning even when a 
locomotive is disconnected from its train at a well-lighted 
station ; but as this is really unnecessary, and as it would 
only complicate matters at junctions where trains are 
split up into several portions, the further consideration of 
this seme may safely be deferred until the time when all 
our railway stations are permanently lighted by elec- 
tricity, or until the ‘‘ travelling public at large” finds that 
it cannot get on without ‘ flexibles.” 

May I remind Mr. Crompton that spherical engines 
were to be had a year ago, and that dynamos almost as 
small as those now made by him might then be obtained 
from Messrs. Siemens. 

A locomotive engine is not a very little thing, and I fail 





to see the advantage of using ‘‘ a compact piece of mecha- 
nism,” which is dearer in the first instance, and which 
costs more to maintain it, than the ‘‘ rather bulky machi- 
nery ;” but Mr. Crompton writes as if it were more im- 
portant to save space than to save fuel, and I fear that 
when our railway friends find out the false economy of 
this the electric lighting of railway carriages will be 
‘*scotched” once more. 

Everything turns upon the question of expense, and I 
should not be surprised to find that the Great Eastern 
Railway Company is paying a high price for its light. 

Faithfully yours, 
W. H. Massey. 

Twyford, Berks, December 26, 1884. 

To THE Epitor OF ENGINEERING. 

Str,—Mr. Massey’s object in the experiments which he 
tried with one of my engines and a Siemens dynamo was 
rather to get an accurate idea of the cost of running the 
lights than to see how small a space the machinery could 
be compressed into. 

Thus he used the first machine that came to hand, and 
this happened to be a 100-lighter, and he used one of my 
boat engines which was made for a speed of only 500 revo- 
lutions. It will be seen from this that the machinery 
was not chosen for its small size. Still, the floor-space 
occupied by my engine was not more, I think, than that 
occupied by the Tower engine, and its height, although 
more than 12in., would not be too great for the tunnels. 

Apparently the cost of train lighting is the only point 
which can possibly interfere with its general adoption, 
and it seems to me a pity that Mr. Crompton did not try 
experiments on the Great Eastern line in a similar way to 
Mr. Massey and so obtain accurate figures for comparison, 
for few engineers will be found ready to take as a basis, 
for the comparative cost of two systems, the increased 
coal consumption in a large locomotive boiler, when a five 
horse-power engine is at work driving the lights. How- 
ever, we may, pote look for such figures ere long. 

Yours very truly, 
P. W. WILLANS. 

Ferry Works, Thames Ditton, Surrey, Dec. 31, 1884. 








RAIL JOINT CHAIRS. 
To THE Epitor or ENGINEERING. 

S1r,—Looking over the “Illustrated Patent Record” 
in your issue of the 26th inst., I notice No. 2075, to which 
the names of Messrs. P. B. and J. Wilson, Accrington, 
Lancashire, is attached, illustrates and describes an ordi- 
nary rail joint chair such as has been in use on the per- 
manent way of the Cheshire Lines Committee for the last 
three years, numbers of which may be seen in the road 
between Godley, Manchester, Chester, and Liverpool at 
the present time. 

I believe similar chairs are used by the Great Northern 
Railway Company, whilst the Manchester, Sheffield, and 
Lincolnshire Railway Company have tried and discarded 
them for some reason or ae more than two years ago. 
I fail to see any material difference whatever in the 
illustration or in the description of the Messrs. Wilson 
joint chair from the one so long used by the Cheshire 
Lines Committee. 

Yours truly, 


December 29, 1884. OBSERVER. 


SECONDARY BATTERIES. 
To THE EpiTor oF ENGINEERING. 

S1r,—Your correspondent ‘ Electrolyte” in his letter 
in your last issue on the above subject, has fallen into an 
error—I can fully believe an unintentional one—which 
however governs the chief of his premises. He states 
that M. Planté’s paper to the Academy of Sciences was 
read and published before I had taken out any of my 
secondary battery patents. 

The date of my first patent (the one referred to through- 
out this correspondence) is 10th September, 1881. M. 
Planté’s patent was taken out nearly a year later, viz., 
11th July, 1882, and his paper to the Academy of Sciences 
was read August 28th of same year. 

Other points of ‘‘Electrolyte’s” letter are equally (I 
have no doubt as unintentionally) at variance with facts, 
but before being at the pains of discussing them for his 
edification or that of others who may be interested with 
him, I would ask him as a matter of courtesy to favour 
me with hig name. 

Your obedient servant, 
Joun S, SELLON. 

The Hall, Sydenham, December 29, 1884. 


_———— 


To THE EpiT6r or ENGINEERING. 

Str.—In the correspondence now going on in your 
journal between two rival secondary battery manufac- 
turers, there seems to be an endeavour to prove that their 
particular form of cell is the better, both as regards weight 
and efficiency. Now I have found that a great variety 
of accumulators are required, and that no one form in the 
market is suitable for all requirements. For example, 
when they are used simply as a safeguard against a tempo- 
rary breakdown in an installation through the breakin 
of a belt or the heating of a bearing, all that is pram | 
is a battery that has a very high discharge for a short 
period. Now the ‘‘ Elwell-Parker,” or properly ‘‘ Planté” 
type, will do this and the ‘* Sellon” will not, unless the cost 
of the latter is three times that of the former, 

Again, when an installation has to be worked by 
accumulators alone during a run of five or six hours, 
through the engine only being available during the day 
time, the form most, and I may add only, suitable, is the 
‘*Sellon.” This battery also is the only one at present 
available for tramcars or boats by reason of its great 
storage capacity per pound of lead; it being at least 
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double that of any other er form. But the life of 
these cells being very short unfits them for lighting 
purposes. 


Then, again, when batteries are required for use as 
regulators only, and not for storing—for instance, when 
gas engines are used or steam engines with varying loads, 
the “‘ Planté” form is the better of the two, as there is 
less fear of its getting out of order, though both forms are 
here applicable. For this purpose also I have found that 
cast lead plates, preferably with transverse ribs (to give 
them stability and at the same time to keep them as thin 
as possible), give extremely good results, and this at a 
very moderate cost indeed, far below that of any accumu- 
lator at the present time available, besides having at the 
same time all the qualities of the best and most expensive. 
Of course its storage capacity for some time is practically 
nil, but this is not necessary, it only being used for 
steadying the lights, and for this surface and not capacity 
is required, 

From this I hope that I have made it sufficiently clear 
that there is no one form of accumulator that can be used 
for all the purposes for which they are required, and to 
put briefly the advantages of the two types, the ‘‘ Planté” 
form will discharge at a much higher rate, and is less 
liable to get out of order, whilst the ‘‘Sellon” form are 
capable of receiving a much higher rate of charge, because 
it oe a greater thickness of working material, and also 
stores a greater amount of electrical energy in a given 
weight. As regards the durability or life of either of 
these forms, it is impossible to give any definite data or 
results. Manufacturers say that their batteries will last a 
number of years, but this unfortunately has not as yet 
proved to be the case. 

Mr. Sellon takes to task Messrs. Elwell and Parker 
about the cost and weight of their battery over his, but it 
should be pointed out that he has taken the cost of their 
small circular cell (25s.), which is far more expensive in 
proportion to their one horse-power cell (having a useful 
storage capacity of 300 ampere hours) sold at 60s. If Mr. 
Sellon wished to make a comparison in prices, taking the 
‘*Elwell-Parker” cireular cell for a standard, he should, 
I think, have quoted the Electric Power Supply Com- 
pany’s small cell also, say the one sold at 16s., having a 
capacity of 35 ampere hours, thus bringing up the cost to 
7/. instead of 3/. Lastly, as regards the weight of batteries, 
I think that for lighting purposes all electrical engineers 
will agree with me when I say that weight is not im- 
portant, bunt du-ability and reliability are. 

¥, GrerE Howarp. 
Cleveland-street, W. 
To THE EpiTor o¥ ENGINEERING, 

S1r,—As far as we are able to gather from Mr. Recken- 
zaun’s letter of the 16th,inst., he appears to have obtained 
some of the earliest results of our labours (and the cells .to 
which Mr. Sellon refers are apparently the same), we 
having made no cells of the kind he describes for some 
twelve months past. He then appears to have set them 
up afterthe plates had remained dry and exposed to the 
air long enough to temporarily impair their capacity. 
Perhaps Mr. Reckenzaun will give us particulars as to this. 

He then seems to have charged them without giving 
them the usual reversal needed to bring them again to 
their normal active condition. 

We infer this because the curious result Mr. Recken- 
zaun gives would be obtained under such treatment. But 
he did not order the cells of us nor did he advise us that 
he was carrying out tests for his own information, or we 
should have as soon recommended an ordinary gasholder, 
with its brick tank and complement of water, for port- 
able purposes, as advised the use of the strong and heav 
type of cell intended solely for fixed installations, wit 
plates designed to last many years. 

However, we may here mention that these old cells still 
give back 80 ampere-hours at an even electromotive force 
of about two volts after a charge of 88 ampére-hours, 
showing an efficiency of at least 75 per cent. But the effi- 
ciency of the Planté cell is so well known that we need say 
no more upon that point, and, as far as regards capacity 
as compared with weight of plates, these plates have been 
made to give out considerably more than five ampére-hours 
per pound of lead, and we shall be most happy to supply 
a battery to Mr. Reckenzaun if he will order one. 

We make no comment upon the Faure-Sellon accumu- 
lator, as we have had no personal experience whatever of 
it, and we agree entirely with Mr. Sellon that these 
matters ‘‘ must eventually right themselves,” but we fear 
that, did we leave his letters entirely unanswered, intend- 
ing purchasers of the Planté cells might be deterred in so 
doing by Mr. Sellon’s extraordinary statements. 

Lead plates may be roughened by various mechanical and 
handel name, but no process (except the original one set 
forth by Planté¢in his ‘‘ Recherchessur l’Electricité,” which, 
by itself, is too tedious and _ costly when applied to any- 
thing but the thinnest and least durable of lead plates to 
be of any commercial value) has an ulterior effect upon 
them at all similar to that produced by nitric acid, either 
alone or in combination with sulphuric acid, or by the 
vapour of the acid, and the marvellous capacity of the 
plates for taking the electric charge seems to be mainly 
owing to this ulterior action of the nitric acid. It is 
signiticant that the only process among the many tried by 
Plante for hastening the formation of his battery, which he 
considered so valuable that he at once patented it, both 
in France and in this country, was the use of nitric acid. 
And the only process patented by Parker and Elwell— 
after trying xl kinds of means for obtaining great extent 
of surface, &c.—was the use of combined nitric and 
sulphuric acids. 

If Mr. Sellon has advanced the cause of electricity ‘‘ for 
the love of the thing,” so have M. Planté and Mr. Parker 
—both having devoted quite as much of their lives to the 
subject—and their “‘ care, integrity, and reliability” can- 
not be called into question any more than that of 


Mr. F. V. Anderson or Mr. Reckenzaun, so, when Planté 
gives the loss between quantity of current put into his 
cells and that given back as 9 per cent. (nine per cent.) 
only, we may take it for granted that it is so. But, at 
the same time, we shall be quite willing to submit a 
battery for a prolonged and thorough testing by inde- 
vxendent authorities, as suggested by Mr. Sellon, if the 
‘lectrical Power Storage Company will do likewise. 

With regard to rate of charge and discharge, which we 
regret is untouched upon by Mr. Sellon, if we take the 
figures given by Mr. Reckenzaun for the Faure-Sellon 
cells, the Planté cells will;take in and give out safely a 
a current, in a given period, than the Faure- 
Sellon. 

We notice that the figures given by Mr. Anderson show 


; ) 

an efficiency of 1.94 x 900 _ ¢3 per cent. only, for the 
2.3 x 400 

Faure-Sellon cells (and we presume these cells were sup- 

plied him for testing), whereas the average efficiency of the 

Planté cells is at least 70 per cent., and may be much 

higher under special circumstances. 

As regards cost, we should like to know how long the 
Faure-Sellon plates last when charged and discharged to 
their full extent, every day. However, taking the Faure- 
Sellon cell at 60s. as giving a maximum of 300 ampere- 
hours useful current, and the old form of Planté-Parker- 
Elwell cell at 25s. as giving a maximum of 120 ampere- 
hours, there does not appear to us to be much difference 
either in first cost or weight of plates per ampere-hour 
capacity. : 

Tn conclusion, we may say that if we chose to obtain 
some Faure-Sellon cells, kept the plates dry for a few 
months, and then charged them up, or put them into any 
expert’s hands for that purpose, we think a still more 
curious result might be shown than that obtained from 
the Planté-Parker-Elwell cells as tested by Mr. Anderson 
and Mr, Reckenzaun. 





Yours faithfully, 
For ELwe.i-Parker, Limited, 
P. Beprorp ELWELL. 
Wolverhampton, December 23, 1884. 








PNEUMATIC STREPHOMETERS. 
To THE EpiToR OF ENGINEERING. 

Srr,—Without wishing to detract in any way from the 
merit of Mr. Schow’s invention of the ‘‘ Pneumatic 
Strephometer,” I only desire to call attention to the fact 
that I patented an instrument practically identical in 1874 
or 1875, a model of which I have still by me. It was 
called ‘‘ Pneumatic speed indicator.” Its general form 
consists of an aneroid barometer with a fan or pump 
attached, which drives air into the vacuum chamber at 
rates proportional to the speed, and the needle points to 
revolutions per minute on the scale. It is very successful 
in practice. Yours truly, 

Davip SALOMANS, 
Broomhill, Tunbridge Wells, December 27, 1884. 








PACKING MACHINES. 
To THE EpiToR OF ENGINEERING. 

Srr,—Can any of your readers inform us who are the 
makers of machines for packing in small packages, such 
products as starch, ultramarine blue, chicory, and the like? 

Also, who are the makers of machines for making up 
balls or squares of ultramarine blue ? 

Yours faithfully, 
ALEX. CHAPLIN AND Co, 

Cranstonhill Engine Works, Glasgow, Dec. 30, 1884. 








SEWAGE DISPOSAL. 
To THE Epitor OF ENGINEERING. 

Srr,—On December 26 you published a letter relating 
to ‘Sewage Disposal,” signed ‘‘ John Howard Kidd.” 
Now, Sir, I have been nibbling at the bait he threw out, 
and should like a little more in the shape of further in- 
formation. He says, ‘‘ The solid deposit can be extracted 
from the liquid by subsidence on the quiescent principle, 
and be reduced to a perfectly dry powder at a less cost 





than 7s. 6d. per ton.” I think the cost is very small for 
; the quantity of liquid to be operated on before you get a 
;ton of dry powder. The question naturally arises, How 
is it to be done for the money? and in the event of the 
powder being for sale, are there any special means 
employed to retain the ammonia during the drying pro- 
cess. He also says, ‘‘ In cases where it is not easily dis- 
posed of, it can be treated in the same manner as coal, 
viz., by distillation, the residue in the retorts being one- 
half only of the original bulk, could be tipped on any 
available waste land as harmlessly as so much dry sand.” 
The gas generated could be used as fuel, and the 
ammoniacal liquor (65 gals. per ton, containing 5 per 
cent. of ammonia) would, by its sale, contribute greatly 
to the cost of such a mode of treatment, which is sanitary 
and scientific. Of what would this gas consist, obtained 
from the dry sewage? and does the 65 gallons per ton mean 
yer ton of dry powder put into the retort? If this distil- 
5 2H of the powder (or dry sewage) were introduced, 
would the sale of the ammoniacal liquor, and the use of 
the gas as fuel, more than pay for the distillation, &c.; or 
in other words, would it pay cost of distilling, &c., and 
any part of the 7s. 6d. for the ton of dry powder? If it 
should cover any considerable part of the three half-crowns 
why does he say in the earlier part of his letter that the 
powder could be ‘“‘either sold at a small figure or given 
away ?” Why given away, if by distillation the sale of the 
products of distillation will ‘‘ contribute greatly to the 
cost of such a mode of treatment?” By answering the 


above, ‘‘John Howard Kidd” will greatly interest and 
oblige your humble servant, and no doubt many other 








Certain reasons forbid 


readers of your valuable paper. 








my name; but if ‘J. H. K.” wishes, he can have it from 
you, if you will kindly oblige. 

I shall look forward to a reply with great pleasure, as it 
is a very important subject indeed how to eoees of the 
sewage economically, without causing a nuisance in the 
immediate neighbourhood of towns, or lower down the 
rivers. Hoping you will oblige, 

A Novice. 
0 THE EpiTor or ENGINEERING. 

Sir,—There is an error in my letter, published in your 
issue of the 26th inst., which I wish to correct. With 
respect to the sludge it reads thus: ‘‘(of considerable 
value when dry and adulterated with so-called aids to 
precipitation) ;” it should have been “‘ and not adulterated 
with,” &c. 

Since writing the letter, I have read your article upon 
** Metropolitan Sewage Disposal,” in which lime precipi- 
tation is mentioned, and a danger, to be expected as a con- 
sequence thereof, pointed out; that is, the evil which will 
arise from allowing an effluent ‘‘ alkalised by lime” to mix 
with salt water. It is well known that the solid matter 
suspended in sewage will deposit without aid from precipi- 
tating agents, if the sewage is allowed to come to, and re- 
main in, a state of rest for a sufficient time. This means 
of course that enough tank room must be provided, and I 
think four tanks, each capable of holding four hours’ flow, 
would be found sufficient. The tanks to be used in rota- 
tion. The danger arising from an alkalised effluent would 
thus be avoided, and but half the amount of sludge pro- 
duced, as would be made by the lime process ; the figures 
you give show the lime to be equal in quantity to the 
sludge. An additional benefit would be gained by thus 
keeping at its minimum the quantity of sludge, in the 
saving in working expenses and cost of machinery. The 
value of the sludge would not be destroyed. You go on 
to say that the sludge might be dried in filter presses and 
then spread on the marshes, but that this dried sludge 
would still contain 50 per cent. of water, i.e., sewage. Is 
this fit stuff to use for raising the level of land? Bya 
further process the sludge may be perfectly dried, but 
even then it would not be safe to use it in such a manner. 
Why not make it quite safe by distillation, as mentioned 
in my previous letter? the valuable products being saved 
instead of wasted, would pay the cost of the process. 

The effluent might be allowed to fall in thin films over 
a succession of weirs to oxidise, and then, if at all, chemi- 
cals may be employed to purify it. 

am, Sir, yours truly, 
Joun Howarp Kipp. 

Westminster Buildings, Wrexham, December 29, 1884. 








CORLISS VALVES. 
To THE Epiror oF ENGINEERING. 

Sir,—I observed in your last issue the criticisms by Mr. 
Inglis in reference to Mr. Musgrave’s arrangement of tra- 
versing Corliss valves. I think the former gentleman is 
above a trifle ungenerous when he twits his fellow-towns- 
man, because ‘‘ he has only had a few months’ acquaint- 
ance with valve traversing gear, and cannot write or speak 
about it with authority,” to which Mr. Musgrave had 
better return him the compliment. 

Perhaps Mr. Inglis will allow me to say that my 
experience with such valves has extended over a few 
years, and I can vouch for their beautiful planishing 
action and consequent steam-tightness which obtains with 
all valves having a compound movement, as in the case 
of Petrie’s piston valves, the Rider, and a many others. 

I have nothing to say concerning the merits or demerits 
of sliding Corliss valves between inclined guides, but it 
may be interesting to both your correspondents that the 
first arrangement [ met with occurred at the Centennial 
Exhibition. The valve spindles were merely threaded on 
the off side of the wrist plate, and worked in a nut box; 
the four motion levers actuating the spindles through 
fixed steel feathers, and kept in position transversely be- 
tween jaws cast on the stuffing gland covers. Different 
and superior means exist however for producing similar 
results, but I refrain from entering into details on this 
occasion. 

In spite of the denunciations by Mr. Inglis, he obviously 
appears a little ‘‘shaky” regarding the probability of an 
ultimate innovation of such mechanism, especially when 
he says that ‘‘if the demand shouw/d arise for this kind of 
gear, there are other and better arrangements to select 
from than Mr. Musgrave’s,” and no doubt he will quietly 
see his way to seize the opportunity of making a selection 
at an early date. 

I do not think much benefit can accrue from the fact of 
bushing the valve boxes, and concur with Mr. Inglis on 
this point, but he must surely admit that the “right 
way” of making these valves is purely an American im- 
portation, and it would therefore be wise on his part to 
avoid volunteering hazy suggestions appertaining to 
superlativeness of manufacture. 

Going back to the period when licenses for escapement 
ear were in vogue, and Mr. Musgrave received one 
rom Hick, Hargreaves, and Co., after seeing the 

stamper valve engine at Dundee, it was unfortunate 
during his visit so far north that he omitted calling at a 
foundry in Kirkcaldy, where there were makers then, 
and are now, of “ trip gear” quite as efficient and durable 
as the one he embraced. 
Yours truly, 
W. WALKER. 
Smethwick, near Birmingham, December 24, 1884. 


VIRGINIAN Locomotive Buttptne.—The Roanoke Ma- 
chine Works have eight consolidated locomotives in 
course of construction, and have orders on hand for 
fifteen more. A new car-wheel foundry is in successful 
operation at the same works, 
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NOTES FROM PARIS. 
By H. Vivarez. 
TROUVE’s INCANDESCENCE Lamp. 

WE have on several previous occasions noticed inven- 
tions by the well-known M. G. Trouvé, the eminent 
French electrical engineer, to whom the bichromate 
of potash battery is due, and whose electric motor 
worked by batteries of this class, was, it will be 
remembered, experimentally applied to boat pro- 
pulsion on the Seine some years ago. We propose 
now to describe a new and successful form of incan- 
descence safety lamp also devised by M. Trouvé, and 
which is now being largely introduced into France. 
This invention has been warmly received by the 
Academy of Sciences, to which it was submitted a short 
time ago, and that it has attracted considerable 
attention, is not surprising when it is remembered 
how frequently disastrous explosions occur as the 
result of bringing naked lights into contact 
with explosive mixtures. The apparatus schemed by 
M. Trouvé consists of a portable lamp, which, like 
those ordinarily used for burning oil, comprises a 
reservoir beneath containing a battery. The novelty 
of the arrangement consists in the automatic action by 
which the carbon and zinc poles fixed to the cover, can 
be plunged in the liquid. 

The lamp itself is a small incandescence Edison, 
protected by a covering of thick glass, and by a metal 
cage. The parts forming the apparatus can be taken 
apart with great ease, and the metal mountings of the 
reservoir can be removed, so as to allow the ebonite 
jar to be readily cleaned. In the pattern represented 
by Fig. 1, the handle by which the lamp is held is 
fastened to the ebonite. When put down on its 
base, the spindle to which this is attached, and which 
passes up through the centre of the box in a tube, lifts 
the cover carrying the electrodes. The latter are thus 
raised out of the liquid, and no current is generated, 
but as soon as the lamp is lifted by the handle, the foot 
descends and with it the electrodes, which falling into 
the bichromate, produce the current, and the action 
of the lamp is restored. The spindle attached to the 
foot is screwed at the top, on which is placed a nut H, 
and the position of this can be adjusted so as to regulate 
the depth to which the electrodes are immersed. In 
order to carry the lamp without creating a current, a 
second small handle may be added, placed on the spindle 
above the nut. The lamp is then held by both handles, 
the second one keeping up the cover, and maintaining the 
electrodes clear of the liquid. This detail is not shown 
on the drawing. Fig. 2 shows a very simple arrange- 
ment, provided with a frame that renders it unrevers- 
ible. It is intended especially for railway use or for 
domestic purposes. This lamp will burn for three 
hours with an intensity of four or five candles. Other 
forms intended especially for the use of miners, &c., 
are the reverse of the type first described, that is, they 
burn when placed on the ground, but are thrown out 
of action on being carried, the electrodes being raised 
clear of the liquid under the former conditions. We 
believe that arrangements are being made to manufac- 
ture these lamps on a large scale for mining and other 
uses. 

Sruictous Bronze ConDUcTORsS. 

From time to time, articles have been published in 
ENGINEERING upon the various properties of silicious 
bronze. Since the subject was last mentioned in these 
columns, the application of wires made from this 
alloy ‘has been greatly extended, while on the other 
hand, the method of manufacture has been consider- 
ably improved. The two types of wires employed until 
recently possess the following characteristics : 


Conductivity 97 per cent. 
1, Telegraph wires. { Resistance to rupture, 45 kilos. per 
sq. mill. (28.57 tons per sq. in). 
Conductivity 32 per cent. 
2. Telephone wires. { Resistance to rupture, 75 kilos. per 
sq. mill. (47.62 tons per sq. in. 

Quite recently, at the request of the Eastern of France 
Railway Company, M. Lazare Weitler has developed 
a new type of telegraph wire, possessing less conduc- 
tivity than the former, but having considerably higher 
tensile strength, whichallows the wire to bemore tightly 
strained, while the posts may be placed at greater dis- 
tances apart. This new wire has a conductivity of 80 per 
cent., anda tensile strength varying from 55 kilos. to 
58 kilos. per sq. mill. (34.99 to 36.82 tons per square 
inch), At the same time M. Weiller has considerably 
modified the characteristics of his silicious bronze 
telephone wire, raising the conductivity to 42 per cent., 
and the tensile strength to 82 kilos. (52.06 tons per 
square inch). He now also manufactures a special 
type for wide spans with a conductivity of 21 per cent., 
and a tensile strength of 110 kilos. to 115 kilos. (69.84 
to 85.70 tons per square inch), The annexed diagram 
shows graphically the different properties of these wires, 
By connecting the points referring to each wire with a 
continuous curve it will be seen how the relations of 
conductivity to rupture would vary. The dotted lines 
refer to the old, and the full line to the new wires. 
The extended use of silicious bronze for telegraph and 
telephone systems affords further experience as to its 





TROUVE’S PORTABLE ELECTRIC LAMP. 


behaviour in practice, especially as to the manner in | seventy-eight parallel wires. 
The | vantages explain clearly the reason of the rapid exten- 


which it resists the effects of wind and snow. 


Fig. 2. 


These important ad- 


Consolidated Telephone Company has several réseauz | sion in the use of silicious bronze as conductors for 
in Prague, Trieste, Lemberg, Gratz, Cracovie, Czer- | telegraph and telephone systems. 


nowitz, Pilsen, Reichenburg, and Bielitz, in all | 
of which silicious bronze is wholly used. That | 
at Trieste has especially been subjected to the | 
test of wind, during the frequent and violent storms | 
known as ‘‘ Bora,” and which habitually levies tribute | 
in the ~— of uprooted posts and broken wires. | 
Thanks to the small diameter of the silicious bronze | 
conductors no damage has been sustained by them on 
account of storms. 


it. Its power of resisting snow has been equally well 
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established. Thus on the Chodau-Neudek Railway, 
belonging to the Oesterrische Local Eisenbahn Gesell- 
schaft, the engineer at the head of the telegraph 
department personally examined the wires during a 
violent storm of damp snow, followed by a sharp frost, 
between Newishlau and Neudek, at a point where the 
line crosses hilly ground at a height of about 2000 ft. 
above the sea. The wires were well covered with 
snow and sagged considerably more than usual. In 
several instances, by shaking the wires, the snow was 
detached, and the conductors immediately assumed 
their normal deflection. Most of the conductors were, 
however, left untouched, and carefully watched until 
the snow melted from them. The day following that 
when the snow had fallen continuously during eighteen 
or twenty hours, there was a change of temperature, 
which cleared the snow from the wires; the latter im- 
mediately resumed their normal tension and deflection. 
Resistance to the effects of cold has been carefully ob- 
served on silicious bronze conductors in Hungary, Scot- 
land, Sweden, Norway, &c. The Austrian company of 
local railways above mentioned has a telegraph réscau, 
in which the distances between the posts vary from 
328 ft. to 720 ft. across flat country ; in hilly countries 
these distances range from 260 ft. to 500 ft. During 
the last four years the Italian General Telephone Com- 
pany has employed silicious bronze wires, with spans as 
large as 1000 ft., without any accident having occurred. 
In Vienna telephone posts are frequently placed 





A similar experience has been made | 
at Reims, after a very violent tempest, and where in | 
one case a line, having a span of more than 1000 ft., was | 
exposed to the action of a wind blowing directly across | 
| taken action to secure more favourable terms on an- 





at the same distance apart, and carry as many as 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 19, 1884. 
Tue latest telegraphic and mail advices from the 
interior shows a further reduction in wages of skilled 
and unskilled labourers in all kinds of industrial 


| establishments, lessened production, indifferentinquiry, 


and no favourable prospects for an improving demand 
before January 15. The pacts y depression is 
taking a wider range than was looked for in early 
autumn. The Eastern Pig Iron Association has 


thracite coal. The Anthracite Coal Combination met 
to:day and determined upon the allotment system on 
a basis of 30 million tons for 1885. This year’s pro- 
duction will be a little in excess. The year closes to- 
day. The textile industries throughout New England 
are still greatly depressed. The iron trade is unim- 
proved, No large orders are coming in. Railway 
construction has been discontinued for the winter, 
except in a few of the Southern States. Rails are 
offered for April delivery at mills at 27 dols. Old 
rails are wanted at 16 dols. to 16.50 dols., tide water, 
Bessemer pig at 18 dols, spiegel at 25.50 dols. per 
20 per cent. The drop in pig iron has not improved 
demand permanently. Lower prices it is believed will 
grow out of the negotiations progressing between iron 
makers and coal miners. Railroad earnings show a 
10 per cent. loss on 42,000 miles of road for November, 
and 24 per cent. for eleven months as against eleven 
months last year. The Edgar Thompson Rail Mill 
closes down, reducing production 3000 tons per week. 
Money continues abnormally abundant in all large 
centres, and enterprise is checked, because of dimi- 
nished earnings, and declining traffic. More wage- 
makers are idle to day than for nine years. Lake and 
canal navigation have closed. These unfavourable con- 
ditions may as rapidly disappear as they came. 
American industrial transformations are as frequent 
and unexpected as French political movements. The 
owners of mills and factories are generally free from 
debt, while ten years ago much industrial capital 
was paying 6 to 10 per cent. interest, and hence 
competition became destructive and effected a sweeping 
change of ownership. This result is less probable 
day. Manufacturers are waiting impatiently for 
coming of long-delayed orders. 





THE FRANKLAND AccUMULATOR.—Messrs. A. R. Sen- 
nett and Co., of 62, Hatton-garden, London, are the 
manufacturers of the Frankland electrical accumulator, 
and make a speciality of its use in their incandescence 
installations. They lms modified it for use as a miners’ 
lamp, and havecombined it with a magnetic switch. This 
switch must be operated by a powerful electro-magnet to 
alter the connections for charging, and, therefore, is proof 
against all attempts on the part of the miners themselves, 
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POWELL’S MUD RECEIVER AND HYDRAULIC LIFT. 


We illustrate above a new form of movable and 
self-emptying street mud-bin which has recently 
been introduced by Mr. Williain Booth Powell, of 
Tintern-street, Brixton, and Whitehall-place. The ar- 
rangement is very simple, and consists of an iron or 
steel receptacle which is attached directly toa hydraulic 
ram, as shown. The ram is worked by the pressure in 
the water company's main and lifts the receiver suftfi- 
ciently high to command the scavenger’s cart. 
is then opened at the side and the contents fall by 
gravity into the cart, sliding along the sloping bottom 


of the cage ; or if required the latter can be tilted on | 


trunnions. The waste water from the hydraulic cylin- 
der is used for flushing the pit in which the receiver is 
placed. The way in which the ram is guided in the 
case is very simple. A V-shaped guide is cast on to 
the interior of the case, and this tits a corresponding 
notch in the ram, the latter being swelled at the end 
nearly as large as the case, and so proves at the same 
time a stop by coming in contact with the top box. 
Our present method of removing street refuse or 
domestic garbage is offensive and uncleanly, so that 
any practical improvement by which the operation 
could be performed should receive every attention. 








RAIL MILL ENGINES AT DOWLAIS. 
WE publish this week a two-page engraving con- 
taining perspective views of a very io pair of revers- 
ing rail mill engines at the works of the Dowlais Iron 
and Coal Company, these engines having been con- 
structed by Messrs. Kitson and Co., of Leeds. 


these engines and shall then describe them fully, 


meanwhile we may state that they have 60-in. cylin- | 


ders with 5-ft. stroke. Our engravings which we 


publish this week are prepared from photographs, and | 


the man shown in one of the views by the side of the 
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shall in an early issue publish further engravings of 
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| SPEED TRIALS. 

On Mansel’sand Froude’s Methods of Analysing the 

} Results of Progressive Speed Trials. 

| At the last meeting of the Institution of Engineers and 
| Shipbuilders in Scotland, held on Tuesday, the 23rd of 
| December, an interesting and important paper was read 


| by Mr. William Denny on the above-named subject. It 
| was called forth in reply to a ‘‘ Letter of Reclamation” 
ublished some months ago by Mr. Robert Mansel, and 
in which that gentlemen found fault very severely with Mr. 
Denny for some remarks which he had made at the meetin 
of the Institution of Naval Architects in 1876, and whic 
Mr. Mansel had not been aware of till the spring of 1884. 
There was an unusually large attendance of members to 
hear Mr. Denny’s paper, owing to the great scientific and 
practical interest attaching to the discussion of the sub- 
ject. The paper, which was extensively illustrated by 
diagrams and tables, dealt in the earlier portion more 
with the personal and historical phases of the question at 
issue; and subsequently the author passed to a most 
interesting and useful criticism of Mr. Mansel’s peculiar 
method of dealing with the results of the progressive 
| speed trials of steamers run on the measured mile, and 
| compared them with the methods of dealing with the 
| same data by the late Mr. W. Froude and his son Mr. 
R. E. Froude. In doing this, the author showed that 
| Mr. Mansel had departed from principles of importance 
| which he had adopted, and had taken up aline of investi- 
| 
| 


gation by means of which he a that curves of 
speed and power became straight lines. The so-called 
straight lines were shown to be not at all so universal as 
Mr. Mansel seems to think, but rather haphazard coin- 
cidences. Thirty of the vessels built by Mr. Denny’s own 
firm, and experimented upon by them at Skelmorlie, 
gave such measured mile data as were possessed by the 
firm, and they were all called up ss_ witnesses; all 
| but a select few gave evidence against the straight-line 
conclusions of Mr. Mansel. Admiralty data, the data ob- 
tained from the trials of torpedo boats, together with the 
data of model experiments, were brought into evidence in 
confirmation of that already mentioned. Of course, much 
| interest attached to the experimental tank brought into 


engines, will enable the size of the latter to be better | use at the Leven Shipyard, and ample reference was made 


appreciated. 





' to it in the paper. It is used for the purpose of predicting 








the performances of ships from those of models of some 
12 ft. in length ; and the author said that by means of the 
experiments, and by means of Mr. Froude’s law of com- 
parison, it is now possible to predict the amount of the 
resistance of any given steamer at any speed, with a very 
fair degree of accuracy, excepting in cases where the form 
is such as to produce considerable eddy resistance. Mr. 
Froude had summed up the resistance due to the motion 
of a vessel in the water as being composed of three ele- 
ments : skin friction, the resistance due to the formation 
of waves, and the resistance due to the formation of eddies. 
In an ordinary well-formed steamer the resistance due to 
the formation of eddies is so small that it scarcely affects 
the total results. Assuming this to be the case, then, the 
resistance of the model being found, the resistance of the 
full-sized vessel is approximately known. This, expressed 
in pounds, is converted into effective horse-power by mul- 
tiplying it by the speed of the vessel in feet per minute, 
and dividing by 33,000. To convert the effective horse- 
power into indicated horse-power, it is necessary to use 
ratios which have been obtained from past measured 
mile trials and tank experiments. Experience shows that 
these ratios vary from 45 to 60 per cent. of the gross 
indicated horse-power. This may seem to be a large 
range of variation, but the extremities are accounted 
for by very exceptional cases, of which the causes 
are pretty well known. The real range of ratios 
used for regular work is very moderate in extent, and 
is confirmed by a large amount of data. The author went 
on to say that he was convinced that experimental tanks 
would become common in the future. His own firm could 
very easily employ two tanks instead of one, and at pre- 
sent, by means of log propellers and improvements in the 
towing machinery, they were attempting to increase the 
experimental output by at least 50 per cent. He did not 
believe that a public experimental tank had much chance 
of success, for over and above the elements of jealousy 
and distrust, which would be pretty sure to enter into its 
use, there was the difficulty that unless each individual 
could command, not only the special item of information 
which he required, but practically the resultant of all the 
information obtained in the tank, the single item of in- 
formation would be of very little use to him. In that 
respect an experimental tank entirely differed from a 
chain-testing house, or such establishments for general 
testing purposes as are conducted by Mr. Kirkaldy and 
Professor Kennedy. The point of interest next in im- 
portance was the comparison of analyses made by Mr. 
Mansel in his earlier work, and those due to the late Mr. 
Froude and to his son. The author said that when 
Mr. Mansel began to analyse the progressive trial results 
which he found in his paper of March, 1875, he did so in 
ways which in many points differed from his later 
analysis. He began with the attempt to correct the 
Admiralty formula connecting area of midship section, 
indicated horse-power, and speed, by substituting a better 
measure of resistance for the midship area, and by differen- 
tiating in the power an assumed value for the amount of 
the initial friction. After the discussion closed he added 
a memorandum to it, splitting up the indicated horse-power 
into six different items, three of which were factors: 
1. The factor involving initial friction, or to the pressure 
necessary to work the engine unloaded. 2. The factor 
for slip. 3. The factor for friction due to the working 
load. Dividing the gross indicated horse-power by 
these three factors, he obtained Ep», or the effective 
power. This he split into three terms: Ey, the power 
due to the skin friction of the wetted surface of 
the steamer; Em, the power due to the movements 
communicated to the fluid in the vicinity of the 
steamer; and Er, the power recovered from the wake by 
the propeller—a quantity which was deducted from the 
sum of Ey and Em. Mr. Mansel calculated the amount 
of each of these elements by allowing for the constant 
decrement of the pressure 5 lb. per square inch on the 
high-pressure cylinder, for the friction due to the load 
one-tenth of the residual power, and for the slip a per- 
centage of the residual power corresponding to the slip 
percentage. He calculated Ey by an approximate esti- 
mate of the wetted surface, and a formula by Beaufoy ; 
and Ew» he calculated by a formula founded on Poncelet’s 
principle of. investigation. At first he allowed E, as 
equivalent to 4 Ey, but as that gave rise to some dis- 
crepancies in the results, he calculated—only by a more 
complicated formula—the value of E, as well as the values 
of E, and Ey. In Mr. Froude’s analysis of the expendi- 
ture of the indicated horse-power made in his paper 
read upon this subject befure the Institution of Naval 
Architects in 1876, he split up the indicated horse-power 
into two factors, the one being the ratio of the speed of 
the propeller to the speed of the ship, or what Mr. 
Mansel had called the slip ratio, and the other an 
item to which Mr. Froude gave the name ship’s horse- 
power. This latter element Mr. Froude divided 
up into the following terms: 1. The effective horse- 
power corresponding to the resistance of the vessel if 
towed. 2. The power spent on augmentation of the re- 
sistance due tu the action of the propeller, which causes 
a suction on the run of the vessel, and consequent decrease 
of pressure favourable to her propulsion. 3. The power 
spent on friction of the propeller. 4. The power spent on 
the initial friction of the machinery. 5. The power spent 
on the friction of the load. 6. The power required for 
pump duty. In the latest analysis the indicated horse- 
power is split up into five main terms, whichare: The 
power spent on the constant friction of the engines and 
shafting; that spent on the working friction of the 
engines; that spent on pump duty; that spent on the 
thrust-block friction; and the D.H.P., or dynamometer 
horse-power, as found by such an instrument as the late 
Mr. Froude’s turbine dynamometer, less the thrust-block 
friction. This last term is in its turn split up into three 
factors; the factor for the hull efficiency, which is again 
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divided intothe twofactors, one foraugmentation for resist- 
ance due to the action of the screw, and the other for the 
gain by the propeller from the wake. The second factor 
into which the D.H.P. is split up, is that for screw 
efficiency, which is the measure of the efficient working 
of the screw if there were neither ship nor model in con- 
nection with it, and includes the elements of true slip 
and of water friction of screw. The third factor composing 
the D.H.P. corresponds exactly to the E.H.P. of the late 
Mr. Froude, and being reduced to a resistance term, is split 
up, as with him, into surface friction, eddy-making, and 
wave-making. he wave item of the resistance is further 
split up into two terms, one of the transverse and the other 
of the diverging series, these two series being capable of 
subdivision into bow and stern groups. The lessons to be 
learned from these three analyses are, First: That pro- 
gress in power analysis means, in so far as our steps have 
yet led us, progress into unsuspected difficulty, and not 
advance into facile solutions. The work which lies before 
the experimenter and investigator in power analysis is not 
easy, and its importance and difficulty should not be 
underrated. Second: That from the study of the state- 
ments of analysis given in the paper, it is seen that the 
main element in them is the resistance of the vessel. This 
is the kernel of the analysis in each case, and must be 
known before any progress can be made in it. Hence the 
absolute necessity of model experiments in any attempt 
to elucidate this difficult question. 

The discussion upon the paper was commenced by Mr. 
Mansel, whose remarks included the reading of a large 
portion of his ‘‘ Letter of Reclamation ;” but as he had 
not concluded his remarks at the close of the meeting, it 
was understood that he should reply in writing in full at 
the next meeting, when the discussion will be opened and 
continued by »ther members. 








THE INSTITUTION OF CIVIL ENGINEERS. 


In conformity with the by-laws, the annual general 
meeting was held on the 23rd of December, ‘‘ being the 
Tuesday previous to Chrismas Eve,” the President, Sir 
J. W. Bazalgette, C.B., in the chair. 

In the report of the Council it was remarked that it 
might be convenient to take, as a starting-point, the con- 
dition of the Institution when the present by-laws were 
enacted, on the 2nd of December, 1878. Then the 
strength consisted, irrespective of the students, of 2815 of 
all other classes, now that number was 3782, or an in- 
crease of 34 per cent. in six years. During the past session 
there had been 279 elections, while the deductions from 
deaths, resignations, and erasures, were 85, leaving a net 
effective increase of 194, or 54 per cent. in the twelve 
months. Out of the elections 100 candidates were resident 
beyond the sea, a proof that engineers in the colonies were 
well satisfied with the way in which the affairs of the In- 
stitution were conducted and administered. 

The death of Mr. Charles Manby, who was for seven- 
teen years the secretary, and had since 1856 been the 
honorary secretary, had removed from the books one who 
had taken for many years a leading part in the conduct 
of the affairs of the Institution. By his tact and energy 
at an early and critical period of its history, he had 
managed to secure the co-operation of the principal mem- 
bers of the profession, and of scientific men generally, 
and thus laid the foundation for its present reputation 
and success. 

The changes in the class of students had been very 
numerous; for, although there were 170 admissions, 
exactly the same number had disappeared from the list, of 
whom 71 had become associate members. The total re- 
mained the same, 722, as at the close of last year. Of the 
1964 students admitted since the creation of the class 
seventeen years ago, 48 were now members, 545 associate 
members, and six associates. As greater activity had of 
late been displayed by the students, the Council had sanc- 
tioned, as an experiment, the announcement of twelve 
meetings for students only for the session 1884-85, three 
before Christmas and nine afterwards, at fortnightly in- 
tervals. No paper would, after the current session, be 
received from a student, in competition for the Miller 
scholarship and the Miller prizes, when he was qualified 
by age, viz., twenty-five years, for election into the Cor- 
poration. 

As there seemed to be a strong desire, among many 
non-resident members, that the day for holding the annual 
general meeting should be altered, the out-going Council 
expressed the hope that its successor would see fit to con- 
vene a special general meeting, at an early and convenient 
date, for the purpose of considering the propriety, and, if 
approved, of making the necessary alteration in the by- 
laws to effect the change. 

The statement of receipts and payments, for the year 
ended the 30th of November, showed that the income 
proper had amounted to 14,292/. 17s. 3d., of which 
17691. 17s. 5d. arose from dividends on Institution invest- 
ments, aggregating 48,000/., and mainly placed in deben- 
ture stocks of British railway companies. There had also 
been received 3495/. 9s. from life compositions and the ad- 
mission fees of new members, which were treated as 
capital, and 432/. 11s. 2d. from dividends on trust in- 
vestments, the total of which was represented by 
14,642/. 13s. 10d., almost entirely standing in Uovern- 
ment stocks. On the other side of the account the 
general expenditure had been 12,476/. 18s, 5d., of which 
61931. 15s. 5d. had been applied in the production of the 
publications, about 25,000 volumes in all, which were de- 
livered free of charge to all members wherever resident. 
The capital investments during the year had amounted to 
5322/. 3s. 8d., and the premiums under trust had absorbed 
5167. 11s. 11d. 

The Council were directed to arrange for the publica- 
tion of the papers read at the ordinary meetings, and of 
such other documents as might be calculated to advance 








professional knowledge, in aid of the public and scientific 
objects for which the Society was founded. In pursuance 
of this obligation, it was satisfactory to refer to the four 
volumes of Minutes of Proceedings, as they must neces- 
sarily afford the main evidence to distant members 
of the work of the Institution. These volumes had in- 
cluded, in addition to the papers read and discussed at 
the ordinary meetings, forty Other Selected Papers, of 
which five were by students, besides Abstracts of Papers 
in Foreign Transactions and Periodicals, a section of the 
volumes much appreciated by members in the colonies, as 
well as by others. There had likewise been issued to 
every member the series of six lectures on ‘‘ The Practical 
Applications of Electricity’—the first lectures ever de- 
livered at the Institution—and this series would be 
speedily followed by those given last session on ‘* Heat in 
its Mechanical Applications.” Arrangements had been 
made for the delivery during this session of six lectures 
on ** The Theory and Practice of Hydromechanics.” 

For papers read at the ordinary meetings, the Council 
had had pleasure in awarding a Watt medal and a Telford 
premium to Mr. S. W. Barnaby, Telford medals and 
Telford premiums to Mr. S. B. Boulton and Mr. W. 
Foster, Telford premiums to Mr. W. T. Douglass, Mr. J. 
A. Longridge, and Mr. W. Hackney, and the Manby 
premium to Mr. G. H. Stayton. For papers printed in 
the Proceedings without being discussed, Telford medals 
and Telford premiums had been awarded to Mr. T. 
Andrews and Mr. F. Collingwood, and Telford premiums 
to Mr. J. H. Apjohn, Mr. T. Gillott, Mr. J. W. Wyatt, 
and Mr. W. S. Crimp. For papers read at the supple- 
mental meetings of students, the awards had included 
the Miller scholarship to Mr. A. R. Sennett, and Miller 
prizes to Messrs. P. C. Cowan, W. O. Rooper, R. More- 
land (tertius), E. W. Cowan, and J. Fawceus. 

Referring to the list of subjects for papers which had 
lately been circulated, it was stated that it was not to be 
regarded as limiting in the least degree the range of 
inquiry, nor to be taken in any sense as supplanting 
previous lists, but only as supplementing them, in the 
same way as it would in turn be altered, amended, and 
enlarged. One direction in which it was thought members 
might materially enrich the Proceedings was by furnish- 
ing detailed particulars of a technical character, respect- 
ing the engineering resources of newly-developed countries, 
embracing observations on preliminary exploration or 
pioneer-work, on the materials used, and on the tuols and 
appliances available. 

This brief statement would, it was trusted, be taken as 
evidence that the Council had zealously endeavoured to 
adopt every possible means for the advancement of the 
Institution, and so to transact its business as to confer 
the greatest benefits on the greatest number of members. 

After the reading of the report, the President presented 
the premiums and prizes to the several recipients. The 
adoption of the report, having been duly moved and 
seconded, it was declared to be carried, and ordered to 
be printed in the Minutes of Proceedings in the usual 
manner. Hearty votes of thanks were then passed to 
the President, the Vice-Presidents, and other Members of 
Council, to the lecturers, the auditors, the secretary, and 
the scrutineers for the services they had rendered to the 
Institution. 

The ballot for Council for the ensuing year resulted in 
the election of Sir Frederick Bramwell, F.R.S., as 
President ; of Mr. E. Woods, Mr. G. B. Bruce, Sir John 
Coode, and Mr, G. Berkley, as Vice-Presidents, and of 
Mr. B, Baker, Mr. J. W. Barry, Sir Henry Bessemer, 
¥.R.S., Mr. EK. A. Cowper, Sir James N. Douglass, Mr. 
C. D. Fox, Mr. A. Giles, M.P., Mr. H. Hayter, Dr. W. 
Pole, F.R.S., Mr. W. H. Preece, F.R.S., Sir Robert 
Rawlinson, C.B., Sir E. J. Reed, K.C.B., F.R.S., M.P., 
Mr. F. C. Stileman, Sir William Thomson, F.R.S., and 
Sir Joseph Whitworth, Bart., F.R.S., as other Members 
of Council. 

The meeting was then adjourned until the second 
Tuesday in January, at 8 p.m. 

The following announcements were made : 

Tuesday, January 13th, at 8 p.m.—Ordinary meeting. 
—Inaugural address of Sir Frederick Bramwell, F.R.S., 
President. 

Thursday, January 15th, at 8 p.m.—Special meeting. — 
Lecture 1, on ‘‘ Physiography,” by Mr. John Evans, 
V.-P.R.S., Assoc. Inst. C.E. 

Friday, January 16th, at 7.30 p.m.—Students’ meet- 
ing.—‘‘ On Secondary Batteries,” by Mr. F. Geere 
Howard, Stud. Inst. C.E. Mr. W. H. Preece, F.R.S., 
will preside. 








SHOCKS IN WATER-PIPES. 

At the meeting of the American Society of Civil Engi- 
neers, held on November 19th last, the Vice-President, 
Joseph P. Davis, in the chair, a paper was read by 
Edmund B. Weston, giving a description and the results 
of some experiments that were made to ascertain the force 
of water ram that could be generated, above the static 
pressure, in water-pipes, under various conditions. The 
experiments were made at Providence, R.I 

A combination of iron pipes of different sizes and 
various lengths were used in making the experiments. An 
air chamber, 24 in. in diameter, and 42 in. in height, that 
could be used or thrown out of service at pleasure, was 
connected to a 24 in. pipe of the combination. 

The water used was taken from a distribution pipe, 
which was supplied by two 24 in. mains. The quantity of 
water that flowed through the pipes was measured in each 
instance. 

The force of the ram was ascertained at the different 
points in the pipes by the aid of a Richards steam engine 
indicator. The force of the ram was produced by suddenly 
closing a valve in the outlet pipe, and it was regulated 
by screwing orifices of different sizes to the outlet pipe. 





The results of some of the experiments are as follows : 

Force of Ram Generated in a Line of Pipe consisting of 
111 st. of G-in., 58 ft. of 2-in., 99 ft. of 14-in., and 4 ft. 
of Lin., which was the Outlet Pipe 
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The dead end referred to in the above Table was a con- 
tinuation of the pipe beyond the point in the (-in., where 
the 2-in. was connected, and consisted of 70 ft. of 6-in., 
66 ft. of 4-in., and 4 ft. of 24-in., which was at the extre- 
mity, and located, measuring on the line of pipe, about 
322 ft. from the orifice of discharge. 


Force of Ram Generated in a Line of Pipe consisting of 
111 ft. of 6-in., 58 ft, of 2-in., 48 ft. of 14-in., 3 ft. of 3-in., 
48 ft. of 1h-in., and 4 ft. of Lin., which was the Outlet 
Pipe. 


Velocity Ram in Pounds per Square Inch, 
Orifice of | *S Oct 
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Force of Ram Generated in a Line of Pipe consisting of 
182 ft. of 6-in., 66 ft. of 4-in., 4 ft. of 24-in., 1 ft. of 2-in., 
7 ft. of 14-in., and 6 ft. of 1-in., which was the Outlet Pipe. 
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AUTOMATIC SPRINKLERS. 
Experiments upon Automatic Sprinklers.* 
3y C. J. H. Woopsury, Boston, Mass., U.S.A. 

WiIrTHIN the last five years the protection of the more 
hazardous portions of textile mills and other industrial 
establishments, by means of automatic sprinklers, has 
become quite general in the eastern portion of the United 
States. These sprinklers consist of a ae arranged to throw 
a spray of water, and ordinarily sealed either by a metal 
cap which covers them and is secured by soldering with 
some of the alloys which melt at from 150 deg. Fahr. and 
upwards ; or the passage of water into the sprinkler is 
prevented by a valve held to its seat by levers which are 
sealed with this solder. 

Before referring to a sprinkler system and its method of 
installation, reference will be made to the floor construc- 
tion of an American mill. Beams of southern pine 12 in. 
by 14 in. in section, run transversely across the mill in 
spans of about 23 ft., and 8 ft. to 10 ft. apart. Upon these 
beams 3-in. spruce plank are fastened ; upon this is placed 
the top flooring, which consists of hard wood plank 1} in. 
thick. This is the present method of floor construction, 
and on account of its solidity and economy is encouraged 
by engineers and underwriters, and forms an important 
element in what the latter term ‘‘ slow burning construc- 
tion.” There are two methods of installing sprinkler sys- 
tems dependent upon whether the sprinkler is designed to 
be placed in an upright or a pendent position. For the 
upright sprinklers, pipes in communication with a water 
supply reach longitudinally with the mill about 16 ft. from 
each other, and about 15 in. below the ceiling ; at distances 
of 8 ft. branch pipes extend for about 4 ft. in either direc- 
tion, and sprinklers are attached at the ends of these 
branch pipes. 

In the case of the perident sprinklers the pipes are 
placed against the floor plank forming the ceiling in the 
middle of each bay, and sprinklers are connected directly 
to these pipes every 8 ft. With both systems of sprinklers 
the methods of supply are alike. The branch pipes ex- 
tending along the ceiling of each room are connected to an 
upright pipe in the mill tower ; at the upper end of the 
pipe is a large tank for furnishing a constant head of water 
upon the sprinkler system, and the lower end communi- 
cates with fire pumps, and a reservoir supply where it is 
available. 

In order that the system shall have the benefit of the 
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zreatest head of water which communicates to the sprink- 
on check valves are placed in the pipes leading from 
each of these several sources of supply and opening 
towards the sprinklers. This arrangement causes the 
greatest water pressure to close the other check valve. 
Gate valves which are ordinarily kept open are situated 
at various places in the system for the purpose of dimi- 
nishing the water damage after a fire. 

The idea of using the heat of a fire to supply means for 
its extinction is very old; the earliest British patent upon 
that subject was issued to John Green, July 9, 1763, and 
consisted of a plan by which the fire should first burn a 
cord to release a valve which it held from opening. With 
slight modifications this system of combustible cords is 
frequently reinvented, although the practical difficulties 
of insuring the combustion of the cord before the fire is 
under a dangerous headway, and the mechanical obstacles 
in the way of opening a valve after years of disuse, have 
prevented this system from ever reaching any practical 
value. In 1861, patents were issued for sprinklers sealed 
with fusible solder, but there does not seem to have been 
any general application of this principle, until Henry S. 
Parmelee, of New Haven, Conn., made the sprinklers 
which were placed upon the market some twelve years 
later, August 12, 1874. The commercial progress of the 
matter was slow until the results of the apparatus in 
promptly extinguishing fires in some of the few places 
where they had been installed developed a great demand 
for them for protecting hazardous property. 

As a result of this success a large number of automatic 
sprinklers have been invented, and about thirty-one dif- 
ferent patterns have been in actual’ use, but the changes 
brought about by business combinations and the displace- 
ment of the earlier forms by improved devices leave only 
eleven different sprinklers now in the market. 

At the conference of the executive officers of the Fac- 
tory Mutual Insurance Companies* of New England, the 
writer was directed to make an examination of the various 
automatic sprinklers in respect to their efficiency for the 
purposes of mill protection, including their method of dis- 
tribution and consumption of water when under various 
heads, to liability to accident, and deterioration to their 
sensitiveness, and to all other matters pertaining to their 
practical operation. Jour hundred sprinklers were pur- 
chased from the several manufacturers; and these in turn 
were exchanged at the mills for sprinklers which had been 
subjected to time pressure, and in some instances to corro- 
sive vapours. The result of this work shows: 

1. That time and pressure has not affected the strength 
and fusion point of the solder during an experience of 
twelve years. 

2. Portions of sprinklers where corrosion might interfere 
with prompt action should be protected, preferably by 
heavy mineral oil. 

3. The distribution of water between 3 1b, and 36 lb. 
pressure is such that water is directed upon a smooth ceil- 
ing and upon each square foot of floor, with all of the 
sprinklers used in these experiments. 

4. The concentration of water at the beginning of a fire 
is greater than by any other form of inside apparatus, 

5. Where tanks are used fora first supply for sprinklers, 
the bottom of the tank ought not to be less than 10 ft. 
above the sprinklers, 

6, Asa matter of practical application, sprinklers have 
worked at 131 mill fires in seven years without any known 
instance of their failure. 

7. The results of the experience in respect to automatic 
sprinklers demonstrate that their etticiency is not liable 
to become impaired by time, and prove the good judg- 
ment of those underwriters who advocated their intro- 
duction as a safeguard against loss. 

8. It is essential that valves be so arranged that the 
proper persons can readily know that a full water pres- 
sure is upon the sprinklers, Valves with travelling stems 
are preferable on this account. Valves with stationary 
stems can be fitted to show their position by winding 
around the valve stem a line with a weighted tag at the 
end. When the valve is open or shut, the tag will hang 
in @ corresponding extreme position of the line. Left- 
hand valves should not be used in sprinklers. It is well 
to secure the valves open with a rivetted strap ; if it is 
necessary to shut the valves on account of mishap, any- 
body can cut it, but a lock and chain should not be used, 
as the key will in the nature of things be lost, and the 
valve spindle bent in the efforts to sunder the chain. 

One building fully equipped with automatic sprinklers 
has been destroyed. ‘The sprinklers were inoperative be- 
cause the valves in the feed pipes were shut. This con- 
tingency of a want of water supply or pressure does not 
militate against the sprinkler. 

The facts upon which these conclusions are based are 
herewith submitted. No single characteristic defines the 
merit of asprinkler ; but after consideration of all the facts 
each one can assign due weight to the various items which 








* Boston Manufacturers’ Mutual Fire Insurance Com- 
pany, Spinners’ Mutual Fire Insurance Company, Ark- 
wright Mutual Fire Insurance Company, Millowners’ 
Mutual Fire Insurance Company, Cotton and Woollen 
Manufacturers’ Mutual Insurance Company, of Boston ; 
Fall River Manufacturers’ Mutual Insurance Company, 
of Fall River; Worcester Manufacturers’ Mutual In- 
surance Company, of Worcester ; Manufacturers’ Mutual 
Fire Insurance Company, Rhode Island Mutual Fire In- 
surance Company, Firemen’s Mutual Insurance Company, 
State Mutual Fire Insurance Company, What Cheer 
Mutual Fire Insurance Company, Blackstone Mutual 
Fire Insurance Company, Mechanics’ Mutual Fire In- 
surance Company, Merchants’ Mutual Fire Insurance 
Company, Enterprise Mutual Fire Insurance Company, 
American Mutual Fire Insurance Company, Hope Mutual 
Fire Insurance Company, of Providence; Philadelphia 
— Mutual Fire Insurance Company, of Phila- 

elphia, 





constitute desirable elements in a sprinkler, and form 
opinions which are, toa certain extent, applicable in each 
instance. It is easier to offer a criticism than to make a 
sprinkler which will resist the shocks of water hammer, 
and the broom of the small boy, or to devise a sprinkler 
whose mechanical operation will not be disabled by corro- 
sion or sediment, and which will be ready for effective 
work whenever needed after the lapse of many years. 

Sensitiveness.—Any method of measuring the sensitive- 
ness of sprinklers is confessedly an artificial one ; and, in 
the endeavour to apply uniform conditions, the sprinklers 
are subjected to exposures which bear little analogy to 
those met with in a mill fire. 

The writer has made some trials of sprinklers where 
measured quantities of fuel were ignited in a building 
equipped with sprinklers; and, notwithstanding that the 
utmost care was taken to preserve uniform conditions, 
the results were exceedingly variable and of no value, 
unless to serve as a basis of comparison between two 
sprinklers tried simultaneously. These test fires possess 
a commercial value, where it is desirable to show to pos- 
sible purchasers that automatic sprinklers would extin- 
guish a sharp fire kindled beneath them. Ovens heated 
with a large gas flame have been used to demonstrate 
various merits of automatic sprinklers; but the heat 
applied to the oven is variable, because both the pressure 
and calorific value of gas is constantly changing. The 
temperature of such an oven varies in different parts of 
the oven at the same time. These oven tests are of use 
to those engaged in the manufacture of sprinklers; but 
neither a bonfire in a room, nor the gas-oven half a yard 
in either dimension, has the elements of precision neces- 
sary for this work. 

With the purpose of employing a method which would 
give precise results, the following apparatus was devised 
for the object of learning the relative sensitiveness of 
automatic sprinklers under pressure. A box of 30 cubic 
feet capacity, measuring 3 ft. by 4 ft., and 24 ft. deep, 
was swung top downwards over a large table. A Par- 
melee sprinkler head projected through the centre of the 
table, and was connected with a piece of 4-in. pipe about 
2 ft. long, which was beneath the table, and capped at 
both ends. Water was placed in the lowerend, and con- 
nections were made with a steam supply and a steam 
gauge. This arrangement served to furnish a supply of 
saturated steam at any desired pressure, and therefore 
the quantity of heat and its temperature could be known 
and controlled. The sprinklers were screwed into a frame- 
work of fittings which was placed on the table, so that 
the sprinklers under trial were about 2 ft. above the 
table. The sprinklers were filled with water at the tem- 
perature of the room, and weights applied in such a manner 
as to be equivalent to a water pressure of 15 Ib. to the 
square inch uponthe sprinklers, Electric apparatus was 
attached, so that when any sprinkler opened, a bell cor- 
responding to such sprinkler would ring in an adjoining 
room. On making atrial, the box was lowered upon the 
table and the temperature increased very slowly to 
112 deg., and then the valve was opened and steam blown 
through the Parmelee sprinkler head into the box. It 
required two minutes to increase the temperature within 
the box 100 deg., and the circulation of the steam was so 
rapid that thermometers inserted through orifices in 
various parts of the box varied less than 1 deg. from each 
other. Although this was not the heat proceeding 
directly from a tire, yet it enabled the use of constant 
conditions ; and the results with any one sprinkler, as 
given in the record, do not vary from each other more 
than would correspond to varying masses of solder in the 
joint. 

A cubic foot of steam at 212 deg. contains 2,% times the 
amount of heat that a cubic foot of air does at the same 
temperature, but in these experiments the influx of steam 
heat was a constant, and in the rapidity of its results cor- 
responded to that which might be expected from air at a 
much higher temperature. 

Whenever one sprinkler opens upon a fire, it is probable 
that in many instances, other sprinklers are opened by 
the steam generated as a result of the application of the 
water upon the fire, rather than by the air directly conduct- 
ing the heat of the fires ; and in such instances this method 
must represent the facts in the case. Accepting these 
results as accurately representing the relative sensitive- 
ness of these sprinklers when exposed to steam, the 
question naturally arises as to the analogy between this 
action and its cause and the actual mill fires, and the 
consequent operation of sprinklers. In fact, the steam 
method probably gives results as different from a mill 
tire as one mill differs from another. 

In a fire on light stock in process of manufacture, such 
as a card or picker room, the difference between the 
sprinklers at either end of the list would probably be 
greater than here stated, while a slow fire of any kind 
would reduce the difference to a point that the two kinds 
might be quite nearly alike in the time of the action. If the 
temperature produced by the fire rose so slowly that 
the heat could be conducted through the metal of the 
sprinklers to the soldered joint as fast as the temperature 
of the room increased, then the relative sensitiveness of 
the diverse types of sprinklers would be diminished. A 
sealed sprinkler, with its soldered joint next to the water, 
is assuredly the strongest form of construction, and, in 
order to produce a sensitive sprinkler, with its joint away 
from the water, it is necessary to introduce complications 
in the way of valves, deflector joints, and links ; and he 
who utilises these mechanical makeshifts to the least dis- 
advantage produces the best sprinkler. A sprinkler joint 
should be rather narrow in the direction of sliding open, 
and as far as necessary for strength, the width should be in- 
creased ; because, when a sprinkler is in the act of opening, 
the least particle of water which reaches the partially 
opened joint at once seals it in that position, and it requires 
an exceedingly fieree fire to melt open a sprinkler with leak- 
ing water trickling over the soldered joint. The Parmelee 








Sensitive Tests. 


Time in 





iat) Name. Samual Service, 
5 | Parmelee .. 55 Under 70 lb. pressure since 
| June, 1879. 
22 ” a . 45 Sent by H. S. Parmelee to 
| P. S. and G, P. Co., in 
| April, 1879. 
27 ” ee as 57 One of the first lots, and has 
| j been under 75 lb, presssure 
| | since 1872. 
a average.. 52 


17 | Burritt rose, open | 
bas 














| e ie at Six months, 75 Ib. pressure 
19 | Burritt rose, open | 
| af ad 36 Unknown. 
| Burritt rose, open | 
| base <a ne | 43 ” 
| Average aa 38 
18 | Burritt rose, closed | ; 
| base x4 = 63 Sealed with hard solder for 
} dry rooms. 
| Average nat 63 
36 | Bishop, sealed up- 
right ae sof 23 None. 
| Bishop, sealed up- 
| right At aa 29 ae 
57 | Bishop, sealed up- 
| right ag ots 33 Three years, 50 1b. presssre. 
| Bishop, sealed up- | 
| right an es ** ” ” ” 
Average a 30 
37 | Bishop, sealed de- 
| flector .. aa 35 None. 
| Bishop, sealed de- | | 
| flector .. aot 45 | oa 
Bishop, sealed de- | 
| flector .. ae 30 os 
| Bishop, sealed de- 
| flector .. ? 32 ‘ae 
| Bishop, sealed de- 
| flector a 30 ” 
| Average oa 34 
56 | Brown's standard 7$ One year, 25 lb. pressure. 
1 ” 81 ” ” 
Aver: “a 80 | 
8 | Grinnell sensitive 15 | One and a half years, 45 Ib. 
pressure. 
15 ” ” 13 None. 
” ” 15 } oo» 
” ” 16 ” 
” ” 15 ge : . . 
(The joint with staple is not 
i now used, and this pattern 
| has been drawn from the 
| | market). 
10; _ » old a9 
| tern with staple. . To acid fumes, and 25 Ib. 
} | pressure for two years, 
| opened, but staple caught. 
14 | Grinnell old pat- 
tern with staple... | | Twoandahalf years’ old 
| and 140 lb. to 175 1b. pres- 
| | sure, opened, but staple 
| caught. ‘ 
| Average oe 15 | 
20 | Burritt sensitive 27 | None. 
| , ” | 25 ” 
i -2 ot ate 
| Ave zs 6 | 
35 | Brown’s sensitive 20 | ‘a 
| 21 pe 
Average ae 21 
33 | Walworth soldered 31 - 
Average wen 31 
32 | Walworth link 16 i 
” ” | 18 ” 
Average we 17 
38 | Bishop sensitive, 
with cup.. a 17 * 
| Bishop _ sensitive, | 
with cup .. we 18 9 
Bishop _ sensitive, 
with cup .. 19 ms 
Average oF 138 
39 | Bishop sensitive s 
with conical sleeve 21 None. 
| 19 ss 
| 18 | ” 
Average 19 | 
34 | Kane — Yoke caught.. 
| 15 None. 
| 15 ” 
| | 15 a 
Average a5 5 
' . rc 7, 
63 | Harris deflector .. 95 | One year old, 201b. pressure. 
} ” oo | 81 ” ” 
s 85 ‘s _ 
” oe | 738 | ” ” 
Average aatl 85 
51 Ruthenburg } 19 None. 
Average 19 | 
Averages. 
| Time | With Grinnell 
ay in Seconds. | as 100. 
Grinnell .. | 15 | 100 
eG ws se 15 | 103 
Walworth link .. be 17 116 
Bishop sensitive, with cup 18 | 123 
” ” sleeve 19 | 132 
Brown’s sensitive = 21 | 140 
Burritt —,, a 26 } 180 
Bishop, sealed upright 30 202 
Walworth soldered... 31 212 
Bishop, sealed deflector 34 | 236 
Burritt rose, open base a 38 260 
Parmelee .. “ as a 52 | 357 
Burritt rose, hard solder ..| 63 432 
Brown standard * wel 80 | 548 
Harris deflector.. <1 85 } 581 


sprinkler is shown to be about the least sensitive -head 
on the list, and the least in capacity of discharge, and 
yet the whole experience with the Parmelee sprinkiers has 
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been a success, and we have no record of a fire getting 
away fromthem. Ifsuch is the fact with this sprinkler, 
what results may we not expect from the later forms of 
sensitive types of sprinklers ? . : 

Bursting Strength.—The results were obtained with a 
pump used in the graduation of hydraulic gauges. The 
piston was slowly moved by means of a screw and the 

ressure applied steadily and without any violent motion. 

he effect of a pressure applied rapidly upon a solder joint 
is different from that of a lower pressure remaining con- 
stantly upon the sprinklers, and still less destructive than 
a constant water hammer. Save in three instanees the 
sprinklers yielded elsewhere than at the soldered joint. 
One of the three sprinklers was a Parmelee and the other 
two Burritt sealed sprinklers. This shearing strength per 
square inch amounted to 2449 lb. in the Parmelee and 
4534 and 7254 in the Burritt sprinklers. Sensitive sprink- 
lers, with any considerable elements of elasticity in their 
construction, become tight after leaking down to a point 
at which the elasticity of the sprinkler equalled the water 
pressure. These results show that the solder does not 
weaken on account of age or pressure. An examination of 
sprinklers which have opened at ordinary temperatures 
warrants the opinion that such instances have been pro- 
duced by imperfect soldering, freezing, excessive strains 
caused by screwing a valve to its seat, or by expansion of 
the sprinkler with rise in temperature. 

In some sensitive sprinklers the elastic springs, or the 
flexibility of some of its members, limit the stress on the 
solder to the force which can be transmitted by the spring, 
and sprinklers of this form have not given trouble by 
reason of yielding of the soldered joint from this cause. 

The methods of applying the fusible alloy by sealing 
caps over automatic sprinklers and thus producing a joint 
exposed to contact with the water, were not used until 
after numerous attempts to produce sprinklers containing 
a valve secured to its seat by a rigid arrangement of 
parts, with the soldered joint away from the water, had 
resulted in failure. : 

Subsequently, Mr. Frederick Grinnell solved this problem 
by placing the valve in the centre of a flexible diaphragm. 
As a result of this construction, water pressure upon the 
diaphragm forces the valve against its seat and tends to 
keep the valves tight as long as the levers remain in 
place ; when the resistance against the water pressure is 
removed by the fusion of the solder, then this same water 
pressure opens the valve. f 

This new mechanical movement, using the same ele- 
ment of hydrostatic pressure to keep the sprinkler open 
or shut as needed, and also to relieve the inelastic solder 
from strains due to water hammer, is comparable in sim- 

licity and importance to the celebrated invention of 

‘lias Howe, which pierced the needle of the sewing ma- 
chine close to the point. 

In the Grinnell sprinkler the joint is reinforced by a 
wire bent at right angles, and soldered against the joint, 
making a compound soldered jvint lying in three planes. 
In the Brown sensitive sprinkler, the thrust of the spring 
against the yoke is taken by a pin driven through the 
yoke, and there is no direct stress upon the solder until it 
melts and allows the parts to slide laterally. The Wal- 
worth sensitive sprinkler differs from others in the use of 
an oval link instead of a soldered joint. The system of 
levers is such that a water pressure of 1 Ib. to the square 
inch exerts a force of one-fortieth of a pound on the link. 
The area of cross-section of one of these links is one- 
fortieth of a square inch. The yielding of the lever at the 
side limits the tension which is placed upon the link. 

At this date we have not the benefits of experience re- 
specting the endurance of this link, but one of these 
sprinklers, with the tension on the link as great as the 
stiffness of the side rod would permit, has been in my pos- 
session for three months without any indications of the 
solder yielding. 

(To be continued.) 








NOTES FROM THE SOUTH-WEST. 
Newport.—As is usually the case, business has been a 
‘ood deal interrupted yd the Christmas holidays. There 
as, however, been no change of importance in steam coal. 
Iron ore has been coming forward freely; the market has 
remained without imprevement. The manufactured iron 
and kindred trades still show a good deal of depression. 
Last week’s exports of iron comprised 141 tons to Buenos 
Ayres and 700 tons to Rotterdam. Last week’s coal 
clearances amounted to 33,216 tons. From Bilbao there 
arrived 6525 tons of iror ore, and 4290 tons came to hand 
from other sources, 


Coal at Bristol.—The Bristol Chamber of Commerce 
has sent a memorial to the Town Council pointing out the 
suitability of Bristol coal for ocean steam purposes and 
the desirability in order to prevent steamers going to 
other ports for return cargoes, of coal tips, and proper 
facilities being provided at Bristol Docks at moderate 
charges. 

Abbotsbury Railway.—Messrs. Bruce have been com- 
missioned to push forward the works of this line with all 
speed. It is expected that the line will be completed in 
the course of next summer. 

Coal at Resolven.—Mr. T. Jenkins, of Tylorstown, has 
struck a seam of steam coal at the Cwm-Clydach pits of 
the Cardiff and Swansea Steam Coal Company. The 
seam is 4 ft. 3 in. in thickness, and it has been met with at 
a depth of 507 yards. The coal is reported to be of excel- 
lent quality ; samples of it have been sent to the com- 
pany’s chief mining engineer, Mr, W. Thomas, of Bryn 
Awel, Aberdare. 


Shot-Firing in Mines.—On Monday Mr. W. Galloway, 
M.E., ex-deputy inspector of mines; Mr. D. Evans, 
Bodringallit, chief manager of the Ferndale and Blaen- 
gwawr collieries; Mr. W. Thomas, Brynawel, chief 





manager of the Gelly, Tynybedw, Mardy, and Re- 
solven collieries ; and Mr. W. Jenkins, chiet manager of 
the Ocean collieries, made an examination of the Yynshir 
colliery. They were accompanied underground by Mr. 
J. Thomas, manager. Work had been suspended during 
the afternoon to enable an examination of the colliery to 
be made. The result of the examination, which was of 
a thorough character, was that the examiners came unani- 
mously to the conclusion that shot-firing at a spot indi- 
cated could be carried on with perfect safety, and that, 
therefore, those responsible for the management were per- 
fectly justified in firing shots there. 


Swansea.—Last week’s coal clearances were 38,201 tons, 
an increase of upwards of 5000 tons, as compared with the 
previous seven'days. No alteration has occurred in steam 
coal. The tin-plate works are fairly supplied with current 
orders ; makers show little disposition, however, to enter 
into contracts at present prices, 


Cardiff.—The steam coal trade has been quiet, business 
having been interrupted, tosome extent, by the Christmas 
holidays. Small coal has continued in good demand, but 
there has been only a moderate inquiry for household 
coal. The shipments of patent fuel have been good ; 
prices have been generally unaltered. The iron ore 
market has remained in an unsatisfactory state. Last 
week’s clearances comprised 82,555 tons of coal, 4536 tons 
of patent fuel, and 200 tons of coke. From Bilbao there 
arrived 7300 tons of iron ore, and 1739 tons came to hand 
from other sources, 


Newport Slipway Company.—This’company has issued 
its report for the year ending September 30, 1884. The 
directors recommend a dividend at the rate of 74 per 
cent. per annum, carrying 1000/. to the reserve fund. A 
balance of 499/, is also carried forward to the credit of 
1884-45, 


FOREIGN AND COLONIAL NOTES. 

Queensland Mechanical Industry.—Tenders of Brisbane 
firms have been accepted for the construction of a dredge 
plant, including two steam launches, four screw tug-boats, 
and fifteen hopper barges. This plant, which represents 
an outlay of about 50,000/., is to be supplied to the Queens- 
land Government. 

Captain Eads and his Ship Railway.—Captain Eads 
has placed a model of his proposed Tehuantepec ship rail- 
way on exhibition in the warerooms of the Union Switch 
and Signal Company, at Pittsburgh. The arrangement 
is said to be strikingly simple. By it a miniature ship is 
lifted from the water by a pontoon sunk below the surface 
immediately under the vessel, which when in position 
rests in a cradle in which it is ready for transportation by 
railway. Rails are laid on the pontoon, which, when 
elevated, fit exactly to those on the land. The proposed 
pontoon, as designed, is 450ft. long, 75 ft. wide, and 15 ft. 
deep. The proposed railway across the Isthmus of Tehu- 
antepec will, if carried out, be 134 miles long, will cost 
about 80,000,000 dols., and will save 8250 miles of travel. 


Locomotives for the Philadelphia and Reading Railroad, 
—The first of four large eight-wheel engines to be run on 
the Bound Brook line, have been turned out of the Pennsyl- 
vania and Reading Railroad shops, at Reading. The 
other engines are well under way at the shops. They are 
intended for passenger traffic, and will make very fast 
time. The engine just completed weighs over 50 tons. 
The driving wheels measure 5 ft. 8} in. in diameter. 
The length of the boiler is 26 ft. 104 in., and the locomo- 
tive’s height is 14 ft. 5in., while its extreme length is 
34ft. 7in. The total length of the engine and tender is 
58 ft. 8} in. 


Canadian Pacific Railway. —'The Montreal Harbour 
Commissioners have leased 60,000 ft. of public land con- 
tiguous tothe wharf opposite the Canadian Pacific Rail- 
way depot to the company for the site of two elevators 
which will hold 1,000,000 bushels of grain. The improve- 
ment will cost 400,000 dois., and it is to be completed 
February 1st. All railways and inland steamboats will 
be allowed to use the elevators, 

Northern Pacific Railroad. — Tracklaying upon the 
Jamestown Northern branch, is now in full swing. The 

ading of the branch from Minnewarkan, was all done 
fast year; tracklaying will soon be completed. A line 
from Minnewarkan to Dunkeith, in the Turtle Moun- 
tains, has been projected by Chicago capitalists. A new 
line from Portland to Kalama has been opened for busi- 
ness. In consequence of this the steamers of the Oregon 
Railroad and Navigation Company running between those 
points have been discontinued. 


Hudson’s Bay.—Mr. Otto J. Klotz, who was sent out to 
explore the country between Winnipeg and Hudson’s 
Bay, with a view of determining the practicability of con- 
structing a railway through it, has now returned, Mr. 
Klotz has been questioned concerning his trip, but he has 
refused to giveany information, saying that the Canadian 
Government was entitled to have it first. It is thought, 
however, from Mr. Klotz’s expressions, that he will 
report to the Canadian Government that the scheme is 
not feasible, and that it would require an enormous 
amount of capital to build the proposed railway. 


More Great American Bridges.—A bridge to be built 
across St. Louis Bay, between Duluth and Superior, for 
the Northern Pacific Railroad, will be nearly one mile in 
length, divided into three sections, as follows: Draw- 
bridge, 246 ft.; the fixed truss span, 160 ft.; and the 
pile bridging, 4290 ft. By the terms of the contracts the 
entire structure is to be completed by the last day of 
January, 1886, and work will be commenced assoon as a 
few details are arranged. A bridge, which is being built 
for the Wisconsin Central Railroad, four miles east of 
Stillwater, Minnesota, will be 2340 ft. in length, and 





built entirely of iron resting on stone piers. There are 
nine piers, each resting on piling driven into the river 
bed about 15 ft. until rock is reached. The piers are 
34 ft. 6 in. by 11 ft. 10 in. at the bottom, 20 ft. by 6 ft. 
at the top, and about 46 ft. high above low-water mark. 
The spans average about 159 ft. in Jength, the channel 
span being somewhat longer than the others. The trestle 
approach on the Wisconsin side is to be of iron resting on 
square stone piers, of which there are twenty-five pairs. 
The superstructure will be entirely of iron, the bottom of 
the channel span being 82 ft. above low-water mark, 
thereby obviating the necessity for a draw. 


_ Belgian Rails.—The exports of steel rails from Belgium 
in the first nine months of this year amounted to 48,816 
tons. The corresponding exports in the corresponding 
period of 1883 were 54,761 tons, 


Victorian Railways.—The Melbourne and Coburg line 
which has just been opened, is five miles and seven chains 
in length, and its construction has cost about 53,000/. 
Among the aoe works of special note are bridges 
over Barwise-street, Hotham, and Fleming‘on-road, ex- 
tensive cuttings through the Royal Park, and long em- 
bankments down to North Melbourne. The steepest 
gradient on the line is 1 in 50, and the sharpest curve 
has a radius of 25 chains. Mr. R. Thornton was the con- 
tractor. 


Water Supply of South Australia.—Mr. C, J. Chambers, 
of the South Australian Water Conservation Depart- 
ment, has returned from opening] up a stockfroute to the 
Musgrave Ranges, by means of excavating dams and 
sinking wells, having accomplished his task satisfactorily. 
The work will be of immense benefit in opening up the 
far north of South Australia, 


Northern Territory Railway.—It has been announced, 
in the South Australian House of Assembly, that the 
construction of a railway from Palmerston to Pine Creek 
will not be let in sections. Tenders wil! be called for the 
wogk early in December. 


Victorian Coal—An offer to supply 50,000 tons of coal, 
at 12s. 6d. per ton at the pit’s mouth, has been made by 
the Victorian Railway Commission by the Moe Coal Com- 
pany, South Gippsland. A branch line proposed in a 
former railway Bill would pass within a quarter of a mile 
of the coal pit, and the directors are endeavouring to 
secure its construction. 


Steel Rails in the United States.—The annexed figures 
show the production of steel rails in the United States 
year by year during the ten years ending with 1883, 
inclusive : 1874, 144,944 tons; 1875, 290,863 tons; 1876, 
412,461 tons; 1877, 432,169 tons; 1878, 550,398 tons; 1879, 
683,964 tons; 1880, 954,460 tons; 1881, 1,330,302 tons ; 
1882, 1,438,155 tons ; and 1883, 1,286,554 tons. 


Tasmanian Railways.—The Tasmanian Government is 
about to proceed with the construction of what are known 
as the Fingal and Derwent Valley Lines. The former 
line is 57 chains in length, and the latter is 24 miles in 
length. 
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RECORD. 
CompPiLep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT SPECIFICATIONS PUBLISHED 
UNDER THE ACT OF 1883. 


The number of views given in the Specification Drawings is stated 
in each case after the price; where none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-Lane, E,C., either personally, or by letter, enclosing 
amount of priceand postage, addressed toH. Reaper Lack, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ORDNANCE, &c. 


817. R. S. Ripley, Charlestown, S. Car., U.S.A. 
Ammunitioh for Breechloading Cannon. [(d. 1 /'iy.] 
January 5, 1884.—A number of fine electric conductors are ar- 
ranged longitudinally in the cartridge, and may be contained in 
a perforated tube filled with a fine quick-burning powder. The 
conductors are insulated and pass through a conical perforation 
in the base, the apex of which points outwards, This orifice is 
partially filled with a plug of soft metal, which may be in two 
parts, and has acylindrical hole for the passage of the conductors, 
The conductors on the passage of an electric current are rendered 
incandescent and explode the powder, the plug being forced out- 
wards so as to hermetically close the orifice in the base of the 
cartridge. (Accepted November 4, 1884). 


1115. G. Quick, Chipping Campden, Glos. Improve- 
ments in Ordnance. [6d. 15 Figs.) January 10, 1884.— 
This invention relates to improvements on the patentee’s previous 
inventions 256 of 1880 and 2251 of 1881, and consists primarily in 
so forming the end of the sliding carriage, which acts as a guide 
for the insertion of the charge into the gun, of a reduced size, so 
that a smaller amount of the metal of the gun has to be cut away 
to form the receptacle for the — carriage, which is fitted 
with projecting lugs on the upper and lower sides of its rear part, 
and these fitting into corresponding recesses in the rear part of 
the carriage-way of the gun, tie the parts together and thus help 
to resist any tendency there may be when the gun is fired to open 
the rear part of the carriage-way, The invention further relates 
to the firing apparatns and to the obturator or gas check. (Ac- 
cepted October 31, 1884). 


2466. M. Delmard,London. Manufacture of Shells 
for Ordnance or for Machine Guns. (6d. 18 Figs.) 
January 31, 1884.—A disc or circular piece of iron or steel is first 
formed with a central projection, which, when the shell is com- 
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pleted, forms the apex or base, and the disc is worked by means 
of dies into the desired form. (Accepted November 25, 1884). 


FIREARMS. 


1064. H. A. Silver and W. Fletcher, London. Lock- 
ing the Actions of 5 . (4d. 5 Figs.) January 
9, 1884.—The appliances for locking the actions are operated by a 
spring, and are controlled by a push or pull-back plate on the 
outside, and acted upon by the grip of the person using the gun 
for shooting. (Accepted October 31, 1884). 


1657. J. Keight, Birmingham. Hammerless Guns. 
(6d. 3 Figs.) January 18, 1884,—A crank is connected with the 
tumbler, the tumbler being formed so as to act as the striker, and 
the crank being so connected to the fore end of the gun that the 
opening of the action to charge the gun at once causes the crank 
to draw or pull the striker into full cock, thereby preparing the 
gun for firing. (Accepted November 7, 1884). 


EXPLOSIVES. 


2143. G. G. M. Hardingham, London. (7'. Woolhouse, 
i Explosive Cartridges for Blasting and other 
Purposes. ({6d. 7 Figs.) January 25, 1884.—Gunpowder, 
dynamite, or other suitable explosive agent is inclosed in a casing 
which also contains a vessel containing liquid ammonia, or car- 
bonic acid. The gases evolved from the liquid largely increase the 
effective power of the explosive. (Accepted November 14, 1884). 


TORPEDOES. 


2350. C. A. McEvoy, London. Torpedoes or Sub- 
marine Mines, (6d. 1 Fig.) January 29, 1884.—The circuit 
from a signalling and testing battery is carried through the coils of 
a series of electro-magnets of the signalling apparatus, and through 
insulated conductors from the torpedoes. When the torpedo is 
struck a resistance is short-circuited, and the current passes freely 
through the circuit of that torpedo, and its electro-magnet attracts 
its armature releasing a catch, and allowing a shutter to drop, ex- 
posing a signal and entering between two spring plates, and 
thereby completing a circuit from the firing battery and also 
from a local battery in a bell circuit. A galvanometer can be put 
in and out of the first-named circuit at pleasure. (Accepted No- 
vember 25, 1884). 


JAN. 2, 


CLUTCHES. 
2645. H. J. King, Newmarket. Clutches. [6d. 4 Figs.) 


February 4, 1884.—Two pawls are centred diametrically oppo- 
site each other, and are coupled together by a connecting rod so 
that one cannot move in or out of gear without the other. The 
weight of each pawl is also nearly counterbalanced by a tail, so 
that the pawls have only a slight tendency to keep out of gear by 
motion of centrifugal force. If the pawls run slower than the 
ratchet tube they will be lifted out of gear, and will remain out 
even though the pawls should begin to run faster than the teeth, 
and in order to put these pawls into gear, a small pawl is con- 
nected with the large ones in such a manner that they throw the 
large ones into gear, for when the speed of the pawl portion of the 
clutch exceeds the ratchet portion, the small pawls come into contact 
with some small ratchet teeth, and throw the large pawls into gear. 
When the paw] portion of the clutch runs slower than the ratchet 
portion, a friction ring or clip working on the ratchet portion of 
the clutch keeps the small pawls from rising over the small ratchet 















































teeth and also keep the large pawls out of gear. The friction of the 
ring issutticiert to overcome the tendency of the small paw!s to fall 
into gear. The small pawls may be dispensed with, the essential 
part of the invention consisting in putting the large jpawls into 
gear indirectly or otherwise through the friction of the ring when 
the pawls run faster than the teeth, and keep them out of gear 
when the ratchet teeth run faster than the pawls. Referring to the 
illustrations, the pawls 1 and 2 are centred on pins, the working 
strain being borne by the main casting 6 and7, and have weighted 
tails, and are coupled together by rods 10. The pawls 1 and 2 
carry small pawls 11 and 12 which engage with ratchet teeth 15, 
duplicates of the teeth 3. The small pawill is kept to its work 
by the spring 16, but is kept clear of the teeth by the clip 17. 
(Accepted November 21, 1884). 


INJECTORS. 


2756. H. Holden, R. G. Brooke, and T. H. White, 
Salford. Injectors. [6d, 4 Figs.) February 5, 1884.—This 
consists in the application to injectors that work with a low-pres- 
sure of steam of the improvements described in Specification 2659 
of 1884. The steam nozzle is provided with acentral guide spindle 
and the combining tube has slots or openings leading to sup- 
plementary or overflow chambers, which are shut off from the 
ordinary overflow when the injector has started. The action is 
as follows: Water being supplied from a higher level by the pipe ¢ 
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to chamber ©, itflows along the combining tube f and openings g 
to the space E between the end of f and end of the delivery tube p 
and to the space D, and from the spaces D and E it flows 
into the overflow pipe, the valve j not being of sutflicient weight 
to withstand the force of water supplied to the injector. The 
steam issuing from the nozzle b, is condensed by the water in 
the tube f and passes with the water to the overflow until it has 








sufficient velocity to pass along the delivery tube Fy and pipe 8 to 
e 


the boiler, when the partial vacuum in the chamber D will close 
the valve j and separate the chamber D and openings g from the 
overflow pipe, the valve being again opened when the vacuum 
ceases. e tubes f and p may be adjustable by means of screw 
threads being moved in the direction of the arrow H to increase 
the quantity of water delivered, and in the opposite direction to 
diminish it. (Accepted November 18, 1884). 


VALVES. 


943. J. Hemmings, Brighton. Ball Valves for 
Cisterns, &c. {6d. 2 Figs.) January 8, 1884.—The valve con- 
sists of a sliding piston or plug forced on to its seat by means of 
the cam-shaped end of a ball lever bearing directly on the outer 
end of the piston. The plug slides in a chamber and has a groove 
cut in it, and communicating with the exit pipe, so as to direct 
any leakage into the exit pipe. (Accepted October 28, 1884). 


1281. J. Auld, Glasgow. Fluid-Pressure Re; , 
ting Valves. (6d. 5 Figs.) January 12, 1884.—The object is 
to construct and arrange pressure regulating or reducing valves, 
so that they will close at any given pressure and maintain in the 
boiler or supply pipe a pressure always in excess of, or at least 
equal to, that for which the valve is set, A single or double 
beat or equilibrium valve is fitted within a casing provided with 
the usual inlet and outlet connections, and is arranged to be 
opened by the high-pressure steam acting on the valve or on an 
ser diaphragm connected to it, and is closed by an external 
weighted lever or by means of a spring or other contrivance, such 
as an additional elastic diaphragm acted on by the steam in such 








a manner as to have a tendency to close the valve and only open 
when the steam supply is in excess of the pressure which the 
weight is set to balance. Referring to the illustrations, the valve 
seat is arranged on a web separating the inlet and outlet ports and 
opens in the direction the steam flows. The valve is connected by 
its spindle D to a diaphragm within a casing provided with a 
sludge door for clearing and its spindle is continued and con- 
nected to a weighted lever G. When the steam pressure is suffi- 
cient to open the valve the steam passes through, and any excess 
of pressure is relieved, the escaping steam acting on the dia- 
phragm and balancing the back pressure on the valve. In amodi- 
fication a second diaphragm is employed. (Accepted October 28, 
1884). 


1808. W. W. e, Aberdeen. Improvements in 
Valves for Liquid Pressure (or Elevation) Ap tus. 
(4d. 6 Figs.) January 21, 1884.—The valve is designed for use in 
pumps, and the main feature appears to be a spring for closing the 
washer on its seat, and a spring disc which acts asa pad for re- 
ducing the concussion. (Accepted November 7, 1884). 


A. G. Brookes, London. (J. M. Goldsmith, Boston, 
U.S.A.) Valve Apparatus for Controlling the Flow 
(6d. 8 Figs.) January 21, 1884.—The valve seat is 
provided with ports controlled by a main valve, itself provided 
with relief ports controlled by a secondary valve, which relieves 
the pressure on the main valve prior to the movement of the main 
valve. Referring to the illustrations, the main valve e has a series 
of main openings f corresponding with openings d in the valve 
seat, and a series of relief ports h controlled by an auxiliary valvei 
having a considerably less area than the valve e. The valve 
stem k passes through the socket of the cover n, a shoulder on the 
stem fitting the seat 3, and has arms engaging with lugs on the auxi- 
liary valve i and projecting between lugs on the main valve e. The 
end of the valve stem then passes through openings in the centres 
of the valves, and a spring interposed between the valve i and 
shoulder tends to press the valves, which are movable on the stem, 





into their seats. The valve stem first actuates the valve i, which un- 
covers the ports A, thus reducing the pressure on the main valve 
and then the two valves together. In the return movement the 
auxiliary valve is first moved to cover the ports, and then the main 
valve is operated. The movement of the valve stem is limited by 
stops. A modification suitable for small valves is also described, and 
consists of a valve face, and of avalve having corresponding 
port openings and pockets or recesses in the valve face between 
the port openings to reduce the contact surface of the valve, and 
with its periphery notched adjacent to the ports. The valve hub 
and valve stem are recessed, a spring being inclosed in the recesses 
and forcing a shoulder on the stem into its seat. The valve 
stem and hub are engaged by projections, one fitting into recesses 
in the other. (Accepted October 31, 1884). 

1895. W. Key, Glasgow. Pressure-Reducing Valves 
or Regulation. (6d. 3 Figs.) January 22, 1884.—This refers to 
the regulatins »pparatus described in Specification 4981 of 1882. Re- 
ferring to the illustrations, the annular valve E is operated by the 





pressure of water on a piston or plunger F, or on a diaphragm, 
which are weighted by movable weights H, or acted on by a 
weighted lever or by a spring. The weights balance the internal 
pressure and correspond to the minimum pressure, at which it is 
intended the valve should remain open. By fitting the loaded 
piston or diaphragm in the outlet side, the supply of fluid may be 





regulated to correspond exactly with the rate of consumption. 
(Accepted October 14, 1884). 


2586. G. Knott, Dukinfield. Stop Valves. [4d. 4 Figs.] 
February 2, 1884.—The stop valve is opened or closed by a 
vertical slide working between two parallel faces. The face of 
the valve next to the outlet is made of a disc of metal with a 
slightly raised flange ground to a true flat surface. The opposite 
or inlet side of the valve is made of a corrugated flexible metal 
disc formed with concentric corrugations, so that the whole 
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forms an elastic valve." The valve is operated by means of a 
female screw f working upon a fixed screwed spindle g, the upper 
end of which is squared and fits into a squared recess in the inner 
end of an upper box key, which is made with a conical shoulder 
t working against a conical seat in the cover of the valve box. 
Ee _— surfaces imake aclose joint. (Accepted November 18, 


2769. F. W. Gritten, London. Improvements in 
the Construction of Fullway Taps or Valves. [6d. 
4 Figs.) February 5, 1884.—The plug or valve is constructed so 
as to have two semi-cylindrical faces, which by their own elasticity 
and by the aid of curved or bowed arms actuating them are held 
against the similar cylindrical bore in which the plug slides. 
(Accepted November 25, 1884). 








3184. J. Blake, Manchester. Improvements in 
Cocks for Contro the Flow of Steam and Fluids. 
(6d. 8 Figs.] February 13, 1884.—This relates to cocks whose 


plugs are rendered fluid tight by means of asbestos packing, and 
it mainly consists in providing the body of the cock with a lining 
made in two or more pieces and to which the plug is fitted. 
(Accepted November 28, 1884). 


COUPLINGS. 


308. J. Jamieson, Sheffield. An Improved Coupling 
for Shafts and Steam or Water Pipes. (6d. oFiget 
January 2, 1884.—As applied to a shaft, the coupling consists of 
two cup-sha) connecting plates, which serve to press together 
the spherically enlarged ends of the shaft. These ends are cup- 
sbaped and toothed internally, and a ball, having projections 
corresponding to the teeth, is inclosed in the cupped ends, and 
serves to transmit, the motion from shaft to shaft. The pipe 
coupling consists in making the end of one pipe semi-spherical, 
and having an annular groove for packing ; the end of the other 
pipe is of a corresponding convex form, and the parts are main- 
tained in close contact by a suitably shaped split coupling piece. 
(Accepted November 14, 1884). 


2189. T. L. Ellis, Coatbridge. An Improvement in 
Shaft Couplings. (8d. 6 Figs.) January 26, 1884.—This 
relates to a development of a previous patent, 4938 of 1883, and 
consists in making the shaft coupling in the form of a hollow 
circular box having the interior surfaces curved, and having at 
its ends outside screw threads, on which fit suitable box nuts. 
These nuts have internal flanges, and serve to tighten up partly 
curved split rings whose extremities project beyond the box 
portion of the coupling. (Accepted November 14, 1884). 


2685. N. Thompson, London. Improvements in 
Unions or Couplings for Pipes, Hose, and other 
Articles. (6d. 8 Figs.) February 4, 1884.—The parts are con- 
nected together by means of a coupling piece permanently 
screwed on to one of them, but capable of partial rotation thereon, 
the coupling being effected by wings or projections passing into 
suitable openings and under flanges on the other part. (Accepted 
November 21, 1884). 

SAFETY LAMPS. 

630. H. H. Ford, Macclesfield. Safety Lamps. 
(4d. 2 Figs.) January 4, 1884.—The lamp is arranged and con- 
structed in solid form, namely, with the ventilation through the 
bottom and top, or vertically only. A ring attachment is provided 
for cutting off the air supply. (Accepted November 14, 1884). 


967. W. Tate, Audenshaw, Lanc. Miners’ Safety 


24 


ENGINEERING. 


[JAN. 2, 1885. 








Lamps. (6d. 7 Figs.) January 8, 1884.—In order to put out 
the flame when the oil vessel is being taken out of the lamp, it is 
made with a circle of fixed catches round the wick-holder C which 
engage with studs on a ring which has one or two projections on its 
circumference, and is easily revolved in one direction only, con- 
trary movement being prevented by the e ent of the ratchet 
teeth with the catches. The air for combustion is admitted 
through a sliding door in the inner wall of the annular chamber 
H, the inner wall being eccentric. When the oil vessel is screwed 
into place, during the final turns the projections on the ring come 
in contact with a catch on the sliding door, and is turned by it, 
the ratchet teeth sliding over these on the fixed catches. In the 
reverse action, the catches prevent the ring being rotated, and one 
of its projections comes in contact with the opposite side of the 


catch on the sliding door, shutting off the supply of air, Owing 
to the eccentricity, the catch gradually recedes from the true 
centre, and eventually allows the ring to pass, so that the oil 
vessel may be unscrewed. The upper of the chimney N is 
ag by a cap, and an elastic metallic ring P is attached to its 

, the top edge of the ring closing the light chamber. The 
tube N is surrounded by adraught divider Q, open at the base, 
and itself surrounded by a shorter tube R cl at the bottom, 
but provided with openings into the air flue S, leading to an air 
chamber T surrounding the annular ring H. The air passes down 
between the tubes Q and R. A current of hot air ascends be- 
tween the tubes N and Q and aids the draught. The tubes being of 
different heights prevent conflict of the air currents. (Accepted 
November 4, 1884). 


971. G. W. Elliott, Swansea, Miners’ Safety Lam 
(6d. 8 Figs.) January 8, 1884.—A metallic chimney is fixed on 
the top of the glass cylinder surrounding the flame, and is in- 
closed in a cylinder of wire gauze, and may have at its top a small 
defiecting plate. The chimney and gauze may be incl withina 
shield to protect them from high velocities of the air. The inlet of 
the lamp is through the bottom of the body part and between the 
bottom of the glass cylinder and the oil chamber, and is protected 
on the outside by wire gauze, and a shield, the shield forming the 
connection or locking the body of the lamp to the or oil 
chamber. (Accepted November 14, 1884). 


1527. W.G. Thresher and H. J. L. Farebrother, 
Salisbury. Improvements in Safety Lamps for Use 
in Mines and such like Places. [6d. 6 Figs.) January 
16, 1884.—The principle of the diffusion of gases is taken advan- 
tage of to automatically extinguish the flame before sufficient 
explosive gas can accumulate to cause an explosion. A small 
block of metal swinging horizontally, is impelled by a spring over 
the wick should the miner attempt to unscrew the top of the lamp. 
(Accepted November 28, 1884). 


2284. J. Routledge and H. Johnson, Sunderland. 
Miners’ Safety Lam: (6d. 5 Figs.) January 28, 1884.—A 
central conical gauze tube or cap is arranged in the Py part of 
the lamp and is surrounded by a protecting tube of brass or tin 
having a perforated flange at its lower edge toadmit air. A strong 
glass cylinder surrounds the flame and a second outer gauze tube 
is arranged outside the projecting tube and is itself protected by 
a brass or tin tube, the position of which regulates the admission 
of air. The lower ends of the tubes are flanged and are secured 
ma the glass tube and the frame. (Accepted November 28, 
884). 





DYNAMOMETERS. 


1007 J.C. Mewburn. London. (M. Deprez, Paris). Integ- 
rating the Indications of Apparatus. [6d. 
5 Figs]. January 9, 1884.—The needle of a galvanometer is ar- 
ranged to oscillate between the faces of a fixed dial plate above, and 
a frame below, movable on hinges, and having a cam surface on its 
lower face. Below the frame is a toothed wheel driving by means 
of pawls a ratchet wheel. A roller mounted on the wheel runs 
on the cam surface of the movable frame and at certain points 
causes the frame to turn on its hinges and hold the needle. On 
the axis of the pawl are two spring tappets, placed in opposite 
directions, which, as they pass the needle, rise and so lower the nose 
of the tappet which takes into the teeth of the ratchet wheel and 
rotates it until the reverse pawl coming against a fixed stop forces 
the pawl to release the ratchet which is thus rotated to an extent 
corresponding to the angle made by the fixed stop and the needle. 
When the roller has over the thick portion of the cam 
surface the frame regains its normal position and releases the 
needle, As — to a dynamometer a semicircular disc is 
displaced angularly in rotation to a second fixed annular disc in 
proportion to the different tensions of the flexible blade of the 
dynamometer. A pawl pressing on the peripheries of the two 
discs falls into gear with a ratchet wheel on reaching the end of 
the movable disc and is lifted out on reaching the end of the fixed 
disc. The ratchet wheel is thus rotated an extent corresponding 
to the deflection of the movable disc. (Accepted November 7, 1884). 


6525. E. A. Bourry, St. Gaul, Switz. Dynamo- 
meters. (8d. 10 Figs.] April 18, 1884.—A pair of levers counter- 
balancing each other are caused to transmit the power or resistance 
uninterruptedly through the apparatus, Referring to the illustra- 
tions, a loose pulley C driven by the engine is provided with two 
diametrically opposite crank-pins a, each of which is articulated 
with a leg of a T-shaped lever E, whose other arms are re- 
spectively connected by links with two discs F and G, and which 
oscillates on a radial pin eon a pulley fast on the shaft. Spiral 
springs are arranged between the two discs FandG. The disc G is 
provided with a long boss having a loose collar prevented from 
turning round by the guide rod f, and acting upon the indicating 
instruments. The crank-pins @ act on the legs of the levers E, 
and compress or extend the springs in proportion to the power 
required to drive the wheel D. Ina modification the round pins 
and trunnions are replaeed by knife edges, or when required to 





couple two shafts the pulleys C and D are replaced respectively by 
a double crank and a crosshead fixed upon their own shafts, 























the crosshead ending with a pin fitting a central recess in the 
double crank. (Accepted November 21, 1884). 


BELTING. 


643. R.B. Jones and J. Hughes, Liverpool. Com- 
bination Belt for Machinery or Gastying oses. 
(6d. 1 Fig.} January 4, J884.—Ropes are stretched straight and 
sewn side by side longitudinally on a backing of canvas. The 
aoe may all be twisted one way or alternately, and are prefer- 
ably tarred. The whole is then put between rolls and compressed 
so as to flatten the ropes out, and beeswax and tallow rubbed in. 
(Accepted October 31, 1884). 


1110. F. Reddaway, Pendleton, Lanc. Woven 

. [2d.] January 10, 1884.—The belting is woven from 

camel-hair yarn and cotton yarn, the warp being so arranged as 

to bring the camel-hair to the outer surfaces. In making average 

belts, four cotton warps, four camel-hair warps, and two binding 
warps are employed. (Accepted October 25, 1884). 


1111. [2d.] The belting is madeofa specially woven material, 
having a cotton warp and a flax weft, the greater portion of the 
weight of the material being in the warp. This is folded, and the 
folds secured by longitudinal stitching, the belt produced being 
— with oil, paint, or other preparation. (Accepted October 25, 
1884). 


2423. V. J. Taylor, Warrington, Lanc. 

Belting. (2d.] January 31, 1884.—Wire cloth iz first coated on 
both sides with india-rubber solution. Belting cloth is damped 
and stretched lengthwise, and coated with india-rubber selution, 
and folded round the strip of wire cloth or gauze. An outer coat- 
ing of sheet india-rubber is then en. and the whole is vulca- 
nised under pressure. (Accepted November 25, 1884). 


GENERAL. 

1921. W. Rotton, Marsden, Yorks. Steam Traps. 
(6d, 2 Figs.] January 22, 1884.—A system of levers operated by 
ball or float are arranged so as to afford a powerful leverage for 
opening the discharge valve against the pressure of steam. The 
ball or float also raises a pawl taking in to the notched arm of a 
bellcrank lever, which retains the valve in its raised position 
until the float has fallen low enough to press back the bellcrank 
and liberate the pawl. (Accepted November 7, 1884). 


2000. J. Imray. (A. Frayer and La Société Michel et Cie., 
Paris). An Improved Water Meter. [6d. 6 Figs.) Jan- 
uary 23, 1884.—This relates to water meters of that kind in which 
two pistons are moved alternately up and down in adjoining 
cylinders, each piston working a slide which governs the supply 
and discharge of the fluid that acts on the other piston, and the 
object is to simplify the construction and provide an efficient 
ratchet and pawl arrangement for working thecounter. (Accepted 


November 18, 1884). 
1649. G. A. Woolley and H. Hart, London. Sus- 
as “ Bails” 
(6d. 3 Figs.) January 17, 


pen Poles or Bars known 
to Di Stables into Stalls. 

1884.—The object is to suspend the bail in such a manner that 
whilst it will not be released by mere kicking, yet if a steady 
weight be brought to bear upon it the suspending chain or rope 
will be disengaged from the device whereby itis held. Referring 
to the illustrations, should a horse get over the pole or bail which is 


suspended to the bent part b2 of the lever hook b, it will cause the 
lever to take the position shown by the dotted lines, the end 
rising until the hook b! escapes from the hook ¢, and the lever 
hook will fall tothe position z, allowing the suspended chain to 
fall off. The link a is divided at its upper end so that the lever d 
may be removed from the link without removing the counter- 
weight. The bent hook may be removed from the link in a 
similar manner. (Sealed December 9, 1884). 


902. J.G. Stadler, Lollikofen, and E. Schmid, Zu- 
rich, Switz. Ridge Tiles. (6d. 3 Figs.) January 7, 1884.— 
The tiles are made of bands of clay, each tile having a flat main 
portion having at its upper surface, near one end, a raised part 


with a recess in the under face thereof. Thelonger sides of the tiles 
are formed with a groove and tongue. The lower face of the tile 
is provided with two projections or one central projection. The 
ig _ placed so as to overlap one another, (Accepted October 
28, 1884). 


22. A. Hemingway, London. Lamp and Gas 
Burners and Re: tors for Same. (6d. 6 Figs.) Jan- 
uary 1, 1884,—Referring to the illustration, the supply pipe G 
leads into the regulator chamber H, from the bottom of which the 
gas er liquid passes by pipes K to the pipe F and to the burner; 
the lower part of the chamber may contain a spongy or fibrous 
material capable of absorbing oil and provided with a large 
vaporising surface, The burner A consists of one ring of jets 








inclined downwards, a platinum disc P being rendered incandes- 
cent by the flame and serving also as a reflector. The gas is 
heated in descending the pipe F by the products of combustion, 
which pass up the lar space bet the chimney C and pipe 
F. The air neg in between an outer globe D and the chimney 
C, as shown by the arrows, and is highly heated. The chimney 
and globes may be of glass, mica, or other transparent material. 
As shown, the lower parts are of glass and the gd of mica. 
A diaphragm X of gauze prevents access of dirt to the burner and 
prevents sudden rushes of gas. (Accepted November 7, 1884). 


667. T. Heron, Manchester. Gas Burner Gov- 
ernors. [4d. 3 Figs.) January 4, 1884.—The zovernor is 
attached to the burner, and regulates the quantity of gas con- 
sumed, whatever the pressure. Referring to the illustration, the 
case of the burner is made in two parts screwed together. The 
upper part has attached to it any ordinary burner, or as shown a 
duplex burner. Within the lower part of the casing slides a tube 
E, closed at its upper end and carrying a disc slightly less in dia- 
meter than the d ter of the chamber in which it works. The 








upper part of the tube E slides in a hole in a disc H, secured be- 
tween the two parts and having diagonal holes K drilled in it as 
shown. Small holes F are provided in the tube E just below the 
disc. Upon any excess of pressure, the disc B is caused to rise and 
causes the wr _ of the tube E to diminish the area of the 
outlet holes K, The gas passes up the tube E, through the holes 
F around the edges of the disc B and by the passages K to the 
burners. (Accepted October 28, 1884). 


962. T. Thorp, Whitefield, Lanc. Supplying Air 
for Combustion with Gas. [6d. 8 Figs.) January 8, 1884. 
—This relates to gas burners in which the flame is deflected down- 
wards. The gas supply is inclosed in a tubular casing, and air 
under a pressure slightly greater than the atmospheric pressure is 
admitted to the casing or in a regenerative burner directly to the 
regenerator, or a nozzle may be fixed at a point above or below the 
burner, to which air under a considerable pressure is — 
and draws in atmospheric air, which passes through the tube or 
casing surrounding the burner. (Accepted October 28, 1884). 


1625. T.[Moy, London. Improvements in the Con- 
struction of eighing Apparatus. (6d. 16 Figs.) 
January 17, 1884.—The invention consists in substituting rolling 
contacts for knife edges and pivots, and also in having shifting 
fulcra and Variable leverages in place of movable weights. 
Various obvious applications of these principles are described and 
illustrated. (Accepted November 7, 1884). 


2565. H. H. Lake, London. (W. Hartmann, Fulda). 
Improvements in and Rela to tones or 

for Grin Corn and 5: Materials. [6/. 10 
Figs.| February 1, 1884.—The annular grinding surface of the 
grinding disc is formed by placing a number of metal strips, 
sharpened at their upper edges and having different heights, side 
by side and in proper succession. (Accepted November 25, 1884). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
ee with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





THE ARTISANS’ YEAR Book.—The present issue of the 
Artisans’ Year Book begins with asummary of the scientific 
progress of the last twelve months, and this is followed by 
sixty pages of short articles upon industrial processes, 
workshop dodges, and useful recipes. Many articles which 
are in daily use, but the composition of which is little 
understood, such as stains and varnishes, lithographic 
ink, putty, imitation marble, cements, alloys and the ike, 
are described, while for mechanics there are articles on 
wheel cutting and ornamental turning. In addition there 
is the usual calendar. The publishers are Abel Heywood 





and Son, Manchester, and Simpkin, Marshall, and Co., 
London. 
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PRIVATE BILL LEGISLATION. 


Now that the tunnel of the Mersey Railway 
Company, under the river from which it takes its 
name, is in a fair way to become wn fait accompli, 
that company appear anxious to perfect their com- 
munications both in Liverpool and Birkenhead, so 
that on the opening of their line the large amount 
of business expected, may be satisfactorily dealt 
with. With that object in view they have deposited 
plans for eleven new works, of which eight are rail- 
ways, two subways for foot-passengers, and the 
last is a deviation of a road and the tramways 
thereon in Birkenhead. Five of the railways are 
in Liverpool, of which No. 1, about a quarter of a 
mile long, commences by a junction with the line 
now in course of construction at a point in Lord- 
street, about midway between Castle-street and 
Whitechapel, and taking a north-westerly course 
partly under the latter street, terminates at the 
junction of Marble-street with Hood-street ; Nos. 2 
and 3, each also about a quarter of a mile in length, 
commence by junctions with the before-mentioned 
line at points under the Old Quay Wharf, distant 
respectively 20 and 24 yards from the centre of the 
entrance lock of the Manchester Dock, and termi- 
nate under Water-street at the same point, 13 yards 
west of its junction with Back Goree. Nos. 4 and 
5 form a continuous line about 50 chains long 
which commences by junctions with Nos. 2 and 3 
at their termination, and is carried beneath the 
surface of New Quay, Bath-street, and Waterloo- 
road to near the entrance to the Waterloo 
Dock, where it forms a junction, opposite Sligo- 
street, with the railways of the Mersey Docks 
and Harbour Board. Last session the com- 
pany obtained powers to construct in Birkenhead a 
branch in a northerly direction from their main line 
in Hamilton-square to Cavendish-street, a distance 
of about a mile and a quarter. Railway No. 6 of 
this session commences by a junction with that 
branch, at a point in Beckwith-street, 30 yards 
south of Livingstone-street, and also proceeds in a 
northerly direction to the junction of Cleveland- 
street and Corporation-road, along the latter 
thoroughfare ; it is thence carried to a point about 
70 yards north of Price-street, where it forms 
a junction with the railway of the Mersey Docks 
and Harbour Board. In connection with this work 
it is proposed to deviate Corporation-road between 
Patten-street and Cavendish-street, a length of 
about a quarter of a mile. No. 7, about 25 chains 
long, commences by a junction with No. 6 at a 
point 80 yards west of the junction of Cleve- 
land-street and Corporation-road, and terminates 
at a point 60 yards south of the junction of 
Duke-street with the same road. No. 8 com- 
mences by a junction with the company’s main 
line opposite the centre of Orchard-road, and 
terminates by a junction with the Chester and 
Birkenhead joint railway near the bridge, carrying 
Rock-lane over that railway. It thus makes a 
junction with that railway at a point about three- 
quarters of a mile south of the present authorised 
junction at Tranmere, but powers are not taken, 
however, for the abandonment of the last-men- 
tioned junction. The two subways for foot-pas- 
sengers are situate one on each side of the Mersey, 
and are intended to give direct access to the 
station to be placed there, from the districts imme- 
diately on the river banks. 

The Wirral Railway Company, incorporated to 
acquire and construct railways in that part of 
Cheshire situate between the estuaries of the Mersey 
and Dee, called the Hundred of Wirral, is possessed 
of the Seacombe and Hoylake Railway, 64 miles in 
length, which extends from the west end of the 
Great Float at Birkenhead to West Kirby on the 
north-east shore of the Dee. It has also Parlia- 
mentary powers to construct railways of an aggre- 
gate length of 134 miles, which commence at New 
Brighton, pass through Wallasey, Bidstone, Upton, 
near Woodchurch, and Tranmere, and terminate 
by a junction with the Mersey Railway near the 
Borough-road Station, Birkenhead. There is also 
an extension of the Seacombe and Hoylake Rail- 
way authorised to the south-east corner of the Park, 
Birkenhead. By the existing and authorised lines 
of the company it is expected, on the completion of 
the Mersey tunnel, that an enormous impetus will 
be given to building operations on their course, 
which will become a favourite residential district 
for the merchants and others engaged in business at 
Liverpool and Birkenhead. 

During last October operations were commenced 





on the authorised lines at Bidstone, when Mr. 
Gladstone cut the first sod. After the ceremony he 
referred in a glowing speech to the importance of the 
undertaking, when it should form a link in the line 
of communication connecting Liverpool with North 
Wales, the Mersey being crossed by the tunnel and 
the Dee by the swing bridge authorised last session 
by the Act obtained by the Manchester, Sheffield, 
and Lincolnshire Railway Company, notwithstand- 
ing sustained opposition both in the Lords and 
Commons. At present, however, there is an ex- 
tensive gap in that line of communication, and the 
Wirral Railway Company propose to close it by 
the construction of a line about 134 miles long, 
to commence in the parish of Bidstone by a junc- 
tion with its line authorised last session at a point 
in the northern fence of the road leading from 
Birkenhead to Moreton, about half a mile east of the 
latter village. The line is then carried in a southerly 
direction to Neston on the north-east shore of the 
Dee ; continuing its course along that shore it crosses 
the sands at the northern end of the reclaimed land, 
and terminates by a junction with the Manchester, 
Sheffield, and Lincolnshire Railway Company’s 
line from Chester to Connah’s Quay, at a point 
on the north-east bank of the River Dee at the 
commencement of the proposed swing bridge. 
No. 5, about two miles long, commences by a 
junction with the line just described, at a point 
about 14 miles from its termination, and taking a 
course towards Chester, forms a junction with the 
before-mentioned Chester to Connah’s Quay line 
near the road leading from Eastham to Queen’s 
Ferry. No. 6, about a quarter of a mile long, connects 
the proposed line at Woodchurch with the authorised 
line of the company towards Birkehead. Powers 
are to be asked to enable the Great Western, Lon- 
don and North-Western, Manchester, Sheffield, 
and Lincolnshire, Seacombe and Hoylake, Wrex- 
ham and Connah’s Quay, and Mersey Railway Com- 
panies, to enter into agreements for the working 
and use of the proposed lines. 

The Wrexham and Ellesmere Railway, proposed 
to be constructed by an independent company, is 
almost identical in its objects with the scheme 
called the Denbighshire and Shropshire Railway, 
which, having been introduced last session, was, 
after a successful fight inthe Commons, withdrawn 
before being taken into the Lords’ Committee. The 
present line, about eleven miles long, commences 
by a junction with the Railway No. 1, authorised 
by the Wrexham, Mold, and Connah’s Quay Railway 
Company’s Act obtained in 1882, at a point near 
St. Mary’s Church, Wrexham, six chains west of 
the commencement of that authorised line ; it then 
takes a south-westerly course passing near March- 
wiel, Bangor, Penley, and Overton, and ter- 
minates by a junction with the Cambrian Railway 
at a point about one and a quarter miles west of 
Ellesmere. Running powers are to be asked for 
over the Cambrian Railway between the point of 
junction therewith and Whitchurch, including all 
the stations on that portion. From this it would 
appear that the present object of the line is purely 
the accommodation of the district it traverses ; on 
the other hand, in connection with the scheme last 
described, it would, if both be carried out, afford a 
route, vid the Cambrian and the systems allied 
therewith, between Liverpool and South Wales in- 
dependently of those afforded by the Great Western 
and London and North-Western Railways. Powers 
are to bealso taken to enable the Wrexham, Mold, 
and Connah’s Quay Railway Company to enter into 
agreements for the construction and working of the 
proposed line, and to enable that company to 
apply to the purpose of the intended Act separate 
capital or funds belonging to them. 

It is proposed to incorporate a company for the 
purpose of constructing the Stourbridge Western 
Railway, an isolated line with no junctions with 
existing railway. 1t is about three miles long and 
commences near the Golden Lion Inn, Stourbridge, 
on the south side of the Enville-road, and proceed- 
ing in a westerly direction, terminates near Kinver, 


“at a point 100 yards north-east of the bridge carry- 


ing the bridle road from near the Whittington Inn 
over the Staffordshire and Worcestershire Canal. 
The Northampton, Banbury, and Metropolitan 
Railway is independently promoted to connect the 
Aylesbury and Buckingham Railway, and through 
that line the Metropolitan Railway, with the North- 
ampton and Banbury Railway, and lines in connec- 
tion therewith. The proposed scheme consists of 
four railways. Nos. 1 and 2 form a continuous line, 
about 15 miles in length, which commences. by a 





;with the proposed line. 





junction with the Aylesbury and Buckingham 


Railway, near Winslow-road Station, thence pro- 
ceeds in a northerly direction to the west side of 
Buckingham; for some distance, about five miles, its 
course lies nearly parallel to and not far from the 
Banbury and Buckingham branch of the London 
and North-Western Railway, with which branch a 
junction, No. 3, is made near Buckingham. It 
is then carried near Stowe, Silverstone, and Whittle- 
bury to itstermination at Towcester, where a junc- 
is made with the Northampton and Banbury Rail- 
way at a point 130 yards south-west of Greens 
Norton Junction of the East and West Junction 
Railway with that railway. No. 4 is a junction 
between the Northampton and Banbury Railway 
at a point 30 chains north-west of the booking 
office at Blisworth and the Northampton and Peter- 
borough branch of the London and North-Western 
Railway, ata point on that branch a quarter of a 
mile north of the bridge carrying it over the Grand 
Junction Canal near Blisworth. This line will 
enable traftic to be exchanged between the lines it 
affects without its being carried into Blisworth Sta- 
tion. Running powers are to be asked over so 
much of the Northampton and Banbury line as lies 
between the point of junction and Blisworth Sta- 
tion, as well as over the whole of the Aylesbury 
and Buckingham Railway. Powers are to be taken 
in the Bill to enable the Evesham, Redditch, and 
Stratford-upon-Avon, East and West Junction, 
Northampton and Banbury, Stratford, Towcester, 
and Midland Junction, Oxford, Aylesbury, and Me- 
tropolitan Junction, and Metropolitan Railway Com- 
panies to make provision for the formation of a joint 
committee for the working of the whole of the lines 
belonging to those companies as one system, and to 
empower the company on the one hand and the 
before - mentioned companies, together with the 
Midland, Great Western, and London and North- 
Western Railway Companies, or any one, two, or 
more of them, to enter into agreements or contracts 
for the construction, use, working, or management 
by the contracting companies of their respective 
railways and works. 

The Northampton, Daventry, and Leamington 
Railway, independently promoted, is in part a re- 
vival of a scheme introduced into Parliament last 
session with varying success, for after passing the 
Commons practically unopposed it was withdrawn 
before reaching the Lords. The present project 
consists of six lines, of an aggregate length of 
nearly 30 miles. Nos. 1, 3, 4, and 5 form a continuous 
line, which commences by a junction with the Bed- 
ford and Northampton line of the Midland Rail- 
way Company, and thence takes a westerly course, 
crossing the London and North-Western main 
line about three-quarters of a mile north of 
Weedon Station. The line then passes close to 
Daventry, from which place a north-westerly course 
is taken to near Braunston, where its direction is 
changed and a nearly direct line is followed to 
Leamington, where junctions are made with the 
Rugby and Leamington branch of the London and 
North-Western Railway Company, and with the 
Oxford and Birmingham line of the Great Western 
Railway Company, in each case at points 40 yards 
south of the bridges carrying those lines over the 
Warwick and Napton Canal. A branch, about three- 
quarters of a mile in length, also connects the main 
line of the first-named company at Weedon Station 
The principal objects of 
the line are to make a direct communication between 
Cambridge, Bedford, and Northampton and Lea- 
mington and the Great Western lines there, to give 
railway accommodation to Daventry and the district 
traversed, and especially to the extensive lime-pro- 
ducing establishments at Stowe and other places 
famous for lias lime, which at present have to de- 
pend upon canal transport, with the necessary in- 
convenience of transhipment on to the railway. 
Running powers are proposed to be taken over so 
much of the Great Western Railway as is situate 
between the junction therewith and Leamington 
Station, and over so much of the London and 
North-Western Railway as is situate between the 
junction therewith and Leamington Avenue Station. 
The company is also to be empowered to enter into 
agreements with those two companies and with the 
Midland Company for the use and working of the 
proposed line. 

The Stratford-upon-Avon, Towcester, and Mid- 
land Junction Railway Company seek powers to con- 
struct a line a few miles in length which commences 
by a junction at Towcester with the Northampton 
and Banbury Railway about a quarter of a mile north- 
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east of where that line is crossed by the turnpike 
road from Towcester to Daventry and terminates 


| 


are to be taken over the lines of the last-mentioned 
railway company, of those belonging to the East 


by a junction with the authorised line of the com- | and West junction. The Northampton and Banbury 


pany at Easton Neston. 


It is proposed to abandon | and the Stratford-upon-Avon, Towcester, and Mid- 


the whole of their Railway No. 2, and so much of | land Junction Railway Companies, and these com- 
No. 4 authorised by the company’s Act of 1879, as | panies, together with the Great Western, Midland, 
will be rendered unnecessary if the proposed lines | and London and North-Western Railway Com- 


be sanctioned. 

Two sets of plans, bearing the title of Worcester 
and Broom Railway, are deposited by independent 
parties forthe purpose of constructing a railway 
between those places ; the course followed in each 
case, however, is slightly different, though similar 
to those proposed in former sessions. 
these, about 15? miles long, is ‘almost exactly the 
same as that proposed in session 1882, and com- 
mencing on the south side of Worcester, near the 
Albion Inn on the Bath road, passes near Spetchley, 
White Ladies, Aston-Snodsbury, Rous Lench, and 
terminates by a junction with the Evesham, 
Redditch, and Stratford-upon-Avon Railway at a 
point 200 yards east of the bridge carrying that line 
over the River Arrow near Broom. A junction line, 
30 chains long, connects this line with the Great 
Western Railway, about 1} miles south of Wor- 
cester Station, and there is also a junction with 
the Midland Railway, of the same length as the 
last described, at a point about three-quarters of a 
inile south of Spetchley Station. A second junction is 
made with the before-mentioned Evesham, Redditch, 
and Stratford-upon-Avon Railway about a quarter of 


a mile south of Broom Junction. Running powers | 


The first of | 


| 





panies are to be enabled to enter into agreements 
with the company for the construction, use, and 
working of the proposed line. 


called Flag Meadow and passes through Bredicot, 
Grafton Flyford, and Abbots Morton, and terminates 


by a junction with the Evesham, Redditch, and Strat- | 


ford-upon-Avon Railway near the bridge carrying 


the road from Broom to Bedford over that railway. | 
There is also a junction at Worcester connecting | 


the proposed line with the Great Western Railway, 
at a point about half a mile west of Worcester 
Station. Running powers are to be asked for over 


the Evesham, Redditch, and Stratford-upon-Avon, | 


the East and West Junction, and the Stratford, 
Towcester, and Midland Junction Railway, and 
over so much of the Northampton and Banbury 
Railway as lies between Greens Norton Junction 
and the junction of that railway with the last-men- 
tioned railway, and over so much of the Great 
Western Railway as lies between the junction there- 
with and the Shrubhill Station. All these compa- 


nies and the Midland Railway Company, are to be | 


empowered to enter into agreements for the 


The scheme of the | 
rival company is about 16 miles in length and com- | 
mences on the north side of Worcester in a field | 














construction, use, and working of the proposed line. 
The object of these lines appears to be to esta- 
blish, in connection with the lines over which run- 
ning powers are sought, a direct east and west line 
extending from Bedford to Worcester. 

The London and North-Western Railway Com- 
pany only propose one new railway, that being a 
branch about four miles long from their Weedon 
Station to Daventry. They also propose to widen 
their Huddersfield and Manchester line from the 
north end of Standedge tunnel to the north-east 
end of the viaduct south of Golcar Station, a dis- 
| tance of about five miles. A new dock at Garston, 
with entrance channels thereto, is proposed to be 
constructed by the company on the foreshore of the 
| Mersey at Garston. 











CABLE TRAMWAYS. 
By J. Bucknatt - Suita. 
(Continued from page 564 of our last volume.) 

THE connection between the ‘‘dummies” and 
cars was at first effected by means of spiral springs 
in order to prevent jarring when starting, but this 
precaution was subsequently found to be quite un- 
necessary, and it was soon proved that if the grip- 
pers were carefully manipulated there was no 
noticeable objection on this ground. The endless 
cables used on the line were constructed of steel 





wires, and were about 3 in. in circumference, 
and 6800 ft. in length. The strands were com- 
‘posed of 114 wires of No. 16 gauge, and weigh- 
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ing in its entirety about 4} tons. The cable 


to be employed was then passed through the | 


up-and-down slotted street tubes of the line, 
thence overa grip pulley situated in the engine- 
house, where it was carefully spliced. The original 
engine employed for operating the grip pulley 
and driving the cable at a speed of about four 
miles per hour, was about 30 horse-power, having 
cylinders 12 in. in diameter and 24 in. stroke, 
fitted with Meyer’s variable automatic valve gear. 
The terminal pulleys and tensional apparatus 
were placed below the street surface in pits or 
vaults provided at the termini of the line, and 
having their retaining walls constructed of wood- 


work. The road hasa gauge of 3ft. 6in., composed 
of an ordinary 20 lb. rail laid flush with the 


street by packing with planks. All the timber used 
in the street construction is of what is termed ‘‘red- 
wood,” and which is stated to be capable of remain- 
ing in the ground in a sound condition for fully ten 
years. 

Although the Clay-street cable railroad was 
opened for public trattic in August, 1873, about a 
month elapsed before the line was really completed. 

At the lower or Kearny-street terminus a double 
turntable was provided. The available space at 
this point was very limited, and in view of this, 
some ingenuity had to be exercised. When a 
dummy car reached the foot of the incline, it was 
uncoupled from the common car and run on to the 
turntable, the slot in the latter allowing the shank 
of the grip to pass freely down. The table was 
then turned round one quarter of its circumference, 
The car was then run on the other table, which 
was turned back, and was so run on the up track. 
The ordinary car was then brought on to the turn- 
table, and transferred in the same manner and 
coupled to the traction car, ready for the ascent. 
This course was necessary, as there were double 
lines ; and the travelling wire rope ran down be- 
neath one pair and up under the other. 


As the | 





points with the centre of the slot and tube. By 
pushing on the dummy, the centre of this triangle 
being held in position by appropriate means, the car 
was turned round ina very small area, and was 
ready for the return trip when attached to the other 
car, which had already been turned on the table. 

The time occupied by the cars in travelling the 
entire length of the line—about 3300 ft.—was about 
eleven minutes, including stoppages. The con- 
sumption of fuel involved in operating this line was 
about 85 lb. per working hour. The approximate 
power expended in maintaining the machinery and 
cables in motion was estimated at 6 horse-power. 
The piston speed of the driving engine averaged 
about 400 ft. per minute, and the working pressure 
of steam varied from about 80 1b. to 100 lb. per 
square inch. 

As before mentioned, the estimated cost of con- 
struction and equipment of the line was about 
100,000 dols., and about 1000 ft. of cable tube were 
constructed in excess of that provided for, without 
the estimate being exceeded. 

The following is a detailed account of the actual 
expenditure incurred in building and equipping 
this line. 

dols. 
About 6600 ft. of track and cable tube ... 38,200 
Tension apparatus and turntables 2,625 
Engine, boiler, and gearing, Xe. .. 5,000 
Steel wire cable of about 6800 ft. length 
9 dummy cars aes 
7 cars with brakes and fittings “a .. 6,475 
Site and buildings for engine house, car 


depot, and offices ... 9,000 
Charges made for interferences with gas 

and water services in street 1,300 
Superintending and incidental expenses 

and expenditute 7e franchise, &c. 10,000 

85,150 
About 5230 ft. of horse track, 5 turnouts 

| and points, about 20 horsesand 3cars 15,000 

Total sea .-» 100,150 


gripping attachments passed down under the street | 


surface through the slot, it was necessary to have a 
similar slot in both turntables to allow of the grip 
car being turned. 

The method adopted at the upper end of the road 
was more simple. A turnout was made for the 
cars, Which ran down to a common single turntable, 
A circular table thus connected both tracks with a 
slotted path described around a centre. 


A small | 
iron triangular frame connected the dummy at two 


From the above figures 


exceeded by about 30/., and further, the cost per 


mile of single cable track was about 6000/., or about | 


31. 10s. per lineal yard run. Also from the above it 


may be gathered that this inaugural cable tramway 
was constructed and equipped with all incidental | 
| expenses included, at a cost of about 14,0001. per | 
It should, however, be re- 


mile, or 8/. per yard run. 


it will be seen that the | 
| estimated cost, equal to about 20,000/., was only | 





membered that the cost of labour and materials is 
much higher in the United States than in England. 

It will now be interesting to take a brief glance 
at some of the early traftic returns of the line and 
corresponding consumption of fuel for the work 
then performed. 

During the month of February, 1874, 76,500 
passengers were conveyed over the line for a con- 
sumption of 39,755 1b. of coal, and in May follow- 
ing 91,566 persons travelled by the line for a 
consumption of 37,848lb. of fuel. The coal then 
used cost the company about 12 dols. 50 cents per 
ton, delivered at the engine-house, but later suit- 
able coal was obtained for about 7dols. to 8 dols. 
per ton, or about 30s. The traffic returns of the 
line kept on continually increasing, and during 1875 
and 1876 the company carried an average of about 
150,000 passengers per month. 

The first cable used upon this line lasted in work- 
ing order for about two years and three months, 
thus giving a daily working cost of 4dols. 93 cents, 
or about ll. per day. The second cable was put in 
the road during December, 1875, and ran twelve 
hours per day until October, 1877, or for 686 days, 

| at a working cost of 7 dols., or about 28s. per day. 

In 1877 the line had proved so successful that it 
was extended to Van, Ness Avenue, under the 
superintendence of a Mr. Wheeler. This involved 
the addition of about 2000ft. more cable track, 
which was of a modificd construction as compared 
with the first portion built. The general con- 
figuration of the tube and track frames used is re- 
presented at Fig. 14, and was of such size and form 


tA 
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as to be capable of carrying the rails as well as 
forming the tube in which the cableruns. The con- 
tinuity of the tube between these frames is obtained 
by the light iron casing a, against which earth is 
filled and rammed. These combined tube frames 
| and rail chairs weigh about 3801b. each, and there- 
| fore cannot be commended upon grounds of economy 
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when ordinary iron castings in the United States 
were costing about 15/. 10s. per ton. 

We will now direct our attention to the Clay-street 
line as it exists at the present time. The endless 
hauling cable is now over 11,000 ft. in length, and is 
constructed of crucible steel wires formed into six 
strands of nineteen wires each. The wire has an 
approximate aggregate tensile strength of 160,000 Ib. 
(about 70 tons) per square inch of sectional area. 
The terminal and engine-house pulleys for chang- 
ing the direction of the cable are 8 ft. in dia- 
meter. The third cable, which was put in the road 
in October, 1877, lasted until September, 1878, or 
about 340 days, but had to be repaired twice before 
the end of 1877. The first instance of stranding 
was occasioned by the cable leaving one of the large 
engine-house pulleys, and the second was owing to 
a grip shank breaking and sticking fast in the tube ; 
but it is particularly worthy of notice that in 
neither case were the ends of the parted cable 
found more than 10 ft. apart in the tube, whilst the 
cars on the line did not travel more than that dis- 
tance before being effectually arrested by the wheel 
and track brakes. These accidents were of a most 
exceptional character, and may be assumed to have 
been due to the infancy of the enterprise, as they 
have not been known to recur. 

The fourth cable ran until November, 1879, or 
415 days, with satisfactory results; whereas the 
fifth cable only lasted until April, 1881, or 110 
days, and during this short life had to be slightly 
repaired on several occasions. The sixth cable ran 
about 396 days, or until April, 1882, whilst the life 
of the last cable exceeded 430 days. The tensile 
strains upon the cables thus employed are by no 
means severe, and the principal injury done to them 
results from transverse strains from the numerous 
bends over the various pulleys. The amount of 
wear and tear inflicted upon the cables by the 
nipping action of the car grippers is also not of a 
serious nature. Too much attention cannot, how- 
ever, be paid to the materials and manufacture of 
the cables, which should possess a high degree of 
toughness and flexibility. As wire cables thus em- 
ployed usually give ample signs of wear or ap- 
proaching weakness, they can generally be repaired 
during the night without any interference with 
daily traffic ; indeed an old or injured cable may be 
entirely removed and replaced by a new one in a 
few hours, without in any way interfering with the 
daily work. Again, the machinery in the engine- 
room .is so arranged that the cable must pass for 
’ some distance in open view of the engineer or at- 
tendant in charge, whose duty it is to make a fre- 
quent examination of it whilst running. 

The cable is now operated by a horizontal engine 
(about 45 horse-power) having a cylinder 14 in. in 
diameter with 28 in. stroke fitted with Ryder’s 
variable automatic valve gear, and is driven at a 
velocity of about six miles per hour, for seventeen 
working hours per day—the piston speed being 
about 530ft. per minute. The engine is supplied 
with steam from a tube boiler of about 6 ft. long by 
4 ft. 6 in. in diameter, consuming about 1 ton 10 cwt. 
of fuel per day. A duplicate engine and boiler is 
kept in reserve. The boiler furnaces are fitted with 
smoke-consuming appliances, which communicate 
with a chimney shaft about 80 ft. high. 

A five minutes’ service is commonly run upon 
the line, with the exception of afternoons, when 
the cars depart every three minutes. The traffic 
is conducted with great precision and punctuality, 
and upon examining the timekeeper’s returns 
throughout all seasons, it is a very rare occurrence 
tu see note taken of any car being a half-minute 
late on the line. The travelling by these cable 
tramcars is generally admitted to be extremely 
pleasant, there being no appreciable noise, vibra- 
tions, or fluctuations in speed, such as is experienced 
in horse cars. The traffic returns show that three 
times as many passengers travel up the hill as down. 

From the figures already given regarding the 
average number of passengers carried over the line 
per month, with the corresponding consumption of 
fuel, it will be seen that the latter expenditure 
averages less than 3 1b. of coal for each person con- 
veyed (which represents a cost of less that half a 
farthing per person), the consumption of fuel 
apparently varying from about 160 1b. to 200 lb. 
per hour. 

It may be regretted by some that no diagrams of 
the engine’s performances are given, to demonstrate 
the exact amount of power expended in setting the 
cable and other machinery in motion, and in pro- 
pelling the cars. It should, however, be under- 





stood that the conditions of traffic upon such a line 
are so variable, and subject to such continual and 
rapid fluctuations, that such determinations by in- 
dicator cards are practically of little value. In 
other systems of locomotion the frictional resist- 
ance in pounds per car-ton, as also the propelling 
power exerted, can be more accurately determined 
than is the case with the system at issue ; the most 
reliable tests by which the performance can be 
judged are, in the latter case, the cost of operation 
and maintenance and the consumption of fuel. 

Upon reference to Figs. 15 and 16, page 26, which 
represent respectively a sectional plan and trans- 
verse sectional elevation of the Clay-street engine- 
room, 15 ft. below the road level, the arrangement 
and operation of the cable driving, compensating 
and controlling machinery will be readily under- 
stood. S represents the driving engines in dupli- 
cate, which receive their steam supply from the 
boilers S', and actuate the cable hauling drum T 
through the intervention of the countershaft and 
spur gearing ¢. The direction of motion of the 
various parts of the cable is represented by arrows. 
The cable on its inward passage to the engine-room 
is deflected at right angles by the large pulleys 
U U! (mounted in a pit or vault beneath the road) 
and thence passes to the driving clip pulley T, then 
over a sliding sheave or tackle arrangement V for 
taking up any undue slack, back to the said driving 
pulley, and finally out to the road tube again by the 
pulleys ww. 

The arrangement provided for taking up any 
undue slack of the cable resulting from permanent 
stretching, simply consists of the mounted pulley 
V which is capable of being moved along the 
guides v away from the driving puiley T. By mov- 
ing the pulley V back or away from the driving 
gear, about 100 ft. of the cable can be taken up, or 
pulled into the engine-room, which amounts to not 
quite 1 per cent. of its entire length. 

It will now be understood how the circuit of the 
endless cable B is effected and operated, or how it 
is caused to pass from the engine-room by the 
pulleys wu wu!to the pulleys in the street tube A? 
between the one set of lines to the one terminus pul- 
ley or set of pulleys, and similarly back in a parallel 
plane by the other track tube A!to the other terminus 
pulley or pulleys, returning in another portion of 
the tube A? over the pulleys U U!, leading to the 
driving pulley T and slack-compensating gear V. 
In order to obtain the necessary adhesion or fric- 
tional resistance for driving the cable, without 
numerous turns over the driving pulley, the latter 
is provided with peripheral nipping jaws q q' as 
shown in Fig. 17, which represents a detached por- 
tion of the same to an enlarged scale. 

At the Kearny-street terminus of the line the 
cable passes round a sheave or pulley mounted upon 
a tension carriage (similar to that shown in Fig. 4, 
page 562 of our last volume), having a counter- 
weight of about 3300 lb. arranged on a double 
purchase gear, which automatically maintains the 
cable at a uniform tension requisite for the work- 
ing of the line. This apparatus automatically com- 
pensates for any small fluctuations in the length 
of the cable, resulting from stretching or from 
variations in temperature, &c. 

Wherever the small cable supporting pulleys C 
occur within the tube A, small pits are provided 
for their reception, and to these access may be ob- 
tained through manholes. These small pulley pits 
may all be directly connected with the street sewer 
for the purpose of draining the cable tube, or, say, 
every fifth one may be thus connected, whilst the 


intermediate pits drain into each other succe:sively. 
In practice, no difficulty arises from these draining 
operations, and very little water or dirt is found to 
accumulate within the cable tube or pits, which may 
be kept quite clean by dragging a properly shaped 
scraper through them once every four to six months 
according to the district and climate. It has been 
practically proved that any wet or dirt getting into 
the cable tube in no way interferes with the effi- 
cient operation of the system, and further that 





the slot or aperture in the road surface, through 
which the grip shanks pass, has never been known 
in practice to get clogged, or in any way materially 
obstructed. 

Fig. 18, on the previous page, represents a 
pictorial view of the Clay-streat Hill cable tram- 
way, looking east from the company’s premises at 
the corner of Leavenworth-street. From this view 
it will be seen that the line consists of a double 
track practically quite straight in a longitudinal 
direction. The manner in which grades of the 
Clay-street line are cut by level crossings of streets 
at right angles thereto, is also apparent in this view. 

Any remarks upon comparative merits or demerits 
in the construction and operation of this and other 
cable lines, will be reserved for an article towards 
the close of this series. 

(To be continued.) 








THE TEHUANTEPEC SHIP RAILWAY. 

THE name of James B. Eads will be recorded in 
the history of the United States with lasting charac- 
ters, as one of her greatest engineers. In this 
capacity no comparison can be instituted between 
him and De Lesseps, who can lay no claim to engi- 
neering skill, but only to a great diplomatic and 
administrative genius. In these latter qualities, 
however, we think there is little to choose between 
him and Mr. Eads, who, if he successfully achieves 
his present bold and all-absorbing project, will have 
overcome as many difliculties, physical and moral, 
as ever De Lesseps encountered in digging the Suez 
Canal. It is not our intention to present anything 
like a complete biography of Mr. EKads,* but a few 
of the more salient incidents of his life will suitably 
preface a detailed notice of the great and original 
work with which he hopes to crown his long and 
useful career. 

Like so many of America’s great men, Mr. Eads 
has been the engineer of his own fortune. He was 
born on May 23rd, 1820, in the village of Lawrence- 
burgh, Indiana, and was removed with his family 
to St. Louis, thirteen years later. At that time 
circumstances compelled him to seek such employ- 
ment as his age and neglected education fitted him 
for. Having obtained it, he devoted his scanty 
leisure to study, and even at this early time his 
interest appears to have been centred on the phe- 
nomena presented by the mighty stream from which 
he was destined afterwards to gain name and fortune. 
When eighteen years of age the never-ceasing attrac- 
tion exercised on him by the Mississippi led him to 
take the situation of a steamboat clerk, and the years 
he spent in travelling up and down the river, gave 
him full opportunities for becoming intimately ac- 
quainted with all its varieties of floods and currents, 
and their action on the navigable channels by the 
destruction of banks and deposition of  sedi- 
ment. During this time he had perfected several 
inventions having special reference to hydraulic 
engineering ; diving-bells, submarine boats, sand 
pumps, machinery for raising sunken vessels, 
removing snags, &c. As a natural result Mr. 
Eads guitted his employment on the steamboat 
and soon established himself as an engineer at St. 
Louis, where he soon became well known and 
appreciated. When the Civil War blazed out, Mr. 
Eads had made far more than a local reputation, 
and was on the road to fortune. His ability and 
energy were known and valued at Washington as 
well as at St. Louis, for his name had become pro- 
minent as the promoter of various projects con- 
nected with the improvement of the navigation of 
the Mississippi, and he was then recognised as an 
authority upon that subject, as well as an able 
mechanical engineer. The war gave him an op- 
portunity for displaying the wonderful energy and 
powers of resource which distinguish his character, 
and we cannot refrain from quoting from Mr. 
Boynton’s ‘‘ History of the United States Navy,” 
the story of Mr. Eads’ chief connection with the 
war : 

‘* During the month of July, 1861, the Quarter- 
master-General advertised for proposals to construct 
a number of ironclad gunboats for service on the 
Mississippi river. The bids were opened on the 
5th of August, and Mr. Eads was found to be the 
best bidder for the whole number, both in regard 
to the time of completion and price. . . . On 
the 7th of August, 1861, Mr. Eads signed a con- 
tract with Quartermaster-General Meigs to con- 
struct these seven vessels ready for their crews and 


* 


For a long and well-written notice of Mr, Eads, see 
the current number of Zhe Shipping World, 
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armaments in sixty-five days. At this early period the 
people in the border States, especially in the slave 
States, had not yet learned to accommodate them- 
selves to astate of war. The pursuits of peace were 
interrupted ; but the energy and enterprise which 
were to provide the vast material required for an 
energetic prosecution of the war, had not then been 
aroused. None could foresee the result, and a 
spirit of doubt and distrust pervaded financial and 
commercial circles. It was at this time that the 
contractor returned to St. Louis with an obligation 
to perform what, under ordinary circumstances, 
would have been deemed by most men an impossi- 
bility. Rolling-mills, machine-shops, foundries, 
forges, and saw-mills were all idle. The demands 
of peace had ceased for months before, and the 
working-men were enlisting, or seeking in States 
more quiet their accustomed employment. The 
engines that were {to drive this our first iron-clad 
fleet were yet to be built. The timber to form their 
hulls was uncut in the forests, and the huge rollers 
and machinery that were to form their iron armour 
were not yet constructed. The rapidity with which 
ali these various parts were to be supplied forbade 
depending alone on any two or three establishments 
in the country, no matter how great were their re- 
sources. The signatures were scarcely dry on this 
important contract before persons in different parts 
of the country wereemployed upon the work through 
telegraphic orders issued from Washington. Special 
agents were despatched in every direction, and saw- 
mills were simultaneously occupied in cutting the 
timber required in the construction of the vessels, 
in Kentucky, Tennessee, Illinois, Indiana, Ohio, 
Minnesota, and Missouri; and railroads, steam- 
boats, and barges were engaged for its immediate 
transportation. Nearly all of the largest machine- 
shops and foundries in St. Louis, and many small 
ones, were at once set at work day and night, and 
the telegraph lines between St. Louis and Pittsburgh 
and Cincinnati were occupied frequently for hours 
in transmitting instructions to similar establish- 
ments for the construction of the twenty-one steam- 
engines and the five-and-thirty steam-boilers. . . . . 
Within two weeks not less than 4000 men were 
engaged in the various details of its construction. 
Neither the sanctity of the sabbath nor the dark- 
ness of night was permitted to interrupt it. The 
workmen on the hulls were promised a handsome 
bonus in money foreach one who stood stedfastly at 
the work until it was completed, and many thousands 
of dollars were thus gratuitously paid by Mr. Eads 
when it was finished. On the 12th of October, 1861, 
the first United States ironclad, with her boilers 
and engines on board, was launched in Carondelet, 
Missouri, in forty-five days from the laying of her 
keel. She was named the St. Louis, by Rear-Admiral 
Foote, in honour of the city. In ten days 
after the De Kalb, the Carondelet was launched, and 
the Cincinnati, Louisville, Mound City, Cairo, and 
Pittsburgh followed in rapid succession. An eighth 
vessel (the Benton), larger, more powerful, and 
superior in every respect, was also undertaken be- 
fore the hulls of the first seven had fairly assumed 
shape. Thus just one individual put in 
construction and pushed to completion within one 
hundred days a powerfulsquadron of eight steamers, 
aggregating 5000 tons, capable of steaming at nine 
knots per hour, each heavily armoured, fully 
equipped, and all ready for their armament of 107 
large guns. The fact that such a work was done 
is nobler praise than any that can be bestowed by 
words. It is to be regretted, however, that the 
promptness and energy of the man who thus created 
an iron-clad navy on the Mississippi, were not met 
on the part of the Government with an equal degree 
of faithfulness in performing its part of the con- 
tract. On one pretext or another, the stipulated 
payments for the work were delayed by the War 
Department until the default assumed such magni- 
tude that nothing but the assistance rendered by 
patriotic and confiding friends enabled the con- 
tractor, after exhausting his own ample means, to 
complete’ the fleet. Besides the honourable repu- 
tation which flows from success in such a work, he 
has the satisfaction of reflecting that it was with 
vessels at the time his own property that the bril- 
liant capture of Fort Henry was accomplished, and 
the conquest of Donelson and Island Number Ten 
achieved. The ever-memorable midnight passage 
of Island Number Ten by the Pittsburgh and 
Carondelet, which compelled the surrender of that 
powerful stronghold, was performed by vessels fur- 
nished four or five months previous by the same 
contractor, and at the time unpaid for.” 








After the close of the Civil War, Mr. Eads 
addressed himself to the solution of a great engi- 
neering problem, which the development of rail- 
ways had rendered absolutely necessary, the bridg- 
ing of the Mississippi. A company for the execu- 
tion of this work was initiated in 1864 ; the Bill was 
approved February 15, 1865, and work was com- 
menced August 20, 1867. In this, as in his later 
and more important work—the Mississippi jetties 
—Mr. Eads met with much personal opposition, 
which, however, mattered little toa man of his tem- 
perament and ability. Not only was the design of 
Mr. Eads for this monumental work then unprece- 
dented in its dimensions, but the difticulties encoun- 
tered in its execution werealsounprecedented. It was 
decided to cross the river in three arched spans of 
about 500 ft. each. Asa matter of fact the actual 
spans were : 


feet. 
West span 502.075 
Centre span .. 520.394 


East span... or - i 502.342 
The following figures give some of the leading 
dimensions of the abutments and piers. 
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BSE 84 

Base. res «se 

ar = S32 -= > 

wuc| B82 228 

nICK- D nn Dro @ 

Length. ame mas AS 
ft. ft. in. ft. in. | ft. in. 
East abutment ... 83 70 6 192 9 94 0 
yy Pier... <a} . Oa 60 0 197 14 8 0 
West pier oe 82 48 0 172 13 56 10 
», abutment.. 94 62 8§ | 112 8, 13 0 


There are in all 102,897 cubic yards of masonry 
in the piers and abutments. The weight of material 


used in the superstructure was : 
Ib. 


Steel ae 4,780,000 
Wrought iron 6,313,000 
Timber .. Za 1,612,000 
Railway tracks, &c. 430,000 

Total 13,135,000 


Or about 6500 tons, the average weight per foot 
run of bridge being 4.3 tons. The total cost of the 
completed work was 6,536,729 dols., or about 
1,300,000/._ The bridge was opened for public 
traftic in July, 1874, opportunity being taken of the 
occasion to give an ovation to Mr. Eads, the mag- 
nitude of which was almost unparalleled even in the 
United States. 

The next great work to which Mr. Eads devoted 
himself was the creation of an outlet at the mouth 
of the Mississippi below New Orleans, which would 
open not only that city, but the whole of the vast 
region through which the river flows, to navigation 
and the commerce of the world. The Mississippi 
in its network of 100,000 miles, passes through 
nearly 1000 million acres of the most fertile lands 
of the. United States, and receives the waters of 
most of the other great rivers, the Missouri, the 
Ohio, the Arkansas, and the Red. River. The 
enormous amount of solid matter brought down to 
the sea and discharged through the delta of the 
Mississippi, is equal annually to 770,805,000,000 
cubic yards, sufticient to form a prism a mile square 
and 268 ft. high, and this burden being deposited as 
the current slackens, has from time immemorial 
formed bars at the mouths of each of the various 
passes of the ever-growing delta by which the river 
is discharged. Effortshad been made since 1726 to 
remove these obstacles to navigation, but nothing 
really practical was attempted till 1874, when Mr. 
Eads, having formed his plans, made a truly cha- 
racteristic offer to the United States Government. 
He proposed to open and maintain a channel at a 
depth of 28 ft. for the sum of ten millions of dollars, 
at his own risk, and the risk of his associates. The 
Government was to pay nothing till a depth of 
20 ft. had been obtained, when he was to receive 
1,000,000 dols., and afterwards the same sum for 
each additional 2 ft. up to 28ft. The balance of five 
million dollars was to be paid by the Government in 
ten annual and equal instalments, on condition of the 
maximum depth being maintained. Personal and 
senseless opposition, which so frequently disgraces 
great undertakings in America, was at once busy in 
the effort to defeat the proposal of Mr. Eads, and was 
so far successful, that he was forced to confine his 
work to the South Pass of the delta, and to execute 
it on a smaller scale, under more rigorous condi- 
tions. In 1875, Mr. Eads commenced his work in 





the great flat desert of mud, reeds, and water that 
forms the delta. His plan was to construct, on 
each side of the natural channel, jetties at such a 
distance apart that they should, by contracting the 
channel, quicken the current, and thus not only 
prevent the deposition of sediment, but should 
scour out the bottom and increase the depth. Each 
jetty was over two miles in length, and was con- 
structed of tiers of woven willow mattresses, sunk in 
position, and loaded with stones, the surface above 
water level being protected with rough masonry. 
The interstices in the structure thus formed quickly 
filled with silt, and became practically imperish- 
able. Want of space prevents us from referring 
to the numerous difficulties which were overcome, 
or to the various works that had to be carried out, 
auxiliary to the main scheme. It must suffice to 
say that in July, 1879, a channel 26 ft. deep and 
165 ft. wide was completed, that the depth of this 
channel continued to increase until the prescribed 
limit was reached, and that, the work of James B. 
Eads, has raised New Orleans, from being the 
eleventh, to the second export city in the union. 
We turn now to a detailed consideration of the 
gigantic and original undertaking on which Mr. 
Eads is concentrating all his energy and ability. 


The idea of carrying across the Isthmus of 
Fs bss 
Tehuantepec the commerce which flows back- 


wards and forwards between the Atlantic and the 
Pacific and Indian Oceans, was already old when 
the Pilgrim Fathers planted on the American 
coutinent the nucleus of the great nation to which 
Mr. Eads belongs. Cortez himself sought for 
a natural way along the rivers which flow in 
either direction to the sea, and finding none 
he purchased large tracts of land as an inheritance 
to his posterity, confident that in time the needs 
of the world and the advance of science, would 
carry a highway over this very spot. His de- 
scendants still hold these lands, which lie in the 
exact track settled by recent surveys as the route 
for the proposed ship railway, and thus they will 
reap the fruits of a piece of statesmanlike far- 
sightedness, which stands in remarkable contrast 
with the timidity and supineness of a generation 
which, having seen more marvels of science and 
engineering than the whole human race which pre- 
ceded them, can scarcely be got to believe that it is 
possible to raise a laden ship out of the water with- 
out breaking her back. During the three centuries 
which have elapsed since Cortez in imagination saw 
his grandchildren levying toll upon the Oriental traffic 
which has enriched one nation after another, passing 
successively through the hands of the Arabians, the 
Pheenicians, the Venetians, the Portuguese, and the 
Dutch, until it finally settled in England, the idea 
of cutting or crossing the narrow isthmus which 
connects North and South America, has never been 
long forgotten, and for the last quarter of a century 
there have always been some ardent minds at 
work upon it. There are three points on the 
isthmus which naturally suggest themselves as the 
sites of any attempt at crossing, viz., Panama, 
Nicaragua, and Tehuantepec, as at these points the 
distance from ocean to ocean is much less than at 
any other, and the height of the mountains is not 
great. Surveys have been often made at each place, 
and the first named, from the small width of the 
land, has become the scene of two serious enter- 
prises. The Panama Railway is known to all, 
though not very favourably. It costs from 10 dols. 
to 25 dols. to transport a ton of freight across the 
isthmus by rail, and 25 dols. per head for pas- 
sengers, and as far as the great carrying trade of 
the world is concerned, these charges are abso- 
lutely prohibitive. The Panama Canal is being 
vigorously pushed on in spite of great obstacles, 
and under the guidance of its energetic de- 
signer, will no doubt, if enough money be forth- 
coming, be accomplished in time and become 
a success as far as affording a safe transit 
for vessels. The second crossing, as will be seen 
from the map on page 30, is about 550 miles north 
of Panama, and has just been conceded to the 
United States Government, which, it is understood, 
have guaranteed to cut a canal there. In an early 
issue we hope to give an extended notice of this 
undertaking. For the present it is the most 
northerly route, that of Tehuantepec, that claims 
our attention, but in the face of the competition of 
the Panama Canal, and the possible antagonism of 
the State-aided Nicaragua channel, it will be well, 
before entering into the details of the method by 
which the transport of the vessels is to be effected, 
to notice the natural advantages which Mr. Eads’ 
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scheme possesses over its rivals in virtue of its 
location. 

From Tehuantepec to Panama is 1200 miles, 
while more than half that distance intervenes be- 
tween it and Nicaragua. In many voyages the sav- 
ing effected by crossing the isthmus by the northern 
route, in place of the southern, amounts to 2000 
miles, while there are few trade tracks between 
the west and east in which the difference does not 
equal 1000 miles. But, to express distances at sea 
in miles is very apt to mislead the reader by half- 
truths. The savage’s idea, which defines the length 
of a journey by the time it requires to accomplish 
it, thus taking account, not only of its extent, but 
also of its difticulty, is far better adapted for a com- 
parison for commercial purposes than the usual 
geographical measures. Seeing how much of the 
world’s commerce is carried in sailing ships, which 
are dependent upon the winds for their progress, 
it will be understood that steady breezes may 
convert knots into cable lengths, while baffling 
calms lengthen them into leagues. The north-east 
trade winds extend across the Atlantic to the West 
India Islands, where they are broken up. The 
main portion of them is lost, and never reaches the 
Caribbean Sea, which is known to the mariner as 
an area of calm to be carefully avoided unless he 
has steam at command. This windless stretch is 
extended into the Pacific by the chain of mountain 
ranges which runs the length of the isthmus, and 
which deflects into the upper air the few breezes 
that find their way on to the steep sides. But 
the north-east portion of the trade winds misses the 
islands and extends far into the Gulf of Mexico, 
which is thus saved from the torrid placidity which 
blockades both entrances to the Panama Canal 
against a large proportion of existing ships. Thus 
to cross from ocean to ocean by the Panama route 
may mean far more than an extra thousand miles, 
at least at present. When the steamship has driven 
the sailing vessel off the sea, trade winds will 
have lost a good deal of their value. 

The following Table shows the lengths of a few of 
the principal maritime courses by different routes : 

Excess over 
anal Tehuantepec 

oute. 
miles. miles. 
New York to Hong Kong 
rid Cape Horn bs 20,379 
Hope 16,945 
m 13,596 
12,953 
11,602 


15,215 
15,171 
15,019. 
11,826 
11,065 


Cape of Good 
Suez Canal ; 
», Panama Railroad ae 
;, Isthmus of Tehuantepec 
New York to Melbourne 
via Cape Horn 
33 Suez Canal ae 
3, Cape of Good Hope 
;, Panama Railroad 
;, Isthmus of Tehuantepec 
New York to San Francisco 
vid Cape Horn ‘ 
Panama Railroad 
;, Isthmus of Tehuantepec 
Liverpool to Hong Kong 
vid Cape Horn is 
:» Panama Railroad 
3, Cape of Good Hope 15,722 
;, Isthmus of Tehuantepec 15,253 
Liverpool to Auckland, New Zealand 
vid Cape of Good Hope .- 16,221 
Suez Canal 16,645 
Cape Horn eee 13,897 
Panama Railroad . 13,312 
;, Isthmus of Tehuantepec 12,809 
Liverpool to San Francisco ’ 
vid Cape Horn 15,803 
», Panama Railroa 8,885 
;, Isthmus of Tehuantepec 8,276 
It is not necessary to give the saving in distance 
between New Orleans and the leading ports in the 
Pacific and Indian Oceans; a glance at the map 
shows it more clearly even than figures. 
Tehuantepec is thusseen to be on the direct course 
from China, Japan, Australia, New Zealand, Cali- 
fornia, and the whole Pacific Coast of America to 
New York and Europe, while it is the natural com- 
munication between the two parts of the United 
States which are severed by the Rocky Mountains. 
How urgently such a passage is needed is shown by 
the immense efforts that have been made to com- 
plete the various trans-continental railroads, which 
are quite unsuited for the transport of heavy mer- 
chandise of a cheap character. Last year 1,200,000 
tons of Californian wheat were carried to Europe 
round Cape Horn, being unable to bear the freight 
charges of the direct route to New York. Butno 
part of the States will benefit by the ship railway 
more than the Mississippi Valley and its tributaries, 
with its many millions of inhabitants. It has a 
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15,687 
6,063 
4,390 


10,797 
1,173 
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20,606 
16,471 


5,353 
1,218 
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1,088 
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splendid waterway to carry its productions into 
the Gulf of Mexico, but when they arrive there 
they find one-half the world closed against them. 
The Isthmus of Tehuantepec lies immediately 
north of the promontory of Yucatan, and is the 
narrowest part of the Isthmus of Mexico. A line 
drawn between the two termini of the proposed 
railway is almost due north and south. The ground 
has been often surveyed with the idea of cutting a 
canal, and notably in 1774 by Don Augustin Cramer, 
in 1824 by Don Tadeo Ortiz and Don Juan de 
Orbegoso, in 1842-43 by Sefor Moro, and in 1852 
by Mr. J. J. Williams on the part of the 'Tehuan- 
tepec Railway of New Orleans. This latter engi- 
neer is associated with the present project, and 
several of his colleagues have been engaged in pre- 
vious undertakings in the same neighbourhood. The 
concession granted to Mr. Eads gives a right of way 
across the country about one quarter of a mile in 
width, upon which he may construct a ship railway 
and a line of telegraph. He also enjoys a free 
right of way on public lands ; exemption from all 
duties on ships, passengers, and merchandise in 
transit ; free importation of all materials required 
for the railway ; exemption from all taxes and con- 
tributions on capital stock and property ; a grant 
of 1,000,000 acres of public lands ; and a guarantee 


of protection by the military and naval forces of | 


the country without expense. The terminus 
of the railway on the north is on the banks of the 
Coatzacoalcas River at the town of Minatitlan, 
about 25 miles from the mouth of the river. This 
is a broad deep stream, and requires improvement 
by artificial means only at one point. At the 
mouth of the river is a bar formed by deposit, and 
this it isdesigned to deepen by jetties similar to 
those at the mouth of the Mississippi. There is 
now about 15 ft. of water over the bar. The line 
ascends by easy gradients of 42 ft. to the mile over 
the Atlantic plains for about 35 miles. It then 
enters a gently undulating tableland, from which it 
passes by a series of broad valleys to the summit 
level, the Tarifa plains, 726 ft. above the sea. The 
descent from this point to the Pacific plains has 
a uniform grade of 1 in 100, and requires three de- 
flecting turntables, for curves of less than 20 miles 
radius are inadmissible from the form of the car- 
riage, as will be seen later on. From the base of 
the mountains to the Pacific terminus the line ex- 
tends over a nearly level country, the station being 
either at Salina Cruz, or on one of the lagoons, as 
may be found convenient. 
country is quite salubrious, and the surveying 
parties have been at work there for seventeen 
months, part of them in the rainy season, without 
any sickness. 

Having thus described the position which Mr. 
Eads has selected for his ship railway, we will now 
turn to the line itself and to the means which have 
been devised for raising vessels out of the sea, 
placing them on carriages and returning them at 
the end of the journey to their natural element. 
To make the explanation clear we have prepared 
engravings of a working model railway, which was 
constructed for Mr. Eads by Messrs. Holtzapffel 


The climate of the | 
this has been accomplished, 





and Co., of Long-acre, London. As a project of 
this kind appeals for support to many who have no 
knowledge of engineering, this splendid model, a 
part only of which we illustrate in this issue, was 
prepared to aid the comprehension of the details. 
It was seen by many hundreds of people while 
in London, and he must have been an exceedingly 
clear-headed man who did not feel that the method 
of operation came home much more vividly to his 
mind after he had watched it rehearsed in minia- 
ture, than when his knowledge was derived only 
from verbal or written descriptions. The model 
has since been taken to the States, where it has 
been shown to all the leading men of the railroad 
and shipping interests. It is far from being a toy ; 
the model steamer is 7} ft. long, the car 6 ft. 4 in. 
long, the dock 7 ft. 6 in. by 2 ft. Gin., and the 
basin holds two tons of water. It is a reduction to 
scale from the full-sized dock which contains a 
pontoon 450 ft. long, 75 ft. wide, and 105 ft. 
deep; but the reduction has not been carried 
out in the servile spirit of the professional 
model maker, who delights in reproducing every 
detail with the exactest tidelity. The broad general 
features of the intended apparatus are copied, but 
not constructive details ; and the engines, pumps, 
and pipes are represented by hand apparatus by 
which the various effects can be produced with 
greater celerity and certainty than could be attained 
with smaller machines. 

To lift avessel from the river to the railroad she 
will be moved into a narrow dock, of which one 
end is open to the stream, while the other faces the 
terminus of the track, which ends on the dock 
wall, At the bottom of the water there will lie, 
when the vessel enters, a submerged pontoon of 
rectangular form, having on its upper face or deck 
six lines of rails of corresponding gauge to those 
which form the track on shore. The pontoon can 
be sunk or raised by pumping water into or out of 
it, and when the vessel has been placed in position 
over it, the pumps are set to work and the pon- 
toon rises. It comes up gradually in consequence 
of two towers which stand partly above the water, 
and decrease the buoyancy of the whole structure 
as they are raised. When the carriage approaches 
the keel of the ship, the pumps are stopped, and 
an automatic arrangement, which will be explained 
later, seats the vessel upon the keel blocksin such a 
way that its weight is uniformly and exactly distri- 
buted over the whole length and breadth of the 
car, all the wheels carrying equal loads. When 
the pumps are 
set to work again, and the pontoon and ship 
rise until the rails stand flush with those on 
the dock wall, when the car can be drawn on 
to the shore, and be started on its journey, 
to the other terminus, where, by aid of a second 
pontoon, it can be lowered into the ocean. So much 
for the general idea. A host of difficulties to be 
encountered before such a delicate operation can be 
conducted with safety and rapidity will occur at 
once to the reader, and we shall now proceed to 
show, by aid of the illustration on page 34, how 
Mr. Eads proposes to guard the process against 
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is that the 
pontoon shall rise with its upper surface perfectly | 


accident. The essential condition 
horizontal, whether the load be exactly in the centre 
cr not, and shall maintain its position as the car is 
moved along it, and while the weight is being trans- 
ferred from the centre to the end, and is finally re- 
moved to the shore. In the engraving the pontoon 
is shown in its highest position, and the dock is 
represented by a wrought-iron tank partly decked 
at either side, and thus hiding a part of the pontoon. 
The deck is cut away in two places to A wn the 
towers to pass through it. 
a length that the machinery they bear on their 
summits never descends below the level of the dock 
wall, They carry a set of hydraulic pumps which 


are connected by pipes with a system of hydraulic | 


presses mounted on an intermediate deck of the 
pontoon about 6 ft. below the upper surface. The 
rams of these presses are visible in the figure, and 
are seen to be arranged in seven longitudinal rows. 
They are also disposed i in rows crosswise, the central 
rows comprising seven presses, and those nearer the 


ends five and three presses respectively, while at | 


the extreme ends there is only one longitudinal row, 


and consequently the cross rows become single | 
The aggregate area of the rams in each | 


yresses. 
atten row, whether it contain one, three, five, or seven 
presses, is always the same, and as they are all ex- 
posed to the same water pressure per square inch, 
it follows that the lifiing action per unit of length | 
of the ship is equal. Of course a vessel does not | 


weigh an equal amount per foot run from end to | 
end, but her girder-like form is well capable of trans- 
mitting a part of the load amidships to the bows | 
and the stern. 


In lifting the vessel, the pressure 








These towers are of such | 


of the rams is transmitted through columns fitted 
with keel and bilge blocks, as will be explained 
| when wecome to the car. All the presses are con- 
nected to the same pipe, which affords communica- 
tion with the pump in the tower, and thus the pon- 
toon can rise and fall without in any way interfer- 
ing with the action of the rams. Provision is made 
also for arranging the presses in groups if desired, 
and transmitting a different pressure to each group. 
The pontoon is made to rise and fall quite ver- 
tically by the four sets of hydraulic rams shown at 
the corners of the docks. Each set consists of two 
cylinders and two rams, the cylinders being fixed 
to the dock wall, and the rams to the pontoon. 
One cylinder is inverted and projects upwards, 
working over a ram standing upon the deck of the 
pontoon, while the other cylinder hangs downwards, 
| and has its ram connected to the pontoon by two 
side rods. The cylinders at the diagonally oppo- 
site corners are connected together in pairs, the 
inverted cylinder being coupled to the upright 
cylinder and vice versé. The whole system is filled 
with water, and a moment’s consideration will show 
| that the water forced out of one press must be 
received in the corresponding one, and that this is 
only possible when the plungers move at similar 
rates. Supposing that, as the pontoon stands in the 
engraving, 100 tons were piled at one end. That 
end would immediately begin to sink, but in 
| doing so it would force water out of the two upright 
| presses into the two inverted presses at the oppo- 
| site ends, and the other extremity of the pontoon 
| would be pressed down at exactly the same speed as 
the loaded part. Such a case assumes the struc- 
| ture to be floating idly with no reserve of buoyancy, 











a condition in which it would be manifestly impos- 


sible to run a heavily laden car upon it. In actual 
work it is guided in its rise and fall by large pillars 
acting as anchor rods, and when it has attained the 
proper level these rods prevent any further rise. 
The pumping is then continued until the pontoon is 
sufficiently buoyant to receive its full load without 
sinking at all, and then the only influence of an un- 
equally distributed weight is to create a hydraulic 
pressure which holds down the opposite end of the 
structure and keeps the whole horizontal. 
(Zo be continued.) 








FINDING A BORE HOLE. 

In sinking a well at the Holyrood Brewery of 
Messrs. William Younger and Co., Edinburgh, it was 
considered necessary, after the bore hole had gone 
down 200 ft., to connect it by a mine with a neigh- 
bouring well 18 ft. 3 in. distant, centre to centre. 
The miner was entrusted with the work, but, owing 
to one of his plumb-lines not hanging vertically, he 
cut his gallery in the wrong direction and failed to 
find the bore hole. A mining engineer was then sent 
down, and he showed where the hole ought to have 
been, but as it was not to be found at that spot, it was 
evident that it had diverged from the vertical. The 
ground had already been cut away all round the place, 
and an unsuccessful attempt had been made to locate 
the hole by the device of listening while the rods were 
shaken within it. It therefore appeared’ that large 
quantities of ground might have to be excavated 
before the hole could be found. At this point Mr. 
Andrew Haddow, engineer to Messrs. Younger and 
Co., took up the question, and located the hole by an 
extremely ingenious and, we believe, perfectly novel 
device. Referring to the accompanying engraving, A 
represents the place where the bore would have been 
found if it had descended vertically, and where it had 
already been sought. A space of 3 ft. was cut out all 





round this spot, and the mine extended 6 ft. further 
before Mr. Haddow attempted to indicate the position 
of the hole by the happy device of passing a magnet 
down it, and noting its effect on a compass stationed 
in the mine. He procured four 8 in. bar magnets, 
which he put end to end and secured between two 
laths of wood. These were lowered into the bore with 
the south pole downwards. The north end of the 
compass needle moved first to the west, then to the 
east of zero, which showed that the magnets were on 
the west side of the compass, and led to the mine B 
being cut. While this was proceeding Mr. Haddow 
set the compass on a table and passed the magnet 
round it; finding a number of points on the floor 
where the deflection of the needle equalled 4 deg., he 
then drew a line through the points found. He ‘did 
the same for other deflections and thus produced a 
series of curves. The compass was then stationed at 
the points C and D in the mine and the deflections 
noted. The points C D were marked on the plan and 
a tracing of the magnetic curves set over each point as 
shown. The observed deflection at C was 3i deg., 
and at B, 64 deg. The bore E was found,where the 
curves corresponding to these deflections crossed one 
another, being about 8 ft. from the expected position. 








JAMIESON’S ELECTRICAL GOVERNOR. 

In a paper lately read by Mr. Andrew Jamieson 
before the Institution of Civil Engineers, he laid it 
down that a primary requisite in electric lighting was 
a good electrical governor, which should automati- 
cally open and close the throttle valve in synchronism 
with the load or work to be done, and leave the 
valve in its last position until there was a change in 
the load, or in the steam pressure, in order to pre- 
vent the breaking of lamps or variations in their 
light, owing to bad governance or ill-attention to the 
engine. 

Mr. Jamieson exhibited a governor which in con- 
junction with Mr. Stephen Alley he had devised and 
tried with good results on board the s.s. Thistle, at 
Glasgow. It is based on the phenomenon exhibited in 
Arago’s disc, and consists of a copper disc revolving 
between the poles of an electro-magnet and actuating 
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the throttle valve of the engine by means of a spring 
and cones. Fig. 1 represents a plan and Fig. 2 a 
section of this apparatus, where D is the copper disc, 
fixed on a brass centre C, which is made with a boss 
fitted loosely on the shaft s. The centre C has on 
one side of it a shallow circular box in which there 
is a volute spring V having its centre or inner end 
fixed like that of a watch-spring to the shaft s, 
whilst its outer end is fixed to the rim r of the disc 
centre C. The outer side of the volute spring V is 
covered by a small disc ¢, and a collar ce fixed on the 
shaft s, after the disc centre C is in its place, prevents 
this disc from moving along the shaft. The boss of 
the disc C has a screw thread formed on it to work in 
an internal screw formed in the end of a sleeve or tube 
t, which is fitted loosely on the shaft s, and can move 
along it, whilst it is made to turn with it by set screws 
K acting as keys in longitudinal grooves formed in the 
shaft. Additional grooves are provided at suitable 
positions round the shaft to facilitate the adjustment of 
the parts. The tube ¢ is made with bevel surfaces / to 
act as friction bevel wheels; and to engage with one or 
other of them there is arranged a frictional bevel wheel 
Lona vertical spindle W carried on bearings b, b;, and 
provided with a tangent screw w which gears with a 
toothed sector Q fixed ona rocking shaft R. When 
the tube ¢ is in its middle position neither of its bevel 
surfaces / is in contact with the bevel wheel L ; but 
when from an alteration taking place in the magnetic 
resistance to the rotation of the disc, the centre C 
moves faster or slower than the shaft s, then the 
screwed boss of the centre C causes the tube ¢ to move 
along the shaft s, and to put one or other of its bevel 
surface / into contact with the bevel wheel L. On this 
occurring the bevel wheel L is turned with its shaft W, 
and the worm w acts on the sector Q, and through it 
moves the rocking shaft R. This shaft is carried in 
bearings of which one 4, is shown, and is connected to 
the throttle valve of the engine. The whole apparatus 
is carried on a base-plate B having standard bearings 
b,, which carry the horizontal shaft s. A grooved pul- 
ley PP is fixed to the shaft and receives a driving cord 
from the dynamo axle. 

Two pairs of electro-magnet poles M are arranged 
to act on the copper disc D, being placed with their 
pole pieces NS, NS, at opposite diameters. The cores 
of the magnets and their connecting pieces m are 
tixed by screws to the base-plate B, and the pole pieces 
are bolted to the tops of the magnet-cores and placed 
with their inner faces close to the copper disc; adjust- 
ing screws as being provided for this purpose. Insu- 
lated wire for conducting a shunt current to excite the 
electro-magnets M is coiled on the cores in the usual 
way, being continued from one pole to another in suc- 
cession, and having its ends T+ and T- connected in 
any suitable manner to the dynamo. 

Now when all the lamps, say a hundred, are lighted, 
and a normal current is passing by the shunt from the 
main or lighting circuit through the electro-magnets M 
of the governor, the copper disc D experiences a certain 
resistance to its rotation proportional to the strength 
of the magnetic field, that is, proportional to the shunt 
current in the electro-magnets. This resistance is 
balanced by the spring V, but should any number of 
the lamps, say ten, be turned out, a stronger current 
at once passes in the shunt circuit of the electro-mag- 
nets, thereby increasing their magnetic field and re- 
tarding the revolution of the disc. The speed of the 
dynamo is also increased by the reduction of the 
number of lights, and the speed of the disc, which is 
driven from the dynamo axle, is correspondingly in- 
creased. This combined increase of speed and magnetic 
field on the disc causes stronger Foucault currents to 
flow in it, and it therefore experiences more resistance, 
which reacting on the spring is made to close the 
throttle valve of the engine by a definite percentage. 
When the admission of steam is thus reduced suti- 
cieutly to suit the altered circumstances of the lighter 
load, the spring reasserting itself causes the friction 
cones to ungear, leaving the throttle valve in its last 
position until a change is made in the number of lamps. 
Should more lamps be lighted a reverse action to that 
described takes place. The current in the electro- 
magnets is reduced, they being in shunt circuit, and so 
is the speed of the disc ; hence for a double reason there 
is less resistance to its motion and the spring opens the 
throttle valve by a definite amount. The governor is 
said to be quick in action and does not “‘ hunt.” 








RAIL MILL ENGINES AT DOWLAIS. 

In our issue of last week we published a double-page 
plate, containing two perspective views of a very fine 
pair of engines built by Messrs. Kitson and Co., of 
Leeds, for the new rail mill at the Dowlais Iron and 
Coal Company’s Works in South Wales, and we now 
publish a second two-page plate showing a longitu- 
dinal section and a plan, partly in section, of the same 
engines. 

As will be seen from our illustrations, the framing of 
the engines consists of four strong box girders, the 
front ends of which are well bolted together, while the 
back ends, which are increased in depth, are bolted to 


a box casting which is placed transversely to the four 
girders. The front cylinder covers form part of this 
transverse girder, and the cylinders are bolted to its 
| back face. The cylinders are 60 in. in diameter, with 
a stroke of 5 ft. 

The engines are designed to run at 120 revolutions 
per minute, giving a piston speed of 1200 ft. 
per minute, with a steam pressure of 80 lb., and 
work on to a single cmanichat. The left-hand 
engine has a double crank forged in one with the 
shaft, while the right-hand engine works a steel 
hooped crank disc fixed at one end of the shaft. A 
balanceweight is cast inside the disc and serves to 
balance the right-hand engine, while the balancing of 
the left-hand engine is provided for in the coupling 
box. The crankshaft is forged of best hammered 
scrap iron, The bearing nearest the disc is 22 in. in 
diameter ; the other bearings are 21 in. in diameter, 
and they are all 2 ft. 5in. long. The bushes of the 
bearings are in four parts and are adjustable ; they 
are of phosphor-bronze and the caps of the bearings 
are of cast steel. The slide bars are box castings and 
are lined with wrought-iron plates case-hardened. The 
piston rods are of best hammered scrap iron 84 in. in 
diameter. They are continued through the back 
cylinder covers and are fitted to slipper guides. The 
bars of these guides and the back ends of the cylinders 
are supported by a small auxiliary bedplate. 

Above the cylinders, and cast together with them, 
are placed the valve cases as shown, while relief 
valves are fitted beneath to automatically drain away 
any water, should it accumulate, and by this means 
all danger of fracture from this cause is avoided. The 
steam is admitted to the cylinders through piston- 
valves which are 27 in. in diameter. The valves are 
worked from a separate shaft which is parallel to the 
crankshaft and in tbe same horizontal plane as the 
valve spindle centres. The spur gearing between the 
valveshaft and the crankshaft is of steel, and the teeth 
are of the double helical type. The eccentrics are 
placed at either end of the valveshaft, and as this 
shaft is of moderate diameter the eccentrics themselves 
are considerably smaller than they would be if they 
were placed on the crankshaft. In this way one of the 
great difficulties connected with the working of large 
rolling mill engines, viz., the heating of the eccentrics 
due to the high surface speed, is avoided. By adopting 
this arrangement the breadth of the engine also, is 
reduced to a minimum, and at the same time the 
working parts are exceedingly accessible. Both eccen- 
trics and straps are of cast iron. The reversing is done 
by means of a hydraulic cylinder. The regulator is a 
double - beat valve of 21 in. diameter, and is worked 
together with the reversing gear from a platform 
placed above the engine. 

A similar pair of engines to the above, but of smaller 
size, having cylinders 48 in. in diameter and 4 ft. 6 in. 
stroke, has been in constant operation at the same 
works since the year 1881. The engines we now 
illustrate form an excellent example of the enormously 
powerful plant which it is now found necessary to pro- 
vide for the economical manufacture of steel rails. 
Owing tosome delays in the completion of the mill 
they are to drive, the engines have not yet been 
started, but we trust at a later date to be able to give 
an account of their performance. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 26, 1884. 

THE manufacturing interests throughout the States 
have been promising themselves an improving demand 
for all kinds of iron and steel productions, This im- 
provement is a togical necessity of the prolonged 
restriction in production and consumption. Manu- 
facturing capacity is at present not over one-half 
employed, yet, with that restriction, demand is disap- 
pointing, prices irregular, buyers backward, reductions 
and suspensions frequent. The course in prices durin 
the past year has been as follows: Steel rails dediinel 
from 35 dols. at the opening of the year, to 27 dols. at 
present ; bar iron declined from 2 dols. to 1.75 dols. ; 
and No. 1 foundry, 20 dols. to 18 dols. ; nails, 2.60 
dols. to 2 dols. At Pittsburg No. 1 foundry fell from 
20 dols. to 19 dols. This is due to the fact that most of 
the iron produced there is consumed by the mills which 
make it, and there is therefore relatively less offered 
on the market. Neutral grey forge fell from 17 dols. 
to 16 dols. ; Bessemer pig from 20.50 dols. to 18.50 
dols. ; nails from 2.40 dols. to 2 dols. The range of 
pig iron prices during the past 14 years shows clearly 
the ups and downs to which the American iron trade 
is subjected. In 1870 anthracite pig iron was 36.25 
dols. at tide water ; in 1873, 45.25 dols. ; 1877, 20.75 
dols. ; 1879, 17.25 dols., the lowest point reached. In 
one year the price reached 40 dols., and over 60,000 
tons of foreign pig were imported. This advance in 
price stimulated production at home unduly, and in 
1881 prices fell to 25 dols., at which they remained for 
about two years, but on the opening of this year they 
had fallen to 20.50 dols., and have since declined 1.50 





dols. per ton, making it 18 dols. at tide water. The 
present course of prices is somewhat problematical. 


Very little over ‘one-third of the nominal producing 
capacity is in blast. Out of the 785 furnaces in the 
country about 600 are fit to run, and of these there are 
prospects for about 400 finding demand for their pro- 
duct under normal market conditions, Railway con- 
struction has fallen off very largely. Eight of the 
sixteen rail mills are idle. One or two others are 
likely to shut down unless orders are received during 
the next 30 days. The prospects of this are not very 
encouraging. It is customary to fix the rate of wages 
in January of each year in rail mills, and in May in 
bar mills, to take effect on June 1. Reductions are 
probable to the extent of 10 per cent., which if effected 
will enable railmakers to expect orders on the basis 
of 26 dols., at which considerable business has been 
offered. Several important railway schemes are under 
consideration, some of them of an impracticable 
character. A number of short (10 to 50 miles) roads 
will be built. The Cambria Iron Company closed a 
contract for 8000 tons of steel rails, with the Arizona 
Mineral Belt Railway Company. ‘The improvement 
in the demand for wheat will stimulate railroad enter- 
prise west of the Mississippi, for some 2000 miles of 
road. The Reading Company is still in the throes of 
uncertainty as to its future management ; it is on the 
eve of foreclosure; stockholders are divided into 
cliques ; the enormous indebtedness needs scaling down 
according to the priority of securities ; but amicable 
negotiations seem almost impossible, and it now looks 
as though foreclosure were the only means for the 
company. Its coal trattic has been broken into by a 
great falling off in manufacturing requirements. The 
bituminous coal, in the interior of Pennsylvania, 
threatens to supplant considerably anthracite for manu- 
facturing purposes. Southern iron, also, threatens to 
supplant Pennsylvania iron to some extent, and thus 
decrease the anthracite coal traflic. The representa- 
tives of the various anthracite interests are now in 
session, and the adjustment of the price is probable 
in a few days. Serious labour strikes are threatened, 
on account of the great reductions in wages, in iron 
and coal interests, and in J. Gould’s Wabash system 
of railroads in the West. 
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TRIAL TRIPS AND LAUNCIIES. 

On Tuesday, 30th December, Messrs. Archibald 
M‘Millan and Son, Dumbarton, launched the Braemar, 
an iron barque of about 1100 tons. She has been built to 
the order of Messrs. Thomson, Dickie and Co., Glasgow, 
and measures 215 ft. by 34 ft. by 20 ft. She will be 
loaded by Messrs, Patrick Henderson and Co., as their 
packet for New Zealand, sailing in February. 


Messrs. Alexander Stephen and Sons, Dundee, on the 
same day launched the Terra Nova, a new steam whaler, 
designed to prosecute the Newfoundland seal fishing and 
the Davis Straits whale fishing, in room of the Thetis, 
which was sold by her owners some time ago to the 
American Government. The Terra Nova, which is a ves- 
sel of 750 tons gross register, measures 186 ft. 3 in., by 
31 ft. by 19 ft., and she is to be supplied with engines of 
98 horse-power nominal. Her hull is extra strong and her 
bows are strongly fortified to resist the ice. 

Also on the same day, Messrs. S. H. Morton and Co., 
Leith, launched an iron screw tug, named the Condor, 
measuring 90 ft. by 19 ft. ‘ 11 ft.3 in. She has been 
built to the order of Messrs. Watkins and Co., Fenchurch- 
street, London, and is intended for towing large vessels 
on the Thames. 





NOTES FROM THE SOUTH-WEST. 

Newport Slipway, dc., Company (Limited).—The report 
of the directors of this company states that notwith- 
standing the severe and continued depression which 
has prevailed in the shipping and other trades during the 
past twelve months, the revenue account shows a net 
profit of 20937, 15s. 9d. Although this profit is greatly in 
excess of the amount guaranteed by the vendors, the 
directors propose that a dividend of 74 per cent. only 
should be declared for the year, leaving 1499/. 11s. 11d. 
for disposal, and which they recommend should be dealt 
with as follows, viz., 1000/. to be placed to the credit of 
areserve fund, and the balance, 449/., 11s. 1ld. to be 
carried forward to the credit of the current year. On the 
company’s land on the east side of the Usk, consisting 
of 23 acres, with an unbroken river frontage of over one 
quarter of a mile, a large and commodious wharf, fully 
equipped with a powerful steam crane, was erected some 
months since, and has subsequently been in almost full 
and continuous work. Twelve substantial dwelling- 
houses have been erected and roads made. On part of 
this property the dry dock will be constructed. A favour- 
able lease having been secured on this property, which is 
close to the Alexandra Dock, possessing a good river 
frontage and within easy communication by water with 
the company’s property and works on the east side of the 
river, the whole of the company’s plant, machinery, &c., 
formerly on the west side of the Alexandra Dock, have 
been removed. A Bill will be presented to Parliament 
in the coming session having for its object the construc- 
tion of a railway on the east side of the Usk, and which 
is intended to pass in very close proximity to the com- 
pany’s works. If this line be constructed it will add 
materially to the value of the company’s property on that 
side of the river. 





Cyfarthfa,—Arrangements for starting the steel works 
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are almost perfected, and in the course of afew days steam 
will be turned on and a start made in earnest. The com- 
mencement of steel rail-making at Cyfarthfa is looked 
forward to with much interest in the neighbourhood. 


Rhymney Railway.—The Rhymney Railwé y Company’s 
branch line, extending from ()Juaker’s Yard on the 
Great Western Railway, to Messrs. Crawshay Brothers’ 
Cyfarthfa works near Merthyr Tydvil, was on Wednes- 
day opened for mineral traffic, and from this time for- 
ward the whole traffic between the Cyfarthfa works and 
Cardiff will be carried by this route, traversing on the 
way about four miles of the Great Western Company’s 
system between Quaker’s Yard and the Rhymney Rail- 
way Company’s Penalltdu Junction. The Great Western 
Railway Company, who will become joint owners of this 
branch railway, will be able to carry over it the through 
traffic between the Cyfarthfa works and Birkenhead, 
London, &c. The line is not yet ready for passenger 
traffic, but in the course of a few months it will be ina 
condition to carry passengers and goods to and from 
Merthyr and several local stations between Merthyr and 
(Quaker’s Yard. 

Newport.—Steam coal has been quiet during the week, 
and very little outside business is reported. Iron ore has 
again been coming forward in good quantities ; there is 
nut any improvement to report in this market. In the 
manufactured iron and kindred trades the outlook 
continues gloomy, but although there are no indica- 
tions of improvement at present apparent, matters are 
supposed by some to be at their worst. Last week’s 
coal clearances amounted to 48,030 tons. From Bilbao 
there arrived 11,075 tons of iron ore, and 5200 tons came 
to hand from other sources. 


The Garw Valley.—In the early part of this week, the 
upper or 2 ft. 9in, seam, was struck in the new sinking pits 
belonging to Messrs. David Davies and Co., of the Ocean 
Collieries. The sinking operations were commenced about 
twelve months since, and have been carried on with energy 
up to the present time. Mr. D. Mathews, formerly of 
Tylorstown, has been appointed manager. 


Cardiff.—Steam coal has been generally quieter. A 
small order has been placed with the Powell Duffryn 
Company by the Admiralty for their requirements at 
Vigo, and one with the Dowlais Company for Gibraltar. 
Small steam coal has continued in good demand, and 
prices remain firm. About 4s. 6d. per ton is the current 
quotation for the best descriptions. In the house coal 
trade business is in a quiet state. There is no alteration 
to note in patent fuel ; about 10s. per ton is the current 
quotation. Pit wood has again been coming forward 
more freely; this market remains in a very unsatisfac- 
tory state. We have no improvement to report in the 
iron ore trade. Last week’s clearances comprised 105,738 
tons of coal and 4000 tons of patent fuel. From Bilbao 
there arrived 12,075 tons of iron ore and 195 tons came to 
hand from other sources. 


Swansea.—There has been no improvement in the steam 
coal trade. The patent fuel trade is in rather a sluggish 
state. As regards tin plates, the local works are fairly 
employed, but stocks are reported to be accumulating. 


Newport-Abercarn Colliery Company.—The directors ob- 
serve in a circular just issued :—‘* The output for the 
half-year is larger than it was for the corresponding half of 
last year, and the coal continues to prove of uniform 
good quality. A new duplicate fan will be started in a 
short time, and this will give additional security to the 
colliery.” 


NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glaszow Pig-Iron Market.—In consequence of the New 
Year holidays, business was entirely suspended by the 
Glasgow “iron ring” during the latter half of last week. 
At the opening on Monday the market was dull, and the 
fact that the shipments for the week ending last Saturday 
were very low did not improve matters. At the close 
prices were 4d. per ton under those ruling when business 
closed last Wednesday for the year 1884. Transactions 
were reported on forenoon Change at 42s. 24d. down to 
42s. 14d. cash, also at 42s. 44d. and 42s, 4d. one month, 
with sellers at the close asking 42s, 2d. cash and 42s. 4d. 
one month, and buyers at 4d. per ton under. Business 
took place in the afternoon at 42s. 14d. down to 41s, 114d. 
cash, also at 42s. 3d. to 42s. 2d. one month, the close being 
sellers at 41s. 114d. and 42s. 2d. cash and one month re- 
spectively, and buyers at 4d. less per ton. Yesterday’s 
market was somewhat firmer, though rather flat at the 
opening, and prices recovered 14d. of the previous day’s 
decline. There were transactions during the forenoon at 
41s. 10}d. to 41s. 114d. cash, and buyers at the close of the 
market were offering 41s. 114d. cash and 42s. 14d. one 
month, with sellers at 4d. per ton higher. Business was 
done in the afternoon at 41s. 114d. up to 42s. 1d. cash, 
and the close was sellers at 42s. 1d. cash and 42s. 34d. one 
month, with buyers at 4d. per ton under. Along with a 
still firmer market, prices made a further advance to-day, 
business being reported on forenoon ’Change at 42s, 1d. 
to 42s. 3d. cash, and at 42s, 3id. to 42s. 5d. one month, 
and during the afternoon market at 42s. 3d. and 42s. 34d. 
cash and 42s, 53d. one month, with sellers at the 
close wanting 42s. 4d. cash and 42s. 6d. one month, 
buyers offering 4d. lower per ton. The market still 
remains very dull and depressed, there being no 


a a of any improvement within an early period. 
No material result has attended the publication of 
the annual statistics of the Scotch pig-iron trade, in- 
deed their appearance has excited very much less interest 
than on any former ‘“ stock-taking” occasion during 
recent years ; that is partly due to the fact that the results 
of the past year’s operations were pretty well anticipated, 








as far as production, exports, and stocks were concerned. 
The demand for makers’ iron is particularly quiet, and the 
quotations are consequently tending still lower. Up till 
the present there is no reduction in the number of blast 
furnaces in actual operation, there being still 93 blowing, 
as compared with 94 at this time last year. There has 
been a revival of the rumour that some of the furnaces 
are to be blown out; if this should become confirmed 
it is not unlikely that some change in the condition of 
affairs will take place; at all events more speculation from 
outsiders who invest in pig-iron warrants may confidently 
be looked for. Last week’s shipments of pig iron from all 
Scottish ports amounted to 4557 tons, as against 5815 tons 
in the preceding week, and 5190 tons in the corresponding 
week of last year. They included 180 tons to the United 
States, 575 tons to Australia, &c., 303 tons to Germany, 
659 tons to Holland, 660 tons to Belgium, and lesser 
quantities to other countries, but none to Canada, South 
America, India, France, or Russia. The stock of pig 
iron in Messrs. Connal and Co.’s public warrant stores 
stood at 579,547 tons yesterday afternoon, as compared 
with 579,415 tons yesterday week, thus showing a reduc- 
tion over the week of 132 tons. 


Machinery and Other Shipments from the Clyde.—In- 
cluding twelve locomotives (six for Calcutta and six for 
Bombay) miscellaneous machinery, sewing machines, 
steel manufactures, castings, and miscellaneous iron manu- 
factures, the foreign and colonial shipments from the 
Clyde reported last week had a declared value of close 
upon 80,000/. 


The London and Glasgow Shipbuilding Company and the 
Unemployed.—With the view of giving work to a number 
of the unemployed artisans, the London and Glasgow 
Shipbuilding and Engineering Company have resolved to 
lay down on their own responsibility a large steel steamer 
of 3000 tons. They also have at present on the stocks 
two sailing vessels and a steamer, the latter being for the 
Campbeltown trade. 


Government Contracts for the Clyde Shipbuilders.—It is 
stated to-day that a request for tenders for the first por- 
tion of the addition about to be made to the Navy reached 
the principal shipbuilders on the Clyde yesterday from 
the Admiralty. The tenders have reference to six 
cruisers of a type similar to the Scout, now being built by 
Messrs. J. and G. Thomson at Clydebank, and they are 
expected to be sent in on or before February 24th. It is 
understvod also that tenders will shortly be asked for 
large armour-belted cruisers, as well as for several iron- 
clads. In connection with this matter it may be men- 
tioned that Messrs. Caird and Co., Greenock, have been 
added to the list of contractors to be allowed to offer for 
the construction of new Government vessels about to be 
built. On Monday Mr. Dodds, chief inspector for the 
Admiralty, went over the shipbuilding yard and engine 
works belonging to that firm, making a thorough inspec- 
tion of the engines and other machinery. 


Fast Passage of the Allan Liner ‘‘ Parisian.”-—The Allan 
Line Royal Mail steamer Parisian, which left Halifax on 
Saturday, 27th ultimo, arrived at Inville with the Cana- 
dian mails at 1 a.m. on Sunday, and reached Liverpool 
the same evening. This unusually rapid passage enabled 
the Glasgow Post Office authorities to deliver the Cana- 
dian letters by the first post on Monday morning. On 
only one previous occasion has the same feat been accom- 
plished, and then it was due toa similarly rapid passage 
of the Parisian herself. It may be remembered that the 
steamer in question was built and engined by Messrs. 
Robert Napier and Sons, Glasgow. She is one of the 
earliest of the steel-built Transatlantic steamships. 


Hude Park Locomotive Works and the Glasgow Un- 
emploved Relief Fund.—The Glasgow City Chamberlain 
has to-day received two subscriptions—one of 2007. from 
the employés of Messrs. Neilson and Co., and another of 
100/. from Mr. James Reid, sole partner of thefirm. The 
subscriptions are sent to the committee on the condition 
that they will apply the money to the relief of ‘the 
following class of men, viz., to married men or single men 
with dependents, respectable and deserving tradesmen 
and labourers, who, having succeeded in raising them- 
selves to a comfortable position by industry and economy, 
are now reduced to the necessity of selling their furniture 
and other belongings in order to procure the bare neces- 
saries of life, the object of the subscribers being to assist 
the better classes of workmen and prevent them from 
selling their household property, and so preserve them 
from sinking to a position from which many of them 
would never afterwards be able to raise themselves.” 
While approving of a labour test, the enforcing of this is 
left to the diseretion of the Relief Committee. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Reduction of Wages in the Steel Wire Trade.—The steel 
wiredrawers at some of the principal establishments in 
Sheffield have been asked by their employers to submit 
to a reduction of wages equivalent to about 20 per cent. 
At the beginning of last year the manufacturers of Bir- 
mingham, Warrington, Middlesbrough, and other centres, 
partly in consequence of German competition and partiy 
fiom other causes, gave notice to their men of a reduction 
of 20 per cent. on all the principal classes of wire. The 
men resisted the proposal, and turned out on strike. 
After remaining idle for some thirteen weeks, a compro- 
mise was effected, and the men resumed work. Their 
wages came down, but compensation in improved ma- 
chinery was provided, and they were granted other 
facilities. From that time until the present the steel 
wiredrawers of Sheffield have remained unaffected by 
the change. Trade has been fairly good, and the em- 
ployers have continued to pay full prices, What the 





men have, however, been expecting has now come to 
pass. They have been asked to submit to a reduction 
similar to that agreed to by their fellow workmen in other 
towns. A deputation from the men have met the masters, 
and they offer no opposition to the reduction, consider- 
ing it only fair that they should work on the same terms 
as the men in other towns. 


Hull and Barnsley Railway.—It was gathered from the 
late remarks delivered in public by Colonel Smith, that 
the Hull and Barnsley Railway and Dock Works are to 
be finished by the 30th of June next. The new contracts 
have been entered into on that specific understanding. 
The colonel also alluded to the competition of the Hull 
and Barnsley Company with existing interests, and assured 
his hearers that that competition would be carried on 
by his company openly and honestly, and without any 
desire to take undue advantages. 


Increase in the Hull Trades.—During last year, in 
many of the more important articles, there was a fair 
increase in the export trade from Hull. In agricultural 
machinery the total for the year was 36,602 packages, 
against 31,186 packages last year. The term “‘ package” 
is applied to thrashing engines and machines, so that it 
will be seen that the exports under this head are of con- 
siderable value. There was also an increase of nearly 
10,000 packages in general machinery; the shipments 
having been 45,134 packages against 32,264 packages last 
year. Hardware, too, shows an increase, the shipments 
raving been 43,329 packages, against 32,872 packages last 
year. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday the quarterly 
meeting of the iron and allied trades was held in the 
Royal Exchange, Middlesbrough. As usual ample facili- 
ties were afforded to exhibitors who might be desirous of 
showing any specialities, but only two persons availed 
themselves of this method of advertising. The attendance 
was fairly good, but for a quarterly meeting it was far 
below the average. The feeling of the market was more 
depressed than it was last week. This was doubtless 
on account of the unfavourable returns of the Cleve- 
land Ironmasters’ Association, which show so heavy 
an increase in stocks; and in some measure due to 
the fact that the business of the year has scarcely yet 
commenced. Inquiries were few, and the prices of 
all commodities were a trifle easier. No. 3 g.m.b. changed 
hands for prompt shipment at 35s. 3d. per ton, and for 
future delivery 35s. 6d. to 35s. 9d. There was very little 
business of any description transacted. Foreign buyers 
at present are withholding their orders in anticipation of 
lower rates. Shipments of pig iron at Middlesbrough 
continue small, being 10, tons, against 13,000 tons 
at the corresponding period in December. Hematite 
pig iron is a little weaker, 44s. per ton being the price of 
Nos. 1, 2, and 3 f.o.b. west coast ports. he manufac- 
tured iron trade remains dull, and prices show no indica- 
tion of improvement. Ship-plates can be bought at 
41. 17s. 6d. per ton, and angles at 4/. 12s. 6d., less 24 per 
cent. at makers’ works on the Tees. 


The Make and Disposel of Pig Iron.—The Cleveland 
Tronmasters’ Association returns, issued at Middles- 
brough, show that during December there were 98 blast 
furnaces in operation in the North of England, and 58 
idle. The total make of all kinds of iron reached 204,030 
tens, or an increase of 5351 tons on November. The 
stocks have increased from 301,553 tons in November to 
338,689 tons at the end of December, an increase of 
37,136 tons. The total shipments of pig iron from Mid- 
dlesbrough in December were 68,562 tons, a decrease of 
6092 tons on the previous month. 


Engineering and Shipbuilding.—There is nothing new in 
these important industries. A few orders have recently 
been secured on the northern rivers, but nothing like the 
amount of work has come to hand which has been stated 
in some of the newspapers, and which statements have 
been contradicted. It is believed that the wages question 
at the shipyards will be amicably settled in a few days. 


The Steel Trade. —On Monday, Messrs. Bolckow, 
Vaughan, and Co. reopened their steel works at Eston, 
Middlesbrou gh. Steel makers take a more hopeful view. 


The Wages of Cleveland Blast Furnacemen and Miners.— 
To-day the quarterly certificate of the accountants 
appointed under the sliding scale agreement was received 
in Middlesbrough. This shows the invoice price of No. 3 
Cleveland pig for the months of October, November, and 
December to have been 35s. 11.91d. per ton, and reduces 
the wages of blast furnacemen 1} per cent. The effect 
of the certificate on the wages of the Cleveland ironstone 
miners is similar to that on the wages of the blast furnace- 
men. There will be a reduction of about one-fourteenth 
of a penny in the miners’ wages. 


Wages in the Northern Manufactured Iron Trade.—At 
the endof this month the award of Dr. R. S. Watson will 
terminate, and fresh arrangements will have to be made 
to fix the rate of wages to be paid to the ironworkers of 
the North of England. It is expected that a meeting of 
the Board of Arbitration will shortly be held. 








THE DRAINAGE OF THE HUMBERSTONE AND EVINGTON 
Districts, LEICESTER.—The guardians of the Billesdon 
Union, acting as the sanitary authority of the district, 
have appointed Mr. J. B. Everard, of Leicester, to advise 
them upon a scheme of drainage for the Humberstone 
and Evington districts adjoining Leicester. Mr. Everard 





was selected out of forty-tive applications, 
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THE NEW PATENT ACT. 
THE new Patent Act, which was supposed to be 
such a boon to inventors, especially those who 
were not in a position to employ an agent, has 
been in operation for twelve months, and we are 
now in position to review the working of the Act 
during the above period. In our own opinion we 
must confess that after an impartial consideration 
many of the advantages claimed for it fade away. 

Taking, firstly, the consideration of cost, the ex- 
pense of obtaining a patent is now 41. as against 251. 
previously. This, of course, in many cases, is un- 
doubtedly a great boon to the poor inventor, but 
when we add that several cases have come under 
our notice, in which the Patent Office examiners 
have raised objections against applications forwarded 
by the inventors themselves which we feel confident 
would never have been raised had the application 
been made through a good agent, the advantages 
begin to disappear. The object of the examiners in 
many of these cases appears to be to reduce the 
scope of the title of the invention or to cause the 
inventor to divide his application into a number of 
separate applications, so that although he may gain 
a slight ‘advantage in the first cost of obtaining a 
patent, yet the fees necessary to maintain that in- 
vention in force for the period of fourteen 
years will be far greater than those under the 
old law ; in fact in a number of cases they amount 
to three or more times the sum. Should the in- 
ventor refuse to comply with the comptroller’s 
request, he may, however, appeal to the law officer, 
for which privilege he has to pay 3/., and in addi- 
tion to bear his own expense for contesting the 
case. Under the old law in some few cases specifi- 
cations were certainly filed which contained more 
than one invention, but generally there was little 
to complain of in this respect. We are pleased to 
hear that the law officer’s opinion of ‘‘ one inven- 
tion” does not correspond with that of the 
examiner’s, and that when he has been consulted as 
to this point his decision has been favourable in 
most cases to the inventor. 

It appears, moreover, that when the applicant’s 
provisional specification has been accepted, the 
comptroller has in some cases asked the inventor, 
nay, tried to force him, to omit from his complete 
specification certain things described in his pro- 
visional. The comptroller has also endeavoured to 
force the applicant to amend his title and to file 
additional applications even after nine months’ date 
from filing his original application. We fail to see 
how the additional applications could be filed so as to 
obtain a legal patent dated as the original appli- 
cation. This action appears most unaccountable in 
view of Section 9, Sub-section 1, of the Act, which 
is as follows: ‘‘ Where a complete specification 
is left after a provisional specification, the 
comptroller shall refer both specifications to 
an examiner for the purpose of ascertaining 
whether the complete specification has been pre- 
pared in the prescribed manner, and whether the 
invention particularly described in the complete 
specification is substantially the same as that which 
is described in the provisional specification.” Now 
we hold that when a provisional specification has 
once been accepted, the comptroller has not the 
power to require any alteration on the ground that 
it contains more than one invention, or thatthe 
title is too wide. This point being accepted, the 
duties of the examiner in respect to the complete 
specification are clearly laid down, and do not give 
him any power to require amendments except on 
the grounds stated in the above sub-section. 

Another point raised by the comptroller is as to 
whether he can give notice of interference of two 
applications even after the complete specification 
describing the latter invention has been accepted, 
and, in one particular case to which our attention 
has been called, not being willing to fight out this 
point himself, we cannot account for his action in 
any way except by supposing that he was trying to 
get the two inventors to fight it out. We must 
protest most strongly against this method of 
settling doubtful points of the law at the expense of 
the inventors, which must bring the Patent Ojifice 
into great disrepute, and we would point out that 
the comptroller might in any case of doubt refer to 
the law officer before proceeding to such an ex- 
tremity, at any rate until he, or the examiners, has 





or have, acquired a certain amount of experience, 
which they appear to be now endeavouring to 
obtain at the expense of inventors. In this par- 
ticular respect, viz., the giving notice of similarity 
between two inventions, the examiners appear to 
have been most unfortunate, for in many cases such 
notices have been given which have afterwards been 
found erroneous, and in other cases such notices 
have not been given in undoubted cases of inter- 
ference. We, before the passing of the Act, re- 
peatedly called attention to the difticulties in the 
way of this examination, and our opinion on this 
point has been, if possible, strengthened by the 
working of the Act during the past twelve months. 
To a certain extent the inexperience of the 
examiners will account for the above errors, but in 
many cases we think that it is impossible to judge 
of two inventions from the provisional specifications 
alone, and that this examination should be dis- 
pensed with. Whilst on this part of the subject 
we may mention that it is currently reported that 
some few of the officials are in the habit of talking 
about applications for inventions in public places. 
We can only believe that this is the result of the 
inexperience and youth of some of the employés of 
the Patent Office, and would advise them to be 
more cautious in future, for, besides injuring the 
applicant in respect to his English patent, such in- 
discretion might prevent his obtaining certain 
foreign patents. 

Passing now to recent publications of the Patent 
Office, we are pleased to see that the official journal 
of the Patent Office for December 23, 1884, con- 
tains a complete list of the applications which have 
been made to Parliament and to the Judicial Com- 
mittee of the Privy Council for the prolongation 
and confirmation of patents for inventions. The 
information is given in tabular form under the 
following headings :—Name of Petitioner ; Number, 
Date and Subject of the Patent, and the Result of 
the Application. 

The index to the Reports of Patent Cases, issued 
as supplements to the official journal, is also given 
in an improved form, viz., tabulated under the 
following headings :—Names, Number, Date and 
Title of the Specification, Nature of Action, and sup- 
plement and page in which the case was reported. 

In our last volume we gave our opinion on the 
first issue of the illustrated journal, and subsequent 
issues have in no way tended to modify our opinion. 
Even in these abstracts the ofticials are not consis- 
tent ; in several instances in which drawings have 
been filed with the complete specification, the de- 
scriptions are not illustrated in this journal, the 
patentees (or their agents) having refused to file the 
additional small drawing, and the comptroller not 
being in position to enforce it. Either all appli- 
cants should be forced to supply the drawing on 
filing the complete specification, or preferably this 
drawing should be entirely dispensed with, the 
examiners choosing the drawing from those filed with 
the complete specification. 

The ‘‘ glorious uncertainty” of American patents 
is proverbial, but will we think be almost equalled 
by our own. Should any person in the United 
States prove that he was in possession of an inven- 
tion before the patentee, the latter will lose his pro- 
tection, and a patentee has always this fear hanging 
overhim. In futurea patentee in this country will 
practically have a similar, though perhaps not quite 
so dangerous, risk; for a person may come for- 
ward at any time and show that he described the 
same invention ina provisional specification, which 
according to present rules will not be printed, and 
will only be accessible on payment of one shilling. 
Here is a great source of ditticulty to the poor in- 
ventor, who may wish to institute a complete search 
as to the novelty of his invention. During the first 
two days of January, 1884, there were 480 applica- 
tions for patents ; of these 187 have not gone beyond 
the provisional stage and will therefore not be 
printed ; of the remaining 293 on which the com- 
plete specifications have been filed, 199 have b2en 
accepted and the remaining 94 are not yet accepted. 
From this our readers will be able to form some 
idea of the difticulty and cost of making a complete 
search in a few years hence. We cannot but con- 
demn the short-sighted policy which prevents these 
provisional specifications from being published and 
even abridged in the illustrated journal. 

The Patent Office library has lately undergone 
some alterations in the internal arrangements, all 
of which are greatly to the benefit of the visitors. 
The periodicals are now placed in a separate room, 
which, however, ought to be about four times the 
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size, when the different foreign papers could be kept 
separate from the English. A second good-sized 
room has also been thrown open to the public, these 
two rooms greatly relieving the pressure in the main 
library. These provisions are, however, quite in- 
adequate, and we shall welcome the promised exten- 
sion of the library, for which, however, at present 
we fail to see any preparations. We would suggest 
that as soon as possible the extension should be 
made and that duplicate copies of the later speciti- 
cations should be kept. 

The number of applications for patents during the 
past year was 17,110, nearly three times the num- 
ber applied for in the previous year, and no doubt 
the officials will endeavour to give the credit of the 
whole of this to the new Act, but we greatly ques- 
tion if the commercial value of the patents granted 
orto be granted on 1884 applications will much 
exceed that of patents granted on 1883 applications. 
That the Act of 1883 has not conferred advantages 
on inventors it would be useless to contend, but 
these advantages might be greatly increased to the 
benefit of the public generally if the examiners 
would only consider that they were appointed in the 
interest of the inventors and not to show off their own 
officiousness as in some cases they appear to think. 
We cannot agree either with their acting as patent 
agents, for they have not yet acquired the necessary 
experience, and they tend to give inventors a false 
impression of security. When they have acquired 
the necessary experience they may not be so ready 
with their suggestions. 








THE ECONOMISER EXPLOSION AT 
OLDHAM. 

ALTHOUGH explosions arising from the bursting of 
feed-water heaters or ‘‘ economisers” are happily 
comparatively rare, yet the disastrous consequences 
that have on several occasions arisen therefrom 
sutiice to show that under certain conditions such 
economisers may prove very formidable engines of 
destruction, and a painful illustration of this is 
afforded by an explosion which occurred at the 
Stanley Spinning Company’s mill, Lees, near Old- 
ham, on the afternoon of Friday last, the 2nd inst. 

The economiser from which the explosion arose 
was of the type most generally used in the Lanca- 
shire district, and was made by Messrs. Green, of 
Wakefield, about eight years ago. It consisted of 
a stack of 144 vertical cast-iron pipes, about 9 ft. 
in length by 4 in. in diameter internally, and 2 in. 
in thickness, the pipes being arranged in 24 sections 
of six each. The pipes in each section were coupled 
together by means of a rectangular horizontal box 
at the top and bottom, while the rectangular box at 
the bottom of each section was connected by a short 
branch to a horizontal pipe which ran the whole 
length of the economiser. There was also a similar 
pipe at the diagonally opposite corner of the econo- 
miser, connecting each of the top sections together. 
When the economiser was in work the cold water 
entered through the lower horizontal pipe, and 
rising through the vertical ones passed through the 
upper horizontal pipe away to the boilers. It may 
be explained that the whole of the economiser was 
built in the main flue between the boilers and the 
chimney, and thus absorbed a portion of the heat 
in the waste gases which would otherwise pass away 
to the chimney and be lost. There was astop valve 
both on the inlet and outlet pipe of the economiser, | 
so that it could be shut off when desired for clean- 
ing or repair ; in such a case also the swivel damper 
fixed at each end of the economiser chamber was 
closed, and the gases sent through a short bye-flue 
running parallel to the economiser, and leading 
into the main flue immediately behind it. Jn order 
to prevent any undue accumulation of pressure, 
there was a safety valve, 2 in. in diameter and 
loaded to 110 Ib. on the inch, fixed on the outlet 
pipe between the economiser and the stop valve. 
This safety valve was fitted with a waste pipe which 
ran down the outside wall, and terminated a few 
inches above the ground level. The economiser, 
however, was not fitted with any pressure gauge. 

It appears that the mill had been standing for 
about a month in consequence of a breakdown of | 
the engine, and that on the morning of the explo- | 
sion the fires in the boilers were lit for the first | 
time. It was found, however, on starting that the 
ordinary engine pump which fed the boilers through 
the economisers was out of order, and the econo- | 
miser was therefore shut off, the stop valves on the 
inlet and outlet pipes being closed, as well as the 
dampers at each end of the economiser chamber. ' 





The boilers were fed with cold water by means of a 
supplementary donkey pump, and the waste gases 
from the furnaces, instead of passing through the 
economiser, were sent to the chimney direct 
through the bye-flue previously described. Every- 
thing appears to have been working satisfactorily 
in this way up to about 2 p.m., when, without a 
moment’s warning, a violent explosion occurred in 
the economiser chamber, the walls and roof of 
which were completely demolished, as well as the 
gable end and a portion of the roof of the boiler- 
house. The whole of the pipes of the economiser 
were shivered to pieces, and the fragments scattered 
around in all directions, one piece of pipe, about 
5ft. in length, being shot nearly 100 yards, while 
bricks and other débris were thrown upwards of 
130 yards. Two men who were near the economiser 
at the time were killed on the spot, while four 
others were dreadfully injured. One of these has 
since died, and there are but faint hopes of recovery 
in a fourth case. 

The inquest on the bodies of the unfortunate men 
who were killed was opened by Mr. Price, the 
coroner for the county of Lancaster, at Lees, on 
Monday, the 6th inst., but after formal evidence of 
identification was taken, the inquiry was adjourned 
to Thursday, the 15th inst., to permit of the pro- 
duction of scientific evidence. As it is probable that 
there will be some divergence of opinion amongst 
the scientific witnesses at the adjourned inquest as 
to the cause of the disaster, we refrain from ex- 
pressing the remarks we wish to make regarding 
the explosion until the inquest is concluded. 

We may add that an investigation is also being 
made by the Board of Trade under the Boiler Ex- 
plosions Act, and the report will be published in 
due course. 


BINARY VAPOUR ENGINES. 

Tue failures which have attended the numerous 
attempts to substitute the vapours of other liquids 
than water for motive power purposes have not de- 
deterred later inventors from repeating the experi- 
ments. The latest move in this field is a mixture of 
methyl alcohol, commonly known as wood alcohol, 
directly with the water in the boilers. The patentee 
has we understand received a hberal sum in the 
United States for a patent claiming the use in 
boilers of such a solution containing 5 to 15 per 
cent. of wood alcohol. 

A commission of United States naval engineers 
recently made a very careful test of this mixture 
containing 15 per cent. of wood alcohol, by running 
a launch engine 24 hours with steam, and also 24 
hours with the mixture. The results showed an 
economy of combustible alone of 8;°5 per cent. in 
favour of the binary vapour, but at a much larger 
expense to supply the loss of the wood alcohol by 
leakage. To save 22,5 cents’ worth of coal at 3.17 
dols. per ton, required a loss of 12.324 dols. worth 
of wood alcohol at 1.25 dols. per gallon. Thus to 
enable the binary vapour to compete with water 
under these conditions, the cost of wood alcohol 
must be 2} cents per gallon, or one-sixty-seventh 
of its market price. 

In each instance the experiments were conducted 
in the same manner in every particular, and the 
same data observed and noted. A slight modifica- 
tion in the surface condenser during the first set of 
trials resulted in a variation of conditions, and the 
following data were taken from a second test. The 
engine, boiler, and surface condenser were new, and 
run for a few days previous to the trials to get into 
good running order. 


. Compound 
Steam. Vapour. 
12 12 
200.79 
78.73 
26.31 
111.81 
82.56 
95,22 
47.08 
40.42 
9.91 
8.51 
8.18 
5.76 


4.94 


Duration of experiments... hours 
Revolutions per minute ... ae 
Boiler pressure ies) De 
Vacuum . inches high 
Feedwater ... deg. Fahr. 
Injection water = 
Discharge eS 
Coal per hour % se 
Combustible per hour _... 
Coal per square foot of grate 
Combustible _,, so 
Indicated horse-power ... ae 
Coal per hourly horse-power Ib. 
Combustible ,, = ee 4.53 
Saving in combustible, per cent. 8.3 
The report concludes with the statement that, 
‘‘ although it is not clear in the minds of the Board 
how a vapour requiring less heat in its production 
can give up more of its heat in the production of 
power than another vapour under like conditions 
containing a greater quantity of work, yet, accept- 


208.94 
76.56 
23.06 

115.31 
80.75 
94.69 
49.67 
44.33 
10.46 

9.33 
9.79 
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ing the result of trials as being absolutely correct, 
it would be well to see what this saving costs.” 
And then follows a discussion of the results as given 
above. 

Latterly this same compound was. tried on a 
larger scale in supplying an engine indicating 150 
horse-power, which was used to assist the water- 
wheels in running a cotton mill. The solution 
contained about 12 per cent. of wood alcohol, but 
the alcohol, on account of its low boiling point 
(161 deg. Fahr.), evaporated more rapidly than the 
water, and after six hours’ use it was found that the 
solution in the boilers had reduced to seven per 
cent., while the condensed vapour in the hot-well 
contained 38 percent. of wood alcohol. The odour 
of the vapour was intolerable, being as much more 
offensive than that of the liquid as the fumes arising 
from rubber placed on a hot iron, are compared 
with the smell of the rubber in an ordinary state. 
The vapour escaped through leaky valves into 
the boiler used for heating, and the smell from 
the vapour blown into the weaving rooms from the 
vapour pots used to preserve the humidity of 
the air was so great that some of the helps were 
taken with severe nausea. In the engine-room the 
leakage around the stufting-boxes filled the room 
with a noxious vapour, severely irritating to the 
eyes. The vapour is far more permeating than 
steam, and it seemed to be practically impossible 
to prevent numerous leakages. A two days’ trial 
resulted in disappointment to those who expected 
to learn of an economy in fuel, and on the 
other hand the loss of the wood alcohol by 
leakage was excessive. The proportion of alcohol 
in the compound vapour was shown to be dan- 
gerously inflammable, and the leaking vapour 
injurious to persons. After four days’ use, this 
‘*bunkum borum” was ejected into the river, 
doubtless resulting in ‘‘the better for mankind, 
and the worse for the fishes,” as Dr. Oliver 
Wendell Holmes described the effect of sinking 
materia medica into the sea. 








THE WEATHER OF DECEMBER, 1884. 

THE weather of the British Isles during De- 
cember was dull and rainy, with occasional showers 
of hail and sleet, with more than usual frequency 
of lightning, until the 20th, when it became cold, 
dull, and misty, with very little downfall. The 
mean pressure and temperature of the atmosphere 
at extreme positions, to which the Isle of Man is 
central, were as follows : 


| 

| Mean | Difference | Difference 
y or pra- a 

Pressure, | from Normal. — from Normal. 
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South 29.91 | | 
West 29.73 | : | 





| in. deg. 
| below 0.21 above 
Ve ” 

” 


e 
1 
1 
1 


East ol 29.78 
Central 29.74 | ” 





The distribution of rainin frequency and amount 
may be roughly estimated from the following re- 
sults : 


| i . 
| Rainy Days. Difference 
| — 


Places. ; Amount. | trom Normal. 
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above 2.06 
below 1.41 
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= De 
The pressure of the atmosphere was below the 
normal value, in the north toa considerable extent ; 
but its distribution was such as to indicate normal 
winds. Accordingly the resultant of the daily 
general directions of winds is found to be W.S.W., 
in close agreement with the normal, which is W. 
by S. The mean temperature falls in with these 
coincidences, having been a little more than 1 deg. 
above the normal due to the month. Moreover, 
the rainfall was seasonable in the west and east, de- 
ficient in the south, and excessive in the north, 
where, it will be noticed, the atmospheric pressure 
was the lowest. The barometric pressure was 
greatest, 30.4 in., on the 22nd, and least, 28.6 in., 
on the 20th; thus this extreme range of 1.8 in. 
occurred within two days. It is also remarkable 
that the barometric pressure on the 2Ist, 8 a.M., 
was generally lin. greater than on the 20th, 
8 a.M.; so that an increase of one-thirtieth had 
taken place within twenty-four hours over the whole 
of the British Isles. The highest temperature, 
57 deg., was registered at Valencia on the 7th; the 
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lowest, 19 deg., at Penrith on the 27th. On the 4th 
1.45 in. of rain was measured at Valencia, and 
0.96 in. at Oxford on the 12th. Thunderstorms 
occurred in north Scotland on the 6th, in west Ire- 
land on the 7th, in Ireland and Scotland on the 
8th, in north Scotland on the 9th ; and lightning at 
Wick on the 12th, in Scotland on the 14th and 15th, 
in Ireland on the 18th, and in south-west England 
on the 20th. On the 31st, 8 a.m., while the tem- 
perature at Scilly was 51 deg., at Oxford it was only 
29 deg. The month commenced with a 8.S.E. 
wind, which veered to S. on the 2nd, with a rise of 
temperature, and continued between 8. and W. till 
the 20th, during which period rain fell generally 
every day, and the weather was mild and dull with 
very little sunshine. From the 21st to the 25th 
the winds were northerly, on the 26th variable, and 
thence to the 3lst south-easterly. The last decade 
was cold, with clearer though hazy sky, and very 
little rainfall. As illustrative of the rapid changes 
of British climate, the temperature at Kew on the 
2nd, 8 a.M., was 34 deg., and on the 3rd, 8 a.m., 
53 deg. ; and at this time the temperature within 
unheated rooms was many degrees below that of the 
external air. On the morning of the 3rd, the baro- 
meter at Ardrossan was 28.87 in. ; and the depres- 
sion over Scotland passed to E,N.E., on the morning 
of the 4th, giving a barometer reading of 28.77 at 
Sumburgh Head. During the night of the 19th a 
very rapidly progressing atmospheric disturbance 
traversed over Ireland and England, its centre lying 
off Yarmouth on the 20th, at 8 a.m., with a baro- 
meter reading of 28.6 in. This cyclonic storm 
passed in a §.S8.E. direction over the Continent, and 
its centre was in the Gulf of Genoa the next 
day. An estimate of clear weather gives 9 days for 
the north of Scotland, and only two for the south 
of England; for overcast weather, 16 days for 
the south of England, and 9 for the north of Scot- 
land. For the other districts the figures are inter- 
mediate, showing that the sky became progressively 
clearer from south to north. The returns of bright 
sunshine do not accord very well with these esti- 
mates of the aspect of the sky from the weather 
reports. During the four weeks ending the 29th, 
the duration of bright sunshine, reckoned in per- 
centage of its possible amount, was only 9 for these 
islands on the whole ; 13 fer south Ireland and east 
Scotland ; 10 for the Channel Isles, south-west 
England and west Scotland ; 9 for north Ireland, 
south, central, and east England ; 8 for north-west 
England; and only 4 for north-east England and 
north Scotland. 


NOTES. 
Tue New Stock ExcHance. 

Tue New Stock Exchange Buildings are lighted 
by the electric light. In the main hall there are 76 
Woodhouse and Rawson lamps of 50 candle-power 
each, and in the settling room below 66 lamps of 20 
candle-power. The current is generated by three 
Elwell-Parker dynamos driven by two Willans’ 
high-speed engines, arranged so that each engine 
drives one of the dynamos, and that either can 
drive the third. The whole of the lamps are 
mounted on wrought-iron brackets and pendants, 
and the entire work has been carried out by Messrs. 
Woodhouse and Rawson. 


A New American Lake. 

Labrador is now the scene of explorations which 
cannot but throw fresh light on that neglected por- 
tion of the American continent. A discovery of 
importance has recently been made by Mr. F. H. 
Bignall, a Canadian explorer, who has returned 
from the regions north-east of Quebec. Between 
Quebec and the Labrador coast, Mr. Bignall found 
a great lake between low-lying banks which appears 
to be of vast extent, he having navigated it for 120 
miles. Rumours of this lake have been in existence 
amongst the Indians and hunters of the region, but 
little was definitely known about it. Mr. Bignall 
considers it to be an expansion of Rupert River, 
and states that his observations only extend toa 
portion of its area, 


Tue Pumpnerston Mrinerat Orn Works. 

The works of the Pumpherston Oil Company, 
Limited, near Uphall, N.B., have been lighted by 
Messrs. Henry Bennett and Co., Glasgow, by five 
arc lanps. The dynamo is placed in the fan en- 
gine-house and is driven by the same engine as the 
fan, which has been fitted for the purpose with a 
sensitive governor. The lamps are hoisted on poles 
45 ft. to 50 ft. high, and the total length of circuit 











is about 750 yards. One lamp lights the ‘‘ tip” for 
the burnt shale, another the retorts, a third at the 
sulphate house lights the surrounding space, a 
fourth is placed so as to command the stills, and 
a fifth the space adjoining the refinery, including a 
range of steam boilers. 
UNDERGROUND ConpucTors FoR ELECTRIC 
LIGHTING. 

The Brush Electric Company in Philadelphia 
made a thorough trial with buried conductors in 
the portion of the circuit lighting Delaware Avenue. 
The circuit proved unsatisfactory, and in time be- 
came open. On examination it was found that the 
wires had become attenuated in parts, as if sub- 
jected to electrolysis, and even wasted entirely away 
in places. The sand around these wires had become 
at intervals fused into short rods a few inches in 
length, similar to the fulgurites produced when a 
thunderbolt strikes dry sand. Gas from the street 
mains leaked into the conduit around a short under- 
ground system on Chestnut-street and produced a 
violent explosion. Whether any are formed at a 
poor contact was the cause, or whether it was pro- 
duced by some other means, will probably never be 
known. 

TERRESTRIAL MAGNETISM IN Russia. 

General de Tillo has completed his researches on 
the intensity and distribution of terrestrial mag- 
netism in Russia. He finds that the secular varia- 
tion of the intensity is a function of the latitude 
and longitude of the place, and has compiled tables 
showing how much the horizontal intensity varies 
annually with the latitude and longitude. The 
annual variation of total intensity is almost the 
same for latitudes from 35 deg. to 80 deg. N. on 
the meridian of 25 deg. E. from Greenwich ; but 
it is different for different longitudes, diminish- 
ing as the longitude increases. Thus: 

Annual Variations of Total Intensity. 
Longitude E. of Greenwich. 
deg. deg. 


15 — 30 — 0.0015 
30 — 45 — 0.0010 
45 — 60 + 0.0005 
60 — 75 + 0.0003 


Probable error+0.0009 
3ESSEMERISING Copper Marre. 

We recently reproduced some information from 
the Engineering and Mining Journal, concerning 
the successful starting of a Manhés plant at Butte 
City, Montana. It was stated that the erection and 
starting of this plant were carried out by a Dr. E. 
D. Peters, but it now appears that this was a mis- 
take made by the Engineering and Mining Journal, 
and that the work was really done by three French 
gentlemen who came over from France specially for 
the purpose, and who, apparently, represented the 
‘*Société anonyme de Metallurgie du Cuivre,” which 
company we infer to be the proprietors of the patents 
connected with Manhés’ process. As this is, so far 
as we are aware, the first instance of the adoption of 
the process out of France, the facts connected with 
it are of considerable interest and importance. It 
is also now stated that the matte which was so suc- 
cessfully converted into copper of 98.9 per cent. 
pure copper, assayed 63 per cent. 

THe New York EL evatTep Raitroaps. 

The elevated railroads in New York present 
greater advantages for the use of electricity as a 
motive power than any other roadbed, and the 
company has approached the question in a manner 
at once energetic and businesslike. The represen- 
tatives of ‘the interests in electro-motors ‘owned by 
Edison, Field, Daft, Brush, and Siemens, are to 
form a company of 1,000,000 dols. capital. Half of 
this amount is to be paid to the patentees in accord- 
ance with a valuation assessed by a Board, con- 
sisting of Sir William Thomson ; George B. Roberts, 
President of the Pennsylvania Railroad; J. H. 
Rutter, President of the New York Central and 
Hudson River Railroad ; Robert Harris, President 
of the Northern Pacific Railroad; and Professor 
Charles R. Cross, of the Institute of Technology. 
Experiments are to begin at once, and a third rail, 
weighing about 60 lb. to the yard, has been laid 
between the tracks of the Second Avenue Elevated 
Railroad to serve as an electrical conductor. It 
is expected that the Board will report early in 
March. 

Tue ‘‘Fripay Eventnes” at THE Royat 
INSTITUTION. 

The Friday evening meetings at the Royal Insti- 
tution will be resumed on January 16. The sub- 
jects to be treated are very varied in character, and 


’ 








interesting both in themselves and also in their con- 
nection with others which receive a great share of 
the attention of scientific men at the present day. 
Professor Tyndall will open the season with a re- 
view of the results of his researches on Living Con- 
tagia ; Professor H. N. Moseley will treat of the 
Seashore Fauna; Mr. Johnstone Stoney, of the 
manner in which Thought presents itself among 
the phenomena of Nature ; Sir John Lubbock, of 
the Forms of Leaves; and Dr. Huggins, of the 
Solar Cornea. Professor Ray Lankester will again 
revert to the importance and great advantages of a 
Marine Biological Laboratory ; Dr. C. T. Newton 
will describe the German Discoveries at Pergamus ; 
Professor Riicker will epitomise his studies on 
Liquid Films ; and Professor Sir Henry Roscoe will 
conclude the pre-Easter meetings with a lecture on 
the Sources of the Coal Tar Colours. 


Toe New Or.eans EXHIBITION. 

December 16, President Arthur transmitted the 
signal from the Executive Mansion to start the ma- 
chinery at the World’s Exposition in New Orleans, 
a distance of 1500 miles. A resoluticn was intro- 
duced into the House of Representatives autho- 
rising the President to provide for the transporta- 
tion to the American Exhibition of Arts, Inventions, 
and Manufactures, to be held at London in 1886, 
of the Government exhibit at New Orleans, showing 
the material resources of the United States in 
minerals, timber, and agricultural products. The 
assignment of one or more public vessels is autho- 
rised for the transportation of this exhibit, and the 
amount appropriated under the resolution is 300,000 
dollars. At the ceremonies opening the Centennial 
Exhibition at Philadelphia in 1876, President Grant 
and Emperor Dom Pedro II., of Brazil, upon the 
platform surrounding the Corliss engine, unitedly 
turned a valve which projected from the floor, and 
the engine moved and inturn set the machinery in 
motion. It has been alleged as an open secret 
that the spindle of the valve was disconnected and 
that the actual starting of the engine was done by 
men stationed under the platform. 


New Geoxocicat ‘‘ Frxps.” 

In a recent Note we chronicled the discovery of a 
Silurian fossil scorpion, a discovery which is of high 
importance as showing that in that remote epoch, 
air-breathing land animals existed on the earth. 
This discovery is now supplemented by the un- 
earthing of an insect wing mark in the middle 
Silurian rocks of Jurques (Calvados), France, by 
M. Louvillé, professor in the School of Mines. The 
imprint is very perfect, and represents the wing of 
a Blattidus, distinguished from other specimens, 
living or fossil, by the anal rib and the smallness 
of the axillary field of the wing. The newly-found 
ancestor of the moths has been called Paleoblattina 
Donvillei. An interesting vein of crystalliferous 
glass has also been found in the coal seams of Com- 
meutry, France, by M. Fayol, the director of mines 
there. According to M. Stanislaus Meunier, it re- 
sembles obsidian in appearance, and is evidently de- 
rived from schistose rocks by igneous action. Under 
the microscope it is seen to be far from amorphous, 
exhibiting filaments like the moss agate or crystal- 
line forms. Some of the crystals are believed by 
M. Meunier to be pyroxenic and others feldspathic. 





THe TELEGRAPH ENGINEERS’ LiBRary. 
From the fifth annual report of the librarian to 
| the Society of Telegraph Engineers and Electri- 
| cians, we learn that 1095 patents dealing with elec- 
| trical matters were taken out in the first eleven 
| months of last year, and that in the five preceding 
| years the numbers were respectively 620, 845, 450, 
| 260, and 300. The whole of the specifications can 
be consulted at the library, and the most recent are 
laid on the table week by week, and, together with 
| the remainder of the books, are at the service of 
| all comers, whether they be members of the Society 
jor not. This fact can scarcely be known, or else 
| surely more than 162 of the general public would 
| have found their way into the rooms at No. 4, the 
Sanctuary, Westminster, during the last twelve 
| months, especially as they are open until 8 P.M. on 
| four evenings in the week. The accessions of books 


| and pamphlets to the library during the last twelve 
| months number 606, and during the last four years 
| 1547. A most valuable work, a classified catalogue 
| of electrical literature, approaches completion in 
the hands of Mr. Frost, and in a few weeks the 
| more important part of it will be laid before the 
}members. The possession of this catalogue will 
more than double the value of the library at a 
stroke. Hitherto, although a rich mine to the 
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leisured and the well-informed, its treasures have 

been to a great extent sealed to those who were 

unfamiliar with the special provinces of the various 

authors, and had not the time for a steady search. 
A New USE FOR QUICKSILVER. 

The San Francisco papers have recently published 
a letter giving an account of the discovery, by Mr. 
J. A. Bauer, of the fact that quicksilver is a perfect 
cure and preventive of phylloxera. The idea was 
suggested by the fact that a little quicksilver, in a 
case of mounted butterflies or other similar speci- 
mens, will prevent their being destroyed by insects. 
Corrosive sublimate was first tried by Mr. Bauer, 
but was not found to answer, as the mercuric chloride 
was speedily decomposed by the earths of the soils 
to which it was applied. The quicksilver is used 
in mixture with finely powdered clay, equal weights 
of each, and is so finely divided that separate glo- 
bules of the metal cannot be distinguished under an 
ordinary microscope. This mixture of quicksilver 
and clay is added to the soil of the hole in which 
thevine is planted. Half an ounce of quicksilver 
to each vine is found to be about the proper quan- 
tity, as the result of many experiments. The clay 
used must be free from grittiness ; the mixture with 
the quicksilver is done in revolving barrels. Many 
trials made of this cure, on vines already diseased, 
are stated to have been very successful, and it is 
supposed that one application of the quicksilver will 
protect a vine for twenty years. If further tests 
and experience confirm the statements now made, 
the discovery will prove of immense good, not only 
to vine growers, but to quicksilver miners also. 

Expiorinc Hupson’s Bay. 

The expedition of Lieut. W. R. Gordon, to which 
we alluded in a recent Note, has already begun its 
work of exploring Hudson’s Bay, and establishing 
scientific stations. Cape Horn is the most im- 
portant station, and will include a temporary mag- 
netic observatory. Each station will be occupied 
by two men and an Eskimo interpreter, besides the 
otticer in charge ; and fuel and provision for fifteen 
months will be laid in. There will be seven 
stations in all, and besides the usual meteorological 
observations, the tides will be measured, drift water 
observed, and the state of the ice in the bay. The 
object of the expedition is primarily to investigate 
the facilities of the region for commerce and the feasi- 
bility of Hudson’s Bay as a trade route for Manitoba. 
100,000 dols. were voted in the Canadian Parlia- 
ment for the expenses of the expedition last year, 
and the vote will probably be repeated until the 
survey is completed. Lieut. Gordon has been ten 
years in the British Navy, and five years in the 
Canadian service. He is accompanied by Dr. 
Robert Bell, geologist, C. R. Tuttle, historio- 
grapher, and seven officers. The seven stations 
will be located at Cape Chadley, Resolution Island, 
Cape Horn, the Upper Savage Islands, Nottingham 
Island, Mansfield Island, and Fort Churchill at the 
mouth of the Churchill River. Six of these stations 
are therefore in the Hudson Straits, and one on the 
western shore of the bay. 


Etectric Licutinc at Havre. 

The large electric light installation at the Port of 
Havre, which has now been in successful operation 
for four years, has lately been extended to the grav- 
ing docks, the addition being carried out by MM. 
Sautter-Lemonnier by means of Gramme arc lamps 
suspended to masts about 40 ft. in height. The 
lamps are inclosed in glass globes surmounted by 
large deflectors of sheet iron, which throw the whole 
of the light upon the ground. The manipulation 
of the lamps is effected in a manner similar to that 
employed with the Mersanne lamps in the Place 
du Carrousel at Paris. A drum placed in the 
pedestal of the base allows the lamp to be raised 
and lowered by means of the conductor itself, 
which is wound aroundit. Six lampsare distributed 
round each dock, three on each side. They are 
connected in two distinct circuits, one each side 
of the dock. The lamps are each about 5000 
candles, and the mode of suspension permits of 
their being lowered to the bottom of the dock, or 
placed on the hull or any other part of a vessel. 
'wo dynamos are employed for this installation. 
They are Gramme machines, driven at a speed of 
1200 revolutions per minute, and furnish a current 
of 24 amperes, with an electromotive force of 
250 volts. They are worked by an independent 
engine, supplied with steam from the boiler of the 
pumping machinery belonging to the docks. The 
illustration on page 39, which is reproduced from 
Le Genie Civil, shows the arrangement of the plant. 








This installation, which has now been at work for 
several months, permits of work being carried on 
continuously. 

ATMOSPHERIC ABSORPTION OF LIGHT. 

Mr. 8. P. Langley, the American astronomer, has 
recently measured the heat and light reflected from 
the sky immediately around the sun, and that from 
the whole sky apart from the sun. ‘These measure- 
ments, so far as they have gone, show that the 
average amount of blue light scattered from an ordi- 
nary pure and cloudless sky at thesea-level represents 
a selective absorption over 40 per cent. of the blue 
rays in the original direct sunlight, and that the 
mean diffusion is also over 40 per cent., and hence 
to obtain the actual light of a sun or star before 
absorption we must add, at any rate, over 40 per 
cent. to the observed value. Roughly speaking 
Professor Langley arrives at the conclusion that on 
the average we receive as much light from the sky 
as we do from the sun itself, getting more light 
from the sun at midday than from the sky, but 
more in the morning and afternoon from the sky 
than from the sun direct. All his observations 
lead him to believe that the mean absorption of 
light and heat by our atmosphere is probably at 
least double that which is customarily estimated ; 
and also that fine dust particles, both near the 
earth and at a great altitude, play a more important 
part in this absorption than has hitherto been sup- 
posed. These researches have obviously an impor- 
tant bearing on the question of solar temperature as 
measured by such an instrument as Ericcson’s new 
solar pyrometer, with which he estimates that the 
temperature of the solar surface cannot be less than 
3,060,727 deg. Fahr., a result enormously in excess 
of previous estimates, such as those of Siemens 
and St. Claire de Ville, and others who believed it 
from 3000 deg. to 9000 deg. Cent. 


A MeErcurIaAL MAGNETOMETER. 

A simple and convenient application of Lipp- 
mann’s mercury galvanometer to the measurement 
of the intensity of a magnetic field, has been made 
by M. Leduc. Lippmann’s galvanometer is based 
on the principle of his electrometer, in which the 
motion of a column of mercury ina capillary tube 
with dilute sulphuric acid in contact with one 
of its extremities is made to indicate on a scale the 
difference of potential established between the 
mercury and acid. This principle is applied by 
Lippmann to the measurement of a current by 
inclosing the sensitive column in a magnetic field, 
and M. Leduc has modified the apparatus so as to 
render it suitable by a kind of reverse process to 
measuring the strength of the magnetic field in 
which it is placed. The apparatus consists of a 
vertical tube containing the Lippmann mercury 
column, which is traversed by an electric current. 
Communicating with its sides are two other vertical 
tubes constituting a manometer, one having a 
graduated scale attached. The mercury ascends 
both these tubes to a level at the middle of the 
scale attached to one of them. This is the zero 
position of the manometer. When, however, the 
instrument is placed in a magnetic field, the mercury 
column is displaced and the manometer index 
column shifts up or down the scale according to the 
direction in which the electric current is flowing, 
and the polarity of the field. M. Leduc constructs 
apparatus of different degrees of sensibility—one, 
for example, measuring a field up to 20 C. G. S. 
absolute units of intensity, another measuring a 
field ten times feebler. Such an instrument, if it 
prove as practicable as the inventor claims, will be 
useful for measuring the intensity of dynamo- 
magnetic fields. 


OcEAN TELEPHONY. 

It is rumoured that a trial of the telephone for 
submarine communication on an extensive scale, is 
to be made between Halifax, Nova Scotia, and 
Gloucester, Massachusetts, a distance of 850 miles. 
Owing tothe fact that both theory and past experi- 
ments point to the impossibility of telephoning 
through an ordinary cable for a greater distance than 
from 50 to 100 miles, we are compelled to receive 
the report with some doubt until the particulars of 
the project are before us. There is, however, some 
reason in the plan recently broached by Professor 
Graham Bell for enabling two ships to communicate 
with each other by telephone at sea, without the 
necessity of having a wire between them. If the 
current from a dynamo or battery on board one 
ship (A) be sent into the sea by means of an 
electrode at the bows and another towed a 
considerable distance astern, a difference of 





potential will be set up in the water, which will 
make itself felt at the other ship (B) provided the 
latter has a telephone with its terminals connected 
to the sea at points also widely separated by elec- 
trodes of a similar kind put overboard. If the 
current be rapidly interrupted a humming sound 
will be heard in the telephone and this again may 
be broken up into Morse signals as in the harmonic 
telegraph of Mr. Elisha Gray. Thus in foggy wea- 
ther one ship might learn that another was near, 
and even speak with it. Professor Bell has tried 
the plan on a small scale on the River Potomac and 
found that he could communicate 1} miles with it 
through the water; the source of power being a 
battery. It may be remarked that if a dynamo be 
used, such as that for electric lighting on board, 
the current, not being absolutely continuous, will 
itself produce a humming sound in the telephone 
without the use of a separate interruptor such as 
a battery requires. 


Direct Propuction oF TRON FROM THE ORE. 

Several notices have appeared of late concerning 
a new process for producing iron direct, said to have 
been invented by a French engineer, Louis de 
Soulages. So far we have not come across any 
really detailed account, giving practical particulars 
of the process. Thus, our contemporary, La Metal- 
lurgie, of December 17, devotes two columns to the 
subject, and states that it ‘‘ hastens to present to 
its readers a great scientific fact, which to-morrow 
will become a great industrial fact.’’ So far as can 
be gathered, M. de Soulages proposes, tirst of all, to 
treat all iron ores by a new or improved system of 
pneumatic concentration, which shall remove from 
them all, or very nearly all, of the gangue-rock. 
The almost total removal of all except the pure iron 
ore, appears to be a vital condition of the process. 
Oxides of iron, as from the calcining of pyrites and 
other sources, are especally mentioned as suitable 
to the process, for which they will be of great value. 
The treatment of the ore, then, appears to consist 
in its submission, in a fine state of division, to the 
action of carbonic oxide gas (presumably not pure, 
but in the form of ordinary producer-gas) at a high 
temperature. This takes place in a form of cupola 
or blast furnace, some 54 metres high by $ metre 
in diameter. There are three tuyeres at the lower 
part, two for air and one for carbonic oxide. This 
cupola is first heated, by combustion of the gas, to 
about 1500 deg. C., when the two air tuyeres are 
closed, the gas alone entering the heated cupola, 
while the ore is fed in at the top by a mechanical 
arrangement which delivers 200 to 300 grammes 
per second. The powdered ore, or oxide of iron, 
is reduced by the incandescent gas, and a pure iron 
or steel is produced. No details at all are given as 
to the subsequent handling of the spongy metal 
which would result from this treatment, which, so 
far, appears to be not over practical, and not start- 
lingly new in principle. 

A Sanitary CaNnat For Paris, 

A project for a sanitary canal between Paris and 
the sea has been brought before the French 
Academy of Sciences by M. A. Dumont. The 
author points out that although the experiments of 
the City of Paris engineers at Gennevilliers appear 
to show that irrigation is the best means of dis- 
posing of the drainage of Paris, it is very doubtful 
if the space available at the forest of St. Germain is 
sufficient for the purpose—the drainage waters of 
Paris amounting to over 100 million cubic metres 
per annum. Hence his idea of a canal to the sea to 
carry off the daily accumulation of 300,000 cubic 
metres of sewage. The starting point of the pro- 
posed canal would be a covered reservoir at Her- 
blay on the right bank of the Seine. From Herblay 
to a point on the coast between Dieppe and Tréport 
the canal would be 152 kilometres long, and covered 
throughout. The route of this canal would be by 
Eragny (crossing the Oise by a viaduct 25 metres 
high), thence to Serifontaine, Neufchatel, St. 
Martin, and Gréges, to the Channel at a point 
7 kilometres from Dieppe, and 17 kilometres from 
Tréport, where the current and trend of the coast 
would prevent any nuisance to these ports. Pumping 
would be resorted to at some points ; butat the out- 
fall, motive power could be obtained from the waters. 
A more important point in connection with the new 
scheme is that it would admit of the water being 
utilised for irrigation purposes en route, and during 
two-thirds of the year probably all the sewage 
would be thus disposed of. The estimated cost of 
the canal is 60 millions, and the expense of pump- 
ing would be largely covered by the sale of the 
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waters along the track of the canal. 
of the latter would permit the flow of at least 
500,000 cubic metres per diem. The scheme is well 
worthy the consideration of other crowded centres 
since it unites the utilisation of the sewage at sepa- 
rate districts along a considerable length of country, 
together with the advantages of a covered drain. 
It is, in fact, virtually a means of distributing 
sewage waters for irrigation purposes. For Paris 
the work would be highly beneficial on the score of 
health. 
UNDERGROUND TELEPHONE CoNDUCTORS. 

The Bell Telephone Company have been investi- 
gating the question of underground conductors for 
telephone lines, both in its commercial aspects and 
in regard to the electrical problems at issue. Along 
the roadbed of a railway, a number of underground 
wires protected in various methods, and extending 
for about a mile, were subjected to exhaustive trials. 


In the city of Boston, efforts to use certain under- | 


ground wires for telephonic transmission have met 
with indifferent success, especially where an aérial 
line is connected with an underground wire. The 
electrician of the company, Dr. W. W. Jacques, re- 
cently gave an interesting lecture on the subject 
before the Society of (Technical) Arts in Boston. 
He applied the telephone to the principal under- 
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ground systems in Europe, and the results of the 
effects of retardation and induction upon the opera- 
tion of telephones correspond to an empirical rule ; 
that if the product of the static capacity of the line 
in microfarads with its resistance in ohms, is less 
than 18,000, then the operation of the telephone 
will be satisfactory. If this product amounts to 
between 18,000 and 30,000, the transmission of 
speech will be so indistinct that words can be under- 
stood only by persons especially skilled in the use 
and adjustment of telephones. Beyond 30,000 the 
results are altogether unintelligible. The commer- 
cial aspects of the case showed that the construction 
of any underground telephone system would be 
attended with such expense as to bring the rental 
of instruments beyond the means of subscribers to 
a central station system. In the discussion follow- 


ing Dr. Jacques’s paper, Professor A. E. Dolbear | 


clearly showed the distinction between the problems 
of telegraphing and telephoning within certain limits, 
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by drawing the diagram A BC D, in which the ver- 
tical ordinates represent the tension of the battery 
current, the wave line illustrating the undulations 
produced by a telephone. If a telegraph line did 
not work satisfactorily with that amount of battery 
power, the difficulty might be removed by adding 
to the battery until A E represented the tension of 
the current. If a telephone was used on this line 
the undulations which represent the operation of 
the telephonic current would still preserve the same 
amplitude as in the former instance. In the case 
of telegraph instruments the varying tension on the 
circuit would be graphically represented by serra- 
tions, of which the sides would be nearly vertical, 
and if the battery was doubled, the depth of these 
serrations would be increased in nearly like ratio. 


Soutn Arrican Diamonp MInine. 

The French Diamond Mining Company possesses 
fifty claims in the famous Kimberley mine, of which 
they are only working at present seventeen, owing to 
reef difticulties. The obstacles will besoonswept away 
by a system of underground work from a shaft out- 
side the mine. The value of the diamonds produced 
for 1884 was at the date of the reports which have 
reached us, expected by the end of the year to amount 
to 265,000/., of which 250,000/. had already been 
secured, and the company is producing now at the 
rate of 1000 carats per day. The company is work- 
ing at present on a reduced scale, but it employs 
115 white men, 510 native labourers, and 100 horses 
and mules. When in full work it requires 250 white 
men and 1200 natives, and 200 horses and mules ; 
and the monthly expenses amount to about 25,0001. 
The directors pay 1400]. in wages every week, and 
| spend in addition 900/. in fuel, forage, and various 
mining materials. The actual cost of their machinery 
plant and shafts has been over 200,000/., although 
only standing in the company’s books at 125,000/., 
large amounts having been written off. The ma- 
chinery in the company’s woodyard, carpenters, 
fitters, and blacksmith shop, is unequalled in South 
Africa, and comprises a Nasmyth steam hammer, 
punching and shearing machines, shaping machines, 
double-power cutting machines, screwing machines, 
screw-cutting lathes, steam general joiner, steam 
circular and cross-cutting saws, electric light ma- 
chines, &c. The company’s tram lines are nine 
miles in length, and it possesses over 1000 trucks. 
The depositing floors are 121 acres in extent and the 
company always arranges to have a reserve of from 
80,000 to 100,000 loads of blue ground spread out 
and pulverised for treatment by its washing ma- 
chinery. The latter is extensive and perfect, and 
| consists of four 12 ft. diameter rotary machines and 

one 6 ft. machine. The machines are driven by a 








12 horse-power Robey engine and a 25 horse-power 
condensing engine, and they are capable of treating 
1400 truck loads of blue ground daily in case of 
need. The company also possesses eight hauling 
engines of various power of from 8 horse-power to 
100 horse-power each. The largest is at the com- 
pany’s famous shaft, which in times gone by enabled 
them to battle so successfully with immense reef 
difficulties ; it hauled 250,000 loads of reef in 1881, 
1,000,000 loads in 1882, and 500,000 loads in 1883. 
The company is now sinking its shaft—at present 
only 300ft. deep—by the advice of its chief engineer, 
Mr. Moreing, to a greater depth in order to work its 
claims by its means. The managers have to penetrate 
in the first instance a layer of hard basaltic rock 
known to be at least 400 ft. thick, and for this pur- 
pose they are introducing from England extensive 
air-compressing machinery, Beaumont’s rock drills, 
and a large amount of auxiliary machinery. It is 
stated that the company made a profit cf 150,000/. 
during the year 1884. 


IMPROVEMENTS AT THE GENERAL Post OFFICE. 

A new story, making four in all, has been added 
to the Central Telegraph Office, in order to meet 
the necessities of the increased telegraphic traflic 
expected when the sixpenny telegrams are intro- 
duced thisautumn. All the metropolitan work has 
been transferred to the new story, leaving the 
third story free for foreign, provincial, and press 
work, and the first and second floors being occupied 
with offices ; the whole area below the ground floor 
is reserved for the engines which work the pneu- 
matic service, the heating apparatus, the batteries, 
and the pulping machinery which turns the waste 
paper into pulp. It is intended to remove the pneu- 
matic service by which written telegrams are for- 
warded to and from the different submarine com- 
pany’s offices, to the ground floor. The total number 
of hands employed at this office is 2285, consist- 
ing of 1186 male and 683 female operators, together 
with 416 messengers. The number of electriccircuits 
is 732, of which 381 are metropolitan and 351 pro- 
vincial. The number of messages sent and received 
per day is from 50,000 to 60,000, exclusive of press 
messages, which amount to several hundreds of 
uc~spaper columns daily. To the above total, the 
metropuiiz contributes from 6000 to 7000 messages 
daily. Sporting intelligence is usually sent in the 
forenoon and stock quotations in the afternoon. 
From 6 p.m. to 2 a.M., the general press intelli- 
gence is sent. The Wheatstone automatic trans- 
mitter is the apparatus chiefly employed for this 
work, several replicate slips being punched at one 
action of the operator. Moreover, one slip serves, 
in some cases, to telegraph to several towns ; thus 
Newcastle, Edinburgh, Glasgow, Dundee, and 
Aberdeen receive their press news from the same 
slip. Besides the Wheatstone circuits there are 
thirty-one special wires in direct communication 
with newspaper offices. The quadruplex system is 
chiefly used for commercial messages on trunk lines, 
for example, between London and Birmingham. 
The duplex system and the Wheatstone are both 
used on the Irish circuits, the Wheatstone being 
used as a substitute for the duplex when the latter 
is disabled by bad weather altering the insulation 
of the lines. The metropolitan work is chiefly done 
by ‘‘sounders,” which are displacing the Morse 
inker, owing to their comparative cheapness and the 
fact that a clerk can write the message down on the 
form while having it clicked out to him by the 
hammer of the apparatus. Time signals are also 
sent from the third floor, a chronifer which adapts 
the lines for its transmission being automatically 
started by the standard clock controlled from Green- 
wich. The time is signalled at ten every morning to 
a number of local stations, the lines being freed from 
traftic for that purpose. Special time signals are 
also sent at 1 p.m. to a limited number of towns 
such as Kendal or Newcastle, where guns are fired, 
or Deal, where a mast-head ball is dropped for the 
convenience of the shipping in the Downs. 


THE ELEctTRICAL RESISTANCE OF CARBON CONTACTS. 

The resistance of carbon points in contact to the 
passage of electricity is a subject of a mysterious 
nature, and one which derives a peculiar interest 
from the action of the microphone. Mr. Shellford 
Bidwell has undertaken a great many experiments 
to investigate the matter, and the results of these 
have been brought by Professor W. G. Adams 
before the Royal Society. The apparatus employed 
by him consisted of a light steel rod or lever 
balanced by a knife edge and carrying a scale-pan 
near one end anda counterweight near the other. 
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The end carrying the scale-pan was allowed to rest 
on two pieces of electric light carbon laid one over 
the other, so as to form a contact between them, 
across which the current from a battery could 
travel. The scale-pan was fixed half-way between 
the bearing end of the lever and the pivot, so that 
any weight put into it was just double the pressure 
on the contact. With this and similar arrange- 
ments Mr. Bidwell made many measurements 
which we need not specify. The general results 
arrived at by him are both interesting and novel. 
He finds that when the pressure of the contact is 
comparatively small (say, from 0 to 2 grammes) 
slight changes of pressure produce great changes of 
resistance (say, from15 to 5 ohms) as compared 
with the changes which take place when the pres- 
sures are comparatively high, say, 10 to 50 grammes. 
The change of resistance due to change of pres- 
sure is also proportionately greater with weak 
currents than with strong ones. Changes of current 
produce proportionately greater changes of resistance 
with small currents than with large ones, and with 
light pressures than with heavy pressures. When the 
resistance of a carbon contact has been reduced by 
an increase of pressure, it will on the removal of 
that pressure rise to nearly its old value. <A very 
curious result is, that within certain limits depend- 
ing upon pressure, the passage of a current causes a 
permanent diminution in the resistance, and the 
stronger the current the greater will be such dimi- 
nution ; but when the strength of the current ex- 
ceeds a certain limit, the resistance is greatly and 
permanently increased. The greater the pressure 
the higher is such limit. Mr. Bidwell also shows 
that the fall of resistance attending increased pres- 
sure is greater than that due to increased pressure 
alone, and is partly due to increased strength of 
current. He does not consider it proved that the 
diminished resistance of the contacts under pressure 
is an effect of temperature. With metal contacts 
Mr. Bidwell finds that the weaker the current the 
higher the resistance, keeping the pressure fixed. 
Increase in the strength of current, diminishes the 
resistance, but on reducing the current again the 
resistance does not proportionately rise as in the 
case of carbon. _If the metal is clean there will be 


a slight fall; but if it is dirty there will be a rise. 
The fall of resistance due to pressure is greatest 


with small pressures and weak currents. For these 
and other reasons. such asthe fusing of the metal 
points, Mr. Bidwell does not consider metals 
adapted for transmitting speech. 


Natura Gas. 

A paper on this subject was read before the En- 
ineers’ Society of Western Pennsylvania, by Mr. 
Villiam Metcalf. Dealing with the subject as to 

whether the supply of gas from the gas wells is likely 
to be permanent or to be only a temporary rush, he 
says that some of the wells are now giving off the 
gas at an enormous pressure. In one case, just 
before the reading of the paper, a gauge on a 6-in. 
pipe, some miles from the well, registered 120 lb. 
per square inch, and the noise made by the gas 
rushing out was quite sufficient to bear out the re- 
port of the gauge. The question often asked by 
those who are considering the desirability of incur- 
ring the expense of altering their plant so as to use 
the gas is, ‘‘Have wea right to expect this pressure 
of gas to continue?” The answer to this question 
is stated to be ‘‘No.” The great ‘‘roarers” are 
shown to be liable to cease roaring after a few years 
at most, and the charges made by the gas companies 
for the gas show that they know this well enough, 
and are prepared to make their profits while the 
roaring lasts. But the supply of gas is not going to 
cease in a few years. It is a well-attested fact that 
the town of Fredonia, New York, has been lighted 
by the same gas well for over forty years, and it is 
said that the Chinese have been using the gas from 
certain wells for thousands of years without ex- 
hausting them. The present craze for ‘‘ roarers” in 
gas wells is only an exact parallel of what took place 
formerly in the petroleum industry. No well was 
considered any good which was not a ‘‘gusher,” and 
small wells were neglected. But in due course the 
little wells were developed and pumped, and the oil 
stored, and now-a-days the biggest ‘‘ gusher” does 
not cause more than a ripple onthe market. So it 
will be with the gas wells after the big roarers have 
ceased to roar. These now supply the works using 
the gas through a 6-in. or 8-in. pipe. _ The time will 
come when these pipes will be used as collectors 
throughout the country of the supply of gas drawn 
from the small permanent wells, while the city 





mains will have increased to a diameter of 24in., 36 
in. or even48in, Probably large storage gasometers 
will be used, and exhaust fans will be employed to 
draw the gas from its hiding-places in the holes and 
crannies of the rocks. Having once seen what 
benefits can be obtained by means of the gas, its 
present possessors will surely never give it up. 
Concerning the proper combustion of the gas when 
it is delivered at the required point, the author con- 
siders that in some cases it is being well utilised, 
and in others very badly. It is difticult to mix it 
with enough air for complete combustion, as it re- 
quires from seven to eight times its own volume. 
There are three ways of burning the gas. The first 
is on the blowpipe principle, with a heavy pressure 
of gas and a strong blast of cold air; this is a fa- 
vourite, and, according to the author, a stupid way. 
The second is what might be called the blowpipe 
regenerative plan, with a strong gas pressure and a 
steam or other blast driven through the air flues of a 
regenerative furnace. This gives rise to a ‘‘ furious 
fire that is pretty to look at, good to stand away from, 
and which must be difficult to work with, besides 
being very destructive.” The third plan is regene- 
rative, pure and simple; the gas is relieved from 
pressure, increasing its volume, splitting it up so 
that air can get to it, and then mixing with it a 
sufficient quantity of air as hot as it can be made. 
The slower and lazier the movement of the gas and 
air the better, the result being a beautiful soft intense 
heat, giving the greatest amount of work with the 
least wear and tear. If the use of producer-gas in 
place of burning fuel direct has enabled us to make 
the great economies already obtained, by converting 
solid fuel into a gas of which 70 per cent. consists 
of incombustible nitrogen, we ought to be able to 
obtain far greater results by the proper employment 
of a natural gas which is all combustible. To adapt 
a regenerative furnace to the use of natural gas is a 
very simple matter. It is only necessary to use one- 
fifth as much gas as would be required of producer- 
gas, to relieve it of pressure, and mix it with the 
same volume of air as the larger amount of pro- 
ducer-gas required ; that is to say, five times as 
much air, volume for volume, as the producer-gas 
requires. In actual practice, to obtain an equal 
effect, we really do not require so much natural gas 
as equals one-fifth of the producer gas, because, 
owing to the absence of the inert gases contained in 
producer-gas, and not contained in the natural gas, 
the relative heating power of the latter is greater 
than the above proportion. In the Siemens regene- 
rative furnace the natural gas is applied cold into 
the gas ports, and all the chambers are used for 
heating the air. As an illuminant the gas is very 
highly spoken of ; it will be cheaper than artificial 
gas, and cheaper and handier, if not brighter, than 
the electric light. It burns beautifully in a Siemens 
regenerative lamp. 








SECONDARY BATTERIES. 
To THE EpITOR OF ENGINEERING. 

Srr,—In reply to Mr. Sellon’s letter of the 19 ult., I 
would refer him to Mr. Planté’s patents of 10th May, 
1873, for his battery which he patents in connection with 
a small apparatus for instantaneous lighting. In this he 
specifically bears on the necessity of passing the current 
through it in opposite directions, obviously for the pur- 
pose of roughening, that is to say, ‘‘ disintegrating” the 
surface of the lead. I would also refer Mr. Sellon to Mr. 
Faure’s patent of the 16th April, 1881, in which the fol- 
lowing passage occurs, “* ... . constructed upon what 
is known as the Planté system in whichthe .. . . surface 
is _ by disintegration of the substance of the plate 
itself.” 

Now had Mr. Sellon chosen to cite both Mr. Planté’s 
patents instead of only the one subsequent to his own, it 
would have been seen how impossible it is for him to 
broadly claim the roughening of plates, and thus preclude 
Messrs. Parker and Elwell from making a specific claim, 
and this is the gist of the whole discussion. 

I was not aware when I commenced this correspondence 
that Mr. Planté had ever taken a patent in England, and 
merely acted on the knowledge I possessed of the general 
principles of his battery as made public prior to Mr. Sel- 
lon’s patent of 10th September, 1881. 

Inasmuch as Mr. Sellon desires to know who “‘Electro- 
lyte” is, and, as 1 had no particular object in assuming a 
pseudonym, I have no objection to giving my name and 
remain, 

Sir, yours faithfully, 
London, January 5, 1885. F, MAxweELt- Lyte, 


To THE EpiTor or ENGINEERING. 

Sir,—At the request of Messrs. Elwell and Parker I 
venture once more to intrude upon your valuable space 
and reply to those portions of their letter which refer to 
me in particular. 

In Ao first place, when one obtains a new secondary 
battery from the makers, it may be assumed that the same 
is in a fit state for immediate use, at all events the plates 
should be “formed” and ready for coupling up with the 





corresponding poles of the charging apparatus. The set of 
Elwell-Parker accumulators, containing ‘ formed” plates 
of the type referred to in my former letter, was charged at 
the rate of 10 amperes for 15 hours, and then discharged 
at an average rate of 12 ampires until the current dropped 
10 per cent. (which I call the useful rate), giving a return 
of 33 ampere-hours ; but the total discharge, allowing the 
current to drop to 2 amperes, was 57 amp?re-hours ; for 
commercial purposes, however, it is not desirable to work 
the cells until completely exhausted, in fact, in most cases, 
a drop of 10 per cent. in the current rate is all that can be 
allowed. Observing that the capacity of the cells appeared 
to be much below 150 ampére-hours, they were next 
charged to 130 ampére-hours, and the experiments re- 
peated, every time reducing the amount of charge, whilst 
keeping the rate the same, until the charge came to 
50 amptre-hours. The average useful capacity, however, 
never reached above 33 ampére-hours, and a return of 30 
out of 60, after repeated trials, was considered the best 
for that type of cell. It may be mentioned that these 
tests were made in consecutive order day after day, 
never allowing the plates to get dry nor to stand idle 
for more than the hours of the night; the acid employed 
was of 1170 gravity, the temperature averaged 60 . 
Fahr., and the external resistance was practically con- 
stant. 

Seeing a number of cells of similar shape and construc- 
tion at the recent Health Exhibition I inferred that those 
experimented upon by me have not been superseded, but 
as Messrs, Elwell and Parker mention in their letter of the 
31st ult., that vast improvements have been made more 
recently, it would be of great interest if these gentlemen 
were to publish at once the best results obtainable in prac- 
tice with their accumulators, stating weights, current rates, 
efficiency, useful capacity, and dimensions. The subject 
is of immense importance, and I, for one, should be glad to 
hear that the weight of Jead batteries could be materially 
decreased or the capacity materially increased beyond the 
figures which I have published in your esteemed journal 
when referring to the accumulators made by the Electrical 
Power Storage Company. I omitted to point out that the 
cells used in the electrical tramcar, containing 26.5 lb. of 
lead each, give a current rate of 100 amperes for a con- 
siderable time, and that the starting of the heavy car up 
a steep incline requires 170 amperes, which these cells 
readily give at frequent intervals, whilst the motor is ar- 
ranged to work safely with such currents, although the 
average rate necessary is only 46 amperes, the cells being 
always in series. 

Messrs. Elwell and Parker say that I did not order the 
cells from them and that I did not advise them as to the 
carrying out of tests for my information. The cells were 
ordered and purchased by a friend of mine who is not con- 
nected with the Electrical Power Storage Company, and 
if Messrs. Elwell and Parker will refer to their letter file 
of seven months ago they will find that I did advise them, 
in fact I wrote to say that I desired to obtain particulars 
of all the best secondary batteries in the market, but they 
sent me an answer declining to give me any information 
whatsoever, whilst other firms responded to my request 
most cordially, and the Electrical Power Storage Com- 
pany not only made special cells for me, but they went 
subsequently to the expense of constructing a tramcar to 
my designs in order to demonstrate the practical utility of 
their wares. 

Apologising for the length of this letter, 

I remain, Sir, yours obediently, 
A. RECKENZAUN, 

60, Queen Victoria-street, London, January 5, 1885, 


To THE EpiTor oF ENGINEERING. 

Sitr,—May I ask for the insertion of the following 
hastily written remarks in brief answer to the letter of 
Messrs. Elwell, Parker, and Co., which appeared in your 
issue of last week. 

1. As to the present improved construction which they 
claim for their cells. It has come (but only quite re- 
cently) to my knowledge that they have altered their 
type of cell from that upon which Mr. Anderson’s experi- 
ments were made, wide is, however, of the same type 
(I believe) as those which they exhibited exclusively at 
the ‘‘ Healtheries ;” but what is the alteration? It is 
simply a close imitation in form, arrangement, and con- 
nections of my cells, and I quite agree with them that it 
is Ja decided improvement ; unfcrtunately, however, for 
themselves and their customers they have not got over the 
difficulty of infringing my patents in using ‘* perforated, 
roughened, and indented” doe of lead. 

2. Asto the rate of charge and discharge. It is not only 
contrary to fact, but to common sense, to suppose that 
their form in which no packing of active material is used 
can be either charged or discharged as rapidly as my 
packed plates; the difference in my favour in both cases 
is, and naturally must be, so great that the point is not 
worth argument. 

3. As to efficiency. Welland carefully worked cells of 
my form yield an average efficiency in ordinary work far 
above 70 percent. The Elwell-Parker, or any other cells, 
should of course give practically the same result if once 
properly and fully formed, and if worked under equal con- 
ditions, and at rates corresponding to their size, shape, and 
capabilities ; the chief relative difference rests naturally 
on these points. 

4. As to capacity per pound of lead. Mr. Elwell need 
not have limited himself to the modest figures of 5 ampére- 
hours per pound as being possible with his plates; he 
might in the absence of any data as to their thickness or 
durability have claimed three or four times that amount. 
This correspondence should deal only with a recognised 
commercial and substantially made article, not with a 
laboratory plaything. 

5. As to relative durability. "This can only be arrived 
at by the experience of years. Batteries of my form under 
proper treatment have been in constant and successful 
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work very much longer than any of the present manufac- 
ture of Elwell-Parker cells have (so far as 1 know) been in 
existence. This point is, therefore, not one which can be 
summarily disposed of. 

6. As to the gratuitous assumption of Mr. Elwell that 
his plates when experimented upon by Mr. Anderson had 
been kept dry and exposed to air for a long time before 
being used, l have made inquiries and have found that 
this was not the case, but I may remark that with the 
Electrical Power Storage Company’s form of plates if 
properly made and put away, their being kept in such a 
condition for months and even years before using, would 
not materially affect them. 

With regard to Mr. Geere Howard’s suggestion that the 
Elwell-Parker cells are well adapted for ‘‘ regulators,” I 
have no wish to dispute the point, but he may not be 
aware that for this purpose the Electrical Power Storage 
Company have now a special construction in hand, far 
cheaper and less bulky than those he refers to, and which 
it seems probable will supersede every other existing form, 
including Messrs. Elwell-Parker’s, even assuming for the 
moment that those gentlemen possess the right (which I 
contend they have not, of which they have long since re- 
ceived notice) of supplying their present forms of batteries 
to the public during the existence of my patents. 

I am, your obedient servant, 
Joun 8S, SELLON. 

The Hall, Sydenham, January 6, 1885. 








TRAIN LIGHTING BY ELECTRICITY. 
To THE EpITOR OF ENGINEERING. 

Str,—In your previous issues have appeared an article 
upon the illumination of railway trains by electricity, 
and various letters thereon. In these letters the question 
of space occupied by the electric light machinery ; the 
advantage and disadvantage of accumulators; the neces- 
sity or rather non-necessity for lighting railway carriages 
when in a railway station, and the weight to be carried 
has been discussed. 

No doubt the whole of these questions are questions of 
importance, but I cannot help thinking the first question 
to be determined with respect to this form of iJlumination 
for railway trains is the maintenance of the light at all 
times. So far the experiments which have been made 
have been confined to trains which run intact—which are 
not broken up—and which are drawn by one and the same 
engine throughout the journey. There is thus no break 
of continuity between the engine, tender or van which 
carries the generator of the electrical current, and so long 
as the locomotive is attached to the train sufficiently in 
advance of the time of its departure, to enable the pas- 
sengers to take their seats, no inconvenience should arise. 

For short journey trains or for trains which run intact 
throughout the journey, the electric light will probably be 
found serviceable, and certainly, as against the oil lamp, 
economical, whilst in point of brilliancy its advantages 
over oil are enormous. 

The main point, however, to which I am desirous of 
directing attention, is the necessity of assuring at the 
least a reasonable light for carriages when detached from 
their source of light. This source of light has so far been 
concentrated at one point in the train—when that point 
is disconnected the light is withdrawn, and the rest of the 
train is left to darkness or such light as it may borrow 
from surrounding objects. Now it must be clear to every 
unbiassed mind that neither would passengers submit to be 
left in a carriage unlit, nor would railway companies wish 
their passengers to be so left. It is equally clear that 
when we come to deal with the generality of railway 
trains, there will arise throughout each journey occasions 
when the locomotive has to be changed, and probably 
certain portions of the train disconnected. It is to the 
lighting of these disconnected portions of the train I 
would beg to direct the attention of those interested in 
the subject. Until a means of accomplishing this is de- 
vised, it is improbable electric lighting in railway trains 
will obtain a sound hold. It has always appeared to me 
a sine qud non that each vehicle should varry its own 
means of illumination, whether that means of illumina- 
tion is electricity or gas. 

I am, Sir, 
Your obedient servant, 

Derby, January 5, 1885. W. Lanepon. 

ToTuHE Epiror oF ENGINEERING. 

Sir,—I amongst others have read with interest the cor- 
respondence now being carried on in your esteemed 
journal re the electric lighting of trains. It appears to me 
the question under discussion ought not to that of 
one system of electric lighting against another, but that of 
electric light versus gaslight, when the advantages and 
economies of the former when used for this work will 
stand forth very prominently. First amongst these will 
come that of first cost of the plant which, I believe, is 
nearly one-third of that of the gas fittings and holders on 
the vehicles themselves, to say nothing of the cost of plant 
for making the gas. Then again there is the cost of main- 
taining a staff to make the gas as well as to light and 
clean the lamps, and to recharge the gasholders on the 
arrival of the train at the terminal platform, which staff 
is now entirely dispensed with, it being only necessary to 
change the burnt-out lamps which the guards can 
easily do. 

After taking these things into consideration I really 
cannot see how the Great Eastern Railway can be paying 
a high price for their light even without considering the 
superior illumination they are now getting. 

Mr. P. W. Willans, in his letter of 3lst December, 
says, ‘‘ Few engineers will be found ready to take asa 
basis for the comparative cost of the two systems the in- 
creased coal consumption in a large locomotive boiler when 
a 5 horse-power engine is at work driving the lights.” I 
think that this is exactly what the railway authorities 








will do, as this is the point from whence one can arrive at 
the cost of the lighting, as the other expenses, viz., those 
of oil, renewal of lamps, depreciation of engine and dy- 
namo, and wages of a man to see that the dynamos are in 
proper order and that the lamps and wires are not broken 
(one man being amply sufficient for six trains), all of 
which, besides being easily calculable, are well known. 

Ican hardly agree with Mr. Gisbert Kapp’s ingenious 
idea of adopting ‘“‘ flexibles” versus accumulators, as those 
acquainted with the driving of locomotives know that the 
engine drivers only run forward and leave the train for 
water when in actual need of it, which may happen at any 
station, and it would thus be necessary to have dynamos, 
&c., running at several stations on the line; further, the 
great advantage of the present system is that all the light- 
ing is self-contained and only needs one set of accumulators 
to make the carriages independent of the engines, whilst 
they are taking water or being changed. 

rusting that I have not trespassed too greatly on 
your valuable space, 
I am, Sir, yours obediently, 
H. Justus Eck. 
11 and 10, Dean-street, Holborn, W.C., and 
11, Clerkenwell-green, E.C. 


To THE EpiTor oF ENGINEERING. 

Str,—Mr. Massey, in his letter in your issue of Jan. 2, 
says that our system in use on the Great Eastern Railway 
‘is dearer in the first instance, and costs more to main- 
tain it.” 

Does he mean that the engine is costly, or the dynamo 
costly; or that the engine wears out soon, or takes a great 
deal of steam ; or that the dynamo is inefficient? Has he 
had any experience with engine, or dynamo, or both to- 
gether, that warrant him in saying the above? 

We do not deny that saving of fuel is a desideratum ; 
but when Mr. Massey implies, seemingly unconditionally, 
that saving fuel is more important than saving space, in 
contradiction to Mr.Crompton,who commends ourarrange- 
ment as a whole because of the space saved, we come to 
an issue with Mr. Massey, and distinctly say that it may 
be worth while to sacrifice some economy of fuel in order 
to economise space, notably on a locomotive, where, al- 
though the locomotive is a big thing, available places for 
placing engine and dynamo are not unlimited. 

Mr. Willans says that he could keep his engine within 
the same floor space and within a limit of 12 in. in height. 

We think this statement would have come with more 
force if he could say he had positively designed a complete 
apparatus within our dimensions, and that he could stake 
his reputation that it would do the same work. 

His words, ‘‘it seems to mea pity that Mr. Crompton 
did not try experiments, and so obtain accurate figures 
for comparison,” seem to imply that the question of net 
cost of work has been, or is being, overlooked or avoided. 
It is neither overlooked nor avoided. 

He says, ‘‘Few engineers will be ready to take as a basis 
for the comparative cost of the two systems, the increased 
coal consumption in a large locomotive boiler, when a 
5 horse-power engine is at work driving the lights.” 

Really, this seems to us like saying that the test of the 
pudding is not to be the eating. 

How, in the case of a dynamo driven by a van axle, is 
the coal to be debited to the lighting, except by seeing the 
excess consumed over what the consumption would have 
been if the light had not been derived from the locomotive 
work done ? 

And if in the case of the axle-driven dynamo, why not 
in the case of a dynamo driven by our engine? 

Surely the additional coal consumed is the main ques- 
tion, and the only question, as far as coal is concerned. 

Faithfully yours, 
HEENAN AND FROUDE. 
To THE EpiTor oF ENGINEERING. 

S1r,—All the assertions Mr. Massey may make regard- 
ing the ‘‘false economy” of the Great Eastern Railway 
system of electric train lighting, and his concluding pro- 
phetic remarks as to high price of light, &c., will not, I 
am sure, convince ‘‘ our railway friends” unless he bases 
his opinions on hard facts. 

Had Mr. Massey first informed himself of the first cost 
and maintenance of the Great Eastern Railway system, and 
then compared notes with the results of his own expe- 
rience, he would no doubt have been able to give ‘‘ our 
railway friends” in particular, and the public in general, 
some really useful information on the subject; as it is, 
however, his remarks savour so much ‘of interested 
motives that readers will no doubt recognise in the letter 
which follows the source of ‘‘ all his woes.” 

Thisletter by Mr. Willans, after objecting to ‘* com- 
pressed machinery,” complains that Mr. Crompton did not 
experiment with a separate boiler in a brake van as did 
Mr. Massey, so as to get ‘“‘an idea of the actual cost of 
train lighting.” 

This naturally infers that Mr. Crompton could not find 
the steam consumption of a motor driving a given number 
of lights at his works, but must cart about a dynamo twice 
as big as he required, a boat boiler, and young marine 
engine, eminently unsuited to the purpose. 

1 ask is this the way to ascertain the practical utility 
and efficiency of such a system of train lighting, and may 
we not justly reason that the author of such an experi- 
ment has to thank himself only for ‘“‘scotching” this pro- 
mising industry ? 

In conclusion, I would point out that a train of fifteen 
coaches and two vans lit on the Great Eastern Railway 
system has been in regular running for nearly three 
months with every satisfaction, a fact so significant that 
it recalls the old proverb, ‘‘ The proof of the pudding is 
in the eating.” 

Yours truly, 
Rosert WooDLEY. 


PAPER ROLLS OR BOWLS. 

To THE Epritor OF ENGINEERING. 
_ Srr,—Can you or any of your readers kindly inform us 
of the names of the manufacturers of paper bowls or rollers 
suitable to work in a machine for rolling floorcloth, the 
paper rollers required being about 78 in. long by 24 in. in 
diameter in the body ? 

Will you very kindly insert this in your this week’s 
correspondence column and oblige 

faithfully, 


Yours 
T. anp W. SuMMERS. 
High Orchard Iron Works, Docks, Gloucester, 
January 6, 1885. 
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CONDENSERS FOR STEAM LAUNCHES. 
To THE EpiTor OF ENGINEERING. 

Sir,—Having noticed in the very interesting and able 
article upon steam launches zppearing in your paper of De- 
cember 26, a statement that compound surface-condensing 
engines with outboard condensers are now being fitted to 
all classes of boats, down to 21ft., by Mr. J. S. White 
and Messrs. Belliss, we take the opportunity of asking 
you, in fairness to ourselves, to publish in your columns 
the following facts, as it might otherwise be thought that 
this was the first instance of compound engines and out- 
side condensers being used. 

For several years past we have fitted our Kingdon’s 
patent compound surface-condensing engines, and also 
outboard condensers to all our launches, from 20ft. to 
50 ft. in length, including orders from the Admiralty in 
1882 for 25-ft. service cutters for H.M. Navy, as well as 
30-ft. service cutters precisely similar to the engraving in 
your issue of December 26, 1884. 

We are quite aware that the idea of outboard condensers 
is not a new one, and that attempts have been made in 
years past to adapt them. But we claim that our firm 
was the first and until now the only one to use, in launches 
of this description, either the outside pipe condenser, or 
compound surface-condensing engines, with a really satis- 
factory and practical result. 

In proof of this we would refer your readers to the 
illustrated description of a steam launch, fitted with our 
Kingdon’s patent compound engine, and with outside 
condenser, which appeared in ENGINEERING of July 28, 
1882. We have ourselves always advocated the advantages 
of compound engines for steam launches, and have in fact 
made this type of machinery our specialité for upwards of 
four years. 

From the fast increasing demand for this, we have long 
since foreseen that the old-fashioned type of high-pressure 
machinery must soon be superseded, as is mentioned in 
your article, and from which it would appear to be fast 
becoming the general opinion. 

We remain, Sir, yours faithfully, 
Jan. 1, 1885. Simpson AND DENISON. 

[We willingly publish Messrs. Simpson and Denison’s 
letter, but we scarcely think that their claims to priority 
will be allowed to pass undisputed. The arrangement of 
condenser to which they refer was patented at least fifteen 
years ago by Mr. Alexander Crichton, then of the Cork 
Steamship Company’s Works, Cork. The arrangement 
as fitted to launches of Her Majesty’s s.s. Cambridge and 
Lord Clyde under Mr. Crichton’s directions was illus- 
trated in ENGINEERING, vol. x., page 22. At that date 
(July, 1870), Messrs. William Crichton, of Abo, Finland, 
had also applied the arrangement to a steam pinnace 
belonging to the Russian Navy, and they have since, we 
believe, used it regularly anu with every success.—Ep. E.] 








STEAM LAUNCHES. 
To THE EpiToR or ENGINEERING. 

S1r,—In your issue of the 26th ult. there are certain 
particulars given of the speed trials, &c., of the steam 
launches and cutters used in the Royal Navy, and in de- 
scribing the 56-ft. torpedo boat class, it is stated that the 
bunker coal is usually sufficient to take these boats about 
120 miles at a fair speed of about 10 knots, and that the 
bunkers hold about 12 cwt. of coal. Is there not some 
mistake here? as the foregoing — give roughly twelve 
hours steaming for 12 cwt. of coal consumption, or 1 cwt. 
per hour, while the indicated horse-power is stated 
(Table D) at 142, or less than 1 1b. per indicated horse- 
power per hour. In Table E, given later on in the same 
article, the figures given for the same class of boat, are 
525 lb. coal per hour for 150 indicated horse-power at 
15 knots speed. 

Possibly you may be able to give in the continuation of 
the article, the indicated horse-power of these boats 
when on a10-knot speed, which may account for the ap- 
parent discrepancy. Yours a 
106, Cannon-street, E.C., January 3, 1885. 

{Our correspondent apparently has lost sight of the 
fact that it takesa vastly greater power to drive a boat at 
15 knots than at 10 knots per hour.—Ep. E.] 








RAILWAY RATES. 
To THE EpIToR OF ENGINEERING. 
Srr,—Will you kindly correct, in your next issue, three 
mistakes made in inserting my letter on ‘‘ Railway 


| Rates’ last week. The first part to which I refer should 


read as follows : 

** A cana! to suit this size of vessel should be 64 ft. wide 
at the water’s surface ; one or both sides of the canal may 
have an inclination of 45deg. from the water’s surface 
extending to the bottom, which should be 7 ft. deep from 
surface of water, one side adapted for towing path and 
vessels going alongside. At all sharp curves in the canal 





the wall at outer radius should be nearly perpendicular 
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to a depth of 4 ft. 6in. to prevent damage to the vessels’ 
sterns, rudders, and propellers.” 

The second mistake is in the last part of the letter, 
where you have ‘‘ injurious wear,” which should be “in- 
jurious wave.” Immediately above this the word “miles” 
was omitted after ‘‘ 4.87.” These points are very impor- 


tant. 
Yours faithfully, 
Epwarp Hayes, 
Stony Stratford, January 3, 1885. 








REGNAULTS DETERMINATION OF THE 
SPECIFIC HEAT OF WATER. 
To THE EpiTor OF ENGINEERING. 

Srr,—In the detailed report of the experiments by 
Regnault on the specific heat of water at different tem- 
peratures, there seems to me to be a great discrepancy, 
which ought to be adjusted, if possible, while some of his 
assistants are zlive to throw light upon the subject. 

The table of the particulars includes 40 experiments, 
and the last column gives the mean specific heat between 
t, and T, the final temperature of the calorimeter and the 
temperature of the hot water. This ¢, is said to be “‘tem- 
perature initiale du calorim¢tre;” but that must be an 


erratum, Taking the weights given for the hot water and | 


the cold water, and the temperatures, and therefrom re- 
calculating the ‘‘chaleur spécifique moyenne de l'eau 
entre t, et T,” I get six of the results the same as given by 
Regnaulié, six come out nearly the same, and 28 are quite 
different. The mean of the 40 recalculated is 0.999435, 
The mean of the seven at the highest temperatures as in 
the table is 1.01569; the mean of the same seven recalcu- 
lated is only 0.97790. In 12 of the experiments the weight 
of the hot water exceeds 10,100 grammes, and every one 
of these comes out quite different from the results given in 
the table. It may be that these hot water weights are 
given by error in excess, and this would explain in the 
direction of the discrepancy. When the report is more 
closely examined to find a clue to this, an erratum is dis- 


| covered which may be quite unimportant, or may be very 
| important in its bearing upon this difficulty. It is in 
(Pi—Po4-p—™) x (T—t) = (Po—p—7) (44—th). 

P,\—P, + p—7 is the weight of the hot water, and 
P,—p—r7 ought to be the weight of the cold water; but 
| evidently the sign before 7 ought to be +, not—. This 
| erratum is not given in the lists of errata in any of the 
three columns. The quantity 7 is a making up drop of 
water poured back from a quantity p taken out of the 
full calorimeter to make room for the hot water. Now, if 
the above formula were used as it stands, the result might 
be some such discrepancy as I have pointed out, and the 
table as it stands would be inapplicable for the purpose 
for which it is given. 

If this letter comes under the notice of any one who 
| knows where the original calculations can be seen, it would 
| be of great value to science if he would cause a verification 

of the calculation to be made. At present I do not see 
| how any opinion can be arrived at as to what the specific 
| heat of water is, according to these experiments as they 
| are reported. 
| It may be that I am confusing the statements myself ; 
| but I cannot at present see through them as they are, and 
| if any one knows how to reconcile the different state- 
| ments, I shall be much obliged if he will give his explana- 
| tion in your columns, 
If there is really something wrong, as I think there is, 
it may yet be possible to re-adjust the report by reference 
to the original data of the experiments. 

The table is at page 742 of the first volume. 

J. MACFARLANE GRAY, 





London, January 1, 1885, 





CORLISS VALVES. 
To THE EpitTor OF ENGINEERING. 

Srr,—Mr. Walker does not appear to have read all the 
correspondence on the subject to which his letter in 
ENGINEERING of the 2nd inst. refers. Mr. Musgrave 
claimed that he was the inventor of the only scheme in 
existence for giving a traversing motion to Corliss valves. 
Such foolish pretension might have passed without notice 








if he had not been so imprudent as to invite criticism in 
your columns. 

I hope I was not so ungenerous to Mr. Musgrave as his 
friend Mr. Walker has been. Mr. Walker certifies that 
traversing gear was applied to Corliss valves in 1876, and 
moreover, knows that other and ‘“‘ superior” arrangements 
exist—a very full confirmation of my statement that Mr. 
Musgrave had simply patented an old and well-known 
scheme. Mr.Walker should have stated his reason why it 


| was ‘‘ unfortunate” that Mr. Musgrave omitted to call at 


Kirkcaldy, instead of proceeding on to Dundee to copy my 
Corliss valve gear. 

I had at that time some interest in the gear as made at 
Kirkcaldy, and if Mr. Musgrave had stepped over to copy 
it there, the result would doubtless have been just the 
same. Yours truly, 

WILuIAM INGLIs, 

Bolton, January 5, 1885. 








Soctrty or Arts.—The ordinary Wednesday evening 
meetings of the Society of Arts will recommence, after 
the Christmas recess, on January 14, when Mr. R. H. 
Tweddell will read a paper on ‘‘ The Employment of 
Hydraulic Machinery in a Workshops.” The 
following are the papers arranged for subsequent even- 
ings: January 21, ‘* Labour and Wages in the United 
States,” by D. Pidgeon. (On this occasion the Hon. J. 
Russell Lowell, the American Minister, will take the 
chair), January 28, “‘ The Influence of Civilisation a 
Eyesight,” by . Brundenell Carter, F.R.C.S. ; ‘‘ The 
History and Manufacture of Playing Cards,” by George 
Clulow ; ‘‘ The Musical Scales of Various Nations,” by A 
J. Ellis, F.R.S. ; “‘ A Marine Laboratory as a Means of 
Improving Sea Fisheries,” by Professor E. Ray Lan- 
kester, ERS. 3; ‘Recent Improvement in Coast 
Signals,” by Sir J. N. Douglass; ‘‘The Evolution of 
Machines,” by Professor H. S. Hele Shaw; ‘‘ Education 
in Industrial Art,” by Charles E. Leland; ‘‘ The 
American Oil and Gas Fields,” by Professor James 
Dewar, F.R.S. ; ‘‘ Past and Present Methods of Supply 
ing noe Boilers with Water,” by W. D. Scott Mon- 
crieff. 
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THE FORTH BRIDGE; HEATING FURNACE AND BENDING PRESS FOR PLATES. 
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THE FORTH BRIDGE. 





character of the undertaking is more or less familiar to 
engineers. A comprehensive view of the subject, and of 


On Manipulating the Material, and Building, and Drilling | the numerous engineering questions involved, has also 


the Great Tubes of the Forth Bridge.* 
By Mr. Anprew S. Bieeart. 
Tue Forth Bridge has on various occasions formed a 
theme of deservedly widespread interest, and the general 
* Paper read before the Institution of Engineers and 
Shipbuilders in Scotland, 








been lately so ably given by Mr. Baker, that the writer 
purposes in this paper to at once pass on to examine some 
of the later details of the*’manufacture of the superstruc- 
ture, such as that of the work in connection with the 
great tubes. 

One of the well-known features in the design of this 








undertaking demands that struts of hitherto unequalled 
length, and capabilities for resisting thrust, be employed. 
The form which best fulfils these conditions is the 
tubular. 

As well-nigh six miles of tubes are required in the com- 
pleted bridge, it at once becomes evident that the con- 
struction of them could only be effected within a reason- 
able time, by the adoption of special plant. Owing also 
to their novelty of form and great size, no machinery was 
in existence capable of dealing with such work. On 
account of this, and for various other reasons, Mr. Arrol 
determined to design special plant for the whole work, 
the description of a part of which, and the mode of 
working it, can be but scantily treated of in this paper. 

The struts required are of various dimensions, ranging 
from that of the largest, which is 12 ft. diameter, to that 
of the smallest, which is only 3ft. The description of the 
former only will be considered in this paper, since all are 
very much alike in design. 

ig. 1, on the opposite page, shows the cross section of 
one of the 12 ft. Solent tubes between the piers. It 


| consists of 10 plates and 10 longitudinal H beams, stiffened 


at intervals of 8 ft. by means of the circular girders shown 
in elevation. The girders, again, are made up of diaphragm 
plates, connected to inner and outer angles, the former 
being rivetted to the H beams, while the latter are simi- 
larly fixed to the tubeplates. 

The work to be performed is somewhat as follows: 

The first, and for a time the most difficult operation 
(owing to causes to be hereafter referred to) was the curv- 
ing of the heavy plates. These, it may be mentioned, are 
16 ft. x 4 ft. 4in. x 1din. and 1} in. thick, and weigh from 
about 28 ewt. to 32 cwt. each. The method now adopted 
is to bend them while hot in a large hydraulic press, from 
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which they are removed, and allowed to cool slowly. 
When cold they are again placed in the press, and 
straightened finally. The edges and ends are then planed, 
and each plate is weighed, marked, and laid aside, ready 
to be placed on the tube when required. 

The longitudinal H beams are made up of a dee 
webbed tee and two angles, being partly drilled throug’ 
these before erection. The circular girders are also partly 
drilled before veage 5 placed on the mandrel. hese diffe- 
rent parts form the main tube proper, leaving out the 
connections to skewbacks, the girder fixtures, tees, and 
other minor details, with which it is not at present in- 
tended to deal. 

The tubes are built round about a mandrel, being sup- 
ported therefrom by temporary connections, and are 
drilled through the various parts, while in the exact form 
they are intended to be when finally erected. (See Figs. 3 
and 4, page 42.) 

This hasty sketch of the different steps of the work 
required to be executed, will enable the details to be more 
clearly followed. 

The plates are heated in gas furnaces, of the style shown 
in Figs. 7 and 8, page 43. The producer is close at hand, and 
from it the gas is led along the tube T to the box B, and 
thence distributed to the different furnaces by means of 
other tubes. 

The gas is admitted at the side, as well as the back of 
each furnace. This, by the way, was‘an afterthought, to 
enable the plate to be more evenly heated than when the 

as was admitted at the back only, and it turned out a 

ecided improvement. 

The escaping gases pass off through the flues G, which 
are highly heated thereby, and these in turn give a part 
of their heat to the incoming air, which is then passing 
along the flues A, on its way to the open furnace. 

The plates to be curved are heated to a dull red, after 
which they are withdrawn from the furnace by means of 
a hydraulic ram. To the end of the chain from the ram 
is attached a pair of tongs, made so that the greater the 
pull required, the firmer is the grip. The plate is with- 
drawn from the furnace on rollers, and run over a table 
into the hydraulic bending press shown by Figs. 9 and 10, 
page 43. A pressure of 800 tons is now applied while 
the plate is between a set of convex and concave blocks 
of the form necessary to bring it to the proper curvature. 

Almost immediately on the blocks being separated, the 
plate is seen to be undergoing a change of form, and this 
so quickly that it is quite perceptible to the eye. Some- 
times the convexity becomes greater, while at other times 
it is the reverse. In all cases the plate warps longitudi- 
nally, this taking place principally at the ends. The 
distortions are most irregular and inexplicable, a plate 
seemingly under exactly the same conditions assuming 
a totally different form, nay perhaps the very reverse 
of that taken by the immediately preceding one. On 
being removed and allowed to cool, the plates gradually 
become in almost every case somewhat better, but scarcely 
ever sufficiently so as to be suitable for the purpose for 
which they are intended. 

Many methods were suggested, and tried, to overcome 
this warping of the plates: thus, for instance, the edges 
were covered up, thereby allowing them to cool more from 
the centre, another mode was to reheat and give them a 
second squeeze; yet another was to allow them to cool 
partly, lying on a series of iron rollers, set to the true 
form the plate should take.” These and others gave only 
very varying success. The plan finally adopted was to 
curve a quantity at a time, laying each plate, as it left the 
press, on the top of the immediately preceding one, with 
a layer of ashes between, jallowing them to cool in piles 
of convenient size. When cold, each plate is again placed 
in the press, and straightened by means of repeated 
squeezes, strips of thin iron being placed above and under 
the points necessary to be brought to the true form. This 
answers the purpose admirably, and is the only method 
now in vogue. 

A somewhat striking incident happened during these 
preliminary trials, It arose out of an attempt to bend one 
of the 1d in. thick plates while cold. During this process 
the plate cracked in several places, although the curve 
was only equal to that of a circle with a 6 ft. radius. 
Samples for bending and tensile tests were cut off, and 
showed the plate to be of remarkably good material,“ and 
quite up to the specified —- (See Fig. 11.) 

Mr. Arrol attributed the failure to unequal cooling at 
the steel works, and this is borne out by the fact that dif- 
ferent parts of the same plate are not uniformly easy or 
difficult to cut, but both these experiences are often found 
in a single plate. 

Mr. Baker thought the failure of the plate to stand the 
bending was due to the fact that its edges and ends were 
not planed, but in the state they were in when they left 
the shears at the works. He had made a series of experi- 
ments with sheared and planed plates, and from the 
results obtained arrived at this conclusion. 

Annealing removes satisfactorily both these objections, 
and in this lies the great benefit of bending the plates 
while hot, and allowing them to cool as described. 

The hydraulic press (see Figs. 9 and 10, page 43), for 
bending the plates, consists of a set of four 24-in. cylinders 
C, resting on two cast-iron girders G, and supporting b 
means of two 7-inch wrought-iron columns, from te 4 
cylinder, a fixed table T overhead. On the top of the 
rams is placed another table T*, which is raised and 
lowered in conjunction with the rams. Between these 
two tables are placed the blocks B required to bend the 
plates to their particular form, equal in this case to a 
curve the radius of which is 6 ft. The pressure brought 
to bear on the plates while being stamped is about 800 
tons, provision — made for doubling this if necessary. 
The lower pressure has thus far been found sufficient for 
all purposes, 

After bending one of the first plates, it was kept be- 
tween the upper and lower blocks for a few minutes, while 





it was yet hot. The consequence was that the side of the 
block next the plate heated much more rapidly than the 
other, or remote side. This induced a very heavy strain 
on the metal, so much so that it broke the upper one com- 
pletely through, at the same time giving a report some- 
what resembling that of the discharge of a pistol. 


(To be continued). 





FOREIGN AND COLONIAL NOTES. 

The Victorian Navy.—Arrangements have been made 
for the accommodation on shore of the torpedo boats 
Childers, Nepean, and Lonsdale, at the dockyard, Wil- 
liamstown. In future the Government patent slip will be 
reserved for Government vessels only, and the work of 
slipping and docking the war vessels of the colony will be 
carried out by the dockyard staff. 


Montreal and the Canadian Pacific Railroad.—The 
Canadian Pacific Railway has now west of and directly 
tributary to Montreal, 1288 miles of railway traversing 
agricultural districts. It has also completed and in ope- 
ration 1753 miles of railway west of Lake Superior, 1136 
miles of which traverse grain-producing districts. These 
western lines of the company are connected with its 
eastern system and made tributary to Montreal by a line 
of steamships on the great lakes. Within a year the 
main line will be completed from Montreal to the Pacific 
coast, making a railway system of 3952 miles owned by 
the company and directly tributary to Montreal. Nearly 
all this vast system is new, and nearly all its traffic will be 
new to Montreal. The chief item of this traffic will be 
wheat. This will largely beconsumed in Eastern Canada, 
or shipped abroad. More than 6,000,000 bushels of 
wheat will be available for shipment from the Manitoba 
and the Canadian north-west from this year’s —_ and 
the greater part of this should come to Montreal for ex- 
port. : 

A Large Antipodean Tunnel.—The largest tunnel in the 
southern hemisphere has been recently completed. It 
will conduct the waters of the Nepean and the Cordeaux 
to the Cataract, at a point from which they will be led 
by a canal to Sydney to form the water supply of that 
city. The tunnel, which is about7 ft.in height by a 
little over 9 ft. wide, extends from the Nepean to the 
Cataract, a distance of 44 miles. The contractors began 
to drive the tunnel through the sandstone in July, 1881, 
and as soon as they commenced work they knew the 
must lose a large sum of money on the contract, whic 
was for a little under 70,0000. 


South African Railways.—We learn that the earth- 
works of the Beaufort West and Hopetown Extension 
Railway are practically completed. Bottom ballast has 
been laid for a distance of 2284 miles, and top ballast for 
a distance of about 205? miles. The masonry of the 
bridges and culverts along the line has been substan- 
tially completed ; the whole number of these works is 
669, and the iron superstructure of 482 has now been 
erected. A total of 327 miles 10 chains of line has now 
been linked in from Beaufort West. The stations have 
been virtually completed with the exception of those 
at Hopetown and Hart Kraal, which are in progress; 43 
platelayers’ cottages have now been completed and three 
are in course of construction. The Queenstown and 
Aliwal North line has been completed as far as Sterk- 
stroom, and 88 miles 67 chains of earthworks have been 
completed beyond Sterkstroom. Bottom ballast has been 
laid for a distance of 22 miles 70 chains, and top ballast 
for a distance of 20 miles 70chains. The masonry of 290 
bridges and culverts has been completed, and 10 similar 
works are in progress. The iron superstructure of nine 
bridges and culverts has also been completed. The rails 
are linked in on a distance of 30 miles 70 chains. Sta- 
tions at Molteno, Rainey’s Post, and Burghersdorp, be- 
sides several cottages, are in progress. 


French Metallurgical Industry.—In the year ending 
June 30, 1884, the Franche-Comté Blast Furnaces, Foun- 
dries, and Forges Company realised a net profit of 20,4971. 
Out of this a dividend of 8s. per share has been declared 
for 1883-4. This dividend absorbs 13,794/., leaving a 
balance of 6703/. to be carried forward to the credit of 
1884-5. It will be seen that a large balance was carried 
forward—no doubt because the aspect of European in- 
dustry was far from encouraging last year. The profits 
realised by the Firminy Steel Works and Forges Com- 
pany in 1883-4 amounted to 12,4837. as compared with 
32,7197. in 1882-3. The dividend for 1883-4 has been fixed 
at 1/, 12s. per share. 


Great Northern Telegraph Company.—The number of 
telegrams despatched over the system of this company in 
the first ten months of last year, was 1,014,358, as com- 

red with 1,023,518 in the corresponding period of 1883. 
Notwithstanding the slight decrease in the number of 
telegrams forwarded in 1884, the revenue of the company 
increased in the first ten months of last year to the ex- 
tent of 19,3957. 


Railway Material in Holland.—A contract of some little 
importance has been let at the Hague for railway matériel 
required for the Dutch State Railways. ‘The Gutshon- 
nungshutte obtained an order for 6000 tons of rails at 
48,414. The John Cockerill Company tendered at 
49,5001. A contract was also let for 533 tons of fish-plates 
and 195 tons of other accessory matériel ; this order was 
obtained by the La Louvitre Bolt Works and Foundries 
Company, at 12631. 


Dunedin (N.Z.) Harbour Board.—The members of the 
Dunedin Harbour Board, accompanied by a number of 
local residents, have made a trip to the Heads to wit- 
ness the driving of the first pile for staging to be used 
in the construction of a mole or training wall. The object 
of this work, which is estimated to cost about 100,000/., is to 
block up the north channel and so to confine the ingoing 





and outgoing currents within a comparatively narrow 
space. It is hoped that the other channel will be deepened 
by the action of the tide to such an extent as to allow safe 
entrance to the largest vessels afloat. he borrowing 
powers of the Dunedin Harbour Board have been in- 
creased to 699,000/. 


Fuel on Russian Railways.—The aggregate quantity of 
fuel used on Russian railways in 1881 is o cially returned 
at 563,029 cubic fathoms of wood, and upwards of 1,230,000 
tons of coal. The quantity of English coal used was only 
150,000 tons, most of which was burnt on the Baltic and 
south-western lines. There is a general tendency towards 
a larger consumption of Russian coal and a diminished 
employment of foreign coal. Only 30,000 tons of German 
coal were burnt in 1881, and this was used on lines near 
the German frontier. There has been a considerable in- 
crease in the supply to the railways of Donetz and Mos- 
cow coal, and the use of petroleum as an engine fuel has 
become almost general on the lines near the Caucasus, 


Largs Bay.—Instructions have been received from the 
London agents of a syndicate formed at Adelaide for the 
construction of a dock at Largs Bay to commence opera- 
tions at once. The secretary has been furnished with 
ior drawn by Mr, J. Abernethy, giving the inside 
ength of the dock at 1900 ft., with a width of 1000 ft., 
and a jetty of 1000 ft. The entrance to the dock, having 
a width of 250ft., is represented as nearly in a straight 
line with the lighthouse. It is proposed to commence im- 
mediately by piling, so as to provide accommodation for 
large steamers in the shortest time. The promoters are 
sanguine that in the course of twelve or eighteen months 
ros will see large steamers berthed at some portion of the 
works, 


A Chinese Ironclad.—A third ironclad corvette, the Tsi 
Yuen, has been built for the Chinese Government at 
Stettin. Intended for coast service and therefore of slight 
displacement, the Tsi Yuen is armed with a couple of 8 in. 
guns in one turret, and one of 6 in. in the an. The 
vessel also carries two Hotchkiss cannon, one on either 
side, and two torpedo guns. 


Water Pipes in South Australia.—The South Australian 
Government has decided to accept the contract of Messrs. 
Fulton and Co., for water pipes, subject to the condition 
pa the whole of the pipes shall be made in South Aus- 
tralia. 


An American Tug.—The hull of what is said to be the 
largest and most powerful steam tug in the United States, 
is about to be completed at Messrs. Neafie and Levy’s 
shipyard, Philadelphia. Captain Eads is the owner of 
the vessel. He when it in his operations in the Gulf of 
Mexico, in the harbour of the city of New Orleans, and 
osrobably at Galveston, Texas, as a general ocean tug. 

he hull is 125 ft. long on deck, 32 ft. beam, and 134 ft. 
deep in the hold. It is divided into several water-tight 
compartments. The engines are of 650 horse-power indi- 
cated. The steel boilers are 84 ft. wide, 10} ft. high, 
and 13 ft. long. Although the vessel was not built for 
speed it is expected she will attain a rate of at least four- 
teen miles per hour, The cost will be between 50,000 dols, 
and 60,000 dols, 








‘“*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 
CompPiteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT SPECIFICATIONS PUBLISHED 
UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
in each case after the price; where none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

Copies of oo may be obtained at 88, Cursitor-street, 

hancery-Lane, E.C., either personally, or by letter, enclosing 
amount of priceand postage, addressed toH. Reaper Lack, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

——- may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


DYNAMO-ELECTRIC MACHINES. 


231. Sir C. T. Bright, London. D 0-Electric 
Machines. [6d. 5 Figs.) January 1, 1884.—The two cores of the 
field electro-magnets are concentric to each other, one surrounding 
the other, and have pole-pieces which are rotated so as to generate 
currents in the fixed armature coils. Referring to the illustration, the 
iron cylinder a is fixed toan iron frame b, and surrounded by a coil 
offinsulated wire c. Concentric with the coil c is an interior fixed 
coil d, whose core e is continued through bearings by non-magnetic 











extensions, so thatit can be rotated. The pole-piece S is fixed to 
the shaft e, so as to be in magnetic contact with it, and the other 
pole-piece is attached to the shaft by the non-magnetic piece. 
The pole-pieces rotate with the shaft e¢, and are magnetised re- 
spectively by the coils c and d. In a modification the outer 
cylinder is replaced by a series of coils terminating in an annular 
pole-piece serving to magnetise the movable pole-piece. The 
machine may be arranged as an alternating current generator, 
movable extensions magnetised by induction from the cylinder a 
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being intermediate to extensions magnetised by the coils d. Two 
sets of movable induced pole-pieces may be arranged to rotate in 
opposite directions, (Accepted November 4, 1884). 


262. W. M. Mordey, London. Dynamo Mestato 
Machines. [6d. 3 Figs.) January 1, 1884.—The drums or 
cylinders of machines of the drum armature type are made of an 
undulated, corrugated, sinuous or wavy form externally, the un- 
dulations or alternate depressions and projections being in the 
direction of its length. The pole or pole-pieces of the field magnets 
are made of a similar or corresponding form. The illustration 
shows a method of building up an armature. A number of thin 
iron plates or washers a, all of one diameter, are slipped on to the 
shaft, the washers being separated by strips of paper or other in- 
sulating material placed radially between the plates. A number 








of similar washers b of large diameter are then slipped on the 
shaft in a similar manner, and are followed by more washers a of 
the smallar size and so on, until the required length is obtained, 
when the plates are firmly clamped by nuts and washers at the 
end. Sometimes pegs of wood are used to give increased stability 
to the wider sets of plates. Air passages ¢ for cooling purposes 
are formed by holes cut in the plates, the passages being left cpen 
at the ends to the air, The air passes radially between the plates 
through the spaces between the strips of insulating material. The 
plates may be of gradually increasing and then gradually de- 
creasing diameter ; or several plates of one size may be followed 
by a gradually increasing series, and then by more of equal but 
still larger size, and then by a decreasing series and so on. 
(Accepted November 14, 1884). 


768. J. Hopkinson and W. Mather, London. 
Dynamo-Electric Machines. (6d. 2 Figs.) January 5, 
1884.—This relates more particularly to armatures of the cylindri- 
cal or Siemens-Alteneck type. A fan or fans fixed to the driv- 
ing pulley or shaft ef the machine serves to ventilate the 
machine, The armature may be provided with fixed covers, and 
an extension of a portion of the fan may drive or draw a 
current of air over the surface of the armature. A groove cut 
in the pole-pieces of the field magnets receives the extension or 
flange of the fan. Air channels may be provided along the 
shaft of the armature. The armature is wound with a number 
of strands of naked wire, preferably of square section, which 
is insulated by a covering of fabric surrounding the whole. 





The successive sections of the conductor are connected to the 
commutator plates by a ribbon or wire of metal of less section, or 
having a greater specific resistance than the conductor, the re- 
sistance of each section, when short-circuited by a brush passing 
over a commutator joint, being thereby increased, and so prevent- 
ing sparking. The illustration shows a method of winding arma- 
tures of low electromotive force. Supposing there to be mxn 
sections in the armature, and also in the commutator, the sections 
1,m+1.... —(n—1)(m+1) of the armature are connected re- 
spectively to the plates 1 and +1, m+1and 2m-+1, and so on 
till (n—1), m+1, and 1, and so on for the corresponding series of 
sections commencing with 2, 3....n, so that n sections are con- 
nected in series and m parallel. (Accepted November 4, 1884). 


770. T. Parker and P. P. Elwell, Wolverhampton, 
Dynamo-Electric Machines. (6d. 8 Figs.) January 5, 
1884.—This relates to the armatures, brush holders, and field mag- 
nets. The armature frame consists of a series of vanes or flat arms 
a fixed to a central boss fixed to the spindle. As shown, there 
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are two sets of vanes abutting against one another, so that their 
continuous edges are parallel with the spindle and are insulated 
from one another. The iron core is formed upon the vanes by 
winding iron wire cylindrically round them or by slipping over the 
frames a series of sheet metal rings. Biocks of w inserted 
between the vanes and held in position by discs of wood, serve to 
give the frame a complete cylindrical surface for winding on the 





iron wire core. Tenons on the blocks enter mortices on the discs 
which are carried on metallic bushes + og the spindle and drawn 
together by means of longitudinal bolts. Washers d of insulating 
material are carried inside lh on the outer edges of the vanes, 
and strips of insulating material are laid along the edges of the 
vanes. When the iron wire is coiled the end discs and blocks are 
removed. The radiating Jf of the commutator bars assist in 


rent is collected in the ordinary manner by brushes. The elec- 
trodes and exciting liquids are preferably formed as described in 
Specification 4345 of 1883, By this arrangement an alternating 
current will be produced. The positive electrodes may all be con- 
nected to one section of the commutator, and the negative to the 
other, or the electrodes may be connected to two different com- 
mutators, 80 that a continuous or continuous intermittent current 





producing a current of air through the vanes of the armature, 
and this action is increased by the addition of an annular disc / 
of ——s material fixed round the outer face of the radiating 
parts, the direction of the air current being indicated by the 
arrows. Fig. 2 clearly shows the method of winding the armature 
with two sets of coils. The brush holder proper is connected at 
some distance from its outer end by a thin horizontal web to a 
fixed part of the machine, and its position is adjusted by means 
of a screw passing through the fixed part,and having two 
collars on its end, bearing on either side of the end of the mov- 
avle part. By this arrang t it is i that any irre- 
gularity in the bars is gradually corrected by the wearing down in 
a true cylindrical form of the exterior surfaces of the bars. The 
fleld-magnets are made of single slabs K K of wrought iron, bolted 
together to form a rectangular frame around the armature. The 
lower slab K projects beyond the slide slabs, the projecting ends 
forming feet by which the whole is bolted down. The pole-pieces P P 
if of cast iron have a large number of wrought-iron pins passing 
through them and the slabs K, the object being to obtain the 
magnetic qualitities of wrought iron and the lesser cost of cast 
iron. The pins are covered by iron plates R R. The plates R, 
slabs K, and pole-pieces P, are secured together by screwed pins. 
Wrought-iron strips 8 are filled in between the projecting ends of 
the plates and the pole-pieces. The slabs K K are wound with the 
magnetising coils, (Accepted November 18, 1884). 


2554. In this specification the inventors state that they prefer 
the wire conductor in a single layer only upon the exterior surface 
of the armature core. The single layer only occupies‘a small 
space between the iron core and the magnets, and leaves one-half 
of the conductor exposed to the cooling effect of the air. (Accepted 
December 2, 1884). 


2006. W. A. Carlyle, Birmingham. Dynamo-Electric 
Machines. (6d. 5 Figs.) January 24, 1884,—A screw fan or 
air propeller is mounted on the shaft within the hollow cylindrical 
armature, the air being drawn in between and around or through 
the field magnets at one part and forced out at another part. In 
machines in which an armature carrying electro-magnets, having 
their axes parallel to the shaft, rotates between two sets of electro- 
magnets, arranged in two circles, one on either side of the arma- 
ture, the polar faces of the electro-magnet are made in the shape 
of a square or diamond, and so arranged that two opposite edges 
of the square or diamond-shaped sides form points in the circum- 
ference of a circle of which the axis of the armature is the centre. 
(Accepted November 25, 1884). 





ELECTRIC CURRENT REGULATOR. 


Cikeoss, U8 zy Regula on ar shonen > or taapeeae 
icago, U.S.A. ‘or o or ito. 
Electric Machines. . 8 Figs.) January 9, 1884.—The 
brushes are automatically adjusted by means of two forces, the 
one performing the greater portion of the work being mechanical 
as that which drives the machine, and the other performing the 
minor portion of the work being electrical as the current in the 
external circuit. Referring to the illustration, a friction dise F 
rigidly secured to the armature shaft is surrounded by a soft iron 
yoke G, thejends of which are elongated and extend below the 
shaft, and one end of which is bent at right angles so as to extend 
towards the other. On this bent end is secured a coil of insu- 
lated wire H ‘included in the circuit in any convenient manner. 
An adjustable weight or spring I is secured to the other end. 
Between the ends of the yoke is an adjustable spring J for re- 
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gulating the initial pressure on the disc. The brush holder Bis 
secured to the yoke G and may have a dash-pot attached to it. 
The operation is as follows: As soon as the armature shaft begins 
to revolve the yoke is carried round to a certain extend by the 
disc F against the weight or spring dependent upon the speed of 
the disc, the current generated, and the initial tension of the 
springs. Should the speed of the armature or the current in- 
crease, the yoke will be carried still further round, moving the 
brushes towards the minimum point of the commutator. In a 
modification a wheel is caused to bear fupon the friction wheel 
with more or less pressure according to the current passing 
through a coil, the wheel being mounted in a lever frame, one end 
of which is attracted by the coil. A cord on a drum on the same 
axis as the wheel is attached to the brush holder, which may have 
a compensating weight. (Accepted November 25, 1884). 


ELECTRIC BATTERIES, 

1271. E. P. Chaimsonovitz, Leytonstone, Essex. 
Generation or Production of Electricity by Voltaic 
Action. (6d. 5 Figs.) January 11, 1884.—A number of discs 
forming electrodes are mounted upon a shaft and revolve in an 
exciting fluid, the electrodes bei ted to a commutator or 





ing 





commutators. Referring to the illustration, the hollow insulating 
shaft b revolves within the vessel a, and carries electrodes pn, the 
negative electrodes n being connected by wires — and the posi- 
tive electrodes p by wires + to commutator d from which the cur- 


is pi (Accepted November 21, 1884). 


2234. J. J. Lundy and W. F. Bottomley, London. 
Excitant for Galvanic Batteries. (2d.) January 26, 
1884,—The chlorides of magnesium or manganese, alone or to- 
gether, or combined with the chloride of zinc or other compatible 
chloride or with the sulphate of sodium, potassium, or magnesium, 


are employed for exciting galvanic batteries. (Accepted November 
14, 1884). 
2748. S.H. Emmensand the United Patents Corpo- 


ration, Limited, London. Electro) {4d.] _Feb- 
ruary 5, 1884.—Two equivalents of chromic acid are combined with 
three equivalents of sulphuric acid so that sulphate of chromium 
may be formed when the chromic acid is reduced to the state of 
sesquioxide. If potassium bichromate is employed, it is decomposed 
with sulphuric acid and the chromic acid crystallised out, or the 
potash is eliminated in any known way. If sodium bichromate 
is —— it is decomposed by sulphuric acid and sulphuric acid 
added. Thesulphuric acid for decomposing the bichromate need 
not be free ; for example, sulphate of soda may beadded. Nitric 
acid, or anitrate may be added with sufficient sulphuric acid to 
decompose the nitrate. (Accepted December 5, 1884). 


G. G. Andre, London. Primo-Secon 
Batteries. (6d. 4 Figs). January 9, 1884.—The batteries are 
provided with removable electro-negative. elements which are 
recharged and then replaced in the cells. The negative elements 
consist of a wooden core having a bottom flange, and round 
which is wrapped sheet lead or wire surrounded with highly burnt 
powdered or granulated coke mixed with peroxide of lead, the 
whole being inclosed in a porous envelope which may be made of 
two layers of canvas. The positive elements are of zinc, iron, or 

The elements are held in place in frames, each consisting of 
a bottom piece, a crosspiece, and two side pieces, the bottom piece 
being provided with recesses, and the crosspieces with holes to 
retain the elements in place. The side pieces are provided with 
holes or hooks, so that they can be readily removed, (Accepted 
November 14, 1884). 


1278. F. M. Lyte, London, Electrical Batteries. 
{6d. 10 Figs.) January 11, 1884.—The negative element is con- 
structed of peroxide of lead separately and chemically pro- 
duced and contained in a box or receptacle of conducting 
material or placed in contact with a conductor. The positive 
element is of coiled zinc wire, of plate zinc, of spongy lead, 
or of finely divided lead moulded round or in contact with a con- 
ductor. The lead peroxide may be agglomerated by means of 
plaster-of-paris or other suitable material. The conductors may 
be rods or plates of metal or perforated sheets such as silver or 

latinum wire gauze. These batteries may be used as primary 
Patteries and when exhausted may be charged by a current in 
the reverse direction as in secondary batteries. (Accepted Novem- 
ber 28, 1884). 

2073. A. Tribe, London. Primary and Secondary 
Batteries. (2d.} January 24, 1884.—Nitro-cellulose or gun- 
cotton is employed for the purpose of supporting or containing 
the active elements of electric batteries. (Accepted November 21, 
1884). 


ELECTRIC ARC LAMPS. 


1790. M.H. Hurrell, London. Electric Arc Lamps. 
(6d. 5 Figs.) January 19, 1884.—The upper carbon holder 
slides in guides, and has a toothed rack formed on it and gearing 
with a pinion, the rotation of which is controlled by an escape- 
ment. The axis of the two-armed lever escapement controlling 
the rotation of the escapement wheel on the pinion axis is carried 
at the end of a horizontal lever, the opposite end of which carries 
the armature of a main electro-magnet, the armature being drawn 
away from the magnet by a counterweight or spring. The arma- 
ture of a shunt magnet is pivotted at one end, and its other end 
carries a projection resting upon a projection from one of the 
arms of the escapement lever. As the resistance of the lamp in- 
creases, the shunt magnet attracts its armature and draws the 
arm of the escapement lever, against the resistance of a counter- 
weight, out of gear with the wheel which rotates a distance equal to 
half the distance between two teeth when the other arm of the 
lever will gear with a tooth. By the same movement the power 
of the shunt magnet is neutralised, allowing the escapement wheel 
to rotate till the next tooth comes in contact with the first- 
mentioned arm. The tooth on this arm is insulated and con- 
nected with one end of the shunt coils, whose other end 
is connected to the negative carbon, the escapement wheel 
being connected to the positive carbon. A coil of low re- 
sistance is wound round the shunt magnet so as to oppose 
the shunt coils, and has one end connected with the insulated 
tooth, and the other with any positive part of the lamp, so 
that when the connection between the tooth and escape- 
ment wheel is broken, the current passes also through the main 
coils, and it will readily be seen that the current is always flowing 
through the shunt coils, and consequently there is no sparking. 

he escapement lever is also provided with an arm carrying a 
closed vessel containing mercury, and curved concentrically with 
the axis of the lever. The weight of the vessel and mercury is 
counterbalanced. Across the centre of the vessel is a division 
with a small passage through it, so that the lever can only be 
rocked slowly in one direction, or the other by the shunt magnet 
or the counterweight. In place of the mercury vessel and counter- 
balance being carried by the lever axis, they may be carried on 
an independent axis and be connected to the lever. The 
lower {carbon holder is supported by a lever, the are being 
struck by means of the main magnet. In lamps where the nega- 
tive carbon is drawn up by acord as it is consumed, the pulley 
which winds up the cord is moved endwise along a spiral key or 
thread on its axis by the main magnet to strike the arc, the rota- 
a the pulley lowering the cord, (Accepted November 28, 
1884). 


13,913. T. J. Handford, London. 
Windsor, Conn., U.S.A.) Electric Arc 
2°Figs.] October 21, 1884.—The object is to the el t 

of a series of single lamps of the general character described in 
Specification 5796 of 1882, so as to make a multiplex lamp which 
will burn till the several sets of carbons are successively consumed. 
The presen’ invention is described as applied to a lampin which 
a carbon holder rod slides through a friction clutch operated by a 
magnet in a shunt circuit to produce the feed and by the recoil of 
a spring to separate the carbons. The illustration shows a duplex 
lamp, the construction of which is clear. e@ operation is as 
follows: As soonas the current is passed through the lamp, the 
current from P in two courses to N, viz., through the main 
helix a’ and shunt coil d! and through the helix 0! and shunt coil 
cl. The eof the current through the shunt coils draws 
down the carbons into contact, the circuits being closed through 
P, a1, carbon rods of lamp A and N, and through P, 6', carbon 
rods of lamp B and N, a slight current only passing through ec! and 
d', The coils are so wound that the effect of the coils 


(R. H. Mather, 
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@'and b! is their sum, and that of a! and c! their ditference. 
The carbons of the lamp B are thus separated, and the whole cur- 
rent, except that through the shunts, passes through the carbons 
of the lamp A, and so preventing the are being struck between the 
carbons of B. The breaking of the circuit at the lamp B leaves 
the mechanism of the lamp A to be actuated by the shunt coil d', 
the lamp A operating as a single lamp. When the carbons in the 
lamp A are consumed the shunt coil cl overcomes the coil a!, and 
the carbons of B are brought into contact when the current es 
through them and the lightin A goes out, and the mechanism of 
lamp B is left to be actuated by the current through the shunt coil 





This inyention is also shown applied to a series of three single 
The magnets in each lamp are wound with one shunt coil 
The coilsin the first lamp reinforce one 
another, in the second lamp one thick coil op and the other 
reinforces the shunt coil, and in the third lamp the main coils 
oppose the shunt coil. The shunt coils are all stronger than the 
main coils and the main coils are all equal in strength. The shunt 
coils are all connected in circuit between the positive and negative 
terminals, and each pair of carbons are included in a circuit includ- 
ing one main coil in each of the remaining two lamps. The action 
will readily be understood. (Accepted November 25, 1884). 


ELECTRIC INCANDESCENCE LAMPS. 


409. S. H. ens and R. Barlow, London. 
Electric Lamps. [{id.] January 2, 1884.—This relates to the 
construction of portable electric lamps containing primary or 
secondary electric batteries. The required number of cells are 
placed in a suitable case fitted with a water-tight cover, to which 
is attached a boss carrying contact pieces at the rear, making 
contact with the poles of the battery. The electrodes in a single 
fluid battery are arranged to be{raised and lowered ; in a double 
fluid battery, the circuit to the lamp is opened or closed by 
a separate contact piece operated by an internal screw or push. 
For submarine purposes the battery is divided into two or 
more parts for conveni of pension, and may take the 
place. of the weights ordinarily carried by divers, (Accepted 
October 31, 1884). 


1178._J. Swinburne, London. Electric Incandes- 
cence Lamps. [4d.} January 10, 1884.—The filament of the 
lamp is connected to the platinum conductors by contact or bya 
suitable cement, the juxtaposed ends are heated by an electric cur- 
rent in the presence of gas or carbonaceous es. Butt, lap, or 
cross joints may be made by placing the conductor and filament 
ends close together, applying cement and heatingin a furnace. A 
small carbon sleeve slipped over the conductor serves to make 
initial contact for short-circuiting. (Accepted November 14, 1884). 


1548. J. G. Lorrain, London. Globes for Incan- 
descent Electric Lam (2d.] January 16, 1884.—The 
globe is composed of two kinds of glass, one being clear or trans- 
parent and the other consisting of clear or translucent glass with 
opaque metallic particles or with non-metallic particles of a more 
or less reflecting nature mechanically suspended therein. The 
globe is blown from a tube, one-half or other desired portion of 
which extending from end to end of the tube is of clear glass and 
the remaining portion extending from end to end of metallic or 
granitic glass, or the bulb may be blown from two tubes of the 
different glasses stuck end to end. (Accepted November 14, 1884). 


4655. Sir W. Thomson, Glasgow. Suspensions for 
Electric Incandescence Lamps. [6d. 2 Figs.)} March 10, 
1884.—The lamp is supported on two platinum hooks taking into 
the ordinary loop terminals of the lamps, and soldered on to the 
ends of two flexible springs preferably of flat watch-spring set so 
as to keep the hooks at a considerable distance apart. By this 
means a good electrical connection is secured. These springs may 
be arranged horizontally or vertically, the lamp being supported, 
except when hanging downwards, by soft stops of asbestos bearing 
on itsneck. (Accepted November 25, 1884). 


ELECTRIC CURRENT METER. 


F. Joel, London. Electrical Current 
Measurer. (id. 4 Figs.) February 13, 1884.—Referring to the 
illustration, the needle N, of about the same length as the width of 
the broad copper conductor C, is pivotted in a frame F over 
the centre of the conductor. A pointer R is fixed to the 
ivot of the needle, and has its under end over-weighted 
G an adjustable weight S. The magnet N and pointer R 
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are normally vertical with their axis in line with the centre 
of the conductor C. The tangent of the angle of deflec- 
tion is a measure of the ampéres passing through the con- 
ductor. The needle N may be moved towards or away from the 
conductorC by sliding it along its pivot or by moving the needle 
and its frame by means of the screw E, a pointer showing the 
amount of adjustment. The deflection of the needle is calibrated 





by a counterweight J, and the needle is surrounded by a ring of 
soft iron M which damps its motion and screens it from outside 
influences, (Accepted November 28, 1884). 


TELEPHONIC APPARATUS. 


1108. W.R. Lake, London. (J. W. Duxbu 
Breckenridge, Providence, R.I., U.S.A.) Telephonic Ex- 
change Systems. [6d. 7 Figs.) January 9, 1884,—Each 
subscriber is connected with all the switch boards at the central 
office, and with a single annunciator of one of the switch boards, 
and through the annunciator with a lever whereby the subscriber 
is connected and disconnected from the operator’s telephone, and 
with the armature of an electro-magnet. The armature is con- 
nected, through a second push, with a point on the switch board 
connected by a flexible wire with a key that can be connected 
with any line on the board. The local circuit for each subscriber 
is from the ground through the above-mentioned electro-magnet 
to a contact c ted with corresponding points on every switch 
board in the exchange. Normally the } circuit of the electro- 
magnet is broken, its armature being drawn by a spring against a 
stop connected to earth, the subscriber’s line being thus connected 
to earth through the annunciator, lever, andarmature. By means 
of a switch, a key on the end of a flexible connection can be con- 
nected with the local battery or with a sounder and the earth, the 
key being connected with the contact of the local circuit, and 
when the key is connected with the battery, the armature of the 
electro-magnet is attracted and the subscriber is connected with 
the first-named key. If any desired line be connected with the 
sounder, through the key and lever, if that line is in use a portion 
of the current will — through the sounder and give the re- 
quired indication. e switch board consists of strips of insulat- 
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ing material provided with rows of holes, and conductors cross 
these strips at right angles, and through the centres of the holes. 
To connect two cross wires, a key having a round shank divided 
on its axis by two cross cuts at right angles is inserted in the 
—_— connects the required wires. (Accepted November 21, 


1786. W. R. Lake, London. (J. Berliner, Hanover) 
Microphone Transmitters. [6d. 4 Figs.) January 19, 
1884.—Two or more microphonic contacts are employed in such a 
manner that the current from the battery will pass through all 
of the contacts simultaneously. The electrodes may be carried by 
pendulums suspended from an arm so as to bear against electrodes 
on the diaphragm, which is surrounded by a soft india-rubber ring 
and is fastened to and c ted with the frame by a screw. Two 
springs bearing onthe diaphragm near its centre regulate its vibra- 
tion and can be adjusted. The diaphragm may be secured at one 
point only of its circumference. (Accepted November 21, 1884). 


13,242. W. B. Hale, W: ton, U.S.A. Electric 
Telephonic Transmitters. (6d. 2 Figs.) October 6, 1884. 
—The diaphragm A and mouthpiece are secured in front of the 
aperture in the casing in the usual manner. Two metallie pillars 
£ E! are mounted on the casing. The top of the standard E' is 
curved slightly towards the diaphragm, and has pivotted to it a 
lever C having a long and short arm extending respectively up- 
wards and downwards from the pivot. To the Sp of the standard 
E! is pivotted the lower extremity of a lever Cl. The levers C 
and C' carry at their top ends the electrodes K and K, which 
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have their facing surfaces bevelled wedgelice, and in lapping 
contact with each other. They are held in contact with each 
other by the elasticity of the leversC Cl, The levers are held 
upright by the prongs of a forked arm B projecting from and 
secured to the centre of the diaphragm, the prongs being con- 
nected as shown tothe levers C C' so that the contact surfaces 
are both moved by the diaphragm either towards or away from 
each other. The primary of the conductor coil D is connected to 
E', and one pole of the battery Y having its other pole connected 
to E. The ,terminals of the secondary coil are connected to 
earth andtothe line. (Accepted November 14, 1884). 


13,281. H. J. Haddan, London, (C. Cummings, Reno, 
Nevada, U.S.A.) Electro-Magnetic Aggerntes — 
able to Telegraphic Instruments. [6d. 4 Figs.) October 
7, 188t.—An electro-magnet has separate energising coils of differ- 
ent resistances, and also an armature lever and circuit-closing 
and breaking devices operated thereby, the connections being such 
that when a battery circuit is closed through the coil of the high 
resistance, the armature lever will be held towards the magnet 
cores and the circuit broken through the coils of low resistance, 
and on the breaking of the circuit of high resistance, the circuit 
will be completed through the coils of low resistance, the arma- 
ture lever being drawn by a spring against a stop, and on again 
completing the circuit through the high resistance circuit the 
lever will be attracted and break the low-resistance circuit, the 
high-resistance coil having then sufficient power to keep the arma- 
ture attracted. (Accepted November 25, 1884). 


ELECTRIC SWITCHES. 


3256. J. H. Holmes, Newcastle-on-Tyne. Switches 
or Circuit Closers for Electrical Conducting Appa- 
ratus. (6d. 4 Figs.) February 14, 1884.—The contact piece of 
the switch can be moved through a certain distance independently 
of the handle and is normally forced by springs in the off position. 
The handle of the switch, by means of a crank-pin bearing against 
the side of the bar, forces each of its ends between two spring con- 
tact plates, which hold it in position. On turning the handle in 
the other direction a crank-pin comes against the opposite side of 
the bar and forces it from between the spring contact, when it 
springs to its normal or off position. (Accepted November 21, 
1884). 


6410. Sir W. Thomson, Glasgow. Breaking Elec- 
tric Contact to Prevent Overheating by Imperfect 
Contact. (6d. 6 Figs.) March 10, 1884.—A plunger slides 
between two guide rings connected with one part of the circuit 
and is adapted to bear against a spring connected with the other 





part of the circuit, the mutual pressure causing the plunger to be 
held by the friction between it and the two rings. When the 
= rer is pulled down so as to press too ogg | on the spring, it 
alls its own weight againsta stop. The ge J may be at- 
tached to the plunger, the other contact being rigid. In this 
arrangement the plunger is hollow and has secured in it a stout 
steel wire carrying a ball at its upper end which makes contact with 
aseries of metal pieces fixed at different heights, the plunger 
breaking contact when the ball is pulled,below the lowest contact 
piece. (Accepted November 28, 1884). 


ELECTRIC CONDUCTORS. 


1721. B. Pell, London. Protectors for the Insu- 
lators of Aerial Telegraph Wires. [4d. 2 Figs.) 
January 18, 1884.—A metal cap open at the top is attached by 
its base to the support of the insulator, and extends up from the 
point of attachment around the insulator, so as to leave an 
annular space. The cup may consist of cylindrical segments 
dent up from the flat and stiffened by ribs, or of wires or wire 
net, or basket work. The cup may be insulated from the support. 
(Accepted November 21, 1884). 


2764. W.E. Heys, Manchester. Insulating Wires 
for Use as Electric Conductors. (2d.) February 4, 1884. 
—The conductors insulated or covered with paper, cotton, silk, or 
other suitable material are passed through cupro-ammonium or 
through a ion of cellul in cupr ium, and are dried 
by natural or artificial means. (Accepted November 25, 1884). 


2722. J. J.Harrop, Manchester, Y, bare Insu- 





lated Conductors with Lead or Alloy, pplic- 
able to Making Lead Pi (6d. 6 Figs.) February 5, 
1884.—The conductor is adb gan through a central tube in 
the press ram and in the container for the lead or alloy to a 
short core connected by arms with the die or die carrier attached 
to the lower end of a stationary ram secured to the crosshead. 
The central tube may be surrounded by a second tube, so as to 
leave an annular space for circulating a cooling fluid to prevent 
overheating of the insulating material. Two or more cores may 
he employed, so that two conductors may be covered at once. 
By using solid cores two lead pipes are made at once. The dies 
may be shaped so as to form grooves or flutes on the lead cover- 
ing, which may correspond in number to the number of conduc- 
tors. The conductor passes from the central tube through a tube 
secured to the core in the centre of the die. The core is tapered, 
the extreme end being thinned off toa sharpedge. (Accepted No- 
vember 28, 1884). 


3318. C. E. Webber and F. Bolton, London, Lay- 
ing: Down an sneulating Conductors for Distri- 
buting Electricity. (6d. 7 Figs.) February 14, 1884.—The 
naked conductors are laid in a stretched condition inside troughs, 
in which they are supported by spans of insulating material, the 
troughs being filled with paraftin after the conductors have been 
fixed in position. The troughs are provided with covers secured 
by clips, bolts, or keys,tand are connected to junction boxes so 
arranged that lengths of troughs on each side of the junction-box 
may be placed at varying angles toeach other. (Accepted De- 


cember 2, 1884), 

7512. W. R. Lake, London. (N. de Kabath, Paris.) 
Esta and Maintaining Electrical Communi- 
cation between Fixed and Movable Parts of Electric 
Circuits. (6d. 4 Figs.) January 10, 1884.—The conductors 
are formed of bands of copper or brass, and are mounted over- 
head or in a trench on insulating supports. Upon each side of 
the vehicle carrying the movable conductors are screwed con- 
ducting rods carrying brushes adapted te bear upon the copper 
bands on which they are pressed by springs. When mounted in 
atrench, the vehicle carries two arms for keeping the slot in the 
track clear forthe passage of the rods carrying the brushes, and 
is provided with a commutating device for reversing the direc- 
tion of the current. (Accepted November 18, 1884). 


11,894, A. W. L. Reddie, London. (HF. D. McCracken 
Paterson, N.J., U.S.A.) Insulating Electric Conductors. 
(6d. 4 Figs.) September 2, 1884.—The conductor is covered 
with spirally wound and lapping strips of paper composed of pure 
vegetable fibre and applied in its unchanged or fibrous condition 
to the wire. The paper may be applied with a waterproof adhesive 
substance consisting of a thin solution of india-rubber. A com- 
pound conductor comprises a primary conductor} externally in- 
sulated and a spiral induction or secondary conductor and a 
covering for the secondary conductor consisting of spirally wound 
and lapping strips of paper. The primary wire may be insulated 
with spirally wound and lapping strips of paper. (Accepted 
November 25, 1884). 

12,993. T. G. Turner, New York, U.S.A. Electric 
Cables. [6d. 4 Figs.) September 30, 1884.—The core of the 
cable isa tube or pipe of lead having numerous perforations in 
its walls so that hot paraffin jmay be forced into the interstices 
between the conductors. The insulated conductors are grouped 
round this core, one differing from the others so that it may be 
readily distinguished. These conductors are bound together by 
insulating material or lead strips in contact with the core. 
The whole is then covered by aribbon of lead of such width that 
when the ribbon is folded around, a surplus of metal will be left 
at the meeting edges. A key of solder is interposed between 
these projections, and melted to unite them and form a tight 
joint. The seam may be readily reopened by the application of 
heat. The conductors are preferably laid spirally round the core. 
(Accepted December 2, 1884). 


14,476. E. G. Brewer, London. (J. Cerpauz, Brussels), 
Electric Batteries. (4d. 4 Figs.) November 1, 1884.— 
Mercury, sulphate of copper, peroxide of manganese in grains or 
granulated, sulphate of zinc, —— of manganese mixed, in 
grains or granulated,’and powder, with crushed carbon from the 
retorts, are superposed in a porous pot and covered with lead. 
A long lead wire passes down inside the porous pot, and is 
formed as a spiral at the bottom of the pot, and is then passed 
upwards. (Accepted December 2, 1884). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








RoyaL Institution Lectures. — Professor H. N. 
Moseley will, on Tuesday next (January 13), begin a course 
of five lectures on Colonial Animals, their Structure 
and Life Histories ; Professor Dewar will, on Thursday 
(January 15), begin a course of eleven lectures on the 
New Chemistry; and Dr. Waldstein will, on Saturda 
(January 17), in a course of three lectures on Gree 
Sculpture, from Phidias tothe Roman Era, The Friday 
evening meetings will begin on January 16, when Pro- 
fessor Tyndall will give a discourse on Living Contagion. 
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PRIVATE BILL LEGISLATION. 


Tue South-Eastern Railway Company make rather 
a large show with the plans of their projected works, 
no less than twelve of which relate to new railways 
or widenings of existing lines. No. 1, about a mile 
in length, is an easterly extension of the Rochester 
and Chatham line of the company, authorised in 
1881, to near the junction of Daines Alley with 
High-street, Chatham. No. 2, also a short line, 
commences by a junction with the main line of the 
company at a point about 3 chains east of the 
Cheriton Arch Station, recently opened between 
Shorncliffe Camp and Folkestone stations, and ter- 
minates by a junction with the Folkestone Harbour 
branch near Radnor-street. No. 3, about a mile in 
length, is a connection between the Hythe and 
Sandgate branch of the company, at the western 
face of the engine-house at Sandgate, and their 
main line at the west end of Shorncliffe Station. 
No. 4, about nine miles in length, commences at 
New Romney by a junction with the Railway No. 3, 
authorised by the Lydd Railway Act of 1882, and 
taking a north-easterly direction across Romney 
Marsh, passing near Burmarsh and Dymchurch, 
terminates in Hythe near the old gasworks in Port- 
land-road. Nos. 5, 6, and 7, together about 2} 
miles in length, relate to the widening of the Dart- 
ford and Tunbridge loop line, on the down side, 
extending between Florence-road, New Cross, and 
a point near Manor-lane, west of the station. No. 8 
is a widening, not quite a mile long, on the up side 
of the North Kent line, between a point 4 chains 
west of Florence-road before mentioned, and a point 
2 chains north of the crossing of the Grand Surrey 
Canal. No. 9 is a deviation of the South-Eastern 
up-line junction of the East London Railway, in 
connection with the last described work, and ex- 
tends between the bridge over Trundley’s-lane and 
the present junction of that line with the North 
Kent line of the company, a distance of about a 
quarter of a mile. No. 10 is a railway about 2} 
miles long, which commences by a junction with 
the Mid Kent Addiscombe line of the company, at 
a point about 35 chains north-east of Addiscombe- 
road Station, and taking a southerly course, termi- 
nates by a junction with the Woodside and South 
Croydon line, the joint property of the company 
and the London and Brighton Railway Company, 
at the northern end of the terminal station of that 
line. No. 11 is a junction between No. 10 and the 
last-mentioned company’s inain line, at the north 
end of South Croydon Station. This line appears 
to be a duplication in the company’s interest of the 
before-mentioned Woodside and Scuth Croydon 
line. No. 12, about a quarter of a mile long, isa 
second junction between the Caterham branch of 
the company and the main line of the London and 
Brighton Railway Company at Caterham Junction. 
Among other works connected with the railways 
it is proposed to close certain footpaths and public 
road level crossings, and to substitute bridges for 
the same, and to divert the river Ravensbourne 
near Lewisham, near where it is crossed by the Mid- 
Kent line. The company also propose to make a 
very extensive addition to Folkestone Harbour, by 
which its area at low water will be increased by 
about 100 acres. The wall and pier inclosing it on 
the west side commences by the continuation for 
600 ft. in a southerly direction of the present deep 
water pier, now 600 ft. long ; thence it turns to the 
south-east for 225 ft., from which point it is carried 
forward for 1200 ft. in an easterly direction to its 
termination, where a head will be formed. The 
eastern wall or pier commences at or near high- 
water mark, at a point about 2190 ft. to the east of 
the present eastern pier of Folkestone Harbour ; 
its course for 1140 ft. is south by east, thence it is 
carried for 1650 ft. in a direction south-west by 
south to its termination, where a head will also be 
formed, distant about 500 ft. from the head of the 
western pier. 

It is proposed to incorporate a company to con- 
struct the Westerham and Oxted Railway, about 
3} miles in length, which commences by a junc- 
tion with the Westerham Valley branch of the 
South-Eastern Railway Company at a point 50 
yards from its termination at Westerham, taking 
a westerly course past Limpsfield ; it terminates by 
a junction with the Croydon and Oxted joint line 
of the South-Eastern and London and Brighton 
Railway companies, near the bridge over that line 
carrying the road from Oxted Church to Limpsfield. 
Running powers are to be asked for over the last- 
mentioned line to Croydon Station, and over the 








Westerham Valley branch. The two companies 
owning these lines are to be empowered to enter 
into agreements for the construction, use, and 
working of the proposed line, which, if it be made, 
would provide railway communication between dis- 
tricts at present isolated, and over which a very 
convenient circular system of trains might be run 
vid Chislehurst, Oxted, Croydon, and London. 

The Hadlow Valley Railway is independently 
promoted, and consists of two continuous lines of 
an aggregate length of about 8} miles; it com- 
mences at Boro’ Green Station by a junction with 
the Sevenoaks and Maidstone line of the London 
Chatham and Dover Railway; thence it takes a 
southerly course down the Hadlow Valley, passing 
through Plaxhole and Hadlow; from the latter 
village the line is carried in a south-westerly direc- 
tion, and terminates by a junction with the main 
line of the South-Eastern Railway Company, at a 
point about half a mile east of Tunbridge Station. 
Running powers are to be asked for over so much 
of the lines of the latter company as lie between 
the junction at Tunbridge and Sevenoaks and Tun- 
bridge stations respectively, and over so much of 
Sevenoaks and Maidstone and Sevenoaks and Ash- 
ford lines of the London, Chatham, and Dover 
Railway Company’s lines as lie between the junc- 
tion at Boro’ Green and Swanley Junction and 
Maidstone and Ashford stations respectively. The 
same companies are also to be empowered to enter 
into agreements for the construction, use, and work- 
ing of the proposed lines. 

The Tilbury and Gravesend Tunnel Junction 
Railway Company have deposited two Bills, by one 
of which they seek to give themselves the ‘* happy 
despatch” by abandoning its whole undertaking ; by 
the other, in order to greatly reduce the cost of the 
works, powers are sought to deviate, by lowering 
the levels of the Railways No. land 3, authorised 
by the Act of 1882, and also to allow all the rail- 
ways to be constructed as single lines instead of 
double, as originally proposed. From these pro- 
ceedings it is obvious that a successful attempt has 
yet to be made to drive a tunnel in chalk under a 
river with a practically inexhaustible supply of 
water. Various schemes have been suggested with 
regard to the Thames and Humber, by which a 
means of communication should be carried in the 
chalk under their beds, but very little has hitherto 
been done towards solving the problem, which does 
not get easier the more closely it is examined. 
Powers are to be taken to enable the South-Eastern, 
London, Chatham, and Dover, and London, Tilbury, 
and Southend Railway companies to enter into 
agreements for the construction, use, and working 
of the railways and works of the company. 

The Canterbury and Kent Coast Railway Com- 
pany is proposed to be incorporated for the pur- 
pose of constructing a line about three miles long, 
which commences by a junction with the Ashford 
and Ramsgate line of the South-Eastern Railway, 
on the eastern side of the level crossing at Grove 
Ferry Station, thence turning to the north passes 
near the villages of Chislet, Chitty, and Marsh- 
side, and terminates by a junction with the Kent 
Coast line of the London, Chatham, and Dover Rail- 
way at a point about half a mile east of Reculver 
Church. Powers are also taken to enable the com- 
pany to construct a station and an approach thereto 
on the latter line near Beltinge, at a point about 
two miles east of Herne Bay Station. The two 
companies with whose lines junctions are to be 
made, are to be empowered to enter into agreements 
with the company for the construction, use, and 
working of the proposed line. 

Last session the unsuccessful attempt, made by 
the London, Chatham, and Dover Railway Company 
to improve the communication between Canterbury 
and Folkestone, drew attention to the Elham 
Valley Railway authorised in 1881, a project more 
or less favoured by the South-Eastern Railway 
Company, and which was put forward by them as 
being amply sufficient to accomplish all the objects 
of their rival’s then proposed scheme. It is now 
proposed to improve extensively the authorised line, 
and powers are to be taken to deviate it for nearly 
half its whole length; the first portion thus affected 
commences at about two miles from Canterbury, 
and terminates near Broom Park, a length of about 
five miles; the other portion, about three miles 
long, commences near Etching Hill and extends 
to the termination of the line at Cheriton, near 
Folkestone. 

The Lydd Railway Company propose to deviate 
their line, authorised in 1883 between the village of 








Loose, near Maidstone, and Sutton Valence, a dis- 
tance of about 6? miles. Powers are to be taken to 
enable the South-Eastern Railway Company to 
acquire the whole of the railways of the company, 
or connected therewith, which form a line about 
33 miles long, extending from Maidstone to Dun- 
geness, vid the villages and towns of Loose, Sutton 
Valence, Headcorn, Appledore, New Romney, and 
Lydd. 

It is proposed to incorporate a company to con- 
struct the Bexhill Direct Railway, a line about four 
miles long, which commences by a junction with 
the Tunbridge Wells and Hastings line of the 
South-Eastern Railway, at a point about 1? miles 
south of Battle Station ; thence it takes a southerly 
course, near Crowhurst and Sedley Green, and ter- 
minates at Bexhill by a junction with the Lewes 
and Hastings line of the London and Brighton 
Railway Company, near where that line is crossed 
by Sackville-road. Running powers are asked for 
over the South-Eastern Railway Company’s line 
into Battle Station, and that company and the 
Brighton Railway Company are to be enabled to 
enter into agreements for the construction, use, and 
working of the proposed line, which if constructed 
will give a direct route and shorten by about 24 
miles the distance from Tunbridge and stations 
south of that town, to the rising watering-place of 
Bexhill, and at the same time render unnecessary 
the running into and out of Warrior-square Station, 
St. Leonards, which passengers proceeding from 
the Brighton line to the Tunbridge line have now 
to undergo. 

The Shanklin and Chale Railway is independently 
promoted to construct a line about six miles long, 
which commences by a junction with the Isle of 
Wight Railway at a point about 14 miles west of 
Shanklin Station ; thence it proceeds in a westerly 
direction past the village of Godshill to its termina- 
tion at Chale, a watering-place, on the south-west 
coast of the island, about two miles north-west of 
St. Catherine’s Point. Running powers are to be 
taken into Shanklin Station over the line of the 
Isle of Wight Railway Company, and that company 
is to be enabled to enter into agreements with the 
company for the construction, use, and working of 
the proposed line. In past sessions many projects 
for the development of Chale and other similar 
places on this coast of the island have been sanc- 
tioned, but the indifferent success of the existing 
lines has probably led to their final abandonment. 

The Great Eastern Railway Company’s proposed 
works are almost exclusively confined to the widen- 
ing of some of their existing lines, and their con- 
version from single to double lines. Nos. 1, 2, and3 
relate to the widening of their Loughton and Ongar 
branch between Loughton and Epping stations, a 
distance of about five miles. Nos. 4 to 8 inclusive 
are the widenings of an aggregate length of five 
miles of the company’s line from Colchester North 
Station to Wivenhoe Station, and of the lines con- 
necting that line with St. Botolph’s Station, Col- 
chester. No. 9 is the widening, 13 chains long, of 
the Tendring Hundred line at Thorrington Station. 
Nos. 10 and 11 is a widening, about 4} miles in 
length, of the same line, extending from near Great 
Bentley Station to near Thorpe Station. No. 12 is 
the widening of the main line on the south side 
between points 110 and 40 yards respectively east 
and west of Globe-road, Mile End, probably for the 
erection of a station at this point. No. 13 is the 
widening of the Newmarket and Bury line, between 
Kennett and Bury St. Edmunds Station, a length 
of about 93 miles. The remaining works consist of 
a diversion of a road at Thetford in order to abolish 
a level crossing, and the enlargement of bridges 
over the company’s line at West Ham and Cam- 
bridge. 

One of the most important, so far as regards ex- 
tent, of this year’s projects is undoubtedly that 
called the Felixstowe, Ipswich, and Midlands Rail- 
way, to construct which it is proposed to incorporate 
acompany. It consists of three lines, of an aggre- 
gate length of about 50 miles. No. 1 commences 
on the north side of Cambridge by a junction with 
the Cambridge and Huntingdon line of the Great 
Eastern Railway Company, at a point about three 
miles from the station of that town; it then takes 
an easterly course, passing near the villages and 
towns of Bruckley, Straddishall, Boxted, Laven- 
ham, Bildeston, Great Bricett, and Claydon, and 
terminates on the north side of Ipswich by a junc- 
tion with the Felixstowe Railway and Dock Com- 
pany’s line, near the bridge carrying the road from 
the cemetery to Little Roundwood over that line. 
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BOILER FOR WHITE’S 56-FEET TORPEDO BOATS. 


CONSTRUCTED BY MESSRS BELLISS AND CO., ENGINEERS, BIRMINGHAM. 
(For Description, see Page 50). 





Fig. 9. 





Fic. 10. 


objects is to connect the important town of Cam- 
bridge, and, by means of railways centring there, 
the midland district, with the rising watering-place 
of Felixstowe on the east coast. 


Lincoln was the inland town and Skegness was the 
watering-place ; in both cases a line, between 40 
and 50 miles in length, is proposed to be constructed | 
through a purely agricultural country, without a 





In the case cited | 


Fic. 11. 


single town on its route of any importance, and 
quite insufficient alone to support a railway. The 
saving in distance over existing routes between 
Huntingdon and Felixstowe would probably amount 
to about 10 miles. 

For several sessions past existing companies and 
others seeking incorporation have introduced into 
Parliament schemes for the supply of railway 





accommodation into the Isle of Axholme, a district 
situate in the south of that portion of Lincolnshire 
which lies west of the Trent, but hitherto these 
have either been withdrawn or rejected by Parlia- 
ment. This session one called the Isle of Axholme 
Railway is brought forward by independent people, 
who seek powers to construct four lines of an 
aggregate length of about eleven miles. Nos. 1, 2, 
and 3 form a continuous line, which commences by 
a junction with the joint line of the Great Northern 
and Great Eastern Railway companies at a point 
about a quarter of a mile west of Haxey Station, 
thence takes a northerly course either through or 
near Haxey, Epworth, Belton, and Westgate, and 
terminates by a junction with the South Yorkshire 
line of the Manchester, Sheffield, and Lincolnshire 
Railway at a point about 153 yards west of Crowle 
Station. No. 4 forms a junction with No. 2 near 
the North Soke drain, and carries the line to an in- 
dependent terminus at Crowle. Powers are to be 
taken for the dissolution of the Marshland and Isle 
of Axholme Steam Tramways Company, which has 
Parliamentary powers in the district, and the three 
companies whose lines it affects, are to be empowered 
to enter into agreements for the construction, use, 
and working of the proposed lines. The history of 
this district is interesting to engineers as being the 
scene of the first labours in England of Sir Cornelius 
Vermuyden in the reclamation of land on a large 
scale, which was carried out here by French and 
Dutch labourers aided by Dutch capitalists. Much 
opposition to these works was shown by the natives, 
and after the foreigners had made their colonisa- 
tion a success they were subjected to repeated per- 
secutions by those politically opposed to them 
during the wars of the Commonwealth. At the pre- 
sent time, when the land question is so prominent, 
the locality is of interest as being a spot where 
peasant proprietorship on a large scale is tolerably 
successful. 

The Great Northern Railway Company propose 
six new railways, of which No. 1, 2? miles in length, 
situate in Lincolnshire, is an extension of their 
Woolsthorpe branch to near Harston. As a differ- 
ence of level amounting to over 100 ft. has to 
be surmounted the line is circuitous, and for the 
greater part of its length forms an irregular semi- 
circle, the ruling gradient being 1 in 70. No. 2, 
three quarters of a mile long, is a fresh junction 
between the company’s Derbyshire and Stafford- 
shire and Nottingham and Grantham lines, joining 
them at points 33 chains and 20 chains north and 
south-east respectively of the present junction at 
Colwick. No. 3, about 3$ miles long, commences 
by a junction with the before-mentioned Derby- 
shire and Staffordshire line, about half a mile south 
of Ilkeston Station, thence turning to the north, 
follows for the greater part of its length the Shipley 
Railway, and terminates at a point about half a mile 
south-west of Heanor Church. No. 4, about 6 chains 
long, is a junction between No. 3 and the sidings 
at the Nutbrook Colliery. No. 5, nearly two miles 
long, is an extension of the Pudsey line of the com- 
pany in a westerly direction to their Gildersome 
line, at a point about a quarter of a mile south of 
Cutler Junction. No. 6, about 25 chains long, is a 
junction between the same line at Cutler Junction 
and No. 5. As the country on the course of these 
two lines is rather rugged, the ruling gradient is 1 
in 54, 1} miles long, and there is a tunnel 610 yards 
in length, followed by a bank with a maximum 
height of 110 ft. 

The Midland Railway Company propose but one 
railway, called the Ancoats Junction, which is a 
line about half a mile long, connecting the Ancoats 
line of the company, at a point about 13 chains 
west of the junction of that line with the Manchester, 
Sheffield, and Lincolnshire Railway Company at 
Ardwick, Manchester, with the Ardwick and Miles 
Platting line of the Lancashire and Yorkshire Rail- 
way Company, at a point about 12 chains north of 
the bridge carrying that line over the Ashton road. 
This is an outcome of a friendly agreement be- 
tween the two companies. 

The Dore and Chinley Railway Company pro- 
pose to construct a second junction, about a quarter 
of a mile long, with the Chesterfield and Sheffield 
line of the Midland Railway, commencing at a 
point on that line about 26 chains south-east of 
Dore Station, and terminating by a junction with 
their authorised line about a quarter of a mile from 
its commencement. This will enable traffic passing 
over the company’s line to be transferred without 
reversal to places on the Midland system south of 
Dore, and will thus complete an alternative line 
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between Chinley and Ambergate, an important ad- 
vantage to the company’s Midland supporters. It 
is also proposed to deviate their authorised railway 
No. 1 between points 1} and 6} miles, and between 
163 miles, and 19 miles from its commencement. 
On these portions are situate the very long tunnels, 
which are the principal engineering features of the 
scheme. 

The Hassop anc. Padley Railway is independently 
promoted in connection with the preceding under- 
taking, and consists of lines of an aggregate length 
of about seven miles. It traverses for the greater 
part of its length, the valley of the Derwent, and 
forms, near Padley, junctions with the last-men- 
tioned line at points respectively 12 and 41 chains 
west of the western end of the tunnel under Totley 
Moss, and with the Manchester and Ambergate line 
of the Midland Railway at points at the north end 
of, and 48 chains north-west of, Hassop Station. 
Running powers are to be asked over the portions 
of the Dore and Chinley Railway that lie be- 
tween the junctions therewith and Hathersage 
Station, and the junction with the Midland Rail- 
way at Dore, and over the portions of the latter 
railway that lie between Dore and Sheffield, and 
between the junctions with the Ambergate line 
and Buxton and Bakewell stations. The proposed 
line will afford access to much beautiful scenery, and 
open up many thriving villages, as well as improve 
the communication between Sheffield and Rowsley, 
Matlock, and other places on the Ambergate and 
Manchester line. The two companies, whose lines 
it connects, are to be empowered to enter into agree- 
ments with the company for its construction, use, 
and working. 

A line about seven miles long, called the St. 
Helens and Wigan Junction Railway, is promoted 
by an independent company. It will commence at 
the junction of Hill-street and Gerard-street in the 
former town, and taking a north-easterly course, 
passing near Haydock and Goldborne, will terminate 
by a junction with the Wigan Junction Railway, 
near where Peel Ditch-lane, leading from Leigh to 
Newton, crosses that railway. Running powers 
are to be taken over the last-mentioned railway into 
Lowton Station, and its owners, together with the 
companies forming the Cheshire Lines Committee, 
are to be empowered to enter into agreements with 
the company for the use and working of the pro- 
posed line, which will thus extend their systems to 
the important manufacturing district of St. Helens. 

The Manchester, Sheffield, and Lincolnshire 
Railway Company propose to extend their system 
to Chesterfield, by the construction of a line about 
ten miles long, which commences at their Kiveton 
Park Station, thence taking a south-westerly course 
near Eckington and Staveley, and for some dis- 
tance parallel with the existing line of the Midland 
Railway, terminates at Chesterfield in the Brewery 
Meadows. In connection with their Abram and 
Leigh branch they propose to construct a line about 
three miles long, commencing by a junction with 
that branch at a point about 1} miles from its 
commencement and terminating at Atherton. 

The Lancashire and Yorkshire Railway Company 
propose several small works, of which Nos. 1 and 2 
form a line, near Agecroft, about 2} miles long, 
commencing [by a junction with their Man- 
chester and Bolton line, near Parkhouse Farm, and 
terminating by two junctions with their authorised 
Hindley and Pendleton line at points 10} and 12 
miles respectively. from its commencement at 
Hindley. No. 3 is a loop line, passing round 
Wigan, about three miles long between points near 
Pemberton and Ince stations on their Liverpool and 
Bury line. No. 4 isa junction about half a mile 
long between their Horwich line and a point on 
their Bolton and Preston line about half a mile 
South of Blackrod Junction Station. Nos. 5 and 
6 are short junctions near Lostock Hall, between 
the North Union Railway and their Liverpool, 
Ormskirk, and Preston line. Among other works 
they propose to widen their Liverpool and Bury 
line between the junction therewith of No. 3 
at Ince and the commencement of their Hindley 
and Pendleton line, a distance of about 1} miles, 
and also to widen for a distance of about a mile 
their Ashton branch between Park and Miles 
Platting stations. 

It is proposed to incorporate a company to con- 
struct the Scarborough, Bridlington, and West 
Riding Junction Railway, which in part is the 
revival of a project which had a very chequered 
career last session. The present scheme consists of 
two lines. Nov. 1, about 16 miles long, commences 





by a junction with the Scarborough and Bridling- 
ton line of the North-Eastern Railway, at a point 
about a mile west of Cayton Station, thence takes 
a southerly course, passing near North Burton and 
Rudstone, and terminates by a junction with the 
Hull. and Bridlington line of the North-Eastern 
Company at a point 500 yards east of Nafferton Sta- 
tion. No. 2, about 13 miles long, commences by a 
junction with the Malton and Duffield line of 
the last-mentioned company at a point about 
half a mile west of Duftield Station, and passing 
near Bainton and Godmanham terminates by a junc- 
tion with the same company’s Market Weighton 
and Beverly line at a point about a quarter of a 
mile east of Market Weighton Station. Norunning 
powers are asked for, but ample powers are to be 
taken to enable the North-Eastern Railway Com- 
pany to further the scheme and assist it in every 


way. 

The Guiseley, Yeadon, and Rawdon Railway is 
an independent branch about a mile or two in 
length, from the Otley and Ilkley line of the Mid- 
land Railway Company from near Guiseley Station, 
into which running powers are to be taken, and the 
Midland Company are to be empowered to enter 
into agreements for the construction, use, and work- 
ing of the proposed line. 


STEAMBOAT EQUIPMENT OF WAR 
VESSELS. 
(Continued from page 584 of our last volume.) 

REFERRING to our illustrations, Figs. 5 and 6, 
page 583 of our last volume, show one of the 
30 ft. cutters, particulars of which will be found 
in Table E, page 584. Fig. 7 (page 48) illustrates 
a pair of compound engines with cylinders 9% in. 
and 15 in. in diameter respectively by 9% in. 
stroke, such as are fitted in the 56 ft. ‘‘tor- 
pedo boats, wood,” the performances of a vessel of 
this class being given in Table D, page 582 of our 
last volume. The general arrangement of these 
engines is clearly shown in the illustration, but 
the following details may be given. The cylin- 
ders are cast together and have frame-balanced 
slide valves. The crankshaft and working rods 
are of steel, and the pistons are of forged steel, 
with Ramsbottom rings of bell- metal. The 
bearings are of hard gun-metal. The length 
of each of the crank pins is 12 times the diameter 
of the shaft, and the main bearings are about six 
diameters long. The thrust bearing is fitted in the 
bedplate, and consists of gun-metal rings cut in 
the solid, having 36 square inches of thrust sur- 
face. The condenser is of copper and has 544 
brass tubes, 4 in. in diameter by 3 ft. 52 in. long, 
tinned inside and out. 

In. Fig. 8 we give an illustration of a pair of com- 
pound engines used in the 56 ft. boats for driving 
the whole pumping service of the machinery. The 
cylinders are 4} in. and 63in. in diameter by 5 in. 
stroke. The diameter of the air-pump is 6 in. and 
that of the circulating pump 7j in. There are two 
feed pumps of lj in. diameter. All the pumps are 
of gun-metal. These separate pumping engines, 
made by Messrs. Belliss, have been improved from 
time to time as experience suggested, until the pre- 
sent type has been reached. Both the circulating 
pump, with its water slide and the air pump, and 
also the feed pumps, are made double-acting, and 
care is taken in the arrangement to give, as far as 
possible, a perfectly balanced pump which can be 
started as soon as the steam in the boiler has 
risen to a few pounds pressure. The pumps can 
then be kept going either at an extremely slow 
speed or at a very quick rate of running, without 
jerking or uncertain action. At full speed the 
engine makes about 100 revolutions per minute. 

Although it is undesirable for the engineer in 
small boats to have more than one pair of engines to 
look after, yet the advantages offered by indepen- 
dent pumping service are so great in vessels of this 
class, that the addition of another pair of steam cy- 
linders to the machinery is nodoubt far more than 
compensated for. The naval officers who have used 
these pumps report very favourably upon them, 
and they are in consequence now being fitted to all 
Mr. White’s boats with closed stokeholds which are 
supplied to the Royal Navy. With Messrs. Belliss’s 
system of pumping power independent of the main 
engines, the boats can be stopped for any length of 
time, and yet the fires kept in fall blast, the 
surplus steam being blown into the condenser in 
order to avoid noise and waste of water ; at the 
same time the vacuum is maintained so that the 
boat can be started at full speed at any minute with 








no fear of the steam pressure falling through the 
tires being in bad condition. The advantage of 
being able to lay by for a time, yet always ready to 
go ahead, will be manifest in consideration of the 
services these boats would be required to perform in 
cases of warfare ; and with boilers having a large 
amount of heating surface to the quantity of water 
contained, a type that must necessarily be placed 
in a vessel of very high speed, the comfort of 
the separate pumping engine will be more espe- 
cially manifest. The fan used for forcing the blast 
is 26in. in diameter, and is placed under the deck 
in the stokehold. It is coupled direct to a single- 
cylinder engine 3} in. in diameter, and 1} in. stroke. 
The number of revolutions made at full speed is 
about 570 per minute. 

The boiler in the 56 ft. boats is shown in 
Figs. 9, 10, and 11 on page?49. The barrel and 
firebox are of steel. The dome is of Lowmoor iron, 
and is welded together. There are 169 brass tubes 
12 in. in diameter, and 4 ft. lin. long, giving a tube 
heating surface of 248 square feet. The grate sur- 
face is 7 square feet. The boiler is fitted with 
balanced furnace and ash-pit doors, and an 
automatic arrangement for carrying off escap- 
ing steam in the event of a tube bursting, the 
action of which can be easily followed by reference 
to Figs. 10 and 11. In the event of a tube giving 
way the pressure of escaping steam within the 
door to close and the steam would pass up through 
casing on the boiler front would cause the lower 
the passage provided. The dotted lines show the 
position of the ashpit doors when raised for clear- 
ing fires. We understand, however, that owing 
to the good circulation and cool tubeplate ob- 
tained with these boilers there has not been the 
slightest indication of priming or leaky tubes in 
any yet made, although the indicated horse-power 
obtained in terms of the grate area, has, it is said, 
been equal to that of steel built torpedo boats of 
any class yet supplied to the service. 

(To be continued.) 








THE WEATHER OF 1884. 

Tue weather in the British Isles during the year 
1884 was very similar to that of the previous year 
as regards mean atmospheric pressure and tempera- 
ture, also as respects the prevalent winds, but the 
rainfall was slightly greater in Ireland and con- 
siderably less in England in 1884 than in 1883, and 
there was on the whole less sunshine. January 
was very mild. February was mild. The winter 
throughout was mild. March was mild, and the 
rainfall excessive in Ireland. April was cold and 
frosty, and the aurora was frequently seen in the 
northern parts of Scotland and Ireland. May had 
very variable weather. The spring on the whole 
was unsettled. June was cool though fine, and 
had several thunderstorms. July was variable with 
frequent thunderstorms. August was hot and fine. 
The summer was for. the greater part very fine and 
favourable for the crops. September was warm 
but variable. October was seasonable. November 
was mild and variable, with little sunshine. Autumn 
was of a normal type. December was mild but de- 
pressing from the absence of sunshine. 

The annual mean atmospheric pressure and tem- 
perature at extreme positions of the British Islands 
to which the Isle of Man is central, were as follows: 
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The mean distribution of atmospheric pressure 
was nearly normal. The resultant of the general 
directions of the winds is 8.W., rather more 
southerly than the normal annual resultant. The 
mean temperature was 1 deg. above the annual 
normal value. The aggregate frequency and 
amount of rain may be estimated tolerably well 
from the following results for the year : 
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the average of the fifteen years, 1865-80, in Ireland, 
slightly above in Scotland, and much below in Eng- 
land. Excepting in Ireland, the number of rainy 
days was less than in 1883—at Yarmouth 29 less. 

The summation of bright sunshine during 1884 
shows for the whole of these islands only 27 per 
cent. of its possible duration, against 31 in 1883, 
notwithstanding the bright summer. The Channel 
Isles had the most sunshine, 39 per cent. ; east 
England 31; south-west England 30; south 
England and east Scotland 28; south Ireland and 
central England 26; north-west and north-east 
England 25 ; west Scotland 24 ; north Scotland 23 ; 
north Ireland 22. 

The notable weather events of 1884 were: 
January 23rd, wind pressure 521b. on the square 
foot at Greenwich. January 26th, extraordinary 
tempest and unprecedentedly low barometer, 27.3in. 
near Aberdeen, lowest temperature 19deg. at 
Brookeborough, Ireland. Towards the end of the 
month thunderstorms were frequent. April 23rd, 
earthquake in Essex. June 5th, cyclonic disturb- 
ance progressing towards the north-west, a very 
exceptional direction. July 6th, 0.88 in. of rain at 
Kew in forty minutes. August 11th, temperature 
in the shade rose to 97 deg. at Sydenham. Sep- 
tember 4th, 2.57 in. of rain fell this day at Yar- 
mouth. October 11th, 2.22 in. of rain fell this day 
also at Yarmouth. October 29th, temperature at 
Kew fell 26 deg. in twenty-four hours. November 
30th, lowest temperature of the year, 15 deg. at 
Wick. December 20th, rise of 1 in. in barometers 
during the day over the whole of these islands. 

The salient features of the weather of 1884 were 
the mild winter, the cold April, the hot August, 
and the drought in England. From the agricul- 
tural point of view, the Rev. T. A. Preston, F.R. 
Met. Soc., states that ‘‘ the general effects on 
vegetation have been the prolonged existence of 
many of the autumn species, the great loss of wall 
fruit, the failure of bush fruit, the plentiful supply 
of strawberries as long as they lasted, but the time 
was short ; the good hay harvest, although it was 
light in quantity ; the good corn crop, the unusually 
plentiful potato crop, and the great abundance of 
wild fruit.” 

In relation to the hot weather of August, it may 
be interesting to note that during last summer the 
surface temperature of the ocean in the course of 
the Gulf Stream was abnormally high, according to a 
comparison made in the Meteorological Office be- 
tween recent observations and data obtained in 
former years. The area examined extends from 
latitude 45 deg. to 55 deg. N., and longitude 0 deg. 
to 35 deg. W., that is about half-way across the 
Atlantic. In June the whole of this area was 
about 3 deg. above the mean, in July the nearest 
portion to the British Isles was 1.5 deg., and in 
August 1 deg. higher than the mean. 








RAILWAYS IN NEW SOUTH WALES. 

THE development of the railway system of New 
South Wales, which has been making rapid strides of 
late yearsincomparison with its somewhat tardy pro- 
gress in the earlier period of its history, is—judging 
from the recent action of the Legislature of that 
colony—likely to undergo even more rapid exten- 
sion during the next few years. 

During the first twenty years of railway construc- 
tion in New South Wales, only 440 miles were 
opened for traftic, or at the rate of 22 miles per 
annum. During the following five years, ending 
1880, there were added 410 miles, or at the rate of 
82 miles per annum for that period. Since the 
close of 1880, however, nearly 800 additional miles 
have been opened, or at the rate of no less than 200 
miles per annum—the total number of miles now in 
operation being close upon 1640—showing a very 
marked increase during the last four years. Besides 
these, there are at least 500 miles in course of con- 
struction, representing altogether an expenditure 
up to the present time of over 20,000,000/., the 
greater part of which has been raised by loans 
in this country. Yet, notwithstanding this large 
expenditure, the Legislature has just authorised 
the construction of close upon 1200 additional 
miles of railway, at an estimated cost for works 
alone of nearly 11,000,000/. It has also authorised 
the extension of the trunk line of the Southern and 
Western systems, from its present terminus in the 
outskirts of Sydney, to a point nearly two miles 
within the city, estimated to cost 450,000/. This 


extension will be partially underground, and will 
have three intermediate stations. 








Of the other extensions authorised, 668 miles will 
be laid with the same weight of rail and fittings and 
similar sleepers and ballast as the previous exten- 
sions of the main lines, but the remainder, or about 
530 miles, while retaining the same gauge, namely, 
4 ft. 8}in., will be made as ‘‘light railways.” By 
the map published on the following page—which has 
been prepared from that published for the con- 
venience of members of the Legislature in dealing 
with the proposals submitted for their consideration 
—the new lines proposed, together with those in 
operation and in course of construction, are clearly 
indicated. Before proceeding to give particulars 
respecting the proposed extensions, it may be 
interesting to our readers if we briefly describe 
the characteristic features of the existing railways. 
As will be observed, they consist of three main 
lines ; two of which, namely, the Great Southern 
and the Great Western, commence at Sydney, on 
the noble harbour of Port Jackson ; and the other, 
the Great Northern, commences at the port of 
Newcastle, on the Hunter, 70 miles by sea north- 
ward from Sydney. 

The Southern and Western main lines are united 
as far as Granville Junction, 13 miles from Sydney ; 
at which point the Southern line branches off and 
extends to Albury, a distance of 386 miles from 
Sydney, where it forms a connection with the rail- 
way system of Victoria. Owing, however, to the 
unfortunate difference in the gauge adopted in the 
two cclonies—the railways of Victoria being made 
to the 5 ft. 3 in. gauge, while those of New South 
Wales are, as already stated, made to the 4 ft. 84 in. 
gauge—a physical junction cannot be effected, 
and all through-traftic has, consequently, to change 
vehicles at that point. Besides forming an impor- 
tant link in the railway communication between 
the capitals of Sydney and Melbourne, the Southern 
main line is important in bringing into direct com- 
munication with Sydney the rich pastoral and wine- 
producing districts lying between the Murray and 
Lachlan rivers, in the southern extremity of the 
colony. 

The Western main line is at present opened as 
far as Bye-Rock, 460 miles from Sydney, and will 
be completed to Bourke, a total distance of 503 
miles, early in the present year. In consequence 
of the high range of mountains which extends from 
north to south at no great distance from the coast, 
the few large and navigable rivers which the colony 
possesses are cut off from communication with the 
eastern coast. Flowing south and westward, they 
unite at Wentworth, in the south-west extremity of 
the colony, and carry the traffic which they collect 
into the neighbouring colony of South Australia. 
The purpose of the Western main line is—while 
giving access to Sydney from the mineral district of 
Lithgow and Bowenfells, and from the fertile table- 
lands which extend hundreds of miles to the west- 
ward of the mountain range—to tap at Bourke the 
traffic from the pastoral districts in the north-west, 
which has hitherto found an outlet to South Aus- 
tralia by the Darling river. The branch of the 
Southern line from Junee to Hay has been con- 
structed with a similar object as regards the 
Murrumbidgee. It will, in addition, ultimately 
form a connection with the railway system of South 
Australia. It will, however, unfortunately be 
attended, as in the case of the Victorian railways, 
with a break of gauge, as the main line of South 
Australia which is being pushed forward to the 
border of New South Wales is constructed to the 
5 ft. 3 in. gauge. 

The Northern main line, which is now completed 
as far as Glen Innes, 324 miles from Newcastle, 
will be extended to Tenterfield, a further distance 
of 58 miles, about the middle of this year, and 
will then be within 12 miles of the Queensland 
border, will ultimately form a connection with the 
railways of that colony. This intervening length 
of 12 miles is one of the extensions just authorised, 
and as the southern branch of the Queensland rail- 
ways is fast approaching the same point, these two 
colonies will be in railway communication at no 
distant date, although, owing to the Queensland 
railways being constructed to the 3 ft. 6 in. gauge, 
a physical junction will here also, as in the case of 
the other neighbouring colonies, be impossible. 
This main line—in addition to forming the connec- 
tion with the Queensland railways—serves the 
important purpose of opening up the rich pastoral 
and agricultural districts of the north and north- 
west. It also forms the highway between the port 
of Newcastle and some of the most extensive coal 
fields and other important mineral districts of the 





colony. With the exception of a length of 14 miles 
out of Sydney and a length of five miles out of 
Newcastle, the whole of the railways in New South 
Wales are laid with a single line of way. 

In a previous article (vide ENGINEERING, vol. 
xxxvii., page 83) we indicated the character of the 
country over which it was necessary to carry the 
main lines to reach the interior of the country, but 
it may be convenient here to briefly state, that for 
a considerable portion of their length, they have 
necessitated works of a heavy and expensive kind, 
with a succession of steep inclines, and, on the 
western and northern lines more especially, curves 
of small radii. 

On the Southernmain line the steep ascent over the 
mountain range commences at Picton, 53 miles from 
Sydney, where the rails are 540 ft. above the sea ; 
and in a distance of 26 miles, or at 79 miles from 
Sydney, they attain a height of 2220 ft., by a suc- 
cession of curves and steep gradients, one gradient 
of 1 in 44 being over 2} miles long, with others of 
1 in 30 and 1 in 33 for an aggregate length of four 
miles. Here the line passes the summit of the 
range by means of a tunnel 572 yards long, whence 
it slightly ascends over an undulating country, 
with frequently recurring gradients of 1 in 40 
and 1 in 50, until at 91 miles from Sydney it 
attains a height of 2357 ft. It then continues 
over another stretch of undulating country, with 
ruling gradients of 1 in 50, until it reaches Goul- 
burn, 134 miles from Sydney, at a height of 2078 ft. 
From this point the line more rapidly descends, 
still rising and falling alternately by frequently re- 
curring gradients of 1 in 40 for 170 miles, until it 
reaches Wagga, 309 miles from Sydney, at a level 
of 606 ft. At Albury it is 530 ft. above the sea. 
From Picton to Goulburn the formation width of 
cuttings and embankments is 18 ft., and the per- 
manent way consists of double-headed rails 75 Ib. 
to the yard, fished at the joints and supported in 
chairs, weighing 25 lb. each, fixed on rectangular 
sleepers of colonial hardwood, 9 ft. long by 10 in. by 
5in., placed 3 ft. apart from centreto centre. The 
ballast consists of either gravel or sandstone, broken 
to a 3in. gauge, for a depth of 6 in. under the 
sleepers in the centre and 8in. at the sides and 
15 ft. in width at formation level, boxed up with 
gravel or sandstone, broken to a gauge of 2 in., to 
within 1}in. of the rail level. The average cost of 
the line from Picton to Goulburn, including tunnels, 
bridges, viaducts, stations, &c., but exclusive of 
rolling stock, was 12,700/. per mile. From Goul- 
burn to Albury the formation width was reduced 
to 15 ft., and flanged rails, 70 lb. per yard, fas- 
tened direct to the sleepers with alternate screws 
and spikes, were substituted for the heavier section 
previously used. The sleepers were reduced to 
8 ft. in length, by 9 in. by 44 in., and placed 2 ft. 
7in. apart, and 2 ft. 3in. at the joints of the 
rails. The ballast was also reduced in width to 
11 ft. 9 in. at formation level, and was boxed up 
only within 3 in. of the rail level between the 
rails. As a consequence of this saving, coupled 
with the easier nature of the country through which 
the line passes, the average cost of the line from 
Goulburn to Albury was only 8100/. per mile. To 
enable a comparison to be made between the cost of 
railway works in the colonies and those at home, it 
may be stated that in the former, labour may be 
taken at from 80 to 100 per cent., and imported 
materials from 25 to 30 per cent. higher than in 
this country, and on that account, taking one thing 
with another, the cost of railway works in the 
colonies may be fairly put down at 66 per cent. 
more than the cost of similar work in this country. 
Amongst the more important bridges on the 
southern line is one over the Nepean river, north 
of Picton, 498 ft. long, constructed for a double 
line of railway, with wrought-iron continuous box 
girders supported on stone piers having 150 ft. clear 
span. The approach to the bridge at the northern 
end is 978 ft. long, and at the southern end 432 ft., 
made of timber in spans of 26ft. each. Also a 
bridge over the Murrumbidgee, at Wagga, 640 ft. 
long, consisting of lattice girders 12 ft. deep, sup- 
ported on cast-iron cylindrical columns in four 
spans of 150 ft. in the clear with long approaches 
constructed in timber ; as also the bridge over the 
Murray, at Albury, constructed for double lines of 
railway by the New South Wales Government at 
the joint expense of the two colonies. 

On the Western main line, the steep ascent com- 
mences two miles beyond Penrith, or 36 miles from 
Sydney. There the rails are 94 ft. above the sea, 
and in a distance of 30 miles they attain a height 
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of 3354 ft. ; part of the ascent being made by a | 


by gradients varying from 1 in 30 to 1 in 50, of | sive character. 
| wider formation of embankment and cuttings, with 


zig-zag over which the trains are pushed backwards 
on an incline of lin 30. The remainder is made 


which there are several of 1 in 33 for an aggregate 


length of 17 miles, with frequently recurring curves | 
The line then continues a | 


of 8 chains radius. 
circuitous course through a broken and precipitous 


country, with frequent changes of gradient and | 


sharp curves, until at 88 miles from Sydney it | 
reaches a height of 3658 ft., and passes the summit | 
of the mountain range through a tunnel 539 yards | 
long. It then descends on a gradient of 1 in 42, 
and at 91 miles from Sydney is 3362 ft. above the 
sea. It then makes another rapid descent by a 
second zig-zag on another gradient of 1 in 42, and | 


and from Dubbo to Bye Rock, and onwards to 
Bourke, involves, with the exception of the crossing 
of the Bogan river, works of a simple and inexpen- 
Between Penrith and Bathurst the 


the 75 lb. section of rail and the more substantial 
form of roadway, already described as used be- 
tween Picton and Goulburn, was adopted. On this 
length the total quantity of excavation, principally 
through hard rock, amounted to five anda half 
millions of cubic yards. Beyond Bathurst the 





narrower formation and lighter permanent way was 
used. The average cost of the line between Penrith | 
and Bathurst was 17,000/. per mile, although con- | 


| siderable lengths cost as much as 20,000/., and | 


even 25,000/. per mile. From Bathurst to Dubbo | 


Dubbo, 614 ft. long consisting of lattice girders, in 
three main spans of 150 ft. in the clear, with one 
span of 61 ft. at each end, all supported on cast-iron 
cylinders. 

With respect to the Northern main line, the 
ascent commences at Singleton, 49 miles from New- 
castle, at a level of 140 ft. above the sea, but it is not 
nearly so rapid as in the case of the southern and 
western lines. At Murrurundi, 120 miles from New- 
castle, it attains a height of 1546 ft. ; the steepest 
inclines up to this point, with the exception of a 
few short inclines of 1 in 33 and 1 in 40 between 
Singleton and Musclebrook, not exceeding 1 in 50. 
From Murrurundi the ascent is more rapid, and at 
126 miles from Newcastle the summit of the moun- 
tain range is approached on an incline of 1 in 40, 
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after a further distance of three miles, ora total of 
58 miles from the commencement of the steep 
ascent, and 94 miles from Sydney, it reaches a 
level of 3061 ft. in the Lithgow valley. Thence 
it extends over another stretch of undulating coun- 
try with ruling gradients of 1 in 40 until it reaches 
Bathurst, 145 miles from Sydney, at a Jevel of 
2153 ft. above the sea. Showing the circuitous 
course which the precipitous nature of the country 
between Penrith and Bathurst compelled the line 
to follow, the distance between these two places, 
as the crow flies, is under 70 miles, whilst by rail- 
way it is no less than 111 miles. Beyond Bathurst 
the line again attains a height of 3000 ft. by ruling 
gradients of 1 in 40, and reaches Orange, 192 miles 
from Sydney, at a level of 2830 ft. Beyond this 
point the line follows a comparatively easy country, 





| the average cost was 7500/. Beyond Dubbo the cost | 
Amongst the | 
| descends on another incline of 1 in 40, for 44 miles, 
| to a level of 1525 ft. 


has been about 55001. per mile. 
more important bridges on the western line is one 
over the Nepean, at Penrith, 850 ft. long, con- 
structed for a double line and carrying the Great 
Western main road. It consists of three openings of 
186 ft. clear span each, and one span of 127 ft. The 
larger openings are spanned by wrought-iron box 
girders 594 ft. in length, by 13 ft. in depth, and the 
shorter opening by box girders 135 ft. long by 10 ft. 
deep. At the western end there are three spans of 
timber and at the eastern end 67 spans, of 26 ft. each. 
Also a bridge over the Macquarie, at Bathurst, con- 
sisting of continuous wrought-iron lattice girders of 
480 ft. each, 12ft. Gin. deep, divided into three 


spans of 150 ft. in the clear, supported on cast-iron | 





and crossed in a tunnel 528 yards long, at an ele- 
vation of 2113 ft. From this point the line rapidly 


It then follows an undulating 
country, with frequent changes of gradient, varying 
in level from 1200ft. to 1600ft., until it reaches Tam- 
worth, 183 miles from Newcastle, at a level of 1240 ft. 
above the sea. Beyond this point the line again 
ascends through very difficult and broken country, 
involving heavy works, with ruling gradients of 
1 in 30 and sharp curves, until it again reaches the 
summit of the mountain range at Glen Innes, 324 
miles from Newcastle, at a height of about 3700 ft. 
above the sea, whence it again falls, 1000 ft. towards 
Tenterfield and the Queensland border. As far as 
Murrurundi the wider formation and heavier per- 


cylinders. Also a bridge over the same river at | manent way used on the first portions of the other 
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main lines was adopted. Beyond Murrurundi the 
narrower formation and lighter permanent way have 
been used. The average cost of the main line from 
Singleton to Murrurundi was 10,200/. per mile; from 
there to Tamworth it was 7000/.; and beyond Tam- 
worth it has been about 14,500/. per mile. Amongst 
the more important bridges on the northern line is 
one over the Hunter, at Singleton, 450 ft. long, 
consisting of five timber openings of 80 ft. span each 
on stone ‘piers, and two arches in masonry, which 
also carries the Great Northern main road ; and at 
Aberdeen, 88 miles from Newcastle, there is another 
bridge over the Hunter consisting of wrought-iron 
lattice girders of 480 ft. each, 12 ft. 6 in. deep, 
divided into three spans of 150 ft. in the clear sup- 
ported on cast-iron cylinders. 

With regard to the branch lines in operation, they 
have for the most part involved work of a compa- 
ratively easy, and therefore inexpensive character. 
That in the north, from Werris Creek to Narrabri, 
cost 56001. per mile; and that in the south, from 
Junnee to Hay, cost 5400. The line in the western 
district, from Wallerawang towards Mudgee, passes 
through somewhat more difficult country, and cost 
85001. per mile. The cost of those portions of the 
main lines from Sidney to Picton and Penrith respec- 
tively, in the southern sections, and from Newcastle 
to East Maitland and Singleton on the northern 
section, was largely in excess of any of the pre- 
viously named portions, excepting, it may be, the 
length over the mountains westward of Penrith. 
The portion from Sydney to Granville Junction 
cost no less than 53,000/. per mile. But as those 
lengths were, in part, constructed for double lines 
of way, and were all carried out when labour was 
limited, and materials much more costly than in later 
years, while the appliances at hand for doing the 
work were very different from those now available, 
they are useless as a basis of comparison, as re- 
gards cost, with later extensions. 

In a subsequent article we purpose to treat of 
the lines now under construction and the new ex- 
tensions just authorised. 


THE NICE IRRIGATION WORKS. 
(Continued from page 2.) 

Certain physical conditions, imposed by the cha- 
racter of the adjacent ground, rendered it impera- 
tive that the head of the canal should be fixed on 
the right bank of the Vesubie, near the hamlet of 
Saint Jean de la Rivitre. The canal follows the 
right bank for a distance of about a mile, of 
which 200 ft. are occupied by an aqueduct. It 
then crosses from the right to the left bank, by a 
bridge 14 metres (46 ft.) span, and arrives at the 
syphon of Saint-Blaise, after having crossed six 
more bridges, and passed through 64 tunnels of a 
total length of 9500 metres, or 5.9 miles. The total 
length of the canal to the Saint Blaise syphon is 
17 kilometres (10.56 miles). This syphon, which is 
undoubtedly the most important work of the canal, 
is composed of four rows of cast-iron pipes, placed 
parallel to each other, room being left for adding a 
fifth row, should the occasion at any time arise for 
increasing the capacity of the syphon. The general 
form of the syphon is that of the letter U, the 
branches of which are inclined and the base flat. 
The horizontal distance between the starting and 
terminal points of the work is 450 metres (1480 ft.), 
and the bridge, on the three arches of which the 
horizontal portion is carried, is 50 metres (164 ft. 
Gin.) long. The total length of the syphon is 510 
metres (1677 ft.). The vertical height between the 
lowest and the highest point of the syphon is 120 
metres (393 ft. 8in.), corresponding to a maximum 
pressure of 12 atmospheres. The internal diameter 
of the pipes is 31.5 in., and each row has a dis- 
charge capacity of one cubic metre of water (35.32 
cubic feet) per second ; so that a total quantity of 
3,170,000 gallons per hour will be delivered, and if 
from any unforeseen cause the size of the pipes is 
insufficient for this amount, a fifth line can, as 
already stated, be added. Below the syphon of 
Saint Blaise the canal is continued until it arrives 
above the church of Gairaut, in the neighbourhood 
of Nice, after traversing a distance of 14 kilometres 
(8.7 miles). In this length ‘t passes over 14 bridges 
and through 21 tunnels, which have a collective 
length of 5 kilometres (3.107 miles). Of the aque- 
ducts, one—the Bridge de Balmes—is remarkable 
for its three large arches, and for the savage beauty 
of its site. As a rule the aqueducts have only one 








opening; and as the elevated levels of the canal 
involve in general a crossing of the ravines almost 


are not symmetrically developed, but are thrown 
from side to side of the rugged slopes without piers 
or artificial abutments. Cement béton has been 
very largely employed in the construction of these 
bridges, and by means of a special system of mould- 
ing, the structures are made monolithic—piers, 
abutments, and arches being in one piece. Each 
of the aqueducts is provided, in the parapet, 
with an opening placed at the maximum water level. 
By this arrangement, in the event of floods, ample 
means of discharge are provided for relieving the 
canal from surplus water, which finds an escape 
through these openings into the ravines below. The 
height of the walls of the canal being in all cases 
nearly 8 in. higher than these discharge openings, 
there is no danger of the country in the neighbour- 
hood of the works being flooded. 

In addition to the precautions just mentioned, 
sluices are provided at all of the principal ravines, 
which will pass the whole of the water carried by 
the canal. These sluices are made in the parapets 
of the aqueducts, and are provided with double 
gates, the operation of which can be safely intrusted 
to any ordinary labourer. By means of these over- 
flows and sluices, all danger of inundationZin the 
event of sudden floods is removed. Of the tunnels 
that exist between the syphon of Saint Blaise and 
Gairaut, the most important is that of Bégude, 
which has a length of 3000 ft., and changes its 


on a very steep incline. This rapid has been well 
arranged for utilising the energy of the water to 
produce motive power. At any desired point of its 
length, portions of the water can be diverted with a 
vertical fall, and a very considerable horse-power 
can be obtained in this way. At the foot of the 
rapid the water enters an underground channel, 
which extends as far as the convent of Cimiez; 
there it falls down a vertical shaft 39 ft. deep, enters 
a short tunnel ona slope of one in four, and emerges 
on to a second rapid arranged like the first one. 
The foot of this fall is almost at the level of the 
River Paillon, and the point of discharge is on the 
river bank. All the water which has not been 
utilised before reaching this point is, in accordance 
with the undertaking of the company, discharged 
into the river, to increase its usually meagre volume. 
A small and independent canal has also been made 
from the Saint André basin to the foot of the first 
rapid, to relieve the main channel in case of neces- 
sity. This precaution was considered advisable, as 
on account of its large size and the uncertain nature 
of the ground through which it passes, it was con- 
sidered probable that repairs would not infrequently 
be necessary on this part of the work. 

We have said above, that the waters collected by 
the basin at Saint André make their exit by two 
channels, the course of one of which we have de- 
scribed. A system of movable dams regulate the 





direction three times. The ground at the upper end 
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was extremely unfavourable for work, and as the 
constantly occurring landslips rendered it impossible 
to execute the tunnel on the line originally intended, 
a diversion was made to the left, until better ground 
was reached, when the tunnel was again diverted to 
the right, to the original course, after a consider- 
able distance. In spite of these various changes in 
direction, the two bodies of workmen employed at 
the opposite ends of the tunnel, met with almost 
absolute jaccuracy, evidencing the careful manner 
in which the work was carried out under great diffi- 
culties of alignment over a broken and mountainous 
district. A formidable obstacle also arose from the 
large quantities of water constantly met with, from 
springs which were frequently tapped in driving the 
heading, and which produced a thick vapour that 
rendered the work of setting out very difficult. 
Before reaching Gairaut, two branches are led off 
from the main canal. The first of these starts from 
the upper end of the Bégude tunnel, and has a 
length of 74 miles ; the second is at the lower end 
of the Saint Pancrace tunnel, and is about 4 miles 
long. Both these aqueducts, in their irregular 
course, pass over a large number of small bridges, 
and through numerous tunnels, having a collective 
length of about 4000 ft. Gairaut is the lower ter- 
minal point of the main canal, where it is spread 
into a magnificent cascade, designed with much 
skill, and forming a monumental completion to the 
work. Here the whole of the water is discharged 
over a series of falls into a large basin, the outlet of 
which, directing the water towards the plateau of 
Rimiez, enters the aqueduct called the secondary 
canal, No. 3. The length of the section between 
the cascade and Rimiez is nearlytwo miles. From the 
last-named place the network of irrigation channels 
commences. The water, collected in a large reservoir 
at Saint André, flows thence along two channels; 
then by a series of picturesque falls, and through an 
arched passage, it enters a large channel, 13 ft. deep, 
26 ft. 3in. wide, and about 700 yards long. This 
conduit terminates in a second large basin, and is 
intended specially for the supply of factories, which 
it is expected will before long be established in the 





at their summits, as a consequence, the arches 





vicinity, In discharging from the canal above men- 
tioned, the water falls down by an open conduit laid 











syphon connects the Saint André basin with one of 
about the same size at Saint Pons, and from this latter 
goes the branch which will supply the districts of 


Mont-Gros and Mont-Boron. This branch, which 
involves very considerable work, follows the na- 
tural slope of the ground, and passes under the 
bed of the Paillon, rising on the opposite side, to 
the Genoa main road, and terminating at the obser- 
vatory, which has recently been completed, at an 
enormous cost, and presented to the nation by M. 
Bisshoffsheim, the French deputy for the depart- 
ment of the Alpes Maritimes. The maximum 
pressure in this syphon will be 130 ft. greater than 
that of the syphon of Saint Blaize, and its developed 
length will also be more considerable, being no less 
than 5576ft.; but the quantity of water will be far 
less, and will be carried in one line of pipe, 19.7 in. 
in diameter. The extension of this channel No. 3, 
beyond the termination of the Paillon syphon, has 
as yet only been laid out for a length of two miles. 
But this limit will be widely extended for the 
service of the high-lying ground towards the Italian 
frontier, as is generally prescribed by the terms of 
the concession. The places situated on the other 
side of Mont-Boron, such as Beaulieu, Saint Jean, 
&c., have already taken steps to obtain an extension 
of the canal for their own use. 

By the aid of the map we published on page 3 
ante, the course of the water service we have de- 
scribed, will be readily followed, and the various sec- 
tions of the conduits are given above. Although the 
levels at the upper portions of the route are so high, 
a considerable area of land requiring irrigation lies 
beyond them, and it has therefore been determined 
to carry out the works necessary, to bring the water 
to the highest point of the environs of Nice. To 
effect this at several convenient places, falls of about 
13 ft. have been made, which will be used for 
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driving turbines to raise the water required for the 
more elevated districts. Four such pumping 
stations have been formed. The first of those on 
channel No. 1 will raise the water to the plateau of 
Bellet ; a second, or channel No. 2, will supply the 
high grounds around the church of Saint Pancrace ; 
a third, at Gairaut, will conduct the water to the 
plateau of Saint André, and the village of Falicon ; 
and the fourth in the neighbourhood of Villefranche 
will enable those parts of Mont-Biron, which lie 
above the Route-Forestitre, Mont-Gros, Mont- 
Vinaigireo, &c., to be irrigated. 
(Zo be continued.) 


THE FORTH BRIDGE. 
On Manipulating the Material, and Building, and Drilling 
the Great Tubes of the Forth Bridge.* 
By Mr. Anprew 8. Biccart. 
(Concluded from page 44). 


THE plates after having been brought to their true form, 
as already described, are passed on to a large planing 
machine, as shown (see Fig. 12, page 56) to be there planed 
on both sides. 

This is an ordinary planer, having the table driven by a 
6 in. screw, but supplied with double cheeks, between 
which, on each side, is fixed the special tool boxes A A. 
The plate being operated upon is placed on cast-iron 
curved blocks B, and held down to the table by means of 
bolts and draw washers, arranged so that they can be 
either quickly tightened up or loosened at will. Both tools 
cut simultaneously, and as the plate is being travelled 
backwards, as well as forwards, they are fed into their 
work, and reversed, by hand. 

When the sides have been planed, the plates are placed 
in another machine (see Figs, 13 and 17), to be there planed 
on both ends. 

They are here supported from and held down to the 
table at one end in a manner similar to that adopted for 
the former machine, while at the other they are fixed by 
means of screws through the beam overhead. Wedges are 
also driven in lightly, at the sides, to prevent the plate 
being shifted sideways by the action of the tool while 
cutting. The tool box and tool T are carried in a pen- 
dulum P, receiving its motion from the travelling saddle 
S, by means of the connecting rod R. Here also the tool 
is fed, and reversed, by hand. 

The pendulum P and plates Q have a series of holes H, 
each of which in its turn will made a new swinging 
centre, to enable the tool to sweep the ends of the plates 
for the various sizes of tubes. After one end of a plate 
has been planed, it is reversed, and the finished end 
butted against a cast-iron faceplate, set parallel to the 
plane of motion of the cutting edge of the tool, thus 
making the two ends of each plate truly parallel, and 
thereby securing accuracy at the tube joints. 

Being now finished, each plate is weighed, marked, 
and placed on the pile with the nearest corresponding 
weight, ready to be removed and built on the tubes when 








re , 

b the shops the handling of these plates, as well as the 
rest of the heavier parts of the structure, is done almost 
wholly by hydraulic cranes of the style shown in Figs. 5 
and 6, page 43, ante. In the ground there is placed a cast- 


iron box B, which carries the cylinder A. This again carries 
mast consisting of two channels, having a hollow turned 
casting H at the bottom, and a solid one S at the top. In 
the centre of the latter is fixed a pin, which allows the 
mast to turn, carrying with it the jib, asin an ordinary 
crane, but with this great difference, that it can make a 
complete circle. The jib is fixed to the piston rod P by 
means of crossheads, which are at thesame time made to 
carry the supporting wheels, running inside the channels 
of the mast, and bearing against the flanges. By this 
means the bending moment of the jib, and the weight 
thereon, are taken up, while the downward thrust is 
passed into the piston rod P. When loaded, the cranes 
are capable of handling fully two tons with ease. 

The H beams, formerly mentioned, are built up of tee 
and angle bars. These have first of all to be straightened, 
which is accomplished, in the case of the former, by means 
of a 15 in. hydraulic ram, and in that of the latter, by 
an ordinary bending machine. All are then cut to the 
exact length of 32 ft., by acold steel, moving with a velo- 
~~ at the periphery of abot 70 ft. per minute. 

hey are now ready to be built into cast-iron blocks on 
the drilling tables, and in building it is carefully attended 
to, that there is a distance of 16 in. between the different 
joints of the angles, while those of the tees are placed mid- 
aa between those of the angles. 

o secure good butting, the end of each new beam about 
to be built is placed hard against the one already set up, 
and to which it will be joined when placed in the tube ; 
that is, the end of the new one is brought hard up against 
that of the old one, tee to tee, and roi to angle. 

Everything being now in order, drilling, through angles 
and tees at one and same time, proceeds, by means 
of radial drills of the style shown (see Fig. 18, page 57). 
When this part is finished, the beams are marked and 
laid aside till required to be placed in position, on 
the mandrels, where, as is evident, the joints will meet 
as fitted in the shop, Thus this section proceeds, beam 
a beam till the total length required is com- 
pleted. 

It may be mentioned that, as regards the arrangement 
of the tables, they are placed on each side of the line of 
radials, which allows building-up to go on at the one side 
while drilling is being proceeded with at the other. 


* Paper read before the Institution of Engineers and 
Shipbuilders in Scotland, 








To insure accuracy in the form of the tubes, and also 
correctness in workmanship, the stiffening circular girders 
(see Fig. 1, page 42 ante) are built within a wrought- 
iron ring, the inside diameter of which is 12 ft., this being 
the mean size of the tubes at present under consideration. 
Within this ring, and at equal distances apart, are placed 
ten castings, each of which occupies the same relative 
position to the different parts of the girder as the longitu- 
dinal beams in the completed tube. These are also of a 
form suitable for ort. the various parts of the 
girders while being drilled. When the girder has been built 
in this iron frame, all the holes are marked off to templet, 
and afterwards drilled by a radial drill, the centre of 
the column of which coincides with that of the girder. 
Although some of the girders var — in diameter 
at some parts, according to whether they are off or on 
joint covers, this is easily overcome by fixing temporary 
packing strips against the ring to suit the new dimension 
to which they are of necessity built. After drilling, the 
separate parts are all marked, removed, and bolted 
—, awaiting erection on the mandrel. 

he angle-iron rings for these girders are curved on a 
large cast-iron segmental block. A pin is fixed into the 
centre of this segment, round which a large wrought-iron 
arm carrying a curving wheel is moved. This wheel is of 
a form suitable to bear against the outside or inside of the 
bar as may be required. When the angle is heated, one 
of the ends is grabbed to the segment behind the wheel, 
and the arm is now gradually moved round. The wheel 
bearing hard against the angle brings it close to the face 
of the segment, and it thus receives the proper curve. To 
assist the curving, a crowbar has to be used in front of the 
curving wheel to bend up the angle, while behind the 
wheel additional grabs keep it close to the segment. 
After the full bar has been curved in this manner, 
the grabs are removed and the wheel run backwards 
and forwards several times, and then it is ready to be 
removed, and with a little trimming up, is fit to be used in 
any of the girders. 

aving now considered the principal parts which com- 
pose the tubes, the building and drilling of these will natu- 
irally follow. This work is done out in the open, on what 
s called the drill roads. (See Fig. 15, page 56). These 
are laid down to suit the drilling machines, and at such a 
distance and with such a length as to allow the bracing 
girders and connections thereto, to be placed in position, 
as the work stands on the ground, prior to the final 
erection, 

The roads are so arranged as to beall equally suitable 
of access for the steam travelling cranes used in carrying 
the material to position, and in building the tubes. This 
is accomplished by means of traversers, of which there are 
three, one in the centre and one at each end of the drill 
roads, those at the ends running on rails, at right angles, 
and close to the main roads, but fully 12 in. lower, while 
the centre one is run on cross rails, on the same kevel as 
the main roads. If it is necessary to change the position 
of a crane, it isrun on to the traverser, and is carried 
to the desired point, and there run off. In this way the 
whole of the ground is commanded by the cranes. It has 
already been said that the material for the tubes is placed 
in position by means of these cranes, the work of building, 
as required in any of them, will now be described. 

Ps 4, page 42 ante, shows the style of building. First of 
all there is the mandrel M, 45 ft. long by 5 ft. diameter, 
raised on iron trestles T, to a height, at the centre, of 10 ft. 
from the ground. This corresponds with the centre of the 
outer rings of the drilling machines. 

The great length of mandrel required is to allow of its 
being carried up at the ends when the H beams and plates 
are built in position. On this mandrel there are nowsecured, 
but in halves, temporary iron rings R, at the horizontal 
distance from each other of 8 ft. To these are fixed the 
radiating plates P, having holes punched in the outer end 
for bolting on the first part of the permanent work, viz., 
the inner angle A of the circular stiffening girders. The 
same bolts are also made to carry the web plates W of 
those girders, on the outer edge of which is fixed the ry > 
iron I for making the final connection to the shell of the 
tube. The horizontal H beams H are now placed in posi- 
tion, being securely bolted through the inner angle of the 
circular girders. On these beams are now placed the shell 
or tube plates S, the ends forming butt joints, while longi- 
tudinally they lap one another, this taking place over the 
solid flange of the H beams. The end joint of the one 
plate breaks age the centre or solid part of those on 
either side. The first plates to place in position are the 
inner, or those lying close against the flange of the beams, 
beginning — at the bottom, and coming up on each 
side. Owing to the passing of ‘the one plate beyond the 
other, one half of each remains free to put grabs and draw- 
washers on, without interfering with the placing of the 
outer ones in position. So soon as the outer ones have 
been put on, and fixed in a similar manner, there is passed 
round all a couple of angle iron rings, for binding and 
drawing them up to their proper position. The tighten- 
ing up is done by means of iron wedges, between the plates 
and the rings. After the bottom plates have been fixed in 
position, the tube is borne up ? wooden blocks, built 
between it and the cradle underneath. 

The true position of the tubes, both as regards horizontal 
distance apart and height, is found by means of a theodo- 
lite, placed at one end of the roads, on a fixed platform, 
in a position such that when it is in line with a stationary 
point at the other end, it always fixes the centres 120 ft. 
_— throughout, and horizontally in the same plane. If 
the centre of the mandrel is not in this line, then it is made 
so by being raised, lowered, or shifted sideways to suit. 
When the mandrel is right, the tube must of necessity be 
so also, seeing the centres coincide, 

en the building of one ring of plates has been com- 
pleted, the drilling machine is moved forward, the blocks 
in front being taken out of the way, and rebuilt behind, as 
it is travelled along. ‘To enable the drilling to go on 





continuously, the building of the tube in front is being 
proceeded with, while the machine is still at work on the 

ortion immediately behind. These tube drilling machines 
{of which there are four) are shown by Figs. 16 and 17, 
page 57). Each is self-contained, and on being run 
along the rails carries all with it. The principal parts are, 
the wrought-iron under-frame or carriage A, on the one side 
of which is fixed the engine E and boiler B, and two large 
cast-iron rings C, firmly bolted to the main cross girders, 
These rings have an internal diameter of 13 ft., sutticient 
to enable them to pass freely round the tube, when the 
machine is being moved along. Five cast-iron slides D 
are fixed thereon, and held in position by means of small 
slipper blocks F, fitting into a recess in each of the rings 
C. On each of the slides are the two heads HH. Each 
head is provided with a single drill, and is capable of being 
rapidly run from one point of the slide to another by rack 
and pinion gearing. The slides are kept in position, and 
also turned round the rings C, in either direction, by means 
of two worms W carried in brackets F,, one gearing in each 
ring in the circular racks R. These racks being bolted to 
the rings, serve also as guides for steadying the whole 
upper portion of the machine. All the drills point to the 
centre of the tube, and having, as shown, both a circular 
and longitudinal motion, they can with ease be made to 
reach every hole in any part of the structure, some of 
which are through a depth of as much as 4 in. of solid metal. 

It might here be mentioned, that some of the slides 
were specially designed to overcome the difficulty of dril- 
ling, say, a flat part in any of the tubes. The difficulty 
lies in the fact that the drills on any of the fixed heads 
always point to the centre of the tube, whereas in the case 
just mentioned, the holes require to be drilled at right 
angles to the special or flat part. The mode adopted 
to overcome this was to make both ends of each slide 
circled, fitting them into separate heads, which in turn 
were bolted to the slipper blocks F, as in the others. On 
the head at one end is placed a worm, while on the same 
end of the slide there is keyed a wheel into which the 
worm is geared ; by turning this the slide can be made to 
place and keep the drill pointing in any required direction. 

The whole of the drills are fed into their work by an 
automatic arrangement, the motion being imparted to the 
longitudinal shaft L, by a band driven off the main driving 
ty On this shaft slides, and by it also are driven, 
the worms W!, necessary for turning the wormwheel I, 
which at will can be made to drive the handwheel R, 
thereby feeding the drill into its work. At one end of 
each of the main slides is overhung the driving pulley P, 
the power being transmitted from the engine to the whole 
of these by means of a cotton rope, guided where necessary 
by supplementary pulleys. The slack is taken up by a 
shifting quadrant Q, moving about the engine shaft as a 
centre, assisted by auxiliary pulleys on the wrought-iron 
frame close by the engine. 

When starting work on any tube, a drilling machine is 
moved forward to the point at which operations are to 
begin. Each of the five slides is now moved round the 
rings until the points of the drills face truly any series of 
holes in the longitudinal beams. The holes in this line, 
or series, are all drilled, two drills being at work on each 
line ; then the slides are again placed so as to suit a new 
set, and so on until the whole of the tube commanded by the 
machine in its present position is finished. This is equal 
in length to 8 ft., and includes the full circumference of 
the tube. The number of holes in such is about 800, and 
the time required to drill all, when working continuously, 
is from 24 to 28 hours, varying thus much eriaslealee 
on account of the difference of thickness of the various 
parts of the tubes. The machine is in like manner made 
to drill the whole length of the tubes. 

At several of the ends of the first four of these tubes there 
are at present being erected the skewbacks, each a compli- 
cated connection of five different tubes, including one end 
of these just described, and also several heavy bracing 
girders. Into this, however, it is not proposed to enter 
at this time. At present other tubes are being treated in 
@ manner similar to that already described, which shows 
if anything is yet required, that special work can only be 
grappled with to advantage by the free use of special 
plant. 





FORTH BRIDGE RAILWAY, 

Tuer following is the seventh quarterly report of in- 
spection, by Major-General Hutchinson, R.E., and Major 
Marindin, R.E., of the works in progress for the con- 
struction of the bridge over the River Forth. 

Railway Department, Board of Trade, 
1, Whitehall, London, S.W. 
December 1, 1884. 

Sir,—We have the honour to report, for the information 
of the Board of Trade, that in compliance with the instruc- 
tions contained in the order of the 26th October, 1882 (R. 
10,354), and in accordance with the provisions of the Forth 
Bridge Railway Act of 1882, we have made our seventh 
quarterly inspection of the works in progress for the con- 
struction of the bridge over the River Forth at Queensferry. 

These works have been materially advanced since our 
inspection at the end of August, their progress during the 
quarter and their state at the end of November being 
briefly detailed below. 

TEMPORARY WoRKS. 

At South Queensferry.—The cofferdam for the last via- 
duct pier, No.9, has been completed and pumped out. 
The masonry of No. 8 viaduct pier, and of the south 
cantilever _ being now above high-water level, the dams 
at these places are being removed. The staging for the 
erection of the south viaduct girders has been completed 
for five spans, Two additional storage reservoirs for 
water have been constructed, one at Dalmeny Oil Works, 
where the water is pees and the other on the works, 

In the shops eight radial drills, a second 8-spindle bed- 
plate drilling machine, a second universal hole-cuttiag 
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tool, a third 7-ton travelling crane for the drill roads, a 
60 horse-power pair of engines for electric lighting, and 
several smaller machines and tools have been added. One 
of the workshops has been and the other is being enlarged, 
while additional roads are being made for drilling both 
the tubes and the cross girders. 

At Inch Garvie.—The construction of the staging which 
is to cover the space between the four piers is progressing, 
834 columns and 622 ft. of girders being now in position, 
and the landing stage also has been extended. 

At North Queensferry.—The cofferdam for the founda- 
tion of the south-east pier has been completed, and the 
benching of the rock commenced. This dam, which is a 
whole-tide dam, has given considerable trouble, and, 
owing to leaks, either through the dam itself or through 
fissures in the rock, it has up to the present time been 
impossible to empty it by pumping. Work is in progress 
to make it tight by means of cement. 

PERMANENT WORKS. 

At South Queensferry.—The masonry of viaduct pier 
No. 7 has been raised 15 ft. to the level at which the 
girders are to be put together, viz., 27 ft. above O.D., and 
that of viaduct pier No. 8 has been carried up to 27 ft., 
and now stands at 174 ft. above O.D. At the south canti- 
lever pier the masonry has been raised 20 ft., and is now 
at coping level, some of the coping being already set. 
The construction of the viaduct girders on the south side 
has been commenced, the lower booms of three spans 
having been rivetted up, and a few of the diagonals 
erected. 

At Inch Garvie.—The masonry of the north-east pier 
has been completed, except a few of the capping stones. 

The caisson for the north-west pier, having been suc- 
cessfully sealed to the rock by concrete and cement, now 
forms a half-tide dam, and is pumped out at each tide. 
It was emptied for the first time on the 23rd October, 
since which date the benching of the rock and the building 
up of the masonry have proceeded steadily ; the tie-rods 
securing the lower permanent part of the caisson to the 
rock have been fixed, and the masonry at the deeper part 
of the foundation has been built up about 10 ft., or to 
within 7 ft. of low-water level. 

At North Queensferry.—The masonry of the Fife south- 
west pier has been completed except a few of the capping 
stones, and the lower bedplates of the north-east and 
north-west piers have been rivetted up. 

The viaduct girders for one span, with cross-girders, 
floor, hand-rail, &c., are all but completed; those of a 
second span are more than half finished; and the lower 
booms of a third are in hand. 


GENERAL REMARKS. 

The first of the large caissons for the Queensferry main 
piers, that for the south-west pier, has been sunk under 
air pressure through 41 ft. of mud and clay, and the cutting 
edge at the bottom is now within 34 ft. of its permanent 
level, viz., 62 ft. below O.D. Progress through the last 
20 ft. of ground has been slower than was anticipated, 
owing to the very hard and tough nature of the blue 
boulder clay, which was excavated with much difficulty, 
and is now being got out by means of hydraulic spades 
specially designed and admirably adapted for the work. 
At the present rate of progress this caisson should reach 
its final level in the course of a few days, when the air- 
chamber will be filled with concrete or rubble masonry, 
and the air locks removed. 

The second caisson, that for the south-east pier, having 
been loaded with about 3600 tons of concrete, air pressure 
was applied on the 22nd November, and the mud in the 
air-chamber is being removed by the ejector. 

The third caisson, that for the north-east pier, has been 
successfully launched, and secured at its permanent site 
with 3400 tons of concrete in it; and the fourth caisson 
has been built up on the launching ways to a height of 
43 ft., and will be launched in a few days. 

The erection and rivetting up of the first of the two 
deep-water caissons for Inch Garvie have been commenced 
on the south shore, and the second will be built on the 
launching ways at present occupied by the fourth Queens- 
ferry caisson, after the launching of the latter. 

In the shops about 5000 tons of plates, ties, and angles 
have been delivered, and about 1750 tons are ready for 
erection ; the whole of the bedplates (four lower and four 
upper) for the Fife piers are now finished, and three lower 
plates for the Queensferry piers are in hand; two Fife 
skewbacks are well advanced, and a third is being com- 
menced ; the vertical columns for the Fife piers are com- 
pleted for a height of 80ft., and those for the Queensferry 
piers are in progress, and the diagonal struts for the Fife 
piers, and the third of the lattice girders connecting the 
skewbacks transversely to the centre line of the bridge 
are also in hand. 

Abovt 202,000 cubic feet of granite have been delivered, 
of which 142,000 cubic feet have been set; about 32,000 
cubic yards of concrete and rubble masonry are in position, 
and about 8500 tons of cement have been used. 

The number of men at present employed on the works 
is about 1850. 

In conclusion, we are glad to be able to report that, so 
far as we are enabled to judge, there is no falling off in 
the character of the work, which continues to very 
good, and that the completed foundations for the large 
piers below water, all of which we have personally in- 
spected, are satisfactory. 

Of these foundations opened since our last inspetion, 
that for the north-west pier at Inch Garvie is upon the solid 
rock, and that for the south-west pier at Queensferry is 
upon a very hard boulder clay, similar in character to that 
upon which the south cantilever pier is founded. 

We have, &c., 
C. S. Hurcuinson, Major-General, R.E. 
F, A. Marinpin, Major. 
The Assistant-Secretary, 
Railway Department, Board of Trade, 








SEWAGE DISPOSAL. 

To THE Epitor oF ENGINEERING. 
Sir,—I have read the letter from ‘* A Novice” in your 
issue of the 2nd inst., and will endeavour to give him the 
further information he asks for. His first question is, 
as to the cost of reducing sludge to adry powder. ‘* How 
is to be done” for 7s. 6d. per ton, considering “the quan- 
tity of liquid to be operated upon.” It can be done for 
this cost, because in my operations I make but little 
use of machinery and du not attempt to evaporate the 
whole of the water in the sludge, but reduce it to about 
50 per cent. by throwing the sludge upon hard inclined 
floors to drain, and then when firm enough by piling it in 
heaps (under covered buildings) to consolidate. From 
these heaps it is removed to the drying machine, from 
which it emerges in a few minutes as a somewhat damp 
powder, which in cooling will lose a further considerable 
percentage of its moisture. 

It will be seen that the labour expended on the wet 
sludge is very little, as most of the work can be done by 
elevators. 

The draining and consolidating is effectually accom- 
plished in time to prevent any nuisance arising from the 
sludge, and a narrow strip of ground by the side of the 
tanks is sufficient for the —— I may say that the cost 
has been obtained in actual working, and I think it couldjbe 
reduced in dealing with large quantities. The ammonia 
is not present in a form to be easily volatilised, and any 
tendency to waste would be checked by the su!phurous 
acid gases from the fires, which play freely in and 
around the wet sludge during its passage through the 
machine. 

The sludge is about seven to ten minutes in the machine 
and leaves it at a temperature not exceeding 160 deg. 
Fahr., which I find sufficient for all drying purposes. 
The results of the carbonisation of 1 ton of dry powder 
are as follows : 

Analysis of Gas (Unpurified). 
Per Cent. by Volume. 
Carbonic acid Sa se 19.50 


Sulphuretted hydrogen ae a 2.50 
(Remaining portion, chiefly carbonic 
oxide and lodeced 
Quantity of gas produced 5696 cubic feet per ton. 
The gas is from 10 to 12 candle-power and can be 

enriched with oil to produce a 20-candle gas at less cost 
than coal gas. The residue from the retorts=11.75 cwt. 
per ton, its analysis is as follows : 





Carbon ... ae a 15.31 
Insoluble silicious matter 45.62 
Oxide of iron and alumina ... 14.89 
Carbonate of lime 15.91 
Phosphate of lime ad 3.41 
Alkaline salts and magnesia 4.86 

100.00 


As stated in my previous letter, this residue is harmless, 
and may be tipped or beneficially spread on land, or ground 
up with lime, ‘&c., into mortar, for which a ready sale 
could be found. 

The 65 gallons of ammoniacal liquor were obtained from 
one ton of ‘‘dry powder,” and would yield 314 lb. of am- 
monia, requiring 91 1b. of sulphuric acid to convert it into 
sulphate of ammonia. 

The “dry powder” obtained by my mode of treatment 
contains nitrogen equivalent to 2 per cent. of ammonia. 

By making sulphate of ammonia, and using the residue 
from the retorts to make mortar, about 80/. would be ob- 
tained for every 100 tons of ‘‘dry powder” carbonised. 
This is putting no value upon the gas, and not reckoning 
other bye-products, the value of which is undetermined. 

If the gas was enriched and used for illuminating pur- 
poses, considerable revenue would of course be derived 
therefrom ; and I see no reason why this should not be 
done, in cases where the gas rye | is in the hands of the 
corporation. If used as fuel and burnt under properly 
constructed boilers, 750 cubic feet of the gas obtained 
should evaporate one ton of water. 

With this information ‘‘A Novice” can draw his own 
conclusions as to whether the process of distillation may 
be made to pay any portion of the three half-crowns 
spent in producing the ‘“‘dry powder.” I have no copy 
of my letter of the 26th of December to refer to, but what 
I intended to convey was this, that where corporations 
and local boards did not feel inclined to go to the further 
expenditure required for the distillation process, they 
could be content to reduce the sludge to a manageable 
bulk and condition, which would insure their getting rid 
of it, either by sale or giving it away. But Iam far from 
recommending this course,; and strongly advocate the 
adoption of the further process of distillation, in combina- 
tion with which I have a mode of utilising the products 
other than gas, which would not only pay the entire cost 
of dealing with the sludge, but leave a balance to go in 1re- 
duction of rates. 

I am not aware of any other process by which the 
sewage sludge is rendered innocuous and its valuable 
matters saved, thus enabling them to be returned to the 
land and spread over a far greater area than could be 
benefitted if crude sludge was use. Apologising for the 
length of my letter, 

I am, Sir, yours faithfully, 
JouN Howarp Kipp. 

Westminster-buildings, Wrexham, 

January 5, 1885. 


CORLISS VALVES. 
To THE EpIToR OF ENGINEERING. 
Srr,—Permit me to explain to Mr. Inglis that my sole 
object in first addressing you on the subject of Corliss 
valves, was to convince him that his ridicule of such me- 
chanism displayed a lack of knowledge concerning the 





beneficial results derived from apparatus of this kind. An 
absolute silence on this point in his reply to me is indica- 
tive of a change in his opinions, and no doubt, after sober 
reflection, we may now claim him asa convert. I have 
therefore nothing to add to the comments of my previous 
letter in this direction. 

So far as regards the trade squabble between our two 
Bolton friends (it is really nothing else), I have acted 
strictly neutral, and the validity or otherwise of Mr. Mus- 
grave’s patent, is to me dry and uninteresting. 

In reference to the Kirkcaldy firm I am well aware they 
did a trifling amount of business in building engines in 
accordance with the improvements by Spencer and Inglis, 
but the ‘‘interests” of your correspondent were of brief 
duration, because Messrs. Douglas and Grant very soon 
had a substantial and reliable arrangement of their own, 
and subsequently discarded what Mr. Musgrave accepted, 
If Mr. Inglis will refresh his memory it may bring to 
mind the plaintive protest put forth in your columns 
jifteen years ago, relative to the secession of the Scotch 
house in question, and one would imagine that period 
anterior to the birth of the gear at Dundee. 

Yours truly, 
W. WALKER. 

Smethwick, near Birmingham, January 12, 1885. 





SECONDARY BATTERIES. 
To THE EDITOR OF ENGINEERING. 

Srr,—I feel obliged to ‘‘ Electrolyte” for having dropped 
his pseudonym and given his name. We may now the 
better understand one another. I join issue with him at 
once by stating that M. Planté’s patent of 1873, which I 
had never heard of or seen, in no way governs my claim 
for “‘roughening” plates. Having now obtained and 

rused the patent in question, I am at a loss to conceive 

y what possible stretch of the imagination it can be 
supposed to do so. I certainly have not committed the 
absurdity of claiming “‘ disintegration” of the plates, if it 
can be so called, by the electric current. What I do 
claim, namely, the preparation of the plates mechanically, 
chemically, or metallurgically so as to bring them into a 
certain advantageous condition before they are subjected 
to the electric current, bears no analogy whatever to the 
action above referred to, which is unique in itself, and 
has been well known to every observant electrician since 
the earliest days of lead batteries. Mr. Maxwell-Lyte, 
who has, by the way, himself taken out several secondary 
battery patents, should certainly be amongst those who 
can discriminate the difference, but for the information 
of those who cannot, will you allow me to give an ex- 
planatory extract from my patent of September 10, 1881, 
bearing upon what I do claim ? 

This patent was the first taken out by meas the result 
of original amateur work, commenced long before the 
subject had attracted the great attention which has been 
subsequently bestowed upon it and before any other spe- 
cifications upon secondary batteries had been published 
oe if it can be so considered the one of M. Planté of 
1873. 


Extract, p. 8, lines 10-19.—‘‘ The plates may be formed 
of perforated lead or of lead cast with holes either plain or 
with flutes, corrugations, indentations, shelves, or projec- 
tions, in or on to which the material already preparedor to 
be rendered active can be packed or placed. The plates of 
lead may also be roughened on one or both sides by suitable 
tools, whether by pressure or striking, or by any chemical 
or metallurgical process, giving an equivalent result in such 
a manner that to a suitable depth on each side of the plate a 
spongy layer or projecting points or surfaces are produced 
which are either suitable for retaining the material here 
after to be made active or for obtaining a more rapid for- 
mation of the plates if used without such packing.” 

I venture to say that in so early a stage of secondary 
battery work it would have been difficult to convey in 
more distinct and precise terms the description I desired 
to give. The words and their meanings are clear and 
specific. I claim nothing in respect of any electrical 
effect upon the surfaces, per se, upon which the whole of 
Mr. Maxwell-Lyte’s argument has been built up, but 
which has nothing to do, as he says, with the gist of the 
discussion ; and i state plainly that until publication or 

rior work is proved which covers‘my description, neither 

essrs. Elwell, Parker, and Co., nor any other persons, 
are entitled to manufacture and sell batteries made in 
accordance therewith. 

In my letter of the 19th of December I stated that the 
Electrical Power Storage Company’s patents (Faure, 
Swan, Sellon, and others) cover the fundamental prin- 
ae of practical and economical secondary batteries, by 
which I mean such batteries as will adequately meet the 

uirements of so-called ‘‘storage” upon the extended 
scale necessary to the rapidly —— utilisation of 
electrical energy. The more exhaustive the search into 
the merits or capabilities of the numerous other existing 
patents the more fully will this assertion be confirmed. 

In Messrs. Eiwell and Parker I recognise gentlemen 
who have with foresight and energy taken up in a busi- 
ness-like way “a branch of work which I have always 
maintained to be the key to successful domestic electric 
lighting, and to a vastly extended utilisation ee as of 
electrical energy. I am sure that it must be their wish to 
join to their business-like aptitude a fair and equitable 
consideration for the rights of others, and thus render it 
possible that the extension of their useful work may be 
facilitated, and that it may be carried out under justifiable 
conditions. 

To recur for a moment to Mr. Maxwell-Lyte’s reference 
‘© as to the gist of the discussion,” some of your readers 
may have forgotten what this is, the correspondence 
having extended over so long a period. It is not whether 
M. Planté ever ‘‘ disintegrated” ‘plates by the electric 





current. It is whether Messrs, Elwell and Parker have 
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the right to manufacture plates of certain forms specified 
by me, by reason of claiming the use of a well-known 
means for bringing about the condition or form so specified. 
I would again repeat that the action of dilute nitric acid 
upon lead, namely, that of “eating into” it by oxida- 
tion and dissolution, and thus producing a roughened or 
spongy surface, was well known to every one with any pre- 
tensions to chemical and metallurgical knowledge, just as 
much as was the action of the same or other well-known 
acids upon any of the ordinary metals. Is it to be supposed 
that any one could in the same way patent for instance 
the use of strong acetic acid for the same purpose ? 

In concluding (I hope at least so far as am concerned) 
this prolonged correspondence, I would remark that I 
have never wished or sought to put myself forward, nor 
do I care one iota whether or not I obtain with the general 
public any modicum of credit for having worked steadily 
and consistently in the cause of electrical development 
with the primary object of the advancement of a most 
useful and beneficial science, and at considerable personal 
labour and pecuniary outlay. Certain it is that in no 

uarter do I wish for any credit which is not my due ; but 

am a desirous that the start—for it is as yet only 
the start—of the extended employment of one’ of the most 
important appliances for electrical work should be a fair 
one and the rightful position be understood. Great diffi- 
culties in this comparatively new line of work have 
naturally occurred, one by one they have been or are 
being, by perseverance and energy surmounted, and 
although there may be much yet to be done, great im- 
provements have already resulted from the experience of 
the past. 

There is still an uphill battle to fight against prejudice, 
and I say it with shame, against the antagonism and 
jealousy of some of those who are interested commercially 
in electric lighting, and who, instead of giving the en- 
couragement and assistance which might have been 
looked for, have been apparently only too glad to chronicle 
and to give undue importance to failures or difficulties 
which have been incidental, not to any inherent defect in 
the principle, but to inexperience, indifferent workman- 
ship, mismanagement, or bad treatment, but neither pre- 
judice nor antagonism, nor jealousy, can prevent the 
ultimate success of so important an ne! unct to the utilisa- 
tion of electrical energy, and one which under very ripe d 
conditions is as indispensable as it is economical and ad- 
vantageous, 

I am, Sir, your obedient servant, 
JOHN S, SELLON, 
The Hall, Sydenham, January 12, 1885. 


To THE EDITOR OF ENGINEERING. 

Srr,—Mr. Sellon in your last issue makes use of the 
following somewhat remarkable expression: “It is not 
only contrary to fact, but to common sense, to suppose that 
their (Elwell-Parker) form, in which no packing of active 
material is used, can be either charged or discharged as 
rapidly as my plates.” I should like to point out to Mr. 
Sellon that he is entirely in error upon this point, and if 
he had experimented personally with both forms, he would 
have found out long ago that his form of plate will not 
discharge at the same rate as the ‘‘ Planté” type, in spite 
of that ‘“‘unknown quantity” common sense. That his 
form of cell will receive a greater rate of charge I admit, 
and it is because it has a greater thickness of working 
material ; but the rate of discharge does not depend upon 
the same conditions, and hence the difference between 
the two forms of cells and the purposes for which they are 
suitable. 

I was not aware, as Mr. Sellon surmises, that the 
Electrical Power Storage Company had a special con- 
struction of cell in hand for use as a regulator, but should 
doubt its being cheaper than thin cast lead plates ; pos- 
sibly it might be less bulky; but of this I can say nothing, 
not having had the advantage of seeing it. At any rate 
it would be interesting to know whether the company 
employs in this new form their system of packing in 
active material or plain lead only ; if the former method 
be still used, the cost I should think cannot be less, but 
if the latter be adopted, how will it reconcile Mr. Sellon’s 
remarks about the higher discharge of his plates, as I 
take it that a battery to act as an efficient regulator re- 
quires, practically speaking, no storage capacity, but very 
nigh discharging qualities, 

hesuggestion of both manufacturers to have their 


































































































cells tested by an independent authority is a good one, 
and the results thus obtained would be very interesting 
indeed to electricians, but I am afraid will not take place, 
as the experiments, to be of any use, should be extended 
over some months at least. 
Yours faithfully, 
Cleveland-street, W. . GEERE HOWARD. 
To THE EDITOR OF ENGINEERING. 

Srr,—We must really apologise for once more intruding 
upon your space, but we cannot let the statements made 
by Mr. Sellon and Mr. Reckenzaun last week pass un- 
noticed. 

To cut short the question as to the capabilities of the 
old form of our stationary cell, we will undertake to show 
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that those very same plates from which Mr. Reckenzaun 
obtained the poor results given, if treated according to 
our directions, will show a useful capacity of at least 80 
ampere hours, and require only 88 ampere hours’ charge. 
These cells were among the earliest we made (in 1882 or 
early part of 1883), and, in spite of the information 
obtained by Mr. Sellon, we believe they had remained 
dry many weeks, and become thickly coated with car- 
bonate of lead, which would temporarily disable them. 
We discontinued the construction of these cells about a 
year ago, because we found that it was necessary to make 
secondary batteries that could be used, without either 
care or experience, by any ordinary householder, and, b 
modifying that type, we arrived at the form of the small 
circular cells which Mr, Reckenzaun sawat the Healtheries 
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and took for the older type. These round cells are de- 
signed without regard to weight or bulk, but with ae 
to simplicity, certainty of action, and great durability 
Also they are the cheapest form that can be devised. 
But the battery, which lighted about 50 lamps (20 candle- 
power) in four of Mr. Taylor Smith’s rooms at the Health- 
eries—the gas engines, regulated by the small round cells, 
lighting the other four rooms on a separate circuit—con- 
sisted of 25 rectangular cells, each containing 12 plates 
17 in. x 11lin., weighing in all 1101b. per cell, and was of 
the strong stationary kind. This battery easily main- 
tained, in regular practice, the 50 lamps for six or seven 
hours, and in case of need would keep all the 100 lamps 
going without injury. The rate of charge was 30 to 50 
amperes, and the efficiency shown was at least 75 per cent., 
and, of course, with a lower rate of charge it would be 
much higher. Similar batteries to this have lately been 
giving 400 to 500 ampére-hours’ useful discharge. 

But, whilst we are upon the subject of the Healtheries 
battery, permit us to reply, seriatim, to Mr. Sellon’s 
hastily-written remarks, 

1. Improved Construction. If Mr. Sellon will turn to 
the “‘ Recherches sur l’Electricit¢,” page 37, paragraph 39, 
‘** Couples secondaires & lame de plomb paralliles,” he will 
find that his cell is “‘ a close imitation” of a form devised 
by Planté in 1868. If the Sellon cell be copied by Elwell 
and Parker, then the Sellon must have its plates sus- 
pended so that they do not touch the bottom of the cell 
and risk short-circuiting. Also, the Sellon plates would 
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in that case be full of perforations to assist the circula- 
tion of the acid and indentations to prevent the folds of 
the plate closing upon each other and preventing the 
circulation of the acid between them. Has the Sellon 
cell all these points ? 

We may add that, so far from our having imitated 
Mr. Sellon’s arrangement, we have the best reason to 
suppose he has imitated ours, as he appears to have at 
length discovered that brass and copper are not suitable 
for use in the connections of secondary batteries and 
has adopted lead bars similar to what we have used 
since 1882. 

2. Rate of Charge and Discharge. We may slightly 
modify Mr. Sellon’s own words and says ‘‘It is not only 
contrary to fact, but to common sense, to suppose that 
his form which consists of thick plates packed with active 
material, can be either charged or discharged as rapid] 
as our thin plates, presenting, as they do, a forties | 
ingly greater extent of surface as compared with weight. 
The difference in our favour, &c.” 

3. As to Efficiency. We are prepared to support the 
statements already made by us and Monsieur Planté, re- 
garding his and the Elwell-Parker cells. As we before 
said, we have never tested or had any experience of the 
Electric Power Storage Company’s cells (when we do, we 
will let them know, so that the cells may be properly 
treated), so we cannot make any remark upon their 
efficiency. 

4. Capacity per Pound of Lead As Mr. Sellon remarks, 
5 ampere hours per pound is a very modest figure. We 
have reached this figure even with our heavy stationary 
cells. We never made any laboratory playthings, never 
having had any time for play since the demand for a 
secondary battery sprang up. 

5. Relative Durability. It is well known that Planté cells 
have been in constant use for about a quarter of a century, 
and the recent patents of Planté and Elwell-Parker pro- 
duce a similar plate in one-tenth the time. We are pre- 
— to point out plates made by us in 1882 which have 

en in constant use since that time, and are in every 
way as good as ever, and we challenge any one to show 
us a plate, even of the old cylindrical type made by us, 
mentioned by Mr. Reckenzaun, many thousand of which 
arein general use, much less one of the later flat plates, 
which is not still in serviceable condition. 

6. We have already replied to this above, and we may 
add that no permanent injury is suffered by the pilates 
when they remain dry and exposed to the air after for- 
mation ; we only said the plates were rendered tempo- 
rarily incapable of taking and retaining the charge. 

The concluding paragraph of Mr. Sellon’s letter is 
beneath our notice, excepting that we are interested to 
hear that a better and cheaper form of regulator is likely 
to be produced. Our experience has led us to the conclu- 
sion that nothing but a well-formed battery, of extremely 
low resistance capable of retaining its charge for any 
length of time, will act perfectly in regulating the current 
— giving to the lamps double their average length of 
ife. 


In conclusion, we shall be glad to afford every facility 
in our power for the obtaining of thoroughly reliable data 
respecting the capacity, efficiency, and durability of the 
Planté-Elwell-Parker cells, as compared with the Faure- 
Swan-Sellon-Volckmar, and for what purposes each kind 
is best adapted. Yours faithfully, 

For ELWELL-PaRrkKER, Limited, 
P. Beprorp ELWELL. 


TRAIN LIGHTING BY ELECTRICITY. 
To THE EpiTorR OF ENGINEERING. 

Srr,—I did not think it would be necessary for me to 
repeat that I am not pecuniarily interested in any railway 
carriage lighting scheme. Messrs. Crompton, Willans, 
and Tower are all of them old acquaintances of mine ; but 
their friendship I put aside—its very existence I try to 
ignore—when discussing matters of fact; so I hope that 
if my statements are to be answered by vulgar abuse the 
charge of favouritism in any shape will not be made again. 

It would take up too much of your space to reply fully 
to all your correspondents, and I shall therefore say no 
more than I can help. 

Mr. Langdon may fairly be said to represent those 
railway authorities who in their anxiety to keep us always 
well lighted never give us any light worth mentioning. 
We have to take long journeys in the dark (unless we pro- 
vide ourselves with candles), and yet the people who show 
such a grandmotherly interest in us hesitate to avail them- 
selves of an excellent and very cheap light lest we grumble 
at its being extinguished occasionally, and for a few 
moments only, at stations where even now we manage to 
do without it, as any one may see for himself if he will 
watch a person who has just taken his seat, for in nine 
cases out of ten such a person will read his newspaper by 
the light which the platform lamps give and not * the 
rushlight arrangement in the roof of his carriage. As 
soon as the train leaves the station two-penny candles 
come into play. 

In all my experience as a railway passenger, and I 
travel about this country a great deal, I have never come 
across an unbiassed individual who objected to put up 
with some slight inconvenience, at well-known stopping 
a. if he could thereby secure for his journey what we 

ave been inthe habit of calling a light; and I am de- 
cidedly of opinion that the public would gladly ‘‘ submit” 
to such an improvement as the lighting of a train by 
means of a small engine placed on a locomotive would un- 
doubtedly be. 

Messrs. Heenan and Froude’s plausible remarks would 
prove dangerous in the hands of less scrupulous men than 
themselves ; men whose object it might be to throw sand in 
the eyes of railway people whoare generally unable tosettle 
nice engineering points, and few of whom can see clearly 
that it is physically impossible for an engine to require 








less fuel than is used to evaporate the water supplied to it 
as steam. To pretend to base calculations of cost on an 
increased consumption, which must be very difficult to 
arrive at, instead of on the amount of steam an engine 
actually uses, may be Commerce, but it is not Science. 

There are many cases in which “it may be worth while 
to sacrifice some economy of fuel in order to economise 
space ;” not on a locomotive, however, for although the 
‘available places for placing an engine and dynamo are 
not unlimited,” the places are large enough to hold some- 
thing bigger than a Tower engine and a Crompton dy- 
namo. This is the case of all others in which it is worth 
while to sacrifice some useless space in order to economise 
valuable steam, because the cost of producing it will be 
the chief item in a railway company’s bill for electric 
lighting ; and itis only by using the most economical 
type of engine that the electric light can be supplied for 
less money than is now paid for compressed gas lighting. 

Much has been said about the bulkiness of the plant 
used in the District experiments, and I should like your 
readers to know that nearly eighteen months ago I could 
have placed a Siemens 60-light dynamo, and the Willans 
engine afterwards used to drive the 120-light machine, 
in a wrought-iron casing 4 ft. long, 15in. wide, and 3 ft. 
high. This casing could also be arranged to hold 100 yards 
of cable, 100 yards of branch wires, 50 spare lamps, 
6 gallons of oil, a good store of cotton waste, a box con- 
taining hammers, files, chisels, spanners, spare commu- 
tator brushes, and’a complete set of electric _ tools ; 
but the railway officials and others maintained that it was 
better to ascertain the probable cost of the light than to 
design compact pieces of mechanism, and I am not 
ashamed to own now that they were right. 

The price of the engine was 45/., the 60-light dynamo 
75l., and the expense of fitting up a long train would 
not exceed 50/. more. Will Mr. Crompton say how this 
compares with what he has recently done himself ? 

If the whole question of lighting trains by electricity 
could be settled eating a pudding, I feel sure that the 
disinterested Mr. Woodley would soon put an end to our 
troubles. Faithfully yours, 
Twyford, Berks, January 13, 1885. W. H. Massey. 


To THE EpiTor oF ENGINEERING. 

Srr,—I see my letter in your issue of January 2 has 
been rather severely criticised, especially the paragraph : 
‘* Few engineers will be found ready to take as a basis, 
for the comparative cost of two systems, the increased 
coal consumption in a large locomotive boiler, when a 
5 horse-power engine is at work driving the lights.” 

I am afraid I did not make this as clear as I might 
have done, although I doubt whether any unprejudiced 
person could have misunderstood me. What I meant 
was that the quantity of steam used by the lighting engine 
is small as compared with that taken by the locomotive 
itself, and that the chances of error in coal trials are 
great. In arriving at the cost, it is far safer therefore to 
measure the weight of steam used per hour in the lighting 
engine alone when fed from an independent boiler, and 
then, the evaporative efficiency of locomotive boilers with 
various kinds of fuel being fairly well known, the cost of 
the power can be determined with some approach to 
accuracy. 

Messrs. Heenan and Froude’s argument is a very poor 
one indeed, for even assuming that in the case of the axle- 
driven dynamo, there is no reliable way of arriving at the 
power absorbed, and that there is no choice but to make 
a rough estimate of the extra coal burned—that surely is 
no reason for adopting the same course in the case of a 
dynamo driven by an independent engine, the steam con- 
sumption of which can readily be ascertained. The way 
to convince the public is to put hard facts before them, 
and that system will have the best chance in which there 
are fewest unknown quantities. 

I was surprised to see how many things my letter 
“naturally infers.” Knowing Mr. Crompton well I cer- 
tainly never doubted his ability to find out the steam con- 
sumption of a motor at his works, and having found it 
out there I am sure that he would be the last man to 
prefer the comparatively rough estimate which the most 
careful locomotive driver could possibly make. 

I had no wish to detract from the credit due to Messrs. 
Heenan and Froude or the Tower engine. The skill dis- 
played in its design and its beautifully smooth running 
must command the admiration of that firm’s keenest 
rivals ; and I hope most sincerely that their energy and 
perseverance in this train lighting undertaking will meet 
with the reward they merit. 

I took exception to Mr. Crompton’s letter of De- 
cember 26, so far as it could be understood to mean that 
Mr. Massey had used the best machinery procurable at 
the time of his experiment, or that space even for the 
engine then used could not be found on a locomotive. 

When I saw Messrs. Heenan and Froude’s letter I was 
aghast, for they say, ‘‘ Mr. Willans says that he could 
keep his engine within the same floor space and within a 
limit of 12 in. in height.” I said nothing of the kind, my 
words being, ‘The floor space occupied by my engine 
was not more, I think, than that occupied by the Tower 
engine, and its height, although more than 12 in., 
would not be too great for the tunnels.” 

I agree with Messrs. Heenan and Froude that economy 
of fuel is not the only consideration, and I think I may 
ask them to admit that a few inches more or less in height 
cannot seriously affect the question either. 

They go on to say, ‘‘ We think this statement” (al- 
luding to the purely imaginary one which they put into 
my mouth) “would have come with more force if he 
could say he had positively designed a complete appa- 
ratus within our dimensions.” There appears to be some 
uncertainty about ‘‘ our dimensions,” which led me to use 
the words ‘‘ I think.” 





Mr. Crompton in your paper of December 26th gives 





them as 3ft. by 20 in. by 12 in. Mr. Woodley, on 
January 2nd, says 3 ft. by 13 in. by 5cewt. Turning to 
the Electrician of the following day, I find 3 ft. 6 in. by 
20 in. by 12 in., and in the same paper a week later they 
have still further grown to 4 ft. 3 in. by 2 ft. by 15 in. 

I may say frankly that the only train lighting under- 
taking with which Ijhave so far had any connection, wasthe 
experiment on the District Railway, and as my part was 
that of the contractor for the machinery under the Swan 
Company, it was not open to me to use for my own advan- 
tage the experience which I then gained until they let the 
matter fall through. 

I have been asked several times lately to design a com- 
plete apparatus for this work, and the necessity for 
economy has been impressed on me. 

As my own contribution to more exact figures, I may 
mention that the base of the compound engine used in the 
above experiments measured 15 in. by 14 in., and that the 
consumption of steam was at the rate of 29 lb. per horse- 

wer per hour. A simple engine would of course have 

en smaller. 

I am now making a special engine for this class of work 
in which the dimensions given above are considerably re- 
duced, but that is all I have done in the matter. 

Yours very truly, 
P, W. WILLaNs, 


To THE EpiTor OF ENGINEERING. 

Str,—Apropos of being in the dark in a railway car- 
riage, I came up by the South Wales express on the 29th 
of September last. It was timed to get to Paddington at 
5.45, which at that period of the year was before nightfall, 
and therefore lighted lamps were not provided. The train 
was, however, three-quarters of an hour late, so that we 
stood in decided need of lights from the time we passed 
Reading, and the latter part of the journey we were in 
absolute darkness. From this, two inferences may be 
drawn: 1. It ts possible to put up with the absence of 
light, and probably travellers, as in my case, often have 
to do so. 2. If the electric lighting system had been in use 
the lights would simply have been set going as soon as 
occasion required. A Lapy TRAVELLER. 


To THE EpitTor oF ENGINEERING, 

Str,—Mr. Langdon, in his letter of your issue of January 
9, takes very decidedlygthe view taken up by men that 
there must not be an interval during which the lights are 
extinguished. 

It ‘is easier to do what others require (if they require 
what is practicable) than to persuade them into not re- 
quiring it; therefore we are arranging one train with ac- 
cumulators. But with 7 to the necessity of avoiding 
interruptions absolutely, I should like to mention three 
experiences of my own : 

(1) I saw an express train about to leave a terminus 
and passengers entering and taking their seats ten minutes 
before the yon were put in, and no doubt this was a 
matter of daily occurrence. (2) I remember frequent] 
lamps being changed at a principal station, and no remar 
made at the inconvenience suffered from a temporary 
cessation of the light. (3) When making a night jour- 
ney I have drawn the blinds over the lamp of the com- 
partment, in order to make it dark to promote sleep, and 
passengers entering and leaving the compartment at the 
stations have left the darkening blind untouched. 

If it were decided in the course of time to adopt electric 
lighting in trains and do without accumulators, it would 
be very easy to alter somewhat the disposition and height 
of the station lights so that they might shine well into the 
carriages. The real occasion when the cessation of the 
light omes serious is in a ‘“‘slip” carriage, and in 
the case of a carriage detached to be shunted to another 
platform and perhaps left standing on an outlying siding 
for some considerable interval. The accumulator may 
be the best solution of these cases, but if these intervals 
of total darkness form a small proportion of the time 
during which passengers are in the carriage, it is worth 
remembering, there are the old receptacles for the oil 
lamps and the lamps could be inserted for the few isolated 
cases when they are required. In aslipcarriage of course 
the lamps would be lighted and put in place at the last 
station at which the train stops before the point of detach- 
ment. R. H. Frovpe. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
To THE EpiTor oF ENGINEERING. 

S1r,—Bringing forward the private squabbles of the 
Council of an Institution in the public papers is much to 
be deprecated, still we cannot help asking you to insert 
this letter in your powerful journal, as it expresses the 
views of many friends who live in our district and offers a 
solution to the difficulty. 

Mr. J. Robinson has given notice of certain alterations 
to the bye-laws, why or wherefore we do not know, as they 
are in direct antagonism to the opinions and resolutions 
passed at the general meeting last year. 

There is, however, one reason which we believe to be 
the correct one, namely, that as certain members of Coun- 
cil sent in their resignations after our present worthy 
secretary was elected, the only way for them to withdraw 
from their position is to get the members to agree to the 
alterations in the bye-laws as a compromise, 

Now the best thing for the Institution is to get rid of 
this small section of the Council, and to do so their names 
should be crossed out of the ballot list as they come up for 
re-election, taking care, however, not to prejudice the 
election of those who supported the members in prevent- 
ing injustice being done to a worthy and trusted servant. 
These alterations to the bye-laws ought not to be sup- 
ported, and at the general meeting we should ask for the 
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names of those members of Council who resigned and do 
our utmost to make them carry out their threats. 

The Council will then be free from opposition and will 
work in harmony with the members, which it must do or 
the Institution will degenerate and cease to hold its 
present high position. 

Ercut MipLtanp MEmBErs, 





To THE EDITOR OF ENGINEERING. 

Sir,—Asa member of this Institution I see that notices 
have been given by Mr. John Robinson to try, at the next 
annual meeting on January 29, to take away from the 
members the right to a voice in the appointment of our 
secretary, and to give it absolutely (and without any con- 
trol by the members) to the Council. 

Last year, when the present secretary was appointed, 
some may remember that there appeared to be a marked 
division of opinion in the Council, and while many mem- 
bers of the Council supported the wish of the members to 
appoint our present secretary, some i spe this, and for 
a time opposed the change of the rules which made it 
clear that the secretary was to devote the whole of 
his time to the Institution ; and some of those members 
of Council who did this appeared to doso with a very 
strong animus, and there was a rather curious exhibition 
of very hot temper on the subject by some of the members 
of Council when they began to see that the members were 
not going to vote on their side. Very shortly after this 
curious exhibition of temper there appeared in the columns 
of The Engineer an announcement to the following 
eitect : ‘‘ A comment without words on the action of the 
members of the Institution of Mechanical Engineers, at 
the recent meeting for the election of secretary, is given 
in the fact that about ten of the most influential of the 
members of the Council have sent in their resignations. 
These members of Council having for some time carried 
on the administration of the Society’s affairs, may be 
supposed to know the nature of those affairs, and to have 
reasons for their action. It is much to be regretted that 
the stability of the Institution has been so much en- 
dangered by recent internecine disputes.” 

‘this amused some of us somewhat at the time, and ap- 

eared toconfirm our idea that the temper exhibited had 

een very hot, and it looked as if it must have extended to 
considerably more of the members of the Council than those 
who had ‘‘ shown temper” at the meeting; but as since 
this paragraph appeared ‘‘ up to now” no member of the 
Council has resigned we supposed that the hot ones had 
recovered their normal temper-ature, and that your 
worthy contemporary had been ‘‘ hoaxed” by some one 
pretending to be able to ‘‘get at” ‘‘the secrets of the 
Council chamber.” But now Mr. John Robinson’s notices 
of motion certainly look as if some of the members of the 
Council had been “‘ nursing their wrath” for a whole year, 
and in lady-like parlance intend ‘‘ to give the members a 
bit of their mind” on January 29, and to ask the members 
to make a wholesome and satisfactory banquet by eating 
humble pie. Well, Sir, I for one, do not see the necessity for 
this, oe I hardly think that (joking apart) the members 
generally will thank Mr. John Robinson and his friends for 
their endeavours to reverse the decision of last year, and so 
again ‘‘raising the spirit” of division amongst us which 
was so thoroughly ‘‘ laid” by our pleasant and successful 
meeting at Cardiff. 

In conclusion, I can only hope (for the peace and quiet 
of our Institution) that our hot friends on the Council will 
try to “ put the brake on,” or “‘ refrigerate” somewhat, and 
so not favour us with an exhibition of ‘‘ regenerative fur- 
naces” again this year. Yours faithfully, 

London, January 14, 1885. M.I.M.E. 





To THE EpiTor OF ENGINEERING. 

Srr,—The receipt by the membeis of this Institution, 
of the notice of meeting for the 29th inst., recalls forcibly 
the features that specially characterised the corre- 
sponding meeting last year, while the notices of motion 
proposed to be brought forward by Mr. Robinson, indi- 
cate only too clearly that the spirit of dissension amongst 
the members of Council, which at that time prevailed, is 
still existing. The tragic ending to the endeavour of the 
Council to force the Institution’s acceptance of a secretary 
endowed with undue privileges, and the signal, almost 
ignominious, failure that attended this effort, should, one 
would think, have been a salutary lesson to the members 
of Council, and have taught them to carry out the duties 
they have undertaken, with prudence and good judgment, 
in harmony with, instead of in ee ag to, the body of 
members. But the motions which Mr. Robinson is going 
to propose (not surely at his own instigation, for all who 
know Mr. Robinson will acquit him of a desire to re- 
kindle a fire which we believed to be extinct) show 
that at the coming meeting the members must again 
reluctantly assert their will. The first motion is aimed 
ddieanhels at the members, the second at Mr. Paget, 
and therefore at the members as well. The proceedings 
of the Council (or rather a section of them) last year in 
regard to the late Mr. Brown, which were summarily 
and almost unanimously arrested by the members at their 
general meeting, showed at the same time the intention 
of the general body to retain the power of accepting or 
refusing the selection of the Council in the appoint- 
ment of their secretary, and that this is a very wise pre- 
caution experience has clearly shown. It will be remem- 
bered that the vials of the Council’s wrath were broken 
on Mr. Paget’s head, for having spoken when he felt 
how much mischief would be worked by keeping silence. 
So far from approving of the animus shown by the 
Council against Mr. Paget, the warmest appreciation of 
his course of action was evinced by the members, who, like 
the admiral in the ballad, ‘“‘ very much applauded what 
he had done,” and it does not appear at all probable that 
at the approaching meeting, the members will consent to 
pass a motion stultifying their previous decision, an 
emphasising a direct insult to the one member of Council, 





who has so fearlessly fought against more than one abuse of 
privilege. We heard a great deal of tall talk amongst the 
baffled members of Council, about resignation. Their pre- 
sent action appears to show that they will neither resign 
nor be resigned. It is to be hoped that members will take 
sufficient interest in this vital question to attend in as large 
numbers as possible the next meeting, in order once and 
for all to convince the Council that there must be an end 
to these vexatious efforts at despotism. Every one, of 
course, would naturally regret to see gaps at the Council 
table caused by resignation ; but that is, after all, a matter 
of very insignificant importance, compared with the well- 
being of the Institution. 
Yours truly, 
A VoTER. 





To THE Eprtor or ENGINEERING. 

S1r,—There is an old proverb setting forth the advis- 
ability of “‘letting sleeping dogs lie” which might be re- 
membered with ee by some of those connected 
with the management of the Institution of Mechanical 
Engineers, It is little over a year since the members of 
this Institution were astonished by certain proposals of 
the Council—proposals which elicited warm expressions 
of opinion in your columns and elsewhere, and which 
were ultimately negatived by an overwhelming majority. 
I think that I am accurately expressing the views of the 
vast bulk of the members when I say that I believe the 
general feeling amongst the latter is that the sooner 
the past errors of judgment of the Council are forgotten 
the loa, there being no wish to harp upon them or to 
boast of the victory of common sense which was un- 
doubtedly obtained at the general meeting of 1884. 
But although the main body of the members are thus 
willing to let byegones be byegones, they are not, 
I think, likely to regard with calmness the attempt 
to in future cripple their powers, which is to be 
made at the annual general meeting which will be held in 
London next Thursday week, the 29th inst. The first 
and second motions (and particularly the first) to be then 
proposed by Mr. John Robinson are, I consider, most 
glaring attempts to deprive the ordinary members of the 
Institution of the rights which undoubtedly belong to 
them, and they are, moreover, calculated to set up an irri- 
tation which had far better be avoided. Whether Mr. 
Robinson is bringing forward these motions as expressions 
of his own private views or as the representative of a 
small section of discontented individuals on the Council I 
do not know, nor doI care, but what I trust is that every 
member will give full consideration to the effect of these 
resolutions if passed, and do his best to be present to 
negative them in a manner which cannot be misunder- 
stood. I am, yours truly, 

An OLp MeEmpErR. 

Westminster, January 9, 1885. 





THE PATENT ACT. 
To THE Epitor oF ENGINEERING. 

Srr,—You are doing a valuable public service in point- 
ing out the administrative defects of the Patent Act. 

Mtr. Chamberlain, who is a thorough man of business, 
foresaw the dangers which his measure would encounter ; 
for he said, in his speech when the Bill was read a second 
time, that the examiners ‘‘ might stifle the inventive 
genius of the country in accordance with the crotchets of 
a few permanent officials.” It would appear that some- 
thing like this is now happening, and it is for the 
President of the Board of Trade to set it right. 

In considering the requisitions made by the Patent 
Office upon inventors, it should be recollected that the 
Comptroller is the person who is actually responsible, the 
examiners only ‘‘reporting” to him. Surely he could, if 
he felt so disposed, give orders that the ‘‘ reports” should 
be strictly confined to the Act, and he can hardly feel 
bound to endorse all ‘‘ the crotchets of a few permanent 
officials.” 

January 14, 1885, Vv. 








Tue Civin Encingeers.—At the first meeting of the 
new Council, Mr. H. L. Antrobus was reappointed trea- 
surer, and Mr. James Forrest the secretary. At the 
same time Dr. W. Pole, F.R.S., was appointed honorary 
secretary, in the room of the late Mr. Charles Manby. 

AMERICAN STEEL BARGES.—Messrs. Carroll and Co., of 
Pittsburgh, have launched two steel barges which are to 
go to South America. The barges are fora New York 
firm engaged in the South American copper trade. Each 
barge is 38 ft. long, with a 10-ft. beam, and a 4-ft. hold. 
They are built to carry out 30 tons witha draught of 23 ft. 
of water, and will be used to transfer copper ore to 
steamers. The same firm are just completing a hand- 
some steel tug for Messrs. W. H. Brown and Co. 

ORDNANCE IN THE UNITED STATES.—General Benet, chief 
of the United States Ordnance Department, has submitted 
his annual report. The expenditure of the department 
during the year, including the changes attending sales of 
condemned stores, amounted to 2,015,255 dols. During 
the year, 35,123 rifles, carbines, and shot-guns have been 
manufactured at the national armoury. Much has also 
been done in manufacturing a magazine gun. General 
Benet says the condition of the coast defences of the 
United States is a matter of grave concern ; and he hopes, 
before the end of the ensuing session, the Congress will 
show its appreciation of this by a liberal and permanent 
annual appropriation. The department has been greatly 
embarrassed in the work of constructing several experi- 
mental guns for the armament of fortifications by the 
backwardness of foreign manufacturers in meeting their 
engagements for furnishing steel forgings, and by the in- 


d | ferior quality of some of the materials received and sub- 
mitted to test. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday at the iron 
market there was a large attendance, but the feeling of 
depression was manifest, and prices were tending easier. 
No. 3 g.m.b. f.o.b. Tees for prompt delivery could be 
bought at 35s, 3d. per ton, but only small lots changed 
hands. The fact is that bond fide inquiries are few, and 
the prospects for the next month or two are not en- 
couraging. Shipments of pig iron from Middlesbrough 
to date are 25,300 tons, against 25,700 tons at the same 
time last month, the chief export being still for Scotland, 
where a large portion of what arrives is being stocked. 
Hematite pig-iron keeps steady at 44s. per ton for Nos. 1, 
2, and 3 f.o.b. west coast ports. The manufactured iron 
trade continues to suffer keenly both in volume and in 
price. There is great difficulty in obtaining orders, 
although the quotations are so low. Ship plates are 
offered at 4/. 15s. per ton, and angles at 4/. 10s. to 
41. 12s, 6d., less 24 per cent. at works. 


The Restriction in the Make of Pig Iron.—On the 1st of 
March next the arrangement for the restriction in the 
make of pig-iron in the Cleveland district which has been 
in operation for over nine months, terminates, and the 
ironmasters are now considering the desirability of con- 
tinuing that arrangement, or of making some other regu- 
lation as to the production. On Monday a meeting of the 
Cleveland ironmasters was held at Middlesbrough. The 
proceedings were private, but it was afterwards stated 
that the question of restriction was thoroughly discussed, 
and that some of the blast furnace owners were in favour 
of still further limiting the output. Ultimately the ques- 
tion was referred to a committee, who are to make full 
inquiries on the subject, and report at an early date. 


Shipbuilding and Engineering—A few orders for 
steamers have recently been placed with builders on the 
north-east coast, but there is nothing like the work onthe 
books which could be desired, and most of the yards are 
scarcely a quarter occupied. It is satisfactory to note 
that the wages question in the shipyards on the Tyne and 
Wear has been arranged by the men submitting to a re- 
duction. At some yards in other places a reduction of 5 
per cent. has been proposed by the employers, and it is 
confidently believed that the wages question throughout 
the north will be settled at all the shipbuilding establish- 
ments in the course of a few days. After so protracted a 
strike in the engineering trade at Sunderland, it is satis- 
factory to hear that] at last there is good ground for be- 
lieving that the struggle will be PM ts 9 by a mutual 
agreement of masters and men within the next week, 
negotiations having been going on for several days past. 
Bridge builders are fairly well off for work, but the marine 
shops are almost empty, and there is not much doing in 
the locomotive department. It is hoped that when the 
wages questions are definitely arranged, that as materials 
can now be bought at so low a figure, shipowners will 
avail themselves of the opportunity of building new 
vessels, at a comparatively small expenditure. 





THe Late Mr. THomas Jackson.—By the death of 
Mr. Thomas Jackson, of Eltham Park, Kent, on the 3rd 
inst., another of the old railway contractors of the type of 
Brassey, Tredwell, and Wythes, has been removed. 
Born in 1808, he commenced work at the early age of 
eight on the Birmingham Canal, with but very small ad- 
vantages in the way of education, and toiled as a day 
labourer amid the greatest discouragements, till in 1827 
he undertook a sub-contract on the canal then in formation 
near Market Drayton. Telford was pleased with Jackson’s 
portion of the work, and the praise then bestowed wasan 
incentive through life to the contractor to maintain his 
credit for good and trustworthy work. In 1837 his first 
railway contract was accepted fora part of the Birming- 
ham and Derby Railway near Wichnor ; portions of the 
Chester and Crewe Railway were undertaken in 1840, and 
the Tame Valley Canal shortly afterwards. His next 
great work was the renovation of the Caledonian Canal, 
which, though now so well known as the tourist route to 
Inverness, had in 1843 become practically unnavigable 
owing to dilapidations in the locks and want of depth. 
The Government hesitated as to renewal or abandonment. 
Messrs. Jackson and Bean undertook and successfully 
carried out the work of renewal at a sum considerably 
below that to which Mr. Walker, the Government engi- 
neer, had restricted the outlay. These operations were 
completed in 1847, and Mr. Jackson then returned to 
railway work—a large mileage of the lines in the Hull, 
Malton, and Beverley district being constructed by him. 
Works at Spurn Point, Shoreham, Luton, and Welwyn 
were undertaken ; and in 1854 the construction of the 
large Tyne Dock near Jarrow was in his hands. In 1847 
he commenced the construction under successive Ad- 
miralty engineers of the gigantic breakwater at Alderney. 
The difficulties were unexampled, and for nearly twenty- 
five years a contest was waged against the whole force of 
the Atlantic ; but the breakwater was at last completed. 
It extended a mile into the sea, and reached a depth 
three times that of the structures at Plymouth and Cher- 

ou The fortifications for the defence of the harbour 
at Alderney, and the breakwater at St. Catherine’s Bay, 
Jersey, were also successfully built by Mr. Jackson. His 
latest work was at Harrogate. Of sulphur, saline, and 
chalybeate springs Harrogate has an ample supply, but for 
pure water it is mainly indebted to the enterprise and 
engineering ability of Mr. Thomas Jackson. Of late years 
Mr. Jackson lived in comparative retirement, taking a 
close interest in meteorological and astronomical studies, 
as well as in scientific and geological questions. By his 
special desire he was buried at Audlem, the scene of his 





early labours on the Birmingham and Liverpool Canal.— 
Times. 
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WIMSHURST’S ELECTRIC MACHINE. 

WE have from time to time, in the pages of Enat- 
NEERING, described the very interesting electrostatic 
induction machines * of Mr. James Wimshurst, one of 
the consulting engineers to the Marine Department of 
the Board of Trade, and who, combining as he does a 
remarkable intuitive knowledge of electrical matters 
with great skill as a mechanician, has designed and 
constructed a number of new forms of induction ma- 
chines of a high order of excellence and originality, 
and which he has moreover freely given to the world. 
These several machines form so many advanced links 
of a most interesting chain of development in the 
history of electrostatic science, besides placing in the 
hands of the physicist and science student most valu- 
able additions to high-class apparatus at their com- 
mand, and which can be made and supplied with a 
reasonable profit at an exceedingly moderate cost. 

We illustrate on the present page a machine which 
has just been completed by Mr. Wimshurst in his own 
private workshop, and which is, undoubtedly, the most 
powerful and efficient electrostatic machine in existence. 
This apparatus has been constructed for and presented 
to the Science and Art Department at South Kensing- 
ton by Mr. Wimshurst, the cost of the raw material 
being defrayed by the Department. 

On reference to the illustration it will be seen that 
the form of this machine is nearly identical with the 
smaller type which we illustrated and described two 
years ago ;t+ its points of difference lying in its size and 
in the construction of the supporting parts, which the 
greater weights have necessitated. Thus, while the dia- 
meter of the circular plates of the smaller machine was 
14} in., that of those of the great machine is 84 in.; the 
former being cut out of ordinary window glass, while the 
latter are discs of plate glass 3 in. in thickness, and 
weighing 280 lb. each. Each of these discs is pierced 
at its centre with a hole 64 in. in diameter, and is firmly 
attached to a gun-metal boss 15 in. in length, carryin 
the disc at one end and a pulley at the other, an 
which is bored so as to run freely on an iron tube 3 in. 
in diameter, this tube being supported at each end by 
strong oak trusses, rising froma firm base, also of oak, 
and which is fitted with lockers at each end, for 
holding spare parts and accessory apparatus. The 
heads of the two trusses, or A frames, consist of 
massive castings of gun-metal, which are so shaped 
as to hold the hollow iron tube and the ebonite rod 
to which the collecting combs and discharging termi- 
nals are attached. The iron tube projects at each end 
beyond the trusses, and to the projecting ends are 
attached the brass ‘‘ neutralising” rods, which termi- 
nate in light wire brushes, shown in the illustration. 

To the discs, which are well varnished with an alco- 
holic solution of shellac, are attached, at equal angular 
distances apart, radial sectors of tinfoil, 16 on each 
disc. These sectors are 19 in. long, and have a mean 
width of 1.65 in., thus having an area of 31.35 square 
inches. There is thus on each plate a metallically 
coated area of 500 square inches, or a thousand square 
inches on the two discs together. 

As we have in the article in our thirty-fifth volume, 
to which we have before referred, described the prin- 
ciple and action of Mr. Wimshurst’s electrical machine, 
we need not repeat it here, but we may remind our 
readers that the apparatus may in principle be regarded 
as a sort of double-acting ‘‘Nicholson’s revolving 
doubler,”t the sectors on the one disc acting as in- 
ductors on the other, and vice versd, and that the 
extraordinarily high efficiency of the machine is 
probably due to the fact that both plates contribute 
charges of electricity to the collecting combs, and 
that the sectors on the one disc act as inductors and 
as carriers respectively to those on the other when 
they approach the best positions for those respective 
actions to take place. 

The collecting combs are attached to the discharging 
terminals, as shown in the engraving, by interchange- 
able brass rods, some being straight, while others are 
bent, so that their positions with respect to the hori- 
zontal diameters of the discs may be varied within a 
range of about 16 in., that is to say, between about 
8 in. above and 8 in. below the horizontal dia- 
meter. The discharging rods or terminals are con- 
structed of brass tubes 1} in. in diameter, and are 
fitted with terminal balls of different diameters, 
which are also interchangeable. The distance of these 
balls apart—and therefore the striking distance of the 
spark discharge—can be varied by the glass handles 
with which the discharging rods are fitted at their 
lower ends, and as these handles have their attach- 
ment in a hinge-joint, they can be used as levers 
wherewith to turn the terminal rods around a vertical 
axis, and thus to vary the distance between their upper 
ends. 

The two discs are rotated in opposite directions by 
the lower driving gear shown in the figure ; this con- 
sists of a horizontal spindle fitted with a winch handle 
at each end, and carrying a pair of oak pulleys which 


* See ENGINEERING, vol. xxxiv., p. 323, and vol, 
XXXV., p. 4. 

+ Ibid., vol. xxxv., page 4. 

+ Ibid., vol. xxiii., page 319, 





THE WIMSHURST 7-FT. DUPLEX ELECTRIC MACHINE. 


are connected respectively to the two pulleys attached 
to the discs by endless cords, one of which being 
crossed, causes one disc to be rotated in the oppo- 
site direction to the other; and as the height of the 


bearings of the lower spindle is adjustable, the | 


driving cords can always be maintained perfectly 
tight. 


The principal characteristics of this form of electro- | 
static machine, and to which its exceptionally high | 


value as a laboratory instrument is due, are (1) that it 
is readily self-exciting in almost every condition of 
the atmosphere ; (2) that the polarity of the apparatus 
never changes, as it is so liable to do in other forms of 
induction machines ; (3) that the charge is very large 
compared with the area of the glass employed in the 
discs, and (4) the small cost at which the machine 
may be constructed. 


Although the great machine which we illustrate in | 


this notice was working in a workshop in which there 
was a steam engine and boiler at work, and conse- 
quently with a considerable quantity of water in the 


atmosphere, and although it was closely surrounded | 


with lathes and shafting and other metallic conducting 
bodies, not only did it pick up its charge even before a 


complete revolution was made, but kept up a constant | 
stream of discharge sparks between its terminals of | 


over 14 in. in length. The results have already 


proved far more satisfactory than was anticipated | 
before it was tried, but when it is set to work at | 


South Kensington (where it will be installed by the 
time these words are before our readers), and where it 


will be under far better conditions for developing its | 


full powers, still higher results may be expected. We 
may, indeed, congratulate Professor Guthrie and the 
science schools generally on this new acquisition to the 
physical iaboratory, which must prove a most valuable 
instrument for experimental research. 


j 


a 


Mr. Wimshurst has in his laboratory what is pro- 
bably the largest collection of the most powerful electro- 
static induction machines in existence, having worked 
for several years in perfecting this class of apparatus. 
We have in the illustration introduced (partly to 
serve as a comparison of size and partly to illustrate a 
very interesting and typical form of the apparatus) 
a sketch of what is perhaps the simplest and the 
cheapest electric influence machine ever constructed. 
This little apparatus consists simply of two discs of 
varnished glass 12 in. in diameter, fitted with tinfoil 
sectors, and mounted on a spindle, which can be held 
in the hands, and the discs can be rotated in opposite 
directions by spinning them with the finger and 
thumb. When this is done—although there are no 
collecting combs or discharge conductors—the most 
| brilliant effects can be produced, the whole apparatus 
literally bristling with electric discharges immediately 
the rotation commences, and one of the most remark- 
able and not the least valuable features of this beau- 
tiful little instrument lies in the fact that it can be 
constructed in a good saleable and workmanlike man- 
ner and sold at a very small charge. 

While we would urge Mr. Wimshurst to go on still 
further in his important experiments, in hope of 
further discovery, we are bound to admit that we are 
unable to see how it is possible for greater simplicity 
to be reached, or for higher efficiency to be obtained. 








Economica STEAM TRAMWAY.—The Dewsbury, Batley, 
| and Bristol steam tramways, the first ever constructed in 
England (worked by Merryweather 7-in. engines), show, 
| in the half-year’s working account, that the total cost of 
| the running of the engines is 2.57 pence per mile, and the 
! total expenses of the whole establishment, including loco- 
| motive charges, 5.16 pence per mile. This is one of the 
| most economically worked lines in the country. 
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NOTICES OF MEETINGS. 

Tae INsTITUTION oF CrviL ENGINEERS.—Ordinary meeting, Tues- 
day, January 20th, at 8 p.m. Paper to be read with a view to dis- 
cussion: ‘* A Comparison of British and Metric Measures for 
Engineering Purposes,” by A. Hamilton-Smythe, B.A., M. Inst. C.E. 

RoyaL METEOROLOGICAL SocieTy.—Wednesday, the 21st inst., at 
7 p.m., the Annual General Meeting of the Society will be held by 
kind permission of the Council of the Institution of Civil Engi- 
neers, at 25, Great George-street, Westminster, when the report 
of the Council will be read, the election of officers and Council 
for the ensuing year will take place, and the President will de- 
liver his address. 

Puysica. Soctery.—January 24th, 3 p.m. ‘*On a Mode of Exhibit- 
ing the Spectra of certain Substances by burning them in an At- 
mosphere of Oxygen,” by Mr. E. Clemenshaw. ‘‘On a Theory con- 
cerning the Molecular Architecture of Solids, illustrated by Ex- 

riments on the Loss of Energy of a Wire Vibrating Torsionally,” 

y Mr. Herbert Tomlinson. 
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THE INSTITUTION OF MECHANIOAL 
ENGINEERS. 

Tue programme for the ensuing annual general 
meeting of the Institution of Mechanical Engineers, 
issued to the members last week, contains certain 
announcements which appear—if we may judge 
from the expressions of opinion which have reached 











us—to have excited a very general feeling of dis- 
satisfaction. The announcements in question refer 
to two motions which Mr. John Robinson has given 
notice that he will propose at the meeting : one of 
these motions dealing with the election of the secre- 
tary of the Institution and the other relating to the 
privacy of the proceedings of the Council ; and in 
view of the discussion of last year it is not surpris- 
ing that they should be received with disfavour. 
The motions, in fact, raise issues of great import- 
ance, and they would we consider, if passed, so 
greatly prejudice the best interests of the Institution 
that all members should do their best to insure their 
rejection by a large majority. 

As all members are aware, the secretary of the 
Institution of Mechanical Engineers has from the 
very foundation of the Institution been elected 
by the members, and this rule has throughout 
worked well, while it was in consequence of 
its existence that the members were last year 
able to control and negative a very ill-advised 
procedure of the Council. Mr. Robinson, how- 
ever, appears to be dissatisfied with this state 
of things, and he has given notice of a motion 
as follows : ‘‘ Ist. That Bye-Law* No. 25 be ex- 
‘* punged, and the following words substituted for 
‘*it :—The secretary of the Institution shall be 
‘¢ appointed, as and when a vacancy occurs, by the 
“* Council ; and shall be removable by them by a 
‘* six months’ notice from any day. The secretary 
‘* shall give the same length of notice. The secre- 
‘* tary shall devote the whole of his time to the 
‘* work of the Institution, and shall not engage in 
‘* any other business or occupation except such as 
‘shall be of a purely literary character.” It is 
difficult to understand what combination of cir- 
cumstances could have led to such a motion as 
this being brought forward at the ensuing meet- 
ing. Even if any substantial reasons could be 
adduced for making a change in the mode of 
election of the secretary—a fact which we gravely 
doubt—surely the present is a most inopportune 
time for advocating such a change. It is onlyafew 
months since the Institution was agitated by a 
violent discussion between the great bulk of the 
members and a small party who wished to c 
out their particular views, and now that the dissen- 
sion thus caused has just quieted down, it appears 
to us most unwise to revive it by practically asking 
the majority to give up in the future the power 
which they have in the past used with such good 
results. 

Apart from the policy of bringing such a change 
forward at the present moment, also, we consider 
that the bye-law as it stands is most decidedly pre- 
ferable to that proposed in its place. It cannot be 
too clearly understood that the secretary of a body 
like the Institution of Mechanical Engineers holds, 
or should hold, a position which is, to a great 
extent independent of the Council. The latter is a 
changing body and the aggregate time devoted by 
its members to the affairs of the Institution is very 
small indeed, the result being that it is upon the 
secretary that the conduct of these affairs chiefly 
falls, while it is to him that the Council have to 
look for information on points of procedure or pre- 
cedent. Thesecretary of a scientific institution thus 
stands in much the same relation to the Council 
as does the permanent secretary of one of our great 
public departments to the nominal head of that 
department appointed by the political party which 
happens to be in power for the time being. The 
first duties of the secretary of the Institution are 
in fact to promote the interests of the members as 
a body, and not to curry favour with any particular 
council, and this being so it appears to us evident 
that the election of such secretary should rest with 
the members and not be in the hands of the 
Council alone. It is not difficult to conceive the 
election under the latter mode of procedure of a 
secretary whom, although attentive to the Council, 
might be most obnoxious to the members generally. 

There is another point in Mr. Robinson’s first 
motion which deserves attention. At the general 
meeting of last year it was determined by a unani- 
mous vote that, ‘‘the secretary shall devote the 
whole of his time to the work of the Institution, and 
shall not engage in any other business or profession,” 





* Bye-Law No. 20 is as follows:—‘‘ The secretary of 
the Institution shall be appointed, as and when a vacancy 
occurs, by the members at a general or special meeting ; 
and shall be removable by the Council upon six months’ 
notice from any day. The secretary shall give the same 
notice. The secretary shall devote the whole of his time 
to the work of the Institution, and shall not engage in any 
other business or profession.” 





and the words just quoted were added to Bye-law 
No. 20. Mr. Robinson, however, desires to modify 
this resolution by substituting the word ‘‘occupa- 
tion” for ‘‘ profession” and adding the words ‘‘ except 
such as shall be of a purely literary character.” 
Now the question of permitting the secretary 
to engage for pay or profit in literary work 
other than that included in his secretarial duties 
was very fully considered last year before the 
passing of the resolution which we have quoted, 
and it was decided that on the whole any such ex- 
ception from the rule was decidedly unadvisable. 
In the first place it was considered that it was very 
difficult to define what was and what was not 
purely ‘‘literary work” (as distinguished from 
writings of a professional character); secondly, 
that the development of the status and usefulness of 
the Institution offered all the scope for literary 
work that a secretary could desire; and, thirdly, 
that the Institution was in such a financial position 
as to render it well able to pay a salary sufficient to 
secure the whole services of its secretary. 

We now come to the second motion proposed by 
Mr. Robinson. This motion according to the 
notice given at the last meeting isas follows: ‘‘ 2nd. 
‘* That the following words be added to Bye-Law 
‘* No. 31 after the word ‘ procedure :’ which it shall 
‘* not be competent for any member of the Council to 
‘* divulge. And that the word may be inserted before 
** the word ‘ delegate.’ It appears, however, that in 
giving this notice Mr. Robinson used the word “‘ bye- 
law” in place of ‘‘ Article of Association,” as the 
words quoted are not applicable to Bye-Law No. 31. 
To rectify this error we learn from the programme 
of the meeting issued last week that Mr. Robinson 
now ‘‘ proposes asking the members to allow of his 
‘*amending this second motion by proposing an 
‘‘ addition of the same import to the end of 
‘* Bye-Law No. 31, which would then read as 
‘* follows, the proposed addition being shown in 
‘‘ italics: ‘Seven clear days’ notice at least 
‘* shall be given of every meeting of the Council. 
‘* Such notice shall specify generally the business 
‘*to be transacted by the meeting. No business 
‘involving the expenditure of the funds of the 
‘* Institution (except by way of payment of current 
‘* salaries and accounts) shall be transacted at any 
‘* Council meeting unless specified in the notice 
‘* convening the meeting. It shall not be competent 
‘* for any member of the Council to divulge the pro- 
‘* ceedings of the Council.’” There are we believe 
legal reasons why nosuch course as that thus fore- 
shadowed can be carried out, and even if they 
desired to do so, we belive that it is quite incompe- 
tent for the members to carry out Mr. Robinson’s 
wishes at the ensuing meeting. Apart from this 
legal point, however, we consider that Mr. Robin- 
son’s proposal to enforce complete secrecy on 
the members of Council with regard to the pro- 
ceedings of that body demands rejection. 
To underderstand fully what it would mean 
it is necessary to recall the past history of 
the Institution, during which no such rule as 
that now proposed hasexisted. Those familiar with 
that history will readily remember cases in which 
the ‘‘ divulging” of Council proposals has enabled 
the members to veto acts which would have been 
most prejudicial to the Institution, such, for in- 
stance, as the permanent establishment of the In- 
stitution at Birmingham, the expenditure of 
12,0007. on the building of offices, the payment 
for life of an unduly large pension to a secretary 
who retired because he did not wish to remove 
with the Institution to London, and the changes 
in the staff which it was intended to carry out 
last year; while, on the other hand, we believe 
it will be impossible to recall a single occasion in 
which the proceedings of the Council have been 
made known with detrimental results. We are 
quite aware that during the meetings of the 
Council matters may at times be dealt with which 
it is by no means desirable should be made matters 
of public discussion ; but we have at the same time 
sufficient confidence in those who have been electedas 
members of the governing body to believe that the 
decision as to whether or not any particular matter 
should be regarded as private, may be safely left to 
their individual judgments and feelings as men of 
honour. But we can fully understand that circum- 
stances may arise, under which certain members of 
Council may honestly and correctly consider that 
they were not doing their duty to the members they 
represent, if they were to neglect to take the views 
of those members on important questions with 
which the Council proposed to deal ; and this being 
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so, we deem it most undesirable that any such enact- 
ment as Mr. Robinson proposes should be passed. 
The fact appears to be too often lost sight of, that 
the Council are but representatives of the members, 
and have no rights—and should have no interests— 
apart from that of the body generally. The idea, 
therefore, that they should be entitled to act just as 
they please, irrespective of outside criticism, is an 
entirely untenable one. 

That the Council as a body hold any such view as 
we have stated, we have no right to assume. Mr. 
Robinson’s motion is brought forward by him as an 
individual member, and neither it nor the first 
motion relating to the election of the secretary is, 
so far as we are aware, in any sense an official pro- 
posal. The proposals we have discussed need not, 
therefore, be regarded as raising any question of 
Council versus members, but must be considered 
purely on their merits or demerits—the latter to our 
mind vastly predominating. 

We must here for the present take leave of this 
subject, but in concluding the present article it 
gives us pleasure to state that while strongly con- 
demning Mr. Robinson’s first and second motions 
we cordially agree with a third motion which stands 
in his name, and which is to the effect that the 
professional accountant, by whom the accounts of 
the Institution are audited, shall be elected by the 
members annually. The ensuing annual meeting 
will, we may add, be held next Thursday week, the 
29th inst., at the rooms of the Institution of Civil 
Engineers, Westminster, and we trust that it will 
be attended by every member who can possibly be 
present. 





THE ROTHERHAM BOILER 
EXPLOSION. 

THe adjourned inquest on the bodies of the 
men killed by the boiler explosion which occurred 
at the Parkgate Iron Works, near Rotherham, on 
December 19 last, and to which we briefly referred 
in our issue of the 26th ult. (vide page 597 of our last 
volume), was held on Friday last, the 9th inst., at the 
Rotherham Hospital, before Mr. D. Wightman, 
coroner. The Parkgate Iron Company were repre- 
sented by Mr. F. Parker Rhodes, solicitor, as well 


as by Captain Stoddart, the managing director ;. 


while Mr. W. E. Clegg, solicitor, and Mr. Henry 
Hiller, chief engineer, appeared on behalf of the 
National Boiler Insurance Company, with which 
company the boiler was insured. 

The first witness called was Mr. Robert B. Long- 
ridge, the managing director of the Engine, Boiler, 
and Employers’ Liability Insurance Company, Man- 
chester, who had investigated the explosion on 
behalf of the coroner. In his report Mr. Longridge 
stated that the boiler from which the explosion 
arose was about twelve years old. It stood upona 
square cast-iron bedplate supported by four cast- 
iron columns and was heated by the waste gases 
from a puddling furnace, the gases passing through 
a central flue and a sheet-iron chimney on the top 
into the atmosphere. This sheet-iron chimney was 
blown off, but the boiler itself was not disturbed, 
the escaping steam and water having had a free 
outlet both at the top and bottom, owing to the 
central flue having collapsed and rent in several 
places, leaving large openings. The boiler was 
cylindrical, 5 ft. 6 in. in diameter, made of # in. 
plates with one internal flue 3 ft. in diameter at the 
upper end for a length of 7 ft. and lined in this part 
with firebricks to prevent overheating of the plates 
The remainder of the flue 
appeared to have been about 2 ft. 9 in. in diameter, 
except the top ring, which was tapered to 2 ft. 6in. in 
diameter where it joined the portion which was lined 
with firebrick, while the lower end of the tube was 
bell-mouthed and enlarged to 3 ft. 6 in. in dia- 
meter, and he was informed that it had a firebrick 
lining about 2 ft. high to protect the plates from 
the intense heat of the furnace. Originally 
there had been six water pipes across the flue, 
where it was 2 ft. 9 in. in diameter, which 
must have considerably increased its strength ; 
but these were removed some time ago and pieces 
of plate rivetted over the holes. The plates 
forming the flue had been originally 2 in. thick, 
but they had been reduced by corrosion, not 
only on the water side, where they were in many 
places pitted and blotched owing to the acids in the 
water, but also on the fire side, where the whole 
surface had been affected by the sulphurous acid 
from the fuel burnt in the furnace. From these 
two causes the thickness of the plates had beer re- 





duced in some’places to ,°; in., and in others to } in., 
but at the lower end the flanged plate was reduced 
at the root to little more than ;; in., and fractured 
about 6 in. in length at one part, and 2 ft. in length 
at another. The boiler was hand rivetted, and 
both plates and rivets were of good quality. There 
was a glass water gauge anda float, but, from the 
position of the former, it must have been of little 
use, and he was informed that the supply of water 
was regulated entirely by the float. There was no 
pressure gauge on the boiler itself, but there was 
one on an adjoining boiler, to which it was coupled, 
and those two were connected by steam pipes with 
twelve other boilers, in all of which there would, 
therefore, when working, be the same pressure of 
steam. Broad white marks were painted on the 
shell of the boiler to indicate by the weight attached 
to the float, high and low-water level. It was im- 
possible to say with certainty what condition the 
float was in at the time of the explosion, but it 
appeared to have been in good working order, as 
also did all the mountings. The flue had collapsed 
throughout its entire length, except in the upper 
part where lined with firebrick. It was probable 
that at the time of the explosion the pressure had 
been about 50 1b. per square inch. It was obvious 
that the removal of the cross tubes and the reduc- 
tion in thickness of the plates by corrosion must 
have materially diminished the strength of the flue, 
but the colour of the plates clearly showed that 
this had been still further reduced by overheating 
owing to deficiency of water, the whole of the flue 
having been red hot, except about 2 ft. at the lower 
end. There could, therefore, be no doubt that the 
immediate cause of the explosion was deficiency of 
water, but how it was brought about there was no 
evidence to show, the boiler being provided with 
efficient mountings, all of which appeared to be in 
good working order. 

In cross examination Mr. Longridge stated the 
ordinary working depth of water in the boiler was 
about 19 ft. or 20ft., and to lower the level to 
within 2 ft. or 3 ft. of the bottom must have taken 
six or seven hours, and he was positive that at the 
time of the explosion there could only have been 
about 2 ft. or 3 ft. of water in the boiler. He 
thought a thorough examination of the boiler once 
every twelve months was sufficient, and considered 
that such an examination would have disclosed the 
corroded state of the flue. 

Albert W. Gardner, the boiler attendant, was 
next called. He stated that on the day of the 
explosion he went on duty at five o’clock in the 
evening. He had fifteen other boilers under his 
charge. His duty was to see that the boilers were 
properly supplied with water. He tested the glass 
water gauges of all the boilers between six and 
seven o'clock, and he noticed that the glass of the 
exploded boiler was then about half full. At 
quarter to nine, or about two minutes before the 
explosion, he tried the float of the exploded boiler, 
and shut off the feed which had then been on about 
ten minutes. He did not notice any leakage from 
the boiler, and did not think there was any. He 
had every reason to believe there was plenty of 
water in the boiler. After the explosion the water 
flooded the place. He had never found the wires 
of the floats to stick. He did not believe the flue 
had been red hot as stated by Mr. Longridge, and 
felt thoroughly satisfied the explosion was through 
no fault of his. 

The coroner here remarked that there was mani- 
festly a contradiction between the evidence of Mr. 
Longridge and that of the boiler attendant, when 
the foreman of the jury said he had a theory upon 
which he should like a more satisfactory opinion than 
he could give. It was whether the flue tube might 
not have been overheated even with an adequate 
supply of water in ‘the boiler in consequence 
of the intense heat creating a film of steam between 
the plates and the water, and Mr. Rhodes, on 
behalf of the attendant, examined Mr. Longridge 
with a view to ascertain his opinion on this point. 
Mr. Longridge, however, stated that he did not 
think the flue tube could possibly have been over- 
heated in this way, and reasserted his belief that at 
the time of the explosion there could not have been 
more than 2 ft. or 3 ft. of water in the boiler. 

Mr. Alfred Davy, engineer, Sheffield, was then 
called and examined by Mr. Rhodes. He said he 
had examined the exploded boiler, andin the main 
agreed with Mr. Longridge. He thought, how- 
ever, it was quite possible to account for the signs 
of overheating, even assuming that Gardner’s evi- 
dence asto the water supply was correct. The 





rapid ebullition consequent on the intense action 
of the flames might envelop the tube with a film 
of steam, and lead to overheating, even though the 
boiler was full of water. But this could only occur 
in a vertical boiler. He had met with cases in his 
own experience which supported this view. He re- 
membered on one occasion laying down a horizontal 
boiler which was fired internally with the flames 
from a puddling furnace. The flue tube was fitted 
with Galloway water pipes, and the pipe against 
which the flames first impinged was burnt through 
on one side the first day the boiler was set to work. 
This was then renewed, but it burnt through again 
in two days, and they had to remove the pipes 
altogether in consequence. 

In answer to the coroner Mr. Rhodes stated the 
man Gardner was very steady and the company had 
no fault to find with him, and explained that the 
neighbourhood of the boiler after the explosion was 
flooded to an extent which would hardly have been 
possible if there was only 2 ft. of water in the 
boiler as stated by Mr. Longridge, and if it took 
six or seven hours to reduce the water to that level 
it was thought the flue would have collapsed long 
before it got there. He could not, however, throw 
any further light on the matter. 

The coroner said there was evidently a contradic- 
tion of opinion as to the cause of the explosion. 
It was admitted that the flue was overheated, but 
the question was how the overheating had been 
caused. He had procured the best scientific evi- 
dence he possibly could and did not see he could 
get out of the difficulty. He would, however, ad- 
journ the inquiry again if the jury wished. It was 
a matter he left entirely in their hands. 

After some deliberation the jury returned a ver- 
dict to the effect that ‘‘The deceased were killed 
by the accidental bursting of a boiler at Parkgate 
Iron Works on December 19, caused by the said 
boiler being insufficiently supplied with water, but 
as to how the insufficiency arose there was not 
sufficient evidence to show.” 

We must confess that to our mind the result of 
the inquiry is unsatisfactory on several grounds. 
In the first place we do not hesitate to dissent most 
strongly from the opinions expressed in Mr. Long- 
ridge’s report as to the cause of the explosion, and 
had the verdict of the jury been based entirely on 
his evidence a gross injustice would have been done 
in all probability to the boiler attendant. Even 
qualified as it is, the verdict contains an implied 
reflection not very pleasant to contemplate. 

Mr. Longridge attributed the explosion to over- 
heating in consequence of the neglect of the feed 
supply, stating that at the time of the explosion 
there could only have been a depth of about 2 ft. 
of water in the boiler, and subsequently admitting 
that in order to lower the water level to this point, 
the supply must have been neglected for at least 
six or seven hours. 

In making this admission Mr. Longridge appears 
to have entirely overlooked the fact that, as the 
water level fell, so would the area of acting heating 
surface be diminished and the rate of evaporation 
be reduced, so that, instead of requiring six to 
seven hours, it would probably require more than 
double that time to reduce the water level by the 
amount assumed even if the evaporation took place 
at a rate as from 15 1b. to 16 lb. per square foot of 
heating surface per hour—a very high rate for 
vertical surfaces. The utter untenability of Mr. 
Longridge’s assumption can also be shown by con- 
sidering the work which the coal burnt in the 
puddling furnace—by the waste gases of which 
the boiler was heated — was capable of perform- 
ing. During the period assumed by Mr. Long- 
ridge, this puddling furnace would probably not 
consume more than 12 cwt. to 13 cwt. of coal, while 
the quantity of water to be evaporated to reduce the 
level in the boiler from 19 ft. to 2 ft. would be over 
300 cubic feet. It thus follows that to obtain the 
result which Mr. Longridge assumed, the waste gases 
from each pound of coal would have had to evapo- 
rate about 14 lb. of water! Probably one-third of 
this amount would be a liberal estimate, thus neces- 
sitating some eighteen hours firing to effect the re- 
duction of water level which Mr. Longridge assumes. 

A reference, moreover, to the accompanying sketch 
of the boiler will, we think, show how highly im- 
probable it is that such a state of things as Mr. Long- 
ridge describes could exist. To think that a flue tube 
2 ft.9 in. in diameter about 18 ft. in length, and 
less than fin. in thickness, could resist for several 
hours a collapsing pressure of 50 1b. on the inch 
with half its length quite uncovered with water, 
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and exposed on the other side to the intense flames 
passing off from a puddling furnace, is absurd on the 
face of it. The exposed portion of the tube under 
such circumstances would be completely burnt 
away long before the period mentioned could elapse. 
As it may be urged that the water might haveescaped 
by leakage in some way and thus lowered the 
water level rapidly it may be pointed out that this 
could only have occurred either by the water escap- 
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ing through the blow-off cock or by leaking at 
the seams of rivets. In this case, however, the 
blow-off cock was fitted with a short waste pipe 
which discharged into the open air close to the 
boiler and a few feet above the ground, so that any 
escape would have been at once detected, while it 
is impossible for a moment to suppose that several 
hundred cubic feet of water could leak through 
the seams, either of the shell or tube, without 
being at once noticed. Mr. Longridge based his 
— as to the water level at the moment of ex- 
plosion on the fact that the line of discoloration of 
the flue tube commenced at about 2 ft. from the 
bottom. But this would appear to be due to the 
firebrick lining projecting into the tube to that 
height, thereby protecting it from direct contact with 
the flames. 

That the flue tube had been to some extent over- 
heated we do not doubt, but that it arose from 
shortness of water in the way suggested by Mr. 
Longridge we certainly deny. The trying character 
of the flames emitted from puddling furnaces is 
proverbial amongst boiler engineers, and we must 
confess we are astonished to hear Mr. Longridge state 
he had never in his experience met with a case in 
which plates had been overheated in the way sug- 
gested by Mr. Davy, and we must say his experience 
in this respect is different from that of other eminent 
boiler engineers. We believe it is mainly for the 
reason stated that boiler insurance companies, as a 
rule, fight shy of these vertical iron furnace 
boilers, and this renders it the more imperative 
that when used at all care should be taken that 
internal flue tubes are adequately strengthened 
with encircling rings. Inthe boiler in question the 
internal flue tube, as will be seen from the sketch, 
was not fitted with these appliances, an omission 
very much to be regretted and one we trust 
the Parkgate Company will remedy in the case of 
any other boiler they may be working under similar 
conditions. Figs. 2 to 5 annexed show sections of 
the collapsed flue at different points. 

That the vertical unstrengthened flue tube, 
wasted as it was by corrosion, and fired with the 
intensely hot flames froma puddling furnace should 
have collapsed at a pressure of 50 lb. on the inch, 


is quite easy to understand. In fact the only 
matter of surprise to us in connection with the ex- 
plosion is that it should have been so long deferred. 
The tube collapsed in consequence of weakness. 
That the explosion should be characterised as ‘‘ acci- 
dental,” and due to ‘‘ shortness of water,” is to our 
mind misleading and incorrect, and we should be 
lacking in what we consider to be a public duty if 
we did not plainly say so. Fortunately the final 
verdict as to the cause of the explosion does not 
rest with the coroner’s court, the incompetency of 
which to deal with the investigation of technical 
questions we have frequently had occasion to point 
out. The explosion has been investigated by the 
Board of Trade under the Boiler Explosions Act, 
and without pretending to the gift of prophecy, 
we venture to predict that the judgment of the 
Board of Trade will differ very widely from the 
verdict of the coroner’s inquest. 
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NOTES. 
Tue New York Exevatep Ratiroap. 

THE necessary agreements and contracts relative 
to the amalgamation of the several electromotor 
interests for the elevated railroads in New York 
will be signed upon the same table and in the same 
room where the contract for the first Atlantic cable 
was signed, March 10, 1854, and Mr. Cyrus W. 
Field will represent one of the parties in each in- 
stance. 


THE JABLOCHKOFF COMPANY. 

The Jablochkoff and General Electricity Com- 
pany, Limited, has been registered with a nominal 
capital of 20,000l., divided into 200 shares of 1001. 
each, for the purpose of purchasing the whole of the 
Jablochkoff patents, and the stock and goodwill as a 
going concern of the late Jablochkoff Electric Light 
Power Company, Limited. Sufficient capital has 
been privately subscribed, and the purchase contract 
has been confirmed by the Court of Chancery. Mr. 
Francis R. Reeves has been appointed secretary 
and manager of the new company, whose registered 
offices and works are at 36, Albert Embankment, 
Lambeth, London, S.E. 


Dry Barrerizs. 

Voltaic batteries containing solutions of am- 
monium chloride and zinc chloride can, according 
to the recent researches of M. Onimus, be con- 
verted into dry piles by mixing these solutions 
with plaster-of-paris, and allowing the mixture to 
solidify. If mixtures of ferric oxide and manganese 
peroxide with plaster-of-paris are employed, the 
electromotive force is slightly higher than with 
plaster-of-paris alone, and when ferric oxide is used 
the battery quickly regains its original strength on 
breaking the circuit. When the battery is ex- 
hausted the solid plaster-of-paris has simply to be 
moistened again with the solution. 


ANOTHER TELEPHONE ACTION. 

The temporary settlement of the great Drawbaugh 
telephone case in America, by the decision of Judge 
Wallace against Drawbaugh’s claims, is likely to be 
followed by another important telephone suit in this 
country. The ‘‘ New Telephone Company,” owning 
the patents of Professor S. P. Thompson and Mr. 
Jolin, is threatened with litigation by the United 
Telephone Company, owning the Edison and Bell 
patents, on the ground, that the ‘‘ valve telephone” 
advertised for sale by the former company is an in- 
fringement of their rights. If the suit comes on 
the whole question of the scope and powers of the 
Edison and Bell patents in this country will pro- 
bably be raised again. 


A TELGERAPH WANTED. 

So many more vessels now make the passage 
from America round the north coast of Scotland, 
that Lloyd’s Agency has established a station 
on the Pentland Firth to signal their arrival. In 
cases of distress the custom is to take shelter in 
Loch Eribol as a harbour of refuge, and the Com- 
mittee of Lloyd’s have petitioned the Post Office to 
run a telegraph to this loch in order that ships 
arriving there with reports of derelicts or vessels in 
distress, communication may readily be made with 
tug-owners or underwriters, and assistance rendered 
without loss of time. The Postmaster-General has 
also been reminded that in several countries poorer 
than Great Britain, such for example as Switzerland 
and Norway, thé telegraph is connected to almost 
every village, whereas in this country this is by no 
means the case; and he is asked to consider whether 
suitable licenses to private companies cannot be 








given, in order that certain places, such as Loch 





Eribol, may be provided with communication that 
is much needed, and which the Government is dis- 
inclined to introduce. 


TELEPHONIC CoMMUNICATION. 

In the course of a conversation in reference to 
the telephone between Boston and New York (236 
miles) Professor Bell expressed the opinion that in 
time all large centres will be provided with tele- 
phonic communication with each other. There 
have been no improvements to the telephone within 
a few years, but prospective changes will soon 
render the telephone system more automatic as 
regards promptness and simplicity in communica- 
tion between subscribers. The loudness of the 
tones transmitted by the telephone are possible but 
at the expense of clearness and distinctness. He 
was of opinion that the recent judicial decision in 
favour of the Bell Telephone Company against the 
Drawbaugh telephone would benefit the public, 
because the Bell Company would be free from legal 
restrictions and can carry out plans for the exten- 
sion and improvement of that service. 


Russian STEEL AND Iron TRADE. 

The steel rail and iron trade in Russia is looking 
up. In excess of current orders for rails for the 
Transcaspian and Transcaucasian railroads, the 
Minister of Ways of Communication has just con- 
cluded two contracts of a very important character. 
One of these is with the Novorossisk, or New 
Russian company, owning extensive works at 
Hughesovka, in South Russia, managed by Mr. 
Hughes. This is for 400,000 poods (6450 tons) a 
year, and the amount of the contract exceeds 
384,000/., distributed over a period of five years. 
The second contract is with Prince Beloselsky- 
Belozersky, and amounts to 295,000/., spread over 
three years, the supply being nearly 4800 tons a 
year. Prince Beloselsky is one of the most influen- 
tial of the Czar’s entourage, and is married to a 
sister of the late General Skobeleff. He owns 
very extensive estates and mines in the Ural region. 


OTcHAKOFF. 

After the last Turkish war the Russian Govern- 
ment built very powerful fortifications at Otchakoff, 
and raised it to the rank of a first-class fortified 
point on the Black Sea. Otchakoff guards the en- 
trance to the River Bourg, on which Nicolaieff is 
situated. As it will play a very important part in 
the next war, the Government has sanctioned ex- 
tensive harbour improvements, to be carried out 
and completed during the next three years. Within 
the last few days a contract has been made with an 
engineer named Boreish to dredge the bar at Otcha- 
koff, for which undertaking the sum of 60,000/. has 
been assigned. Of this amount 30,000/. is to be 
expended in purchasing dredging machinery in 
England, and the remainder employed in the actual 
operations, which are to be completed bythe autumn. 
The dredging machinery will afterwards remain the 
property of the Minister of Marine. 


OrIcIN oF THUNDERSTORMS. 

At the recent Congress of German medical men 
and physicists, Dr. 8. Hoppe, of Hamburg, read a 
paper in which he sought to show that the elec- 
tricity of thunderstorms is generated by the friction 
of vapour particles generated by the evaporation of 
water. This opinion was strengthened by several 
experiments in which compressed cold air was 
allowed to rush into a copper vessel containing 
warm moist air thus generating a large amount of 
electricity. He concludes that the rise of a column 
of warm moist air, into the colder atmosphere above 
will be followed by a thunderstorm if it acquires 
sufficient velocity to prevent neutralisation of the 
electricity generated by the friction of the air. 
Hence, in his opinion, open districts denuded of 
forests are more liable to thunderstorms than 
wooded regions, where the trees forbid the rise of 
humid air currents. 


THE Bennet-Macxay CaBLes. 

The Commercial Cable Company have now begun 
business at a tariff of 1s. 8d. per word between 
London and New York. Their ocean cables are two in 
number, running from Waterville in County Kerry, 
Ireland, to Canso, in Nova Scotia. From thence 
both land lines and coast cables run to New Y ork 
where the terminal office is situated, so that in the 
event of either cables or land lines breaking down, 
communication can be kept up between Canso and 
New York. The Muirhead duplex system has been 
applied to the ocean cables at Canso and Waterville, 
and the syphon recorder of Sir William Thomson is 
used as a receiver. At Waterville the Wheatstone 
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automatic is used for the inland part of the line. 
This apparatus is we believe coming into use also in 
the United States. The Commercial Cable Company 
have met and overcome so many difficulties that it 
is very satisfactory to find them actually at work. 


RussIaAn GUNBOATS. 

An outcry has been raised by the Moscow press 
against the Minister of Marine for giving orders for 
gunboats to Swedish firms. Of late years anumber 
of vessels have been constructed at Stockholm for 
the Russian Government. One of them is now re- 
ceiving her armament and general equipment at 
Cronstadt, preparatory to proceeding to the Pacific 
in the spring. The Sivus, as she is called, is in- 
tended for the Siberian flotilla, which guards the 
Pacific coast of the Russian possessions. She is 
187 ft. long, 35 ft. broad, 93 ft. deep, and has a dis- 
placement of 950 tons. The engines are compound, 
of 1000 indicated horse-power, and have a speed of 
113 knots. The armament will consist of several 
very heavy guns, manufactured at the Oboukhoff 
Works, St. Petersburg, and the vessel will further 
carry a steam cutter 98ft. long, capable of being 
used for torpedo purposes. Altogether the Sivus 
will be a formidable little vessel. 


THE FortH BripGE. 

On the evening of the Ist inst. one of the 70-ft. 
diameter caissons filled with water and settled into 
the mud unequally, causing a tilting over to an angle 
of 25 deg., and a sliding forward of about 15 ft. 
The plating had not been carried to the full height, 
so it will be necessary to fix a few plates by divers 
before the caisson can be pumped out and righted. 
About 3000 tons of concrete had been filled into the 
caisson over the roof of the compressed air working 
chamber, which weight was sufficient to keep the 
caisson from floating until about half-tide. The 
operation of sinking by the pneumatic process had 
not commenced, consequently there had been no 
risk of loss of life as first reported. As the caisson 
now stands, one edge of it is 5 ft. below low water, 
and the other edge 20 ft. above, so there will be 
little difficulty in adding the plates required, and 
pumping out the 2300 tons of water which now fills 
the caisson, and prevents it from floating. 


Sream YAcuTs. 
Although the racing of steam yachts as a recog- 


nised sport has not made the progress that was at 
one time expected, yet the owner and crew of a 
crack vessel will take as much interest in her per- 
formance as those belonging to a sailing yacht, 
and hate to be passed quite as badly. In this way 
many informal matches come off, and some of 
these are for considerable distances. The Field of 
the 3rd inst. contains a notice of a run recently 
made from Plymouth Breakwater to Gibraltar, by 
the Juno, owned by Mr. Frank Millan, and the 
Queen, of Palmyra, in which the former beat the 
latter by only five minutes. The time occupied was 
four days twenty hours, a fair, though not extra- 
ordinary, performance for vessels of this size. The 
Juno has always been considered a slow boat, but 
has been much improved lately by new machinery, 
which has been put in her by Messrs. Day, Summers, 
and Co. Her best performance on the run was 
235 knots in 21? hours. The Marchesa, Mr. C. T. 
Kettlewell, started from Plymouth on the 23rd of 
last December and made the run to Gibraltar in 
4 days 17 hours; whilst the Amy, starting on De- 
cember 12, was 4 days 13 hours from Cowes to 
Gibraltar. 
A DEsicn FoR THE TOWER BRIDGE. 

Messrs. Kinipple and Morris have submitted to 
the Trustees of the Bridge House Estate, a design 
for a low-level bridge across the Thames near the 
Tower, which, although resembling in some of its 
leading features their proposal of last year, has 
several points of interest and originality. The 
present design comprises three spans, the central 
one which opens, being of 250 ft. By means of 
shafts down these piers, communication is effected 
with a subway underneath the bed of the river, so 
that the traffic can be continuously maintained 
when the centre span is opened to allow the passage 
of vessels. Passengers and vehicles during this 
time would be lowered to, and raised from, the level 
of the subway by means of hydraulic lifts similar 
to those that have been in use for several years 
at Seacombe. The clear headway above high water 
when the swing span is closed, would be 29 ft. A 
special feature of this swing span is that the tails 
or counterweights would swing clear of the top of the 
fixed girders. The illustration on the following page 





explains clearly the general features of this design, 
which, it is estimated by Messrs. Kinipple and 
Morris, would cost complete 500,000/. The city 
authorities of Glasgow propose to erect a some- 
what similar bridge over the Clyde with a swing 
opening span of 300 ft. 


Tue Harpness or MErAts, 

The German Verein zur Bedfirderung des Gewerbe- 
Jleisses offers the following, among other prizes, for 
essays on technical subjects: One thousand marks 
(50.) for a comparative examination of the various 
methods hitherto used for determination of the 
hardness of metals, with an exposition of their 
sources of error, and limits of accuracy. It is stated, 
as a reason for offering the prize, that the methods 
for making the required tests are but yet little de- 
veloped, and that no thorough comparison has yet 
been made of the various methods. The hardness of 
metals and alloys being a very important factor in 
several processes, a really good method of determi- 
nation is highly desirable. Three thousand marks 
(150/.) for the best essay on the resistance to pres- 
sure of ironwork in buildings, at increased tempera- 
tures. It appears that after a certain fire in a manu- 
factory at Berlin, the police authorities issued notices 
concerning the use of cast-iron columns in high 
buildings ; and that these notices encountered‘great 
opposition in many quarters, as it was considered that 
neither practice nor theory had yet shown any proof 
that cast iron is less trustworthy than wrought iron 
in cases of fire. 

FRISCHMUTH’S PROCESS FOR PRopUCING ALUMINIUM. 

This process consists in using, direct, vapour of 
sodium produced in retorts from sodium salts and 
carbon, instead of using sodium previously and 
separately prepared, as formerly. It is being 
worked at Philadelphia, and apparently with some 
success, as the Engineering and Mining Journal 
states that a considerable amount of the metal has 
been turned out and used. Mr. Frischmuth, it 
seems, has lately manufactured the cap of the 
Washington monument. This cap weighs 117} oz., 
but this amount of so specifically light a metal 
suffices to make a cap that is spoken of as ‘‘ huge.” 
It will be burnished, and it is stated to be going to 
‘*shine like polished silver for ever.” This is, how- 
ever, probably a little beyond what will prove to be 
the facts of the case, as although aluminium is but 
little affected by the atmosphere, still it will be in 
due time acted upon quite sufficiently to lose the 
burnished appearance. If Mr. Frischmuth or any 
other inventor could only find out how to make 
aluminium at anything like a practicable price, what 
wonderful purposes would it not serve! A metal 
as beautiful as silver, as unoxidisable, and moreover 
not affected by sulphuretted hydrogen and other 
sulphur compounds, and withal so light, would find 
endless applications. The man who shall solve the 
problem of its cheap production may reckon on a 
return worthy of his efforts. 


Puriryinc WaTER BY AIR. 

An interesting experiment on the purification of 
water by aération is, now going on at Philadelphia 
under the superintendence of Mr. Lutlow, chief 
engineer to the Water Department of that city. 
The plan is based on the discovery of Dr. Albert R. 
Leeds, to the effect that the action of air in purify- 
ing water is greatly increased by mixing the air and 
water under pressure. The greater the pressure the 
greater the absorption of oxygen, and consequently 
the greater the reduction of impurities. At Phila- 
delphia, in order to make the experiment on a 
practical scale, a Fairmount turbine engine was 
converted into an air pump which delivered 20 per 
cent. by volume of free air into the water main, 
this being the proportion found necessary by Dr. 
Leeds’{experiments to surcharge the water. Ana- 
lysis showed that the quantity of free oxygen in the 
aérated water was 17 per cent. greater than before 
aération, while the quantity of carbonic acid was 
53 per cent. greater, and that of the total dissolved 
gases was 16 per cent. greater. The percentage of 
free ammonia was diminished to one-fifth of its 
former amount. The percentage of free oxygen 
represents the excess over and above what was re- 
quired to effect the oxidation of the organic im- 
purities. These results are very favourable, and 
point to the practical feasibility of reducing the 
percentage of organic matters contained in water 
unduly contaminated with sewage by this plan. 


New SvupMarineE Cases. 
The French Government have at last sanctioned 
the laying of a submarine cable from Zanzibar to 
Reunion, thus connecting that dependency with 





the mother country by way of the Eastern Tele- 
graph Company’s cables to Aden, Alexandria, and 
Marseilles. Our own dependency, Mauritius, will 
also profit by the new enterprise as the cable will 
land at that island. The route is by Mayotte, Nossi 
Bé, St. Mary’s, and Tamatave, in Madagascar. The 
heliograph between Reunion and Mauritius will 
thus be rendered unnecessary, as far as the tele- 
graphing of cyclones is concerned, at least so long 
as the cable is in working order; but it might be 
advisable to maintain the heliographic stations in 
case of mishap to the wire. Another important 
cable will be laid by the s.s. Kangaroo of 
the Telegraph Construction and Maintenance Com- 
pany, to Lloyd’s signal station on the Fastnet Rock. 
The submergence of this cable, and that to the 
‘*Sunk” lightship, show a welcome awakening to 
the value of such means of correspondence, a point 
on which, notwithstanding our vast maritime in- 
terests, we are behind such countries as Norway, 
and even some of our own colonies, for example, 
Canada. The s.s. Silvertown has also been recently 
engaged in cable-work on the west coast of Africa. 
When Capetown is connected to Senegal, and 
Monte Video or Rio de Janeiro, the cable system 
of the world will be tolerably complete, always 
excepting that long trans-Pacific line, from San 
Francisco to Japan, which has often been projected, 
but never yet realised. 


Wire Ropes ror Heavy Cranes. 

An overhead travelling crane at the works of 
Messrs. Haniel and Lueg, of Grafenberg, near 
Diisseldorf, capable of lifting with double gearing 
up to 15 tons, gave considerable trouble from fre- 
quent breakage of the lifting chain, which was mainly 
due to its being wound double upon the drum, which 
had been chosen of too smalla diameter. The danger 
and expense arising from these breakages necessi- 
tated an alteration; and after lengthy consideration 
it was decided to try wire rope, although no prece- 
dent for its application to anything like such 
heavy loads could be found. The rope chosen to 
replace the 1}-in. chain was made of 373 steel wires of 
1 millimetre diameter, and has a tensile strength 
of 76 tons per square inch. The rope has an outside 
diameter of 1#in., and a total breaking strain of 
146 tons, or nearly ten times its working strain. 
While previously, with the chain, the load was car- 
ried on a single pulley by a double chain, with the 
rope an additional pulley has been added, suspending 
the weight on four ropes; and to partly compen- 
sate for the reduced speed of lifting, the dia- 
meter of the rope drum has been increased 
from 17}? in. to 228 in. The rope now finds 
ample room on the drum, and has, during more 
than nine months, with an average working time of 
16 hours per day, given every satisfaction. The two 
pulleys over which it works are 17} in. in diameter. 
The rope was made by Messrs. Felten and Guil- 
leaume, of Mulheim, and was galvanised to protect it 
against the weather. Its cost was 141. 10s., as against 
281. for the chain previously used, or 75/. for a Gall 
link chain, which among others was taken into 
consideration. 


PETROLEUM IN Sout Russia. 

The Black Sea petroleum trade has a bright prospect 
before it, and the state-aided Navigation Com- 
pany would appear to be justified in giving, as 
it has done recently, an order to a Swedish firm 
at Motala for a cistern steamer. This is a very im- 
portant event. Steamers fitted up throughout with 
tanks for carrying oil in an unbarrelled form have 
been running on the Caspian for years, but no 
attempt has been made to use them in European 
waters. The Caspian being a very treacherous and 
tempestuous sea, a “floating tank” that could suc- 
ceed there, would be fit to encounter any storm in 
the Atlantic. None the less, in spite of there being 
fifty or more large cistern steamers plying on the 
Caspian, nobody has attempted to adopt them for 
the European or American oil trade. The ice is 
now to be broken by the Black Sea Steam Naviga- 
tion Company, which is one of the richest steamboat 
corporations in Europe. The steamer it has ordered 
will carry 1500 tous of petroleum at a trip, and will 
cost 30,000/. The order has been given to the works 
that has built all of Nobel’s steamers, and which has 
now a dozen in course of construction. When 
finished in the spring it will convey oil from Batoum 
to Odessa, where large reservoirs and a pumping 
station are about to be erected. Arrangements are 
also being made to send it with petroleum to 
Smyrna, in which busy port a company is construc- 
ting reservoirs to hold 10,000 tons of oil. If the 
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pioneer steamer succeeds, others will rapidly follow, 
and what is now a novelty will become as common 
a spectacle as in the Caspian. It is curious that 
English shipbuilders should not lay themselves out 
to construct such vessels, as there would be plenty 
of orders from Russia, if any firm obtained a 
reputation by making them. 


Tue Gur Srream. 

The Shipping Gazette (vide January 13) sounds 
an alarm about the proposed Panama and Nicaragua 
canals, dreading they ‘‘may materially affect the 
climate of the western world by interfering with 
the Gulf Stream.” It informs its readers, for the 
most part commercial and nautical people who 
are deeply interested in these important under- 
takings, that ‘‘it is from the broad and deep 
reservoir of the Gulf of Mexico that the famous 
stream issues by the Strait of Florida to flow in a 
north-easterly direction towards the coasts of 
Europe.” Much of this is erroneous, for the latest 
surveys of the United States cruisers, specially 
commissioned for this work, have proved that little 
or none of the water of the Gulf of Mexico goes to 
form the Gulf Stream. That wonderful current 
draws its supplies almost entirely from the tropical 
waters of the North Atlantic. The north-westerly 
Guiana current and the westerly drift of the tropical 
waters enter the Carribean Sea, and are diverted 
directly towards the Strait of Florida by the penin- 
sula of Yucatan. Panama and Nicaragua are far 
beyond the limits of these currents, and the Gulf 
of Mexico might become a prairie, westward of the 
90th meridian, without affecting the Gulf Stream. 
After stating its stupendous magnitudeas ‘‘ At the 
narrowest part in the strait the stream is thirty statute 
miles in breadth, and 1950 ft. in depth, but as it 
travels north it widens until it covers an enormous 
area,” the writer conceives that ‘‘ if a canal be suc- 
cessfully cut, the waters of the Gulf Stream, which 
now flow out through the Strait of Florida, might 
pass into the Pacific ;’ and that ‘‘ if two canals 
were cut there is at least the possibility that they 
may exercise a marked influence for evil upon our 
climate.” The monstrosity of the former concep- 
tion appears stupid in relation to the spectrality of 
the latter. The article altogether is a ‘‘ prodigy 
of jargon and absurdity.” Panama is 800 miles 
south of the Gulf Stream, Nicaragua not much 
nearer ; and neither site can be said to be within 
the influence of the westerly current. It would be 
as reasonable to expect a camel to go through the 


eye of a needle, as to expect any appreciable portion 
of these waters to pass through the narrow channels 
of these canals. Both the facts and the fancies are 
fallacious. 

Sparks FROM LocoMoTIvEs. 

Sparks seem to be a necessary result of the con- 
tracted grate area on locomotives, and the rapid 
and incomplete combustion in such furnaces. The 
true solution of the spark difficulty would be to pre- 
vent their production rather than try to catch them 
afterwards. The results of the endeavours to place 
screens in such a manner as to catch the sparks are 
mainly successful in checking the draught, inter- 
fering with the combustion, and causing an ex- 
cessive back pressure in the cylinders. The present 
form of construction in the United States aims to 
deposit the sparks by reducing the velocity of the 
draught without hindrance to the products of com- 
bustion, by increasing the volume of the smoke-box 
at the front end of the boiler. Instead of being 2 ft. in 
length, another ring of boiler iron, 4 ft. in length, is 
added in front of the boiler. The straight cylindrical 
smoke stack is retained in its present position. The 
exhaust nozzles reach to a point above the upper 
row of tubes, and are connected to the base of the 
stack by aslightly conical netting, which is virtually 
an extension of the exhaust pipe; or they extend 
through a horizontal sheet of wire netting placed 
across the smoke-box just above the upper tubes. 
A sheet iron deflector placed in front of the tubes 
atan angle of 60 deg. to 80 deg. with the horizontal, 
deflects the cinders to the bottom of the smoke- box, 
while the draught produced by the exhaust carries 
the gaseous products of combustion directly into the 
stack. With an ordinary train of six cars, 40 to 50 
bushels of sparks and cinders are deposited per 100 
miles. They are removed by opening a slide at the 
bottom of the smoke-box, and with some forms of 
furnace can be burned. The use of the deflecting 
plate tends to equalise the draught in the tubes, 
and a saving of coal is claimed by reason of the im- 
provement in the draught. This also permits the 
use of a larger exhaust opening in such a manner as 
to be free from any throttling by nettings, and the 
result shows a diminution of back pressure in the 
cylinders. 


Tae Mansion Hovse Supways. 

There are few who will be found to question the 
necessity for the subways by which Mr. H. H. 
Bridgman proposes to connect the pavements in 
front of the Royal Exchange and the Mansion 











House, and those at the corners of Lombard-street 
and Cornhill and Princes-street and the Bank, re- 
spectively. It is no joke for those who are by no 
means old or decrepit to make the passage from the 
Bank to Queen Victoria-street at the present time, 
and matters have been growing worse daily of late. 
As soon as these subways are definitely settled upon, 
it would be well for Mr. Bridgman to turn his 
attention to other crowded corners of the City. 
Perhaps the next most dangerous spot is that where 
King William-street, Cannon-street, Gracechurch- 
street and Eastcheap meet; only here a subway 
would be impossible, as the ground is already 
occupied by the recently completed section of 
the Inner Circle Railway. There is, however, 
the alternative scheme of an overhead footway 
carried by light iron columns. If the London traffic 
goes on increasing at the rate it has done during 
the last few years, some radical changes will have 
to be made in order to accommodate it. These 
must take the form of either overhead continuous 
balconies, or subways under the pavement. Broad 
iron footways level with the first floors of the 
houses would afford a means of relieving the con- 
gested traffic. The roadways, which would take in 
the existing pavements, could then be used for 
vehicles alone, and goods could be delivered in the 
basements without obstructing pedestrians. The 
higher floors of buildings would also become more 
valuable, as people would have to mount one 
flight of stairs less in order to reach them. To 
carry out such a scheme even in a few of the most 
crowded streets of the City, would entail a vast ex- 
pense doubtless ; but what are we to do? People 
must have room to pass each other, and soon this 
will be impossible, if we go on multiplying and 
crowding together as at present. 
Tue InstiruTion or Civit ENGINEERS. 

Last Tuesday evening Sir Frederick Bramwell, 
the newly-elected President of the Institution of 
Civil Engineers, delivered his inaugural address 
before a crowded audience. He took as his subject 
the progress of invention since 1862 in matters re- 
lating to civil engineering ; the fact that he is, by 
virtue of his office, the Chairman of the Executive 
Council of the Exhibition of Inventions to be held 
this year at South Kensington, rendering his choice 
of the groundwork of his discourse peculiarly appro- 
priate. Sir Frederick commenced by recalling the 
fact that the year of his birth coincided with the 
foundation of the Institution, and then he pro- 
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ceeded to pass in rapid survey the chief engineering 
inventions of the last two-and-twenty years. Com- 
mencing with bridge-building, he noticed the 
Forth, the St. Louis, and the East River Bridges, 
calling attention to their principal features. Next 
he turned to harbours, and the method of laying 
350-ton blocks at Dublin. Subaqueous works 
followed, the Fleuss diving dress being mentioned 
as a noticeable improvement. In tunnelling, Beau- 
mont and English’s machine was quoted in con- 
nection with the railway under the Mersey, 
and the Channel Tunnel. In coal mines, the 
influence of the workmen was said to have 
hindered the production of machinery and the 
employment of lime cartridges. The continued 
existence of canal companies, in face of rail- 
way competition, was attributed to their having 
widened the sphere of their operations, and 
. undertaken the collection and delivery of goods. 
The Monklands incline, and the hydraulic lifts 
at Anderton and Fontinette, were cited as 
special examples of canal engineering. In the 
allied subject of navigable rivers, the movable 
Throstle Nest weir at Manchester was pointed out 
as a conspicuous improvement. Captain Eads’ ship 
railway and his Mississippi works supplied instances 
of schemes of transport from across the Atlantic. 
In military matters the Maxim machine gun, the 
Thornycroft torpedo boats, and the American 
torpedo dart were alluded to. Turning to materials 
there was little to say about cement, stone, and 
timber. The mention of steel naturally brought 
up the names of Thomas and Gilchrist. The im- 
provements in iron were credited to stoves of the 
Cowper class, and to the increased size of the fur- 
naces. From materials to tools was an easy step, 
and the speaker prophesied that fluid com- 
pressed steel would soon become universal, and that 
it would be worked by pressure instead of concus- 
sion. Sir Frederick’s preference for the gas engine 
over the steam engine is too well known to need 
recapitulation. With regard to the utilisation of 


tidal power we are pleased to notice that he has 
recanted the sanguine views he put forth before the 
British Association at Brighton in 1872, and has 
adopted the opinions we expressed in discussing 
his utterances at that time, namely, that the in- 
terest upon the outlay for the works would come to 


more than the cost of fuel to give an equal amount 
of power. The recent balloon experiments in France 
were noticed, and the opinion expressed that if the 
French were campaigning in the Soudan they would, 
before this, have sighted Khartoum from a ‘‘di- 
rigible” balloon. The distribution of gas and water, 
and the use for fuel of oil, producer gas and natural 
gas, were next touched upon, and the address con- 
cluded by an allusion to agricultural machinery. 


Direct Propvuction or Iron or STEEL, 

We recently printed some remarks upon a new 
process stated to have been introduced in France by 
‘M. Louis de Soulages, basing them upon a notice 
which appeared in our French contemporary La 
Metallurgie. We now note that with the issue of 
that paper of December 24th, there appears a sup- 
plement in the form of a prospectus, inviting sub- 
scription for the shares of a new company—‘‘ Com- 
pagnie Genéralé de Metallurgie, pour la fusion 
directe sur sole de tous les minerais par l’oxyde de 
Carbone—Procédé Louis de Soulages.” The capital 
is 2,000,000 francs in 4000 shares of 500 francs. 
This prospectus certainly does not err on the side of 
excess of modesty in stating the claims of the pro- 
cess to be worked, nor in excess of caution in 
prophesying the results to be expected from it. 
Reference is made to the notice of the process to 
which we drew attention in our note. It is then 
stated that ‘‘ The process of M. de Soulages permits 
of the production of pure steel much more homo- 
geneous than any hitherto produced, under condi- 
tions such that the costs of production are reduced 
to 35 francs per ton of metal, whilst one ton of 
Bessemer steel (which is nothing. but steely iron), 
costs on an average 120 francs. This result is due 
to the reduction of manual labour, everything being 
done automatically—to the disuse of solid fuel—and 
to the production of steel in one single operation, 
instead of, as at present, both the ore and after- 
wards the pig iron having to undergo several suc- 
cessive transformations requiring powerful ma- 
chinery and complicated plant. With such advan- 
tages competition becomes impossible. In the 
metallurgical industry, where even the least dif- 
ference in cost is of great importance, how 
should a struggle be possible against a manu- 





facturer who, selling at the price of his com- 
petitors, would gain 200 per cent? We consider 
it absolutely certain that in a short time all 
manufacturers will be led to address themselves to us 
for authorisation to use our process. This system 
is destined to replace all existing ones, and notably 
the Bessemer process. Just as the Bessemer pro- 
cess has penetrated, in a few years, the entire 
universe, so the Soulages process is certain to make 
the tour of the world.” The company do not pro- 
pose to work the process very largely themselves. 
They are erecting one model works which will 
produce 40 tons of steel per day. These works 
will be ready in a few months. The main profit 
is to be obtained from royalties, and it is stated 
that ‘‘ the results will be incalculable, taking into 
account the small amount of capital engaged.” So 
it appears from this that all our Bessemer and open- 
hearth steel works are to be shortly rendered 
obsolete. The same number of La Metallurgie 
which conveys to its readers this modest little pro- 
spectus, contains also a further note on the Soulages 
process, and a somewhat crude drawing, represent- 
ing a vertical section of the apparatus. This does 
not add anything material to the rather vague de- 
scription formerly given. The vertical cupola, or 
shaft, in which the reduction takes place, ends 
below in a horizontal vaulted hearth, like a rever- 
beratory furnace with depressed bottom. The gas 
and air tuyeres blow into one side of this. Atthe 
top of the cupola, just below the automatic ore feed, 
isan iron off-take pipe, conducting the escaping 
gases through a hydraulic valve-box, and a discharge 
apparatus, which are not explained. 


Stamps v. Rotts 1n MILuine SILver Orgs, 

Mr. C. A. Stetefeldt, the well-known American 
metallurgist, has reviewed in the Engineering 
and Mining Journal the recent progress in the 
milling of silver ores in a paper contributed to 
Mr. Horatio Burchard’s last volume on the statis- 
tics of the precious metals, in which he deals with 
the question of the relative advantages of stamps 
and rolls. Stamp batteries to-day are very great 
improvements on? what they were a few years 
ago. The stamped ore, or ‘‘pulp,” is now taken 
away by means of conveyors and _ elevators 
instead of being fetched by a barrow from a 
dusty chamber, and suction fans are used to draw 
off the dust from the battery which used to escape 
and spread itself over all the machinery. But in 
spite of all improvements the stamp battery still re- 
mainsthe most troublesome part of the millplant. In 
making a comparison Mr. Stetefeldt deals only with 
the system of rolls known as Krom’s rolls. Crush- 
ing by rolls had long been in use for purposes of 
concentration, but Mr. Krom was the first to apply 
them successfully for crushing ore for subsequent 
treatment by roasting and amalgamation or lixivia- 
tion. Heprovided the rolls with steel tyres, ran 
them by pulleys at 100 revolutions per minute, and 
constructed them in a most substantial manner 
generally. It is found that ore crushed by rolls is 
much more uniform in size than ore crushed by 
stamps, and contains very much less fine powder. 
It was formerly considered that for purposes of 
amalgamation ore must be crushed exceedingly fine. 
This is now known not to be the case, a coarser 
grain often answering better. In lixiviation of 
silver ores a large proportion of very fine ore is 
injurious, as it retards filtration and delays the 
entire work. Hence it is considered that ore 
crushed by rolls is ina better condition, mecha- 
nically, than ore crushed by stamps. To make the 
comparison as to relative costs of erecting and 
working crushing plants of equal capacity on the 
two systems, Mr. Stetefeldt assumes certain condi- 
tions, answering to those which would obtain at some 
remote district of the west, in regard to cost of fuel, 
timber, and other materials, and freight. He then 
takes twosets of Krom’s 26-in. rolls as being equal 
in crushing power to a 30-stamp battery with stamps 
of 850 1b. dropping 7 in. or 8 in., 94 times per 
minute. For fuel required, amount crushed, &c., 
data are taken from mills at work. The cost of 
erection on the spot of the two plants is worked out 
as 17,118 dols. for stamps and 6180 dols. for the 
rolls, or a saving of 10,938 dols. by using rolls. 
Then the wear and tear, repairs, lubricants, &c., 
are made out as costing 17 dols. per 24 hours for 
the stamps, and 6.45. dols. for the rolls, showing 
again a saving of 10.55 dols. per 24 hours by using 
rolls. Interest and amortisation on the excess of 
capital required in the original erection of stamps is 
also taken into account, and is stated to be fairly 





taken at 15 per cent. per annum, considering the 
short life of most silver mines. Taking the yearly 
working days as 350, the interest and amortisation 
at 15 per cent. on 10,938 dols. come to 4.68 dols. 
per day. The difference in fuel used is two cords 
of wood per day at 6 dols. per cord. The various 
items thus show a daily saving by using rolls as 
compared with stamps of 27.23 dols., viz. : 
Dols. 

Wear and tear and repairs 10.55 

Interest and amortisation ... 4.68 

Fuel sae ase i 5 12.00 
Mr. Stetefeldt does not claim the greatest accuracy 
for this comparison, but says it is the best that can 
be given at present, and proves the superiority of 
rolls beyond a doubt Some authorities claim a 
greater saving than that above given. 


VoLUMETRIC DETERMINATION OF MANGANESE. 


Herr N. Wolff gives, in Stahl wnd Eisen, an ac- 
count of a method he has been using with much 
satisfaction, during more than two years, for the 
determination of manganese in pig iron, iron ores, 
&c., and which has been found accurate enough for 
all technical purposes. The principle of the method 
is that all the manganese must be in solution as pro- 
tochloride, and all the iron as sesquichloride, in hy- 
drochloricacid. The iron is precipitated by means of 
zinc oxide, and the manganese is then determined, in 
presence of the precipitated férric oxide, by means 
of standard permanganate solution added till the 
liquid above the precipitate assumes a certain con- 
stant shade of colour. For the standard solution 
the author recommends nine grammes of potas- 
sium permanganate in one litre of water, filtered 
through asbestos, and kept in a carefully closed 
flask (arranged like a wash-bottle for filling the 
burettes) away from the influence of light. For 
determining the standard strength, he recommends 
the use of manganiferous spathic iron ore, the 
percentage of manganese in which is accurately 
known by analysis. Potassium permanganate, or 
any other manganese compound, may be used, of 
which the percentage is accurately known, but the 
iron ore is preferred because the conditions of the 
standardising are then thesame as in the actual assay, 
and because the manganese precipitate has been 
found to settle better in presence of ferric oxide. 
The proceeding in standardising is as follows, and is 
the same as is used in carrying out determinations on 
ores, &c. A quantity, say 1.5 grammes, of the sub- 
stance is dissolved in concentrated hydrochloric 
acid. Chlorine evolved from higher oxides of man- 
ganese serves to peroxidise the iron, but if necessary 
potassium chlorate must be added for this purpose, 
excess of chlorine being completely removed by 
boiling. The solution is diluted and filtered into a 
300 cc. flask, the residue washed with dilute acid, 
and finally made up to 300 cc. Two portions of 
100 cc. each are measured into suitable flasks of 
about one litre capacity. ‘‘ Erlenmeyer’ flasks are 
recommended ; flat-bottomed, tapering to the neck 
without any belly. The solution is boiled up again 
before use, to make sure that no higher oxides of 
manganese are present ; itisdiluted again, and oxide 
of zinc is added, mixed ready in water. The oxide 
must be quite neutral to permanganate solution 
and is prepared by well calcining commercial 
zinc-white with access of air. Small portions are 
added, with constant agitation, till all ferric oxide 
is precipitated, which is shown by the sudden 
coagulation and settling of the precipitate. If the 
solution is a little milky, from excess of zine oxide, 
it must be cleared by adding a little acid very care- 
fully, and by warming. Then it is made up to a given 
volume, which must be always used in all the tests 
made, A volume of 400 cc. is recommended. Now 
the standard permanganate is run in from the burette 
to within a few cc. of what is expected to be the re- 
quired amount, the flask is shaken, and let settle till 
the colour of the liquid can be seen. Then perman- 
ganate is added 1 cc. at a time, and allowed to settle 
each time, till a red colour is obtained. Thisgives the 
required amount of permanganate to within lcc., and 
on the second portion of 100 cc. of the solution the 
determination can then be made accurately to one- 
tenthce. Withan ore, &c., of quite unknown man- 
ganese contents, the 100 cc. left after measuring off 
the two portions as above, may also be used for a first 
approximation. The whole process is stated to be 
very rapid of execution, much more so than would 
be supposed from the description. The author ad- 
vises, from much experience, that if a substance is 
likely to contain only up to 10 per cent. manganese, 
3 grammes be taken for the above treatment. If 
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between 10 and 30percent. manganese, 1.5grammes, 
and if over 30 per cent., 1 gramme should be used. 
Then 100 cc. of the solution will represent respec- 
tively 1 gramme, 4 gramme, and } gramme of ore, 
&c. In using this method of determining man- 
ganese in iron or steel, the peroxidation of the iron 
must be always done with potassium chlorate, and 
not with nitric acid, which forms organic com- 
pounds with the carbon contained, such compounds 
acting on the permanganate and causing errors in 
the results. With pig iron, containing much carbon, 
it is best, after solution in acid, to only add a little 
potassium chlorate, to filter and wash out the carbon 
residue, and then complete the peroxidation of the 
iron in the filtrate, making absolutely sure that no 
trace remains of ferrous salts. If substances are 
being tested which contain but little iron and much 
phosphoric acid (as for instance some slags from the 
basic steel process), the iron may not be sufficient 
to insure the carrying down of all the phosphoric 
acid in the precipitate caused by zinc oxide. In 
such cases enough pure ferric chloride must be 
added to insure this removal of the phosphoric acid. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 2, 1885. 

ANDREW CERNAGEE has posted reductions in his rail 
mills, to take place on Monday, ranging from 20 to 33 
per cent., to equalise with wages prevailing in other 
Pennsylvania rail mills. The managers of other mills 
contemplate the reduction of 10 per cent. Buyers of 
rails for projected railway construction decline to 
place orders at the present time, believing that prices 
will decline during the winter to 26 dols. Present 
inside prices are 27 dols. for large lots, for late 
delivery, to 28 dols. and 29 dols. for small lots 
and for early delivery. The projected mileage for 
the coming year, as nearly as can be ascertained, 
foots up between 5000 and 6000 miles already. 
Much of this is made up of small 10 to 50-mile roads. 
There are three long lines projected, but there is no 
certainty of these enterprises being undertaken ; and 
_— most of the mileage done during 1885 will 
confined to the building of gap lines, connecting 
other partially constructed roads, between the Atlantic 
seaboard and the interior. There is in the United 
States one mile of road for every 458 of population, 
against 581 of population five years ago; one mile of 
road for every 1202 acres of cultivated land, against 
1565 acres five years ago; 23,590 bushels of grain 
against 31,600 bushels; and 43 bales of cotton against 
67 bales of cotton. The production of grain per inha- 
bitant has declined from 55 bushels in 1879 to 39 
bushels in 1881, 47 bushels in 1883, and to 52 bushels 
last year. The number of bales of cotton produced per 
1000 inhabitants has reduced from 11.3 per cent. in 
1879 to 9.5 percent. last year. The bushels of grain per 
1000 inhabitants, exported, fell from 5560 in 1879 to 3172 
in 1883, and to 2733 last year. The value of the total 
grain and flour exports for 11 months of 1880 fell from 
257,000,000 dols. to 131,000,000 dols. for 11 months last 
year. Last year’s cotton crop has been lighter than 
usual, but the exports are heavier than for any year in 
the history of the trade; the figures being in 1879, 
as compared to 1884, as 34 to 37; the surplus stocks 
on hand, as compared to two years ago, is as 23 
to 17. Railroad mileage completed in the United 
States was 7174 miles in 1880, 9789 in 1881, 11,596 
in 1882, 6073 in 1883, and 4359 last year. These 
figures indicate in the briefest possible space, the 
railroad, industrial, commercial, andagricultural growth 
of the country, for a few years past. The present 
urgent requirement of all these interests is an expan- 
ding export trade, for which commercial treaties are 
now being made or contemplated ; but the country is 
not yet ready for such a new departure, and the pro- 
babilities are that the treaty making will fail, and that 
other schemes for the expending of large sums of money 
in engineering enterprises will also fail. The States 
have been the theatre of so many surprises, that all 
great interests have come to look for unexpected deve- 
lopments; and this feeling now prevails to a greater 
extent than heretofore, because of the idleness of large 
amounts of capital, both movable and fixed, and the 
extremely low price of labour and all kinds of material, 
entering into the construction. During the past season 
there has been more house and shop building through- 
out the country than ever before ; but the stimulus to 
these phases of activity have been withdrawn, measu- 
rably . the depression of the past few months. In 
commercial and manufacturing circles there is a great 
spirit of hopefulness as to the volume of business for 
1885, based mainly upon the fact that production 
has been curtailed to an extreme degree, and that the 
consumptive requirements have at last ovettaken de- 
mand. The iron trade is suffering from an immense 
producing capacity, which, in view of the restricted 
railway construction, will likely continue to be a 
serious problem with all iron and steel manufacturing 
interests, Nothing but a boom in railway construction 





would impart the desired activity, and this is very 
— Steel rails are offered at 27 dols., but 
orders are not to be secured at present. The anthracite 
combination held its meeting, for the fixing of produc- 
tion and prices for the ensuing year, on the basis of 
30,000,000 tons, but the allotments are not satisfactory 
to all producing interests, and trouble is threatened. 
The manufacturing interests desire a breaking up of 
this monopolistic combination, 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 
Glasgow Pig-Iron Market.—The Glasgow pig - iron 
warrant market was again firm last Thursday, and had a 
further improvement, but it was not maintained, and 
prices closed as on the previous day. Business was done 
in the forenoon market at 42s. 4d. and 42s. 44d. cash, also 
at 42s. 6d. and 42s. 64d. one month, with buyers at the 
close offering 42s, 4d. cash and 42s, 6d. one month, with 
sellers at 4d. per ton more. Warrants changed hands in 
the afternoon at 42s. 5d. down to 42s. 4d. cash, also at 
42s. 7d. down to 42s. 6d. one month, with sellers at the 
close wanting 42s. 4d. cash and 42s. 6d. one month, and 
buyers offering 4d. per ton less. Friday’s market was 
likewise stronger at the opening, but became weak, and 
the early advance was lost, the close being 4d. per ton 
under that of the preceding day. On forenoon ’Change 
transactions were reported at 42s. 4$d., 42s. 5d., and back 
to 42s, 44d. cash, also at 42s. 7d., 42s. 74d., and again 
down to 42s. 7d. one month, with sellers at the close at 
42s. 44d. cash and 42s, 7d. one month, and buyers at 4d. 
per ton less. In the afternoon there were transactions 
at 42s. 44d. to 42s. 3}d. cash, also at 42s. 64d. to 42s. 54d. 
one month, with sellers at the close asking 42s. 34d. cash 
and 42s, 54d. one month, and buyers offering jd. lower 
per ton. The market was weak on Monday at the open- 
ing, but recovered, and by the close an advance of 4d. 
wd ton was gained over Friday’s closing quotations. 
usiness was done in the morning at 42s. 3d., 42s, 24d., 
and back to 42s. 3d. cash, also at 42s. 5d., 42s. 44d., 
and again at 42s, 5d. one month, with buyers at 
the close offering top quotations, and sellers askin 
d. tng ton higher. In the afternoon warrants change 
ands at 42s. 3}d. and 42s, 4d. cash, also at 42s. 54d. 
and 42s. 6d. one month, with sellers at the close 
at 42s. 4d. cash and 42s. 6d. one month, and buyers at 
id. per ton less. Yesterday’s market was firm, and a 
urther advance of 1d. per ton took place. In the morn- 
ing transactions were reported at 42s. 44d., 42s, 5d., and 
back to 42s. 44d. cash, also at 42s. 64d. up to 42s. es 
and down again to 42s, 64d. one month, and at the close 
buyers were offering the lower quotations, with sellers 
wanting 4d. per ton more. The quotations in the after- 
noon were the same as those ruling in the forenoon, and at 
the close of the market there were buyers at 42s. 44d. 
cash, and 42s. 64d. one month, with sellers at 4d. per ton 
higher. A further decline in prices took place to-day. 
During the forenoon there were transactions at 42s. 6d. 
and 42s. 54d. one month, also at 42s. 3d. cash, and buyers 
at the close were offering 42s, 3d. cash, and 42s. 5d. one 
month, with sellers at 4d. more per ton. Business was 
done in the afternoon at 42s. 3d. and 42s. 24d. cash, also 
at 423. 5d. one month, and subsequently sellers were 
wanting 42s. 3d. cash, and 42s. 5d. one month, with 
buyers near. From the foregoing daily reports it will be 
seen that the market improved a little towards the end of 
last week, when there was a fairly good business done in 
warrants ; but the market is still in a very depressed con- 
dition, even with the lessened production of pig iron. On 
the part of many persons there has been a disposition to 
look with more hopefulness to the spring of the year, but 
up to the present the state of trade does not show that 
there have been any good grounds for the increased 
hopefulness. There is very little inquiry of any kind 
at the present time, and the usual requirements of 
buyers at this season of the year seem to be on a 
much smaller scale than at the corresponding period 
in recent years. oe ge | brands are meeting with 
only a trifling demand, and prices still tend to me 
easier. Many of the consumers complain that the pro- 
spects with them are not nearly as favourable as they 
were during the latter portion of the past year. The 
number of blast furnaces in operation remains unchanged, 
there being still 93 blowing, as compared with 100 at this 
time last year. Last week’s shipments of pig iron from 
all Scottish ports amounted to 7576 tons, as against 4557 
tons in the preceding week, and 9295 tons in the corre- 
sponding week of last year. They included 650 tons to 
the United States, 590 tons to Australia, &c., 140 tons to 
France, 320 tons to Italy, 548 tons to Holland, 550 tons 
to Spain and Portugal, 300 tons to China and Japan, and 
lesser quantities to other countries. The stock of pig iron 
in Messrs. Connal and Co.’s public warrant stores stood 
at 579,677 tons, as compared with 579,547 tons yesterday 
week, showing an increase for the week of 130 tons. 


Work on the Clyde.—All the engineering and ship- 
building establishments on the Clyde and in the Glasgow 
district have now resumed work after the unusually long 
New Year holiday. Several of the shipyards only began 
their regular work on Monday of the present week, and 
in two or three cases, where the yards were on short time 
before the holidays, full time has now been resumed, 
which is very satisfactory. The workmen belonging to 
various branches of trade in connection with which a 
reduction of wages has been announced, are taking steps 
to have the notice of reduction suspended or the amount 
of the reduction modified. 


Whitebank Engine Works and Shipbuilding Yard, Kirk- 
caldy.—The engine works and shipyard formerly in the 
possession of Messrs. John Key and Son, at Kirkcaldy, 











have recently been purchased from the trustee of the 
sequestrated estate by Mr. Scott, shipbuilder, Aberdeen. 
He does not, however, contemplate setting the works in 
operation at present, as the state of trade is not such as 
to cause any haste in the resumption of work; and it 
will probably be the month of March before the gates are 
opened to the workmen—unless, indeed, brisk trade 
should set in before that time. 


The Buoyancy and Stability of Ships.—Professor J. 
Elgar is about to deliver a course of twelve evening lec- 
tures inthe University of Glasgow, upon the Buoyancy 
and Stability of Ships. The lectures will commence on 
Thursday, the 22nd inst., and are primarily intended for 
the convenience of those who are employed during the 
day, and are consequently unable to attend the regular 
university classes in naval architecture. 


Large Orders for Cast-Iron Pipes to Glasgow.—Taking 
advantage of thelow price for iron, and the keen com- 
petition for orders, the Melbourne and Adelaide authori- 
ties have followed the example of Sydney in giving out 
contracts for pipes. The contract for the Melbourne 
Water Corporation has come to Scotland, and comprises 
9000 tons, and the iron for that contract has been ordered 
from Messrs. Baird and Co., Gartsherrie. It is said that 
the Adelaide contract for 12,000 tons of pipes has gone to 
Middlesbrough. The Sydney contract for 20,000 tons of 
pipes, which came to Scotland, is being pushed forward 
rapidly, and is expected to be finished by the end of this 
year ; while the Melbourne contract will run on till the 
close of 1886. The Victoria authorities have resolved to 
keep their contract within the colony, butit seems the 
contract price is considerably over that of any of the other 
contracts given to the mother country. 





NOTES FROM THE SOUTH-WEST. 

South Wales Coal and Iron.—Official returns show that 
the foreign shipments of coal from Cardiff last year 
reached 6,967,013 tons, as against 6,761,455 tons for 1883, 
and 5,799,919 tons for 1882. The foreign coal shipments 
from Newport were: Last year, 1,721,512 tons; for 1883, 
1,581,453 tons ; and for 1882, 1,365,105 tons. From Swan- 
sea the foreign coal shipments last year were 946,526 
tons as against 988,817 tons for 1883, and 937,275 tons for 
1882, The coastwise shipments were: Last year, Cardiff, 
980,432 tons ; for 1883, 1,038,596 tons; for 1882, 951,197 
tons. Newport cvastwise last year shipped 1,031,540 
tons ; for 1883, 977,495 tons; and for 1882, 898,307 tons. 
From Swansea there were shipped coastwise: Last year, 
701,517 tons ; for 1883, 799,833 tons ; and for 1882, 758,642 
tons. The iron shipments from Cardiff last year amounted 
to 80,000 tons, showing a considerable falling off ; and 
from Newport to 122,000 tons, showing a falling off as 
compared with previous years. 


Rhymney Iron Works.—It is stated that Mr. D. Evans, 
the present manager of the Rhymney Iron Works, has 
been appointed manager of the Barrow Works, and also 
that Mr. Evans’s position at Rhymney has been offered 
to Mr. D. Evans, engineer to the Tredegar Works, 


Caerphilly.—A recent suspension of operations b 
nearly 100 miners at the Lantwit and Blackkin Col- 
lieries, is principally attributed to an [accident which 
occurred to the winding machine in the colliery necessi- 
tating its stoppage for repairs. It appears that a change 
of management has occurred, }Mr. Beachman, of Staf- 
fordshire, taking the future supervision of the workings. 


Bridgwater.—A final payment has just been made to 
Mr. G. Moss, of Liverpool, the contractor for the erection 
of a new bridge over the Parrett. The bridge has been 
erected at a cost of 3015/., the original estimate being 


Collapse of a Blast Furnace.—On Saturday, as a draw 
of molten pig iron was about to take place, an accident 
of an alarming nature occurred at Messrs. Henry Craw- 
shay and Son’s hot-air blast furnaces at Cinderford. It 
appears that the inside lining of a furnace having been 
worn considerably, the brickwork suddenly collapsed, and 
an immediate blow-out was an imperative necessity. It 
is feared some months will elapse before the damage 
caused can be made good. The whole of the employés will 
consequently suffer an enforced idleness, and Messrs. 
Gevateay"s iron miners at Buckshaft Mine Works are 
ordered to cease operations. The ruined furnace was the 
only one in operation in the forest. It was built upon the 
most improved method. 


Gas at Bristol.—At the date of a recent official return, 
the authorised capital of the Bristol United Gaslight 
Company was 511,250/., and the amount paid up was 
426,250. The dividends paid were 10 per cent. The 
company had also borrowing powers to the extent of 
147,500/., of which they had used 126,250/. at 4 per cent. 
The price charged to private consumers within the borough 
was 2s. 6d. per 1000 cubic feet, while those outside paid 
2s, 9d., with a discount of 2d. to consumers of 1,000,009 
cubic feet and upwards perannum ; 2s. 6d. per 1000 cubic 
feet with a discount of 5 per cent. —s paid for the 
supply to the public lamps of gas with from 16 to 17 
candle-power ; 330,0007. of the authorised capital was 
subject to the auction clauses, and 245,000/. had been sold 
by auction or tender, realising 191,781/. of premiums. 
During the previous year, 115,691 tons of coal had been 
carbonised, producing 1,069,829,000 cubic feet of gas, of 
which 879,172,000 cubic feet were supplied to 20,000 private 
consumers, and 100,447,000 cubic feet to 5050 public lamps 
passing through 212 miles of gas mains, 

Maesteg and Tondu.—The ironworkers of Maesteg and 
Tondu have accepted a reduction of 10 per cent. 


Gas at Gloucester.—At the date of a recent return, the 
authorised capital of the Gloucester Gas Light Company 
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was 100,000/., and the amount paid up 76,3207. Thecom- 
pany had power to borrow 25,000/., of which they had 
issued 15,1007. at 44 per cent. Private consumers were 
charged 2s. 9d. per 1000 cubic feet, with a discount of 
5 per cent.—large companies 15 per cent.—the same sum 
being paid for the supply of the public lamps, the dis- 
count in this case being 15 per cent. The illuminating 
power of the gas was equal to 16.46 candles. During the 
year 12,318 tons of coal were carbonised, producing 
132,816,540 cubic feet of gas, 2825 private consumers 
burning 109,952,600 cubic feet, and 887 public lamps 
12,429,000 cubic feet, passing through thirty miles of gas 
mains. 

Newport.—There has not been much change in the 
steam coal market; the clearances have been fairly good, 
but prices have remained without improvement. The 
iron ore market has remained in an inactive state. The 
manufactured iron and kindred trades have also remained 
dull. Last week’s iron shipments comprised 920 tons to 
Rotterdam and 1240 tons to Santos. It is reported that 
Cyfarthfa will shortly commence the manufacture of 
steel rails. Last week’s coal clearances amounted to 
49,764 tons. From Bilbao there were received 6901 tons 
of iron ore, and 6580 tons came to hand from other sources. 


Rhymney Railway.—On Friday the working of trains 
of iron ore was commenced to the Cyfarthfa works. Trains 
of coal are brought daily down from Messrs. Crawshay’s 
Cyfarthfa collieries; the coal traffic is conveyed vid 
Quaker’s Yard along the Great Western gg. and 
thence vid Penalta Junction to Ystrad Junction, where it 
gets on tothe Rhymney main line and to Cardiff. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Enclosure by the Hull Dock Company.—At a meeting 
of the Hull Chamber of Commerce and at attention 
was called to the Bill promoted by the Hull Dock Com- 
pany for the enclosure of some of the docks; and, after 
some amount of discussion on the subject, the following 
resolution was unanimously passed: ‘‘ That the Chamber 
of Commerce apply to the Hull Dock Company for a copy 
of the new bye-laws, and respectfully inform them that 
the Chamber consider it a matter so vitally affecting the 
commercial interests of the port, that a longer local nvtice 
would have been advisable. 


Proposed South Yorkshire Coal Owners’ Insurance Associ- 
ation.—A movement has been set on foot, and it is said 
has made considerable progress, for forming a coalowners’ 
insurance society for South Yorkshire, for protecting 
members against strikes and stoppages of collieries. It 
is expected that the society will be in working order in a 
short time. It is stated that one of the first objects of the 
new society will be to readjust the wages of miners. A 
similar scheme was started in 1874, when a society known 
as the Yorkshire ‘and North Derbyshire Coal owners’ 
Association was registered as a limited company, with a 
capital of 500,000/. in 10/. shares, for the purpose of afford- 
ing relief to members affected by strikes; the society, 
however, did not exist long. The new association pro- 
poses to pay compensation at the rate of the tonnage 
raised. 

The Strike at Denaby Main Colliery.—The strike at 
Denaby Main Colliery still continues. Six hundred men 
are out of work, and the greatest distress prevails in the 
district. 

Depression in the Wire-Drawing Trade.—Owing to the 
depression in the wire-drawing trade, and the keen com- 
petition of Lancashire houses, the wire-drawers employed 
on wock for rope purposes are submitting to a reduction 
of 20 per cent. in their wages, to take effect almost im- 
mediately. 








MISCELLANEA. 

THE foreign exports from New York last year were 29 
million dollars below 1883. 

The Sultan of Turkey has purchased a convertible 
tricycle for the use of the ladies of the Harem. 

During last year 148 mining companies were registered 
with a nominal capital of nearly 15 million pounds. 

The deaths from colliery explosions were fewer last 
year than any year since 1835. 

The Admiralty has invited tenders from Belfast for 
building six cruisers of the Scout type. 

The Admiralty are calling upon the dockyards for over- 
seers for the vessels about to be build by contract. 

It is proposed to establish steam ferries between He- 
burn and Walker-on-the-Tyne. 

Oat of a total of 969 iron furnaces in the United 
Kingdom 458 were in blast at the end of last year. 

The Anglo-Swiss Condensed Milk Company refuse to 
take the milk of cows fed on ensilage. 

The North Chicago Rolling Mills, which employ one 
thousand hands, will resume work on the 19th inst. 

The subway from the District Railway to the Inventors’ 
Exhibition has been commenced. 

Sir Henry Bessemer was yesterday made an honorary 
member of the Armourers’ Company. 

The City Press says that the last assessment of the City 
gavearateable value of 3,623,133. The year before it 
was 3,582,1027, 

The Oldham Town Council has expressed its hearty 
approval of the Manchester Ship Canal project, and 
on requested the Mayor to give evidence in favour of the 

ill. 


The Italian Senate on the 11th inst. authorised the 





expenditure of a hundred million francs for improving 
the sanitary condition of Naples, The expenditure is to 
be spread over ten years. 


The yo gy om Vestry are going to oppose the 
Marble Arch, Regent Circus, and City Subway being 
carried under Oxford-street. 


On Saturday last an explosion of firedamp occurred at 
Whitebrick Colliery, Blackburn, through a miner open- 
ing hislamp. Three men were injured. 


The Industrial Remuneration Conference will be held 
inthe Prince’s Hall," Piccadilly, on the 28th, 29th, and 
30th of this month. 


Professor Baur says that 4 oz. of quicksilver mixed with 
clay and placed around the roots of a vine will afford 
protection against phylloxera. 


Exhaustive yeep are to be made on H.M.S. 
Colossus as to the comparative cost of oil lamps and 
electric lighting. 


The Allan steamer Nova Scotian from Baltimore, for 
Liverpool, was towed into Sandy Hook on Saturday with 
a broken shaft. 

The New Orleans Exhibition has not proved so finan- 
cially successful as was anticipated, as there is yet a sum 
of about a quarter of a million dollars to be made up. 


The Inflexible has been paid off all standing into the 
first division of the steam reserve at Portsmouth, and 
will be brought forward again for recommission at once. 


All the glass in the lantern of the Fraserburgh Light- 
house has been broken by a wave and the light extin- 
guished. The height above high-water mark is 80 ft. 


On the 8th inst. a car of the Highgate Hill cable tram- 
way broke away, owing to the “grips” not being adjusted, 
and rushed down the hill, overturning a dust cart at the 
bottom. 


The promoters of the Manchester Ship Canal Bill 
have deposited the sum of 297,000. with the Accountant- 
General in Chancery as the preliminary deposit required 
by the standing orders. 


Mr. Alan Danvers, the manager of the Edison Gower 
Bell Telephone Company of Europe, has been made a 
‘*Cavalliero da ordem Militar de Nosso Senhar Jesus 
Christo” by the King of Portugal. 


The St. George’s Vestry are going to petition against 
the South-Eastern Railway Extension Bill, as the powers 
of the Bill prevent the Mint-street improvements being 
carried out. 


The Hammond Electric Light and Power Supply Com- 

ny is to light some of the leading thoroughfares of the 

ity, and is to have the privilege of opening roads for 
private lighting without special Act of Parliament. 

The Submarine Continental Railway Company has re- 
solved to introduce a Bill in Parliament authorising them 
in conjunction with the South-Eastern Railway Company 
to continue their experimental works. 


The importation of Belgian glass into this country is 
said to be greatly increasing. This is attributed princi- 
pally to the Belgian workman accepting less wages and 
working longer than in England. 


It has been determined to privately liquidate the Chil- 
lingham Iron Company, Wolverhampton. There have 
been no dividends for several years, and 11,000/. has been 
lost during the last nine month. 


The Ashton-under-Lyne County Court has awarded an 
overlooker 225. dainages for the loss of [an eye through a 
‘* flying shuttle’ The owners had been warned that the 
looms were not strong enough for the work. 


A fire originated in one of the large freezing machines 
at the Clippins Oil Works, near Johnstone. Several 
—_ tanks of oil exploded one after the other with great 
violence doing a large amount of damage, 

During the months of May to August, an exhibition 
of machinery, motors, tools, appliances ,for mechanics, 
&c., will be held at Kénisberg. Dr. N. Heinemann is 
special Commissioner for England. 


The lowest tender for furnishing special castings, and | J 


the 12in., 15in., 16in., and 20in. water pipe required for 
the Pittsburgh Water Works Extension, was 24.20 dols. 
per ton for the latter and 50 dols. per ton for the castings. 


Economy is now to be a leading feature in the manage- 
ment of the London and North Western Railway. Men 
are being discharged or put on short time, and it is said 
the whole of the Euston staff will feel the effects of the 
new departure. 


The steamer Stanley has run into the Eleanor in Holy- 
head Bay. The latter was cut nearly through, and oad 
have sunk had she not been grounded. Both vessels 
belong to the London and North-Western Railway 
Company. 
The New York Sanitary Engineer says there were three 
ees for the establishment of electric light plant on 
Ward’s Island. The Edison Company bid 13,500 dols.; 
the Sawyer-Mann Company, 14,078 dols.; and the Brush- 
Swan Company, 17,735 dols. There will be 876 burners. 


The Parliamentary deposits, amounting to over 
100,000/., for the Marble Arch, Regent Circus and City, 
the Islington and City, the King’s Cross, Charing Cross, 
and Waterloo, and the Clapham and City subway lines 
were duly made yesterday. 


Lord Morley, the Under Secretary for War, has expressed 
his opinion that the coaling stations abroad, and our 
military ports at home, ought to be put in a proper con- 
dition of defence, and that something ought to done 
for the mercantile harbours of the nation, 





The Newcastle Chronicle quotes the following as the 
number of converters used or to be used in producing 
steel on the basic procéss in the countries named : Great 
Britain, 19; Germany, 41; Austria, 7; France, 13; 
Belgium, 4; Russia, 2; United States, 2. Total, 88. 


An American correspondent says, although it is re- 
ported in Washington that the Senate favours the canal 
— with Nicaragua, yet there is little singed of 
the House of Representatives voting the large sums of 
money required. 


Austrian sugar manufacturers are becoming alarmed 
lest the proposed German lines of mail steamers running 
from Trieste may prejudicially affect their trade with the 
East, as it is supposed German producers, will beespecially 
favoured in freights. 


The following notice has been posted in the Aberdeen 
shipbuilding yards: ‘‘On and after the 29th of January 
there will be a reduction in the wages of most of the 
skilled workmen in our employment to the extent of 
about 10 per cent. in time and piecework.” 


Professor Kerr will deliver the first of a course of eight 
free lectures on February 11, at eight o’clock, at the 
Carpenters’ Hall. The subject is the ‘‘ Comparative 
Anatomy of Beams, Trusses, and Arches.” Tickets can 
be had at the hall. 


It has been stated that the deposit of 297,0007. made on 
account of the Manchester Ship Canal Bill was the 
largest on record. Messrs. Higginson and Co. write to 
contradict this, as the sum paid in a similar way in 
respect of the Regent’s Canal City and Docks Railway 
Bill of 1882 was 317,790/. This is said to be the largest 
deposit ever made on account of a private Bill. 


Whilst picking up moorings in Plymouth Sound on 
Saturday last, H.M.S. Achilles ran into the stern of the 
Agincourt. It was blowing hard and a serious collision 
was only averted by the Agincourt slipping her buoy and 
going full speed ahead. Shortly after an accident occurred 
to the machinery of the Northumberland and she had to 
anchor before getting to her station. 


Kew Observatory grants certificates for watches sub- 
mitted for testing. The following is the test for Class A. 
For 45 days the watch is placed in every conceivable posi- 
tion. Itis placed in ovens at a temperature of 85 deg., 
and refrigerators at 40deg., and the daily variation 
must not be more than two seconds. A watch by 
Messrs. S. Smith and Son, Strand, only varied three- 
quarter seconds daily. 


The following returns have been made in respect to the 
authorised gas undertakings of the United Kingdom,— 
those belonging to local authorities: Total amount of 
loan and capitalised value of annuities authorised by Par- 
liament, 21,163,139/.; total amount of money borrowed 
down to December, 1883, 17,874,351/.; total receipts for 
the year, 4,252,296/.; total expenditure, exclusive of inte- 
rest, 2,877,732/.; the total quantity of gas consumed, 
22,308,058,516 cubic feet. For undertakings not belonging 
to local authorities: Share capital paid up, 29,038,7261.; 
total loan capital authorised, 9,092,993/.; loan capita 
issued, 5,075,804; gas sold, 47,808,265,546. cubic feet. 





Hawatlan STEAM NaviGaTIon.—The steamship W. G. 
Hall has been built by Messrs. Hall at Port Blakeley, for 


the Inter-Island Steam Navigation Company of the 
Hawaiian Islands, She is 170 ft. over all, 160 ft. length 
of keel, 31 ft. beam, and 13 ft. depth of hold. Her car- 
rying capacity is about 600 tons. The steamer is schooner- 
rigged, and carries four 5-ton boats for the transporta- 
tion of freight and passengers to and from the various 
landings at which she calls. She is intended for what is 
known as the Kan route to the volcano of Kibanea, 


Tue INSTITUTION OF CrviL ENGInEERS.—At the meet- 
ing of this Society on Tuesday, January 13, Sir Fre- 
derick Bramwell, F.R.S., President, in the chair, it was 
announced that the Council had recently transferred 
Alfred Edward Carey, Robert Edward Cresswell, Ki!- 
lingworth William Hedges, James Ormsby Lawder, and 
ames Young to the class of members, and admitted 
George Charles Badham, Percy Munro Beaumont, James 
Lombard Becher Dela Cour, Vernon Warburton Belves- 
Broughton, Alfred Eastwood, Thomas William Franks, 
Norman Walter John Gibson, Godfrey Philip Heisch, 
Henry Golding Joy, James Lee, Bell George Lloyd, 
Charles Vereker Lloyd, Philip Glynn Messent, Harry 
Arthur Nock, Joseph Spiers Pickering, Frank Edward 
Priest, Herbert Peter Barrow Rigby, John Arthur 
Thornton, Henry Armstrong Westmacott, and Harry 
Wreathall, as Students. The monthly ballot resulted in 
the election of Peter Duckworth Bennett, Horsley Iron 
Works; Thomas Alfred — Copenhagen ; Thomas 
Hindmarsh, late E. Bengal ge Walter Charleton 
Hughes, P.W.D., Bombay, and John Rochfort, Nelson, 
N.Z., as Members; of David Bonar, St. Luke’s; Peter 
Dunn, Caledonian Railway ; Lewis Frederick Evelegh, 
Eastbourne ; Stephen Henderson, Stud. Inst. C.E., Til- 
bury Docks; Edward Henshall, Huddersfield ; George 
William am Westminster; Edward Hopkinson, 
M.A., D.Sc., Manchester; Gisbert Kapp, Mansion 
House Buildings ; Hugh Frederick Perkins, Stud. Inst. 
C.E., L. and N. W. Railway; Percy Rickard, Stud. 
Inst. C.E., L. and Y. Railway ; Stuart Arthur Russell, 
Stud. Inst. C.E., Silvertown; Charles Walter Smith, 
Adelaide; Henry John Spooner, Regent-street ; Harry 
Townsend, Corporation Gas Works, Dewsbury, and 
Francis Wiswall, Bridgewater Navigation, as Associate 
Members ; and of menggs Ge mans Lewes ; James Rock, 
Tonbridge, and Harry rlase Willock, Capt. R.E., 
Horse Guards, as Associates, 
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CHANDLER'S HIGH-SPEED ENGINE. 


CONSTRUCTED BY MR. F. D. BUMSTEAD, ENGINEER, HEDNESFORD. 


Fig.1. 


THE use of rapidly rotating machinery in electric , 
lighting has created a demand for engines running | 
from 400 to 1200 revolutions per minute, and capable | 
of being coupled directly toa dynamo machine. We) 
have already illustrated several forms of these engines | 
and new publish engravings of another in which the | 
most noticeable feature is the employment of separate 
expansion valves, and very short steam passages. 
Many high-speed engines labour under the well- 
grounded suspicion of being heavy steam users, and their 
want of economy often precludes their employment. 
Mr. Chandler, the inventor of the engine illustrated 
above, has therefore adopted a more elaborate arrange- 
ment of valves than ordinarily obtains in engines of this 
class, and claims that he gains thereby an additional | 
economy of 33 per cent. in steam. The valves are | 
cylindrical and are driven by independent eccentrics, | 
the spindle of the cut-off valve passing through the | 
centre of the main valve. The upper valve is exposed | 
to the steam on its top face and works in a cylinder | 
with a groove cut around its inner surface. As soon 
as the lower edge of the valve passes below the bottom | 
lip of the groove the steam is cut off from the space | 
between it and the main valve, which is fitted with | 
packing rings and works over a latticed port. This 
port opens directly into the cylinder. e exhaust 
takes place chiefly through a port uncovered when the 
piston is approaching the end of its stroke. The re- 
maining vapour left in the cylinder is exhausted under 
the lower edge of the main valve, until cushioning com- 
mences, and the steam from both upper and lower ports 
is discharged into the exhaust box shown in Fig. 2. The 
speed of the engine is controlled by a centrifugal gover- 
nor and an equilibrium valve. This is a ‘‘ dead face” 
valve, and when the engine is running emptyit opens and 
closes many times per minute. The spindle on which the 
valve is mounted revolves with the governor pulley, 
and consequently never sticks. To prevent the small 
gland being jammed by unequal screwing up, the 
pressure is applied by a loose flange which is rounded 
at the part which presses against the gland. The 
governor is adjustable while the engine is running. 

Another economy claimed for this engine is in the 
use of oil. The cranks and connecting-rods work in a 
closed chamber, the lower part of which is filled with 
oil and water. The oil floats in a layer on the surface 
of the water, and at every revolution is splashed all 
over the working parts, including the interior of the 
cylinder, which it reaches through holes in the piston. 
The oil is maintained exactly at one level by a very 
ingenious arrangement. The bottom of the crank 
chamber communicates through a hole C with an outer 
box, which receives the water deposited by the ex- 
haust steam. The level of this water is exactly 
determined by an overflow hole B, which allows all 
excess above that level to pass into an elbow of the 
exhaust pipe, out of which it is licked by the passing 
steam and carried away. Thus, as the oil is gradually 
used the pressure of the water in the other leg of the 
hydrostatic balance raises the level of the remaining 
portion. When afresh supply of oil is poured into 
the box it forces out some of the water and descends 
very nearly to the level of the hole B. 





The engine is made with either one or two cylinders 





and is, of course, single-acting. The pistons and con- 
necting rods are of forged steel and phosphor-bronze, 
The following is a list of their sizes : 


Single Engines. 





Brake Horse- | 
Bore of Revolutions 

















Power at 62 1b. ; | 
Boiler Pres- | Cylinder. | per Minute. Height. (Floor Space. 
sure. | 
in. | | in. =| in. in. 
2} + | 1100 26 |} 14 by 14 
34 5 1000 28 | 14,, 15 
6 64 800 30 16 ,, 16 
10 8 700 32 18,, 18 
Double Engines. 
Brake Horse- | 
Power at 621lb. Boreof Revolutions . 
Boiler Pres- | Cylinders. per Minute. Height. Floor Space. 
sure. | } 
in. in. in. in. 
4} 4 1106 26 14 by 20 
7k 5 1000 28 14 ,, 20 
12 6} 800 30 16 ,, 26 
20 8 | 700 32 18 ,, 32 


The manufacturer is Mr. F. D. Bumstead, Hednes- 
ford, Staffordshire. 








BRIDGE OVER THE DNIEPER. 

On our two-page plate we publish this week a perspec- 
tive view of the new road and railway bridge over the 
Dnieper, at Jekaterinoslow, on the Tekaterine Rail- 
way, Russia. This imposing structure, with its ap- 
proaches nearly three-quarters of a mile long, was de- 
signed by Professor N. Belelubsky, of St. Petersburg ; 
the ironwork was made by the Brjonsk Iron Works, 
and erected under the superintendence of the chief en- 
gineer, Mr. W. Beresin. In several of our future 
numbers we intend to publish detail drawings of this 
interesting bridge, and will therefore postpone any 
further description till then. 





MAYHEW’S AUTOMATIC BOILER FEEDER. 

THE annexed engraving illustrates an automatic 
boiler feeder constructed by Mayhew’s Boiler Feeder 
Company, of 2, Westminster Chambers, Victoria- | 
street, S.W. It is one of the class which commence 
to feed as soon as the water in the boiler descends 
below a given level, and continue in action, alternately 
drawing in the feed water and discharging it into the 
boiler, until the prescribed level has been regained, 
when the apparatus ceases to exercise its functions 
until the water level is again depressed. The fault of 
this type of boiler feeder has been in the past that it 
required no attention on the part of the stoker, and 
that, consequently, when it stopped work, as it is the 
habit of machinery to do sooner or later, there was a 
great probability of the flues becoming dangerously 
overheated. To guard in part against this contingency 
an alarm whistle is artes upon one portion of this 





apparatus, and is protected by a composition which 






































melts if exposed to steam, and should the supply of 
feed water fail, the attendant is thus warned. 
Referring to the illustration, it will be seen that the 
apparatus has five branches, the two larger being the 
inlet and delivery respectively for the feed water. 
The remaining three are connected to the boiler ; the 
highest terminates at the proposed water level, the 
centralone communicates with the steam space, and 
the lowest with the water space. It is through the 

















Ek 





agency of the upper or dip pipe that the apparatus is 
stopped and started. When the water is low the steam 
pressure gains direct admission to the surface of the 
plunger B, but when it is at or above the proper level 
this pipe is filled with water and the pressure on the 
sree is reduced by an amount represented by the 

eight of the liquid column. Thus the power for set- 
ting the apparatus in action is that due to the length 
of this dip pipe. When the steam gains direct entry 
it forces down the piston and the valve beneath it, and 
opens communication between the lower pipe and the 
copper casing D, which at this time is full of feed 


70 


ENGINEERING. 


[Jan. 16, 188s, 








water. The water then runs into the boiler by gra- 
vity, the steam following it down the vessel D. As 
soon as the steam enters the box E there is a sudden 
expansion into the enlarged space and consequently 
an increased flow through the valve C. The rush 
closes the valve. The box F is filled with water from 
the boiler, and when the steam is shut off the water is 
forced in a jet into the vessel D, and condensing the 
steam creates a vacuum which draws ina fresh supply 
of feed water. When the vessel D is full it is 
put under pressure from the box F, and if the pre- 
vious charge has raised the level to the required 
height the dip pipe is now full of water, and everything 
remains quiet until the steam again gains admittance 
to the piston B. Atthe top of the feeder isan air valve 
with a float to close it when the water rises around it. 
The apparatus will work at any speed up to five 
charges per minute, and was seen in operation at the 
works of the Taff Vale Railway when the members of 
the Institution of Mechanical Engineers paid a visit 
there last autumn. 








THE BRITISH NAVY. 

WE subjoin the first annual address to the Royal 
Corps of Naval Constructors, just issued by Mr. 
Nathaniel Barnaby, C.B., the Director of Naval Con- 
struction. We shallcomment on this document in an 
early issue. 

The year 1884 has been remarkable from the point of 
view of the naval constructor for some very successful 
speed trials. . The following may be noted : 


Name of ship .. 





i Umbria. America Riachu- 


| Feb., 

1884 

5700 
90 


Esme- |Colling- 
ralda | wood 
July, May, 
1884 | 1884 
3000 | 8150 


Date of trial .. 


Displacement os 

Load on safety valve 

Natural draught— 
No. of revolutions 
1.H.P. ; 


90 90 


| 91.7 |Notrials) £9 

. .. 18,000 | 8000 | 6926 at natu- 8369 
Speed -. ss 19:25 | 18.25 , 16.25 fraldraft 166 

Forced draught — | 

| 123.29 | 95.57 


No. of revolutions .. 
a sols Se 6083 9573 
ro 18.35 | 


LH.P. 
Speed 16.84 
The full power with natural draught will probably not 

be realised again. The forced draught has the great ad- 

vantage that it may be always reckoned on for giving 
very nearly the full power. 

2. The difficulties attending the steering of the Aga- 
memnon have created much attention. In order to under- 
stand the question it is necessary to notice the pecu- 
liarities of the ship. 


93.65 
7336 
16.75 











Dreadnought as 
Designed in 1872 and) 
completed. 


320 ft. 0 in. 
63 ” 10 ” 


Displacement... 10,820 tons | 8510 tons 
Hull § l4in., 12in.,and | 18 in. and 15 in. in 
Thickness of f “i. . Be. | two thicknesses 
Armour ( Turret 4 14 in. - two thick- \ $6 tien Wein: 

{ Four 38-ton guns 
a Four $8-ton guns |} Two Si-ces. 6 in. 
. { Normal 1200 tons; Normal 700 tons; can 
Coalscarried.. -. 9 Gancarry 1485 tons carry 960 tons 
Indicated horse-power 8210 6360 
peed .. eee es 14} knots 13 knots 


Agamemnon. 





280 ft. 0 in. 
23 ” 6 ” 


Armament 


| 





In April, 1882, after some preliminary trials of machi- 
nery, in which the steering power of the ship did not give 
satisfaction, we proposed to add a false keel, increasing 
the mean draught to 24? ft. and the extreme draught to 
26 ft., deepening the rudder 2ft. It was, however, 
thought better not to give up the advantage of lightness 
of draugkt until trials at sea had shown it to be necessary. 
The reports of the officers of the Steam Reserve at Chat- 
ham and the experience of Captain Longfin the Channel, 
caused the latter officer to say, on leaving England, that he 
should certainly avail himself of the permission given him 
to have the rudder increased at Malta. But before leav- 
ing he had fitted, with the assistance of Mr. Froude, an 
automatic tell-tale to the rudder. On the passage to 
Gibraltar this was applied to the hand gear and the steam 
gear in successive hours, with the followiug results : 


Number of times moved in the Hand. Steam. 
our oe see = as 29 88 
Period during which the helm min. 
was steady amidships... pee 
Maximum angles of helm each 
way : a so 
Captain Long reported thereupon that the ship did not 
need further steering power, but appeared to require 
additional keel to secure steadiness on a course without 
having to use the helm for maintaining it. After further 
experience it was decided at Malta that the ship was 
perfectly under command, and that when drawing 26 ft. 
aft she steered as well as other ships in the fleet. 

There have been remarks about the fulness of the lines 
of this ship, and as to their having some obscure effect 
upon the steering. The Torquay experiment, made in 
connection with the design, showed that the lines are not 
ill-suited to a speed of 13 knots, which was the maximum 
speed laid down as one of the conditions when she was 
designed. This fulness of form was certainly necessary 


sec. 
42 

deg. deg. 
12 20 





where so much was attempted on a length of 280 ft. and a 
mean draught of 234 ft. There was supposed to be much 
to be said in favour of still wider proportions at the date 
of the design of the Colossus, but other counsels prevailed, 
and the lengthened Agamemnon, i.e., the Colossus, has 
altogether avoided difficulty in steering, while it has given 
much higher speed with the same engine power. 

3. ent debates in the press and in Parliament on the 
relative strength of the English Navy were opened in the 
Pall Mall Gazette with much ability and fairness. There 
has been considerable misstatement and exaggeration in 
the course of the inquiry, and there are ‘many points of 
~~ interest which have not been touched, or fif they 

ave been, the naval officers who have touched them 
have preferred to dilate upon questions of naval construc- 
tion. ,We have seen, for example, an Admiral of the Fleet 
giving the names of ships stripped to “an alarming 
extent” of their belt armour, and declaring that they are 
most dangerous, and including among them the Con- 
queror and the Hero. He informs the public at the same 
time that the Warrior and Black Prince are completely 
belted. This admiral had the Warrior under his com- 
mand in the Channel Squadron in 1870, and was superin- 
tendent of the dockyard, where the contrary of that 
which he states as to these ships must have been clear 
wherever they came into his hands. 

Purely naval questions which might be discussed with 
advan , are the relative strength of the personnel of the 
English Navy—first, in ships armed and always available; 
and, secondly, including all the reserves. France has in 
armed commissioned ships in a time of peace 15,000 men, 
against the 22,000 of England, and she has inscribed on 
her rolls 170,000 seamen, while in England, including all 
reserves, there are not 100,000. There is another press- 
ing question. It may be to the interest of France to build 
large battle ships, and not at all to the interest of Eng- 
landto do so. The differences in the duties to be per- 
formed by the fleets, and in the character and training 
of the men, justify such a question. The only advice 
given by the Admiral of the Fleet is, ‘‘ Imitate the vessels 
of every class in her Navy,” ‘‘and merely double the 
numbers.” 

Again, all the older naval authorities and statesmen in- 
sisted on maintaining the power of examining neutral 
ships and confiscating enemies’ goods in them. In 1856 
this was surrendered informally, and privateering was at 
the same time abolished. Although it has never been 
formally ratified, all the European powers, except Spain, 
have put their hands to a declaration to this effect. The 
United States was willing to agree, if private property of 
all kinds at sea were made secure against capture, whether 
under a neutral or under a hostile flag. Cannot some de- 
finite agreement be come to on this important question ? 
It affects in a most vital manner the question as to what 
kinds and numbers of ships are required for national 
defence. 

Such questions as these are, I say, left almost untouched 
by naval officers. The outcome of the debate has been a 
decision to build by contract a number of new ships. It 
will have been seen that none of them are of types which 
have been tried at sea. We are almost as as the 
French. They never repeat a type which has been actually 
tried. The development of the armament isso rapid that, 
by the time a ship is tried, some imagined combination 
presents superior attractions to those found in any actual 
ship. The inference I should myself draw from this rapid 
change of fashion is that very large ships should be pro- 
duced slowly ; and those classes should by preference be 
increased which possess in speed, in coal endurance, and in 
weapons, the power of attacking the largest ships by con- 
centration, while the sudden foundering of such ships by 
the attack of the ram and torpedo would be far less dis- 
astrous to the fleet to which they belonged. 


Typical English Battleships, Built and Proposed, having 
Unarmoured Ends. 








| Buoyancy Lost by Complete Riddling 





Percentage of Inclosed Cork Chambers. 
tage of Cubic Contents of Spaces 
in Last Col. occupied by Stores, ex- 
cluding Coal and Cork Spaces. 





Percentage of Water-Line Area covered 


by Armour. 
Remaining Percentage. 


| of Unarmoured Ends. » ere 
5 | Total Sinkage of Ship Corresponding. 


beyond the Armour. 
Displacement. 


Percentage included in Coal Bunkers 
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Sir Edward Reed hopes to meet the attack of the ram 
and the torpedo by armour-plating the inner bottom. Per- 
sonally I have no faith in this plan for our Navy, although 
I have recently had the opportunity of seeing it worked 
out most ably by him. The true defence for us against 
the increasing power of the under-water attack lies, I 
believe, in numbers of ships. The very heavily armed 





battle-ship has, I consider, only a subordinate part to 
play—that of preventing in enemies’ ships an extension of 
those armour-proof to light guns. What we most want is 
well-armed and fast ships, having their buoyancy assured 
by a belt, or by an equivalent deck. As to the absolute 
strength of the Navy, I entirely concur with those who 
desire that it shall be twice as powerful as that of France. 
The question is, how can it be made so, and particularly 
is it right to devote our chief attention to piling up dead 
material in large ships ? 

4. In order to place in a clear light the question of the 
extension of the belt to the ends of ships, I inclose a com- 
parative statement made for the purpose. 

In order to justify the stoppage of belt armour short of 
the ends, we consider it desirable to provide an unusually 
large metacentric height in the intact ship, to provide 
against loss of it by perforation and water-logging. That 
there is no serious disadvantage in this in respect of roll- 
ing is shown by the behaviour of the Inflexible, where the 
effect of great metacentric height in quickening and 
accumulating angles of oscillation is compensated for by 
the large inertia of the wide and heavy citadel, and is re- 
duced by other means. When the French naval officers 
recognise this new condition of things, and no longer fear 
the heavy rolling they have been accustomed to find in- 
pone we associated with a high metacentre, they will 
probably prefer to accept the better protection of their 
guns or a reduced size of ship. The latest designs of M. 
de Bussy, the author of the Redoubtable, Devastation, 
Foudroyant, Tonnerre, Tempéte, &c., provided for a 
central citadel with the usual proportions and meta- 
centric height of ship, and with thin armour at the 
ends of the belt proof to the quick firing guns. It 
is conceivable that some such provision against machine 

ns might be a wise addition where weights can 

surrendered to meet it. In the Agamemnon, for 
example, 2in. armour could be put in a belt 6 ft. wide, 
with the weight of less than one-third of her ammunition 
for her turret guns of which she carries 180 rounds, 
while the Admiral Baudin of over 11,000tons displace- 
ment carries only 66, and the Duperré and Devastation 
76. That it cannot be right to ‘continue armour of any- 
thing like the maximum thickness to the ends of the belt, 
if the question of the behaviour of the ship with high 
metacentre is once put aside, will be clear from the fol- 
lowing considerations: (a) There are existing guns 
capable of perforating the best armour which can be made 
19 in. thick, supported by a far stronger backing than is 
ever given ina ~~ e three targets fired at recently 
at ey or uilt in this manner—were all wrecked 
by the shot ; (6) there isno French ship built or building 
in which the barbette or turret armour reaches this thick- 
ness. In the Admiral Baudin the barbette armour is 
164 in. (c) The way in which the complete belt draws 
upon the other armour may be seen by the following 
comparison : 





| 


| 


| | 

| Increase in Aternativefor 
Shen! Ship if | this In- 

Belt Armour not) creased Size 

Extended Thinned in | with 14-in. 
Pana Middle and | Armour not 
| Thinned made 12 in.| carried to 
‘| at Ends. | Ende. 
355 ft. 


355 ft. 
70 tt. 70 ft. 
154 154 
11,000 
Shortened 
14 in. 


Single 
Turret, as 


Displacement. Approved. 





335 ft. 
70 ft. 


Length 335 ft. | 
Breadth 70 ft. 
Speed... 154 15h | 
Displacement 10,000 | 10,000 ,000 
ol es as —", Complete} Complete 
icknesson } 14 in. : . 
oo }] tein, {1 tt } 18in. to1zin, . 
n. 


18 in. | 
( 2 turrets, 2 
Same < | 110-ton guns, 
(| 243-ton guns 
|Amidships 
| wit ar- 
Same {| moured tra- 
| verses only 


18in. | 
1 turret, 2 
110 - ton 
guns 
Aft covered. 
with 3 in.) 
armour | 
| 
(d), in the Agamemnon, where the armour is mainly iron 
from 18 in. to 14in. thick, and where the armament is 
nearly confined to the two turrets, any reduction of its 
thickness would have to be faced in view of the fact that 
the shot which wrecked the Spezia targets is estimated 
to be — of perforating 40in. unbacked iron armour. 
It may be proper to add that the reversion to the short- 
ened belt isdue to the recommendation of the Committee 
on Designs, in 1871, although they are in no wise respon- 
sible for the manner in which it has been carried out. 
ought perhaps to say something about the charge of 
undue slowness in building. I do not intend to defend it, 
because I believe that more rapid building would be far 
better, es “gy! as a question of cost ~~ ship. But one 
cannot refrain from reminding oneself that the men who 
complain are those who paralysed the ironclad building 
in the years 1872-74 when we ought to have been building 
unmasted ships of the Devastation type. The spurt in 
1868-71 produced ironclad shipping yd aid of two large 
votes of credit) much in excess of the 12,000 tons re- 
rded as the nominal;requirement. The debates in Par- 
lament and in the press on the loss of the Captain and 
on the danger of the Devastation type, caused a loss of 
ironclad tonnage in 1872-74 exactly equivalent to the 
excess in the previous years. For the discredit thrown on 
the Devastation type at that time—most unfairly as it 
now seems—no men were more responsible than Lord 
Henry Lennox, Admiral Sir John Hay and Admiral Sir 
Thomas Symonds. They were supported for two years by 
almost the entire Navy, and the class of ship had no 
friends outside the walls of the Admiralty until after the 
Devastation had made her sea trials in 1874-5. As this 
was most undoubtedly the most promising type of ship 
which could be produced, to Proewed it was to stop all pro- 
gress in armoured shipbuilding. Stated generally, the 


Other armour| lé4in. 


Armament - | j Same | 


Battery tor { 
small guns | 


} Same 
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causes of slow progress are: 1. The money voted by 
Parliament provides fur a P ppee number of tons of armour- 
clads each year ; if this will just build the equivalent of 
two ships in a year, and it is desired to build each ship 
in three years, it will follow that not more than six ships 
should be in progress together, but as a matter of fact, 
twice that number are often found in progress together by 
order of Parliament. 2. With so many ships in progress, 
delays in the settlement of questions of armament and 
alterations are submitted to, and men are withdrawn and 
sent to other ships, thus spreading the money and the 
tons built over twelve instead of six ships, greatly in- 
creasing the cost per ship and halving the rate of building. 





AUTOMATIC SPRINKLERS. 
Experiments upon Automatic Sprinklers.* 
By C. J. H. Woopsury, Boston, Mass., U.S.A. 
(Continued from page 22.) 

Opening Temperature of Sprinklers.—The temperature 
at which sprinklers opened was ascertained by connecting 
the sprinkler to fifteen pounds’ water pressure, and placing 
it in the middle of a large steam kettle. The water was 
agitated with a dasher, and heated so slowly that fifteen 
to thirty-five minutes were required to melt the sprinkler- 
joint, and the temperature could be noted to an accuracy 
of about one-quarter of a degree. Sprinklers with hard 
solders were melted in a similar manner in a kettle of oil. 
When a sprinkler opens, the solder is not fluid, but either 
in the granular state that precedes fusion, or in a thick 
viscous condition, the form varying according to the solder 
and the pressure applied. Therefore it is important that the 
arts forming a joint should slide easily on each other. 

n0se poe Mm where the joint is formed by a conical 
sleeve must open with more difficulty, because the two sur- 
faces of the joint must be separated as the joint opens, re- 

uiring ened force than mere sliding, or the opening of 
po sprinkler delayed until the temperature increases to a 
higher point, and renders the solder perfectly fluid. Those 
prs anal the manufacture of the earlier Parmelee sprink- 
lers used rather harder solder than is the present practice. 
The very first sprinklers were sealed with the more fusible 
solder, and later ‘‘ 212” and ‘‘ 250” (so-called) solder were 
used. Two lots of sprinklers, as given in the Table which 
is published on this page and the next—one in present 
condition since 1879, and a portion of another lot which 
had been in use since 1872—gave as their opening tem- 
peratures 163 and 168. On comparison with the results 

iven for later sprinklers, it will be seen that the solders 
ee retained their low-melting points. There were but 
a few of the earlier sprinklers introduced into mills, and 
so many of them have been changed that it is not an eas 
matter to obtain a full supply of them for these experi- 
ments. The alloy which melts at about 150 is not con- 
sidered strong enough for use in sprinklers, and there 
cannot be considered to be a demand for such a solder, 
while those now in use prove to answer the requirements 
of such work over highly combustible material. The 
operation of any automatic sprinkler, of the valve, or 
‘*sensitive” type, is interfered with or wholly prevented 
if the sprinkler is severely corroded ; and it is suggested 
that such portions be protected with some of the heavier 
petroleum oils, which would prevent rust without cement- 
mg the sprinkler. It is essential that nu mixture contain- 
ing an animal or vegetable oil be used. 

Melting of Solders.—The determination of the melting 
temperatures was made by placing the specimens into 


Melting Points of Solders. 











Heating. Cooling. 
| 
7 - Fac: | 
3 r 
ije|$ 3 - : 
Z| s Slgisig 
ie o by — | = ie 
\Sielal&|3/s 
— — 7 — aa 
1) Henry S. Parmelee, New Haven, | | | | 
Conn., over ten years old .. | 165) 169) 174 162} 160' 159 
2} Sent by H. 8. Parmelee to Provi- | | | 
dence Steam and Gas Pipe | | | | 
Company, April, 1878 .. | 165) 167) 169, 163) 161) 160 
65) Similar bar of solder we .. | 169) 170) 171) 160) 156 
41| J. F. Gilbert and Co., New | } | 
Haven, Conn., over ten yrs. old | 163 165| 169 159 158| 157 
46) Providence Steam and Gas Pipe | | | 
Company, linksfour yearsold.. | 161 169) 170| 160) 157) 
43) Previdence Steam and Gas Pipe } | | 
Company. Providence, R.I. .. | 167) 169} 174) .. | 160| 158 
72| 250 solder, Providence Steam and | | | 
Gas Pipe Co., Providence, R.I. | 232) .. | 248) .. | 241) 233 
69) 286 Do. do. 277| 281) 284) 286) 280) 271 
44| J. F. Gilbert and Co., New Haven, | } 
Conn. we eA aa -» | 163) 167) 169) 163) 160) 159 
68 A. Burritt Hardware Co., Water- | 
bury, Conn. e we «+ | 165) 166) 167) 158) 157) 155 
42} Automatic Fire Extension Co., | | 
Bridgeport, Conn. aa -- | 163) 165) 167, 157| 156) 155 
73| 250 solder, Automatic Fire Ex- | 
tension Co., Bridgeport, Conn. | 230) .. | 246 .. 232 
71) Walworth Manufacturing Co., | 
Boston ss oo oe +» | 165, 169) 171) 165} 160 
64 Do. do, 163) 165) 167; 163) 159) 158 
70 Do. do. 163) 167} 169| 165) 161 
40 Do. do. 253) . 257| .. | 255) 246 
45| A. S. Harris, Chelsea, Mass. 172} 192] 198) .. | 178] 176 
47; Marcus C. Ruthenburg, Cincin- | | 
nati, Ohio ae < «+ | 172) 185] 196] .. | 176) 171 
48| Ozro D. Heath, Providence, R.1. | 163) 164] 165| 158| 157] 156 
66| Solder cooled in three hours .. | 172) 180) 184 .. | 174] 158 
67| Portion of same bar cooled in | 
ice water ae ae ” 180 ”" -- | 169) 160 














flasks of water, which were set upon ‘a framework ina 
kettle of water. Sensitive thermometers extended into 





, . tana read before the British Association at Mon- 
real. 





*|asprinkler which will diffuse or impinge water over the 


TESTS FOR BURSTING AND MELTING. 




















Leaked at | Temperature at 
Lot. Name. Service. per Square Remarks. \ yo —_— 
Inch. | 15 lb. Pressure. 
3 | Parmelee ... Three and a half years, 
| 30 Ib. and water hammer 3000 Cracked solder 207 
5 aa 70 lb. pressure since 1879 4000 Opened joint 163 
22 eS Sent by H. S. Parmelee 
to Prov. Steam and Gas 
Pipe Co., June, 1879 ... 3500 »» soldered joint 
500 Burst top of cap 
23 a Same lot, but with ‘‘ 250” 
solder... aaa aed 2800 Burst side ,, 276 
24 = Unknown, but latest 
orm - as aa 3500 Cracked under solder 279 
25 x Four years, 80 lb. pres- 
sure ead ied iad 3700 Po PP 
26 a Five years 75 lb. pressure 3500 a “a 174 
27 fe One of first lots, and have 
been under 75 Ib. pres- 
sure since 1872... —... 2900 Raised cap fin. ... a 
190 
28 = Under 90 lb. pressure 
since 1879 a nae 2300 Leaked under cap 
2300 Through blow-hole in cast- 
53 a pee ... | Three years 75 lb. press. 3800 ing... ee a5 me 271 
17 | Burritt sealed, open base | Six months 75 lb. pres- Blew-off cap 200 
sure sie aa ae 6300 aa rs 167 
‘a ‘a pe Unknown ... 5900 Burst cup ... 169 
19 | Burritt sealed mate pe a 170 
a Ye iS a eas a 200 
18 99 ») Tose 99 3800 Blew-out cup jo 
y ‘ae at ad sa 5 
36 | Bishop sealed upright ... None 4000 Burst cup ... 166 
3700 EDS 174 
57 ¥ a - Three years, 50 lb. pres- 
sure aa aa on 2900 Came through casting ... 
500 ee blowhole... 
4350 Burst cup ... se 
37 | Bishop sealed deflector... None Poe aaa eS 3900 a Oc 166 
3950 ae ee 172 
173 
62 | Brown’s standard Six months, 45 lb. pres- 
| sure a ae aa 168 
| 166 
56 os e ea a 5600 Burst hole in deflector ... 208 
4 Grinnell sensitive Cne year, 30 lb. and . 
water hammer ... pes 850 Became tight at 100 Ib. ... 163 
8 - vs One and a half years, 
45lb. pressure ... Sag 750 aa a 500 Ib. ... 163 
12 Pr Two months, 701b. pres- 
sure a et ng 950 191 
13 Pa a Seven months, 70 1b. pres- 
sure << ae 800 a _ 225 Ib. 
15 a - None par a a 1150 | aa se 900 Ib. ... 163 
ie i as nas ‘a ‘ie 900 | ‘“ a 700 Ib. ... 167 
| 








the flasks, and as the kettle of water was slowly warmed | distribution taken at pressure varying from 3 Ib. to 37 Ib. 
the temperatures at which the solders changed were noted. | per square inch, each of these sprinklers discharged water 
For solders fusible at higher temperatures, oil was sub- | upon every square foot of floor in every instance. 
stituted for water. After the solders became fluid they | The hydraulic measurements were made in the borough 
were slowly cooled, by taking the flasks out of the kettle | of Wallingford, Connecticut, where an abundant water 
of water and noting the temperatures at which the solders | supply, with a uniform head of about 130 lb. to the square 
resumed the solid state. inch, furnished unusual facilities for such work. The 
It will be observed that the melting point of the solder | experiments were made in a building measuring 28 ft. by 
is the one matter upon which the representatives of the | 21 ft., and ceiled 10ft. 6in. from the floor. The water 
sprinkler interests have not been free from exaggeration ; | was introduced into the loft by a 24-in. pipe, which was 
**155 deg. solder” is an ideality whose realism is found to | connected to a street hydrant. This supply led into the 
exist at least 12 deg. higher. | side of a vertical pipe about 5ft. long and 4in. in diza- 
The proportion of bismuth necessary to produce an ex- | meter, placed in the centre of the loft, reaching through 
tremely fusible solder renders the alloy too brittle to | the floor tothe room below. The cap at the baw end 
commend it for practical use. There is a tendency in | of the pipe projected slightly through the ceiling, and 
mixtures of metal to separate into well-defined alloys. If | the sprinkler pipes were connected with this large pipe. 
a bar of solder iscooled slowly, there will be variation in A new pressure gauge, which had been tested in com- 
different portions of the bar. When a mass of solder is | parison with a mercurial column, was connected to the 
cooled rapidly, it has no opportunity to crystallise into | middle of this large pipe, and a valve in the feed pipe 
other alloys. As will be seen by the record of the last | permitted the maintenance of a uniform head at any 
two specimens in the Table at the foot of the preceding | desired pressure, The upper portien of this large pipe, 
column, the identical mixture cooled in ice water began | which projected above the feed pipe, served as an air 
to soften at 6 deg. lower temperature than the solder of | chamber, and the line of hose by its elasticity also tended 
the identical composition which was cooled very slowly. | to diminish the sudden variations of pressure which con- 
The first five specimens of solder were tested a second | stantly occur in water mains. The velocity of water was 
time, and the identical results showed that the fusion | relatively so small in the large pipe that, under the average 
_ of bars of this solder does not change in ten years. | delivery of the sprinklers, the loss of head at the gauge, 
melting the solder under water brought the alloy to its | due to this velocity, amounted to less than an ounce to the 
original state, and served as a true basis for observation | squareinch. In its operation this arrangement proved 
of any changes since the alloy was last melted. to beall that could be desired for the purpose of con- 
Distribution.— Uniformity of distribution is a matter of | trolling and measuring the head of water at desired 
great importance ; the result sought for being to produce | pressures. 
|” For measuring the distribution of the sprinklers, four 
whole ceiling and also wet the floor uniformly. In a | ?in. pipes were connected horizontally to the lower end 
building constructed with joisted floors this cannot be | of the large vertical pipe, and sprinklers attached to 
accomplished by any form of sprinkler, but with a plank | elbows at their ends in the usual manner. For the pendent 
floor constructed upon the usual method of present mill | sprinklers, the pipes were close to the ceiling, and for the 
practice, 8 ft. to 10 ft. between the beams, it seems to be | upright sprinklers the pipes were lowered 14 in., as it is 
easier to wet the ceilings within range of a sprinkler than | necessary with that type of sprinklers that the pipes pass 
to discharge in an approximately uniform manner upon | below the floor Ss. 
the floor. The ceiling of a room assists very materially | These sprinklers we laced at the corners of a rect- 
in rendering the distribution more uniform. The im- | angle 10 ft. square, and in that manner represented a 
portance of uniform floor distribution does not pertain | section of ponte woe as placed in buildings. Upon the 
strictly to the matter of wetting the floor, for in the water | 10 ft. square of floor below the sprinklers there were 100 
seeking its level the whole floor would be wet from any | pans, each 1 ft. square and 4 in. deep. These pans served 
ample source of supply; but it is essential that water | to catch the water discharged upon each square foot of 
should be directed toward every unit of area of the floor, | floor, every pan acting simil rly to a rain gauge. Lines 








in order to wet any burning object in the room. As will | 1 ft. apart were stretched across this area, to serve as a 
be seen by inspection of the results of measurements of | guide in placing the pans accurately in their positions, 
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TESTS FOR BURSTING AND MELTING—(continued). 





Name. Service. 


Temperature at which 
Sprinkler opened at 15 lb. 
Pressure. 


Remarks. 








...,.None ae ome 
...|Two years, 35 Ib. 
..| Three years, 30 Ib. ae 
ly corroded ...| 
9” see) 
” 


Grinnell sensitive 
»” 
” 





..| Very 


| 

| 
175 lb. water-pressure. | 

7 
| 


...\Six months, 65 lb. press. 
Melted the soldered joints 
and found valves stuck} 
to seats, the pressure 
given being required to 
open them, 

../ Unknown 


Burritt sensitive ... 


‘Brown sensitive ... ..|None 





60 | 210” .. 





21 


| 
Walworth soidered 
| 


32 | Walworth link 


| 


38 |Bishop sensitive with cup 

39 ‘Ditto with conical valve.. 
| 

34 |Kane 

34 





Harris deflector ... 


” ” 


a Unknown ... 
Harris closed ut 
” 
9 


7| 

29 | 

54 | 
| 

51 |Ruthenburg 

50 |Heath 

52 Goerike 


39 
” 





600 | Became tight at 300 
200 


.| 450 


..|24 years at 140 lb. to ... 


50 | 
1100 


” ” 


” ”» 400 


.| Corroded so badly that 
levers could not move 
aaa solder was melted. 


Broke yoke ae 





Became tight at 600 
| ” ” 600 
600 


Melted, but the staple for- 
merly used in this sprink- 

. ler caught. 

Tightened at 225 ... ...| 169 

To remove valves from their 

seats. 


|Tightened at 325 
|To remove valves 
seats, 


from their 


pet the screw, and it 
eaked 850, and became 

tight at 550. [seat. 
‘Screwed the valve to its 
Screwed the valve to its 

seat, and it leaked at 900. 
Screwed up rod, and stood 
to 500and leaked down to 


Became tight at350, screw 
up rod and stood to 500, 
and leaked down to 300. 


163 
163 


167 
167 


166 


148 This solder lacks 
: ane, and is not used. 


Marked 155 solder. 


At 172 found to be melted 
and yoke caught. 

At 208,found to be melted 

7 and yoke caught. 

After tightening screw. 

Tightened screw, and it | 208 

stood 250. 


226 
226 
170 


165 ‘“‘ Warranted to open 
at 140 deg.” 
166 





5 |The cap had shrunk a solder 
o | ring. 








To define the limits of each pupetnest, it was necessary 
to expose these pans to the discharge from the sprinklers 
for specific periods of time. 

Two large frames, each 8 ft. by 14 ft. and covered with 
tarpaulin, were placed over the pans, forming a square 
roof which Ppprnoae J excluded the water. e frames 
were hinged near the floor at their lower edges, and 
swung by means of ropes operated from the outside of the 


building. 

While the head of water was being adjusted to the 
desired pressure, these screens were closed over the 
pans, and then at a signal drawn back, exposing the pans 
to the water for one minute, when they were swung over 
the pans again, and the number of cubic inches of water 
in each pan measured. e signals were given by means 
of blows upon a bar of steel, and the time kept with a 
stop-watch. 

he pans received one-fourth of the discharge of four 
sprinklers, except what any one sprinkler would throw 
beyond the two edges of the extreme sides of the group 
of pans. With the higher pressure, about one-seventh of 
the water was thus unaccounted for. 

The measurement of the distribution of the Grinnell 
sprinklers placed upright was made, because they have 
been substituted for many of the Parmelee sprinklers 
formerly made by the same manufacturers; the substitu- 
tion being made by unscrewing the old sprinkler and in- 
serting the new one. When placed upright, the Grinnell 
sprinkler does not wet the ceiling, and although the sub- 
stitution of the more sensitive sprinkler, even in an 
upright position, is undoubtedly an improvement, the 

ditional gain from turning the Grinnell sprinklers in 





such instances to their proper pendent positions is de- 
sirable. 

In attics with sloping roofs, if any of the deflector 
sprinklers are placed at right angles to the roof, the 
greater portion of the water is thrown against the roof 
and follows it to the eaves, rather than rebounding to the 
floor. In such places, both roof and floor can pro- 
tected by placing the sprinklers at an angle of about 
45 deg. with the roof. 

The distributing effect of the various sprinklers can be 
learned by an examination of the tables of results, Some 
of them throw an excessive ——— of the water under 
the sprinklers ; others disc’ arge more water in a circle 
whose diameter increases with the pressure. These 
results may suggest to the makers several slight modi- 
cations which would materially improve the distribution 
of water from their apparatus. The opinion is frequently 
expressed that the yoke which serves to hold the deflector 
in that type of automatic sprinklers also tends to divide 
the spray of water, and thus interfere with uniform dis- 
tribution. In experiments with these sprinklers, the 
— was turned so that the yoke pointed towards 
the sprinkler at the diagonal corner; then, if there were 
any material interference with the distribution from this 
source, the pans above the diagonal lines of the square 
would show the deficiency. As a result, no imperfection 
from this cause was shown. If any such division took 
place to any especial extent in the jets from the sprinklers, 
the effects of the ceiling rendered the distribution uniform 
in this respect. 

The relative uniformity of distribution is estimated by 


pans; for example, in the case of the Parmelee sprinkler, 
at 13 lb. pressure, the extremes of delivery upon each 
25 square feet are : 


Maximum. 
cub. in. 


18 
57 
47 


175 61 


If the distribution had been uniform, each square foot 
would have received 25 cubic inches, and the result of 
the division would equal unity, instead of .297 (say three- 
tenths) of a perfect distribution. : 

Upon this basis the relative uniformity of distribution 
is found to be in the following order : 


Minimum. 
cub. in, 
13 
15 
18 
15 


Relative Distribution. 


3 1b. per Squre '13 Ib. r Square 22 lb, per Square 
aot | Ca. | neh. 


36 Ib. per 
Square then, 
Parmelee 
Burritt rose 
Grinnell 
Burritt sens!- 
tive 
Kane 


| 
| Parmelee } 
Burritt rose | Burritt rose 
Grinnell Grinnell 
— sealed ,Brown sensitive 
deflector | 


Parmelee Parmelee ' 
Grinnell 
Burritt rose 


Kane 


Brown sensitive ‘Brown sensitive Bishop, sealed 
deflector 
Grinnell placed Burritt sensitive Burritt sensitive 
upright 
Bishop upright | Grinnell pee Grinnell placed 
u t 


P upright 
Walworth Bishop upright 
Kane Walworth 


Brown sensi- 


ive 
Bishop, sealed 
deflector 

Burritt sensitive Bishop uprght 
Bishop, sealed Walworth 

deflector 
Walworth 


Bishop upright Kane 








(Zo be continued.) 





FOREIGN AND COLONIAL NOTES. 

Steel Rails for the Northern of France Railway.—The 
Northern of France Railway Company has just ordered 
30,080 tons of steel rails from the Aire Company 
(Pas-de-Calais). The rails are to be delivered in 1886, 
1887, and 1888. The prices at which the rails were con- 
tracted for have not transpired. 


Gas at New York.—The stockholders of six of the gas 
companies of New York have dacided to amalgamate into 
one great corporation with a capital of 39,078,000dols. Only 
two companies will be left out of the great pool, viz., the 
New York Mutual Gas Light Company, long established, 
and the Equitable Gas Light Company, a new concern. 


New Zealand Railways.—The North Island Trunk Rail- 
way committee of the New Zealand House of Representa- 
tives has presented its report. The committee declares 
itself in favour of the central route, striking inland from 
the west coast at Marton, near Wanganui, passing on the 
western side of Lake Taupo, and meeting the line which 
connects with Auckland and Te Awamutu. 


Canadian Pacific Railway.—The Canadian Pacific Rail- 
way Company is now prepared to build across the St. 
Lawrence, at Montreal, and thus to make a connection 
with the Vermont Central Railway, and practically form 
a through line to Boston or Portland. 


Intercolonial Railway.—A new bridge across the St. 
John, at St. John’s, New Brunswick, is fast approaching 
completion. The object of the bridge is to connect the 
Intercolonial Railway with the New Brunswick Maine 
Central, and other lines. The bridge has an elevation of 
80 ft. above the water. It is to be on the cantilever prin- 
ciple with a main span of 450 ft., but with a total 
length of more than double those figures. The Dominion 
Bridge Company, of Montreal, is furnishing the iron for 
the bridge. 


The United States Navy.—The despatch boat Dolphin, 
built for the United States Government by Messrs. J. 
Roach and Son, of Chester, foes age has made _ her 
trial trip to New York. The Dolphin is built of steel and 
her structural arrangements are those common on merchant 
vessels. The hull is divided into six water-tight compart- 
ments by tranverse bulkheads extending to the upper deck. 
Her bow is slightly ram-shaped and is made specially 
strong. She is ri as a three-masted schooner, her spars 
are small and slight, and there is no head gear. She hasa 
flush open spar-deck without a poop cabin or forecastle. 
She has a small central deck-house near the cabin gang- 
way and another round the boiler and engine hatches. 
She is provided with steam steering gear, artificial ventila- 
tion, and electric lights throughout, including electric head 
lights, search lights, &c. er armament consists of one 
Gin. breechloader and four Hotchkiss revolving guns— 
two forward and two aft—mounted in the extremities of 
each bridge in fixed towers. The vessel’s dimensions are: 
240 ft. in length, 32 ft. beam, and 1500 tons displacement. 
She made an average of 15 knots per hour on her trial 
trip. 

Queensland: Railways.—An influential deputation has 
waited on the Queensland Minister of Railways to urge 
the Queensland Government to construct a short branch 
railway from Howard Station to the Queensland Land 
and Coal Company’s mine at Burrum. The deputation 
argued that the line would enable the company largely 
to increase its output of coal, while large quantities are 
now being imported from Newcastle. Mr. Miles said 
the deputation had waited on the Government to con- 
struct a line of railway through private property, and he 
was not prepared to accede to their request, but if it 





taking the average of the extremes upon each twenty-five 


were put in writing he would submit it to the Cabinet. 
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RECORD. 
Compitep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT SPECIFICATIONS PUBLISHED 
UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
in each case after the price; where none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 

Copies of —__ may be obtained at 38, Cursitor-street, 

hancery-Lane, E.C., either personally, or by letter, enclosing 
amount of priceand postage, addressed toH. RRADER Lack, Esq. 

The date of the advertisement of the opt of a complet 
cification is, in each case, given after the abstract, unless the 

‘latent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


FURNACES. 

914. J. Swain, Oldham. Blast and Cupola Fur- 
(6d, 4 Figs.) January 8, 1884.—A chamber or passage 
leading from the lower part of the furnace, and extending from 
below or above the level of the tuyeres to the upper part of the 
cupola, is made between the walls of the furnace. The gases ina 
highly heated state are forced through this chamber from the 
lower to the yt ag of the cupola, and heat is thus imparted 
to the tuyeres laid in the chamber, and so to the air for combus- 
tion forced intothe furnace. This chamber or pagsage may con- 
tain chloride of sodium over which the furnace gases are forced, 
the fumes rising and being forced with the other gases through 
the upper passages intothe furnace near the point of fusion, and 
thus purify and accelerate the fusion. When the cupola is pro- 
vided with a receiver, cold air pipes may be placed in a chamber 

above the receiver. (Sealed December 30, 1884). 


1086. J. Burch, Stockpest. and R. Allen, Man- 
chester. Construction of Furnaces and Sqponnine 
Employed in the Manufacture of Malleable 
Steel and Mode of Working them. (6d. 8 Fiys.) January 
9, 1884.—This refers to Specification 3250 of 1882, in which was 
described a furnace comprising three sections, viz., a main fire- 
grate, a reverberatory rocking hearth chamber of unusual Jength, 
and a rotating balling cylinder—and also a system of continuous 

uddling consisting in feeding a fresh charge of molten metal 
into the fore end of the furnace every time the refinery hearth 
rocks to and fro, the charges being caused to follow each other 
throughout the whole length of the chamber into the balling 
cylinder from the far end of which the several charges are de- 
livered in rotation in the form of puddled balls. The illustrations 
show such a furnace ‘fitted with the present improvements. The 
downwardly inclined hearth A! is made a perfect plane from end 
to end and is formed with a series of oblique guides A? which 
cause the charges delivered into the hopper A® to be moved for- 
ward at each rocking motion, and finally to be delivered by means 
of the spout A3 and an inclined gutter into the balling cylinder C. 











The oblique guides may be omitted. The hearth is mounted on 
rocker carriages E free to move on rollers di on surface beds 
G rizidly fixed to cross frames H. The lifting cams K are mounted 
on shafts supported in bearings on the cross frames and lift the 
sides of the hearth alternately by means of cam rollers L rotating 
in bearings secured to the hearth. The toothed gearing N secures 
the chamber against all risk of slipping sidewise. If the speed at 
which the metals flow along the hearth is not sufficient, the rock- 
ing speed or the inclination may be increased. The roof is con- 
structed in removable sections. The balling cylinder C is inclined 
downwardly and is fitted with a firegrate O for subjecting the 
balls to a final heat, the balls being caused by the rotation of the 
cylinder to move along the spiral gutter which has the form of a 
hollow curve. The balls roll down the sloping grid P on to car- 
riages which convey them to the shingling hammers, the melted 
cinder falling through the bars. The chimney U is erected at the de- 
livery end of the refinery chamber. (Accepted November 25, 1884). 


1261. T. Barlow-Massicks, Mellom, Cumb. Fur- 
naces for Melting, Puddling Re-heating Steel, 
Iron, and Iron Ore. [6d. 3 Figs.) January 11, 1884.—A 
separate connection is formed for the admission of air to the fur- 
nace, the air being thus prevented from passing through the joints 
of the brickwork, and coming in contact with the gas until the 
moment when the air descends through the roof, when it comes 
in contact with the gas issuing from the —— and thus 
the greatest intensity of heat is obtained at the point where it is 
most needed. The gas issuing from the regenerator is conducted 
through a number of —- inside the furnace, and extendin 
the full width of the furnace, forming passages for the gas an 
waste products alternately. Airis conducted through a suitable 
tube or passage at the end of the furnace to an opening built or 
formed in the roof of the furnace and covered by a loose top with 
an enlarged semicircular shaped end, which top may be removed 
for cleansing or repairs without stopping the furnace. (Accepted 
November 7, 1884). 


2190. T.L. Ellis, Coatbridge, L ik. Reverbera- 
tory Furnaces. (6d. 5 Figs.) January 26, 1884.—The fur- 
nace is fitted with a hopper a in which the green coal is placed 
and which is connec by the inclined passage c with the grate 
orchamber d. At the upper part of p ge cis a chamber e for 
the reception of the smoke and gases. The sides of the grate d 
are formed with perforationsg. A space h inclosed by the plate n 














surrounds the chamber e¢, so that air or steam may be forced or 
drawn ae the openings g, and up between the grate bars, 
The air may be forced by means of an injector. The upper part 
of the furnace above the inclined passage c is constructed with 








an air space i from which perforations open to the interior of the 
furnace for the purpose of burning the smoke and gases by means 
of air forced therethrough. (Accepted November 25, 1884). 


2160. J. H. Selwyn, London. Effecting Combus- 
tion of Liquid Hydro-Carbons in Conjunction with 
Water, Gas, or Steam. [ 3 Figs.) January 25, 1884.— 
This refers to Specification 4108 of 1883. The combustion is 
effected in the presence of plumbago or graphite. The iron pre- 
sent in the plumbago increases the quantity of hydrogen produced. 
(Accepted November 7, 1884). 


4955. G. W. von Nawrocki, Berlin. (J. Quaglio, Frank- 
fort-on-Maine, and J. Pintschand A. Lentz, Berlin). Furnace 
for Reducin , &c. (6d. 5 Figs.) March 15, 1884.—Two 
furnaces are connected together at the top by a horizontal passage, 
and a valve connected with the base of each furnace serves for the 
alternate admission of air to the furnaces and the discharge of gas 
from the same. The two furnaces being filled with coal and a fire 
made at or near the bottom, the outlet for the gases is connected to 
an exhauster, so that air is drawn in to the coal and up one 
furnace and down the other. As soon as the coal is red hot in one 
furnace the slide valve is reversed and thus also the circulation. 
When the coal in the second furnace is red hot the attendant 
charges it through a valve at the top with ores mixed with coal. 
The reduced metals collect in an external hearth connected with 
the bottom of the furnaces, and the vaporised metals and metallic 
oxides pass over to the second furnace to be completely reduced, 
while, at the same time, carbonic acid is converted into carbonic 


oxide. (Sealed December 2, 1884). 
9360. T. Dugard, London. (J. Mailer, San Francisco, 
U.S.A.) Furnace Fire-Door Liners. (4d. 3 Figs.) June 24, 


1884.—The furnace fire-door liner is made of cast iron with air tubes 
cast inside the liner and extending into the furnace. These tubes 
mesh or net next the furnace door. The tubes next to the fire 
forming a shield that absorbs the heat, protects the door liner, and 
delivers the air very hot and in suitable condition for perfect com- 
bustion. (Sealed November 14, 1884). 


10,448. R. Main, Ardeer, and W. Galbraith, Glen- 
grace. Ayr, N.B,. Obtaining Ammonia from the 

Evolved from Blast Furnaces, &c. (2d.) July 
22, 1884.—The gases are directed into a tank or tower in which is 
a solution of hydrochloric acid which may be injected in the form 
of a spray, the solution being continuously circulated from the 
top to the bottom of the tower until saturated with ammonia. 
(Sealed November 25, 1884). 

14,158. W. R. Lake, London. (W. Courtenay, New 
York, U.S.A.) Manufacture of Steel. ([2d.] October 25, 
1884.—Bessemer or open-hearth steel or wrought iron is melted in 
a furnace com or lined with graphite or plumbago mixed or 
not with coal-tar, bitumen, or similar hydro-carbon, or with cal- 
careous or dolomitic substances. Molten metal may be poured 
or drawn into such afurnace. (Accepted November 25, 1884). 


MANUFACTURE OF GAS. 

2207. G. R. Hislop, Paisley. Gas Producers. [6d. 
4 Figs.) January 26, 1884.—The gas producer consists essentially 
of an Soblong chamber, the floor of which is formed by arches 
springing from the centre to the side walls and supported by 
metal J ners and pierced with ports for the admission of 
air and water vapour. Referring to the illustration, the oblong 
chamber A is ,covered by an arch through which the fuel is 
charged by an opening provided with a doorC. The bottom ‘is 
built up of slopes, and supported upon iron plates D, A number 





of openings E cased with metal serve forthe passage of air into the 
lower part of the fuel, and at the front of each archway Fis fitted 
an air-tight door H provided with a grating for regulating the ad- 
mission of air. A water trough is fitted at each side of the arch- 
way, into which the ashes and clinkers are raked, the vapour 
entering the ports with theair. The outlets through which the gas 
3 from the producer are ted to a combusti hamb 
n connection with a series of retorts, the gas being introduced to the 
chamber through a system of regenerator flues. (Accepted No- 
vember 7, 1884). 


443, C. E. Bell, Durham. Coking and Distilling 
Coal. [6d. 3 Figs.) January 2, 1884.—The walls of the oven are 
flued below and up to the line where the coal comes when the 
oven is loaded. e flues may be built against or attached to the 
walls, and are connected by pipes to an exhauster or fan. Between 
the oven and the exhauster, the pipes are connected with?deposit 
lutes, scrubbers, and other apparatus necessary to obtain the tar, 
oil, ammonia, &c. The $ are drawn away at or near the zone 
of combustion or carbonisation. The flues are provided with 
suitable regulating and stop valves. (Sealed December 30, 1884). 





491. B. P. Walker, Birmingham, and J. A. B. 
Bennett, ’s Heath, Worc. Self-Acting Retorts 
for the Dis' tion of Solid Substances. [6d. 4 Figs.) 


January 3, 1884.—The material to be acted upon is made to 
traverse the length of the retort by the action ofa screw. The 
material is prevented from being carried round by the screw 
through the interposition of fixed stops or detents. A second 

ropelling screw is placed parallel with the first, so that its threads 
ie in the grooves of the first. A disc has its circumference formed 
with cogs gearing with the thread of the second screw. The turning 
ef the screw gives rotation to the discs and the cogs clear out any 
adhering matter that may have been carried round. (Accepted 
December 9, 1884). 


1193. J. H. Johnson, London. (F. Hembert and E. 
Henry, Paris.) Manufacture of Gas. [6d. 10 Figs.) Jan- 
uary, 10, 1884.—The ordinary retorts are fitted with an ascension 
pipe communicating with two hydraulic mains and with a per- 
orated injection pipe. After the ordinary distillation, water or 
steam or liquid hydro-carbon is brought into contact with the incan- 


descent coke or coke dust, or refuse may be raised to a red heat 
and treated ina similar manner, steam or water being employed 
if desired to produce a heating gas and liquid hydro-carbon if de- 
sired to P uce a lighting gas. Pure hydrogen may be pro- 
duced by forcing superheated steam through incandescent coke, 
the carbonic oxide may be converted by the oxygen of the water ata 
high temperature into carbonic acid, which is absorbed in a 
purifier by lime. (Accepted November 14, 1884). , 

Ley, Barrow- 

way 


Delivering ag 
where, (8d. 8 Figs.) February 13, 1884.—The coke falls, as 
it is drawn from the retorts or ovens, between guide plates form- 
ing long hoppers provided with sprinkling apparatus for quench- 
ing the coke. The coke is delivered from the hoppers into a 
system of conveyors consisting of endless chains supported on 
rollers, and made up of links carrying receptacles locking to- 
ether to form a continuous travelling trough. The coke is de- 
ivered from the conveyor by means of a plough, which, being held 
stationary whilst the conveyor continuesin movement, directs its 
contents over the sides of and out of the conveyor. The receiving 
and delivery conveyors are driven from the main conveyor. The 
plough is preferably movable on overhead rails. (Accepted De- 
cember 5, 1884). 


4708. A. M. Chambers, Thorncliffe, and T. Smith, 
Chapeltown, Yorks. Coke Ovens and Methods of 
and Apparatus for Collecting and by 2 the 
Products of Combustion from such Coke ens. 
{6d. 6 Figs.) March 11, 1884.—This refers to the coke oven 
described in Specification 5122 of 1879. The chimney of this oven 
is closed or removed, and the outer end of the pipe conveying air 
to the top of the furnace is connected to air-pumping machinery 
by which air can be forced down through the coke, and thence 
through the discharge pipe into the condenser. The volatile 
inguelionte which usually escape are thus condensed and collected. 
(Sealed December 30, 1884). 


6229. W. T. Walker, London. Gas Retorts. [éd. 
4 Figs.) April 10, 1884.—The outer side of the retort lid is formed 
with a central boss in which is a recess and the lid has its facing 
surfaced so as to fit the surfaced facing of the mouthpiece. A 
screw passing through a fixed crossbar has on its end an eccentric 
which is pee through a slot in the boss and into the recess so 
that the lid can be forced down by the screw. The vertical pin 
of the hinge of the crossbar turns in an eye on the mouthpiece 
and is fixed to the crossbar so that the pin cannot turn in the 
crossbar. A movable hinge or support is provided upon the side 
of the mouthpiece opposite the hinge and is moved in or out of 
action laterally. (Accepted November 18, 1884). 


8144. A. W. L. e, London. (Stettiner Chamotte 
Fabriks-Actien Gesellschaft Vormals Didier Stettin, Germany). 
Retort and Muffie (6d. 4 Figs.) May 23, 


1884.—The fuel is introduced to the grate through an opening 
which can be closed by a door in an air-tight manner, the slag and 
ashes being removed through a similar door. The entire air for 
combustion is admitted in astream into the furnace through two 
adjustable openings, and passes through the lower channels h in 
the direction of the arrows. It then divides into two streams ; the 
one, the primary air of combustion, being led to the slits i be- 
neath the grate, and the other passing ‘ough the channels h 
into the channels h3, where its quantity is regulated by slides 
and by the slits J it enters as secondary air of combustion above 








the furnace grate, — Thus when there is a large quantity of fuel in 
the furnace, the primary current, meeting with greater resistance 
than when there is a small quantity is decreased and the secondary 
current increased, thus producing, an automatic regulation of the 
quantity of the two kinds of air. The products of combustion 
enter the smoke channel m, and pass from the front to the rear, 
and down through n and by the passages 0, from back to front, 
thence by the passages p from front to rear, and to the chimney flue, 
heating the air in channels A A3. The products of combustion 
may also be utilised for heating water in an iron tank below the 
grate, the steam passing up through the hot fuel. (Sealed No- 
vember 4, 1884). 

12,456. W. H. Beck, London. (W. F.C. M. McCarty, 
St. Petersburg, Russia). bon 
Gas. (6d. 4 Figs.) September 16, 1884.—Three or more fur- 
naces are combined together, the bustion chamber of each 
being provided with a closed muffle containing respectively lime, 
iron (or ae in a finely divided state), and charcoal. The 
mixing chamber is provided with a hydro-carbon injector, and 
superheated steam is introduced into the first muffle and passes 
over or through the heated lime, and thence over the heated iron 
or copper in the furnace and then over the charcoal in the third 
muffle, from which it passes to the mixing chamber when it ig 
mixed with hydro-carbon and finally to the heating or fixing coil 
orchamber. (Accepted November 18, 1884). 


14,260. A. W, L. Reddie, London. (2. A. Chesebrough, New 
York, U.S.A.) Manufacture of Gas. [6d. 3 Figs.) October 28, 
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1884.—Bone-black charged with oil or hydro-carhon matter is sub- 
jected to a heat sufficient to vaporise the hydro-carbon matter 
and convert it intoa permanent gas. Referring to the illustration 

at the top of the retort A is an inlet for bone-black surmounted 
by a hopper Din which is arranged a ribbed feeding cylinder E. 
The bone-black falls upon the upper of aseries of inclined shelves 
down which it passes to the outlet i and cooler F. In passing down 
the retort the bone-black is subjected te great heat. The 
given off from the bone-black passes out by the outlet j. (Ac- 
cepted November 28, 1884). 


. Dawson and W. att, Thorncliffe, 
Yorks. Centre Valves for Gas ers, (6d. 11 Figs.) 
January 8, 1884.—Supposing the invention to be applied to a 
centre valve conn with four purifiers, the valve casing con- 
sists of eight chambers divided by radial ribs, each chamber being 
divided by a radial rib into two , one of which communicates 
with either the inlet or outlet pipe to one of the purifiers. Pipes 
descend from the bottom of the chambers into the seal tank to 
carry off any condensed liquid. The upper parts of the chambers 
are covered by a circular valve or cover open below and closed 
above in the usual way. The main inlet enters a lower tank and 
rises into the valve through a centre annular opening surrounding 
a main descending outlet _. A central opening in the valve 
covers the outlet pipe and communicates with a radial chamber 
in the valve, fitting and covering the two parts]of one chamber. 
the annular space being in communication with the inlet, and 
also with two radial chambers in the valve, each large enough to 
cover only one of the parts of the chambers, one being over an 
open part, and the other over a closed part. According as one or 
other of these parts is over any open chamber, all or one particular 
open will be in operation, and in the latter case access can be 

d to the closed purifiers. (Accepted December 9, 1884). 


2831. W. P. Ingham and A. C. Hill, Middlesbrough. 
Making Retorts, &c. (6d. 3 Figs.) February 6, 1884.— 
This refers to Specification 712 of 1876. The machine for making 
the retort comprises a motive power cylinder and a clay cylinder, 
each provided with a piston, the pistons being connected together 
bya rod. The rod is connected to a crosshead actuating a lever 
connected bya rope or chain passing over pulleys to a winch on 
@ lower lever, one end of which is connec’ to a weigh-bar, the 
other end being connected to a frame for the reception of the 
retort, which frame can thus be readily putin any desired position. 
(Accepted December 2, 1884). 


CASTING METALS. 


708. W. Whitfield, Gateshead. Making Moulds 
for Pipes, Columns, &c, [6d. 8 Figs.) January 4, 1884.— 
The moulds for pipes, columns, &c., are produced from a pattern 
having one-half its diameter (or depth) exposed, around which 
the sand is filled into a box-shaj frame rising and falling to a 
required extent, and by which frame, having a covering case 
attached to it, and being drawn steadily down by manual or 
mechanical power, the sand is compressed and consolidated around 
the exposed half of the pattern. Referring to the illustrations, 
the pattern D is placed in the inverted treugh C, so that one-half 
of its diameter protrudes, as shown in Fig. 3, The frame E is 


ae 





raised to its highest position by means of the screws F and worm 
gearing shown in Figs. 1 and 2, so that its bottom edge is just 
below the top edge of the trough C, and is filled with moulding 
sand. The semicircular case L is then bolted or clamped to the 
flange of the sliding frame E, which is then lowered by the gear- 
ing to the position shown in Fig. 3, the sand being compressed 
round the pattern D. The pattern is then dropped by means of 
the arms M working on fixed fulcrums and operated by rods O 
from the handle P. The other half of the mould is formed in a 
similar manner ‘in a second case L, and the two are placed 
together. The frame E may be raised and lowered by means 
of a hydraulic cylinder. (Sealed January 6, 1885). 


2786. A. M. Clark, London. (M. Brustlein, Paris.) 
Casting Steel. (6d. 6 Figs.) February 5, 1884.—The ladle is 
provided with a pipe having a nose or spoon of larger section than 
the pipe to reduce the velocity of the stream of molten liquid 
entering the mould, and formed so as to project the molten liquid 
in a nearly horizontal direction. The ladle is provided with 
mechanism, so that it can be raised so that the point of delivery 
of the molten metal can be maintained at about the surface of the 
bath. The mould is rotated so that the metal is directed towards 
the various parts of the bath, and is constructed of cast steel 
lined with refractory material, and has a bottom plate of sheet 
metal forming a good conductor resting on radial ribs of a metal 
frame. A fixed nose discharges water on the under surface of the 
plate. The foundation plate is provided with a central water Pipe, 
and with bevel gearing for rotating the mould. (Sealed Nove 
28, 1884). 

3501. J. D. Ellis, Rotterdam. Casting Ingots of 
Steel, (6d. 5 Figs.) February 18, 1884.—This refers to Speci- 
fication 822 of 1882. A feeder or tube of fireclay is adapted to 
the ingot moulds for the purpose of making ingots by keeping the 
metal contained in the feeder in a molten condition longer than 
that portion which was contained in the mould. The feeder is 
inserted in the top of the mould which it enters for a short dis- 
tance, and extends above into a heating flue or furnace, by which 
it is surrounded so as to be heated to a temperature sufficiently 
high to keep the steel in a molten state. (Accepted November 12, 
1884). 


4477. (6d. 1 Fig.) March 6, 1884.—In this specification it is 
stated that by means of a heated feeding tube, the usual large 
quantity of extra metal to form a head is iderably reduced 


and a sound casting produced. (Accepted November 18, 1884). 


3580. H. J. Haddan, London. (C. F. Brush, Cleveland, 
U.S.A.) Extr Castings from Moulds. (6d. 
3 Figs.) February 19, 1884.—In making soft metal castings of 
thin web portions, on the sides of which are formed thin projec- 
tions, a series of transverse ribs are formed on that side of the cast- 
ing which is most easily detached, from one part of a jointed mould, 
- to which ribs can be attached a device which will evenly draw 
the casting from the other half of the mould. The extractor 
frame is rectangular and rests on the mould frame. A series of 
transverse angle bars @! are arranged at a suitable distance apart 








within the frame, one side of the ange bar being horizontal and 
ae gama slightly below the frame. In the middle of each of these 

rs are formed lugs, to which are pivotted by lugs similar re- 
versed angle bars a! having on the lower edge of their faces a 
recess into which the outer edge of the horizontal flange of the 
bar a!, when the bars @ are turned down, projects. A handle is 
secured between arms projecting from the bars a. On the 


gas | sides of the frame are pivotted levers b held by 


rings parallel 

with the sides of the frame, and are acted po the curved 
ends s of levers B. To prepare the extractor 

e handles of the bars @ are all turned up, as shown to 


cam-sha 
for use 


the left of the illustration, and the levers B are placed hori- 
zontal. The frame is then put on the mould and pushed to 
the right until the horizontal flange of the bars a! come into con- 
tact with the ribs on the casting when the bars @ are turned down, 
bending and gripping the ribs between their flanges, each suc- 
ceeding bar a locking the previous one. The levers B are then 
turned upwards to their vertical position, their ends s depressing 
the levers b which rest on the mould frame, and so raising the 
frame gradually and with it the casting. The whole frame is then 
lifted by the handles of the levers B, and the bars @ are again 
raised to release the casting. (Accepted December 5, 1884). 


12,185. R. W. Traylor, Richmond, Virg., U.S.A. 
Moulds for 8, (4d. 2 Figs.) September 9, 1884.— 
The whole or a part of the matrix cavity or moulding surface is 
com of mica. Referring to the illustration, the sheets of 
mica B, preferably placed upright and at right angles tothe frame 
A, are compressed so as to prevent molten metal running between 


the sheets and so as to permit the body of the mica to be cut 
or to the desir-d configuration. The gas arising from the 
molten metal readily escapes between the sheets. As shown the 
mould is shaped to cast the shell of a globe valve, the mould being 
in two halves, each having a suitably shaped cavity. (Sealed De- 
cember 12, 1884). 

Minnea: 


12,473, P. L. Simpson, lis, U.S.A. Gear 
M Machin (6d. 6 Fost baker 16, 1884.— 


0’ 
Above the moulding bed is an index ring or cylinder, secured to a 
central standard. A horizontal arm is fitted to turn round the 
standard below the index cylinder, and carries adjustable devices 
for supporting the tooth block, and a vertical bar connecting the 
horizontal bar with the index cylinder. Referring to the illustra- 
tion, the horizontal arm D is provided with a longitudinal slot in 
which slides the carriage K cast with two hubs, the one bored out 


























and screwed to receive the screw N and the other bored out to 
receive the guide rod O. To the lower ends of the rods is secured 
the block R to which the tooth block is pivotted, ard which is 
raised or lowered by the screw N. The carriage K is traversed 
by means of the screw K. The prongs of an arm adapted to slide 
in a slot project downwards on each side of the pattern 
tooth, and when the tooth is withdrawn prevents the sand from 
falling away. The position of the arm D is fixed by means of the 
index arm G and the cylinder C. (Sealed December 23, 1884). 


TREATING ORES. 


Miller, London. Amelgamatin A 
ratus. (6d. 13 Figs.) June 18, 1884.—The ore oy BL. ore 


the upper end of a vertical vessel charged with mercury, and is 
caused to descend by the action of revolving helical blades so as 
to issue at the bottom into a second vessel also charged with mer- 
cury in which the ore is cau to ascend. Transverse grids in 
the first vessel divide and distribute the material. Referring to 
the illustration, the vessels A and B being charged with mercury, 
and the shafts C and D carrying helical blades, being caused to re- 
volve, and the plunger L being caused to reciprocate, the ore is 
fed into the hopper M. At every back stroke of the plunger L a 
portion of the material descends from the a and is by the 
forward strokes. forced into the upper part of A, and caused to 
descend through the mercury by the revolving blades, being dis- 
tributed by the grids G. The ore then ascends in the limb B, and 


9151. A. 





is discharged at N. - screw may be or my bre in lieu of the 
plunger, and the vessel A may open directly into an outer con- 





centric vessel surrounding it. The weight of the material may 
be made to feed the ore forwards. (Sealed December 16, 1884). 


143. B. C. Molloy, London. Amalgamating Gold, 
&c. (6d. 2 Figs.) January 1, 1884.—The slime or crushed ore 
and water is into a box containing mercury through which 
it is drawn by means of an endless belt passing over cylinders 
or drums at the ends of a box. The bottom of the box is closed 
by a porous diaphragm, and underneath it is a trough containing 
an aqueous electrolyte having its surface in contact with the 
under surface of the porous diaphragm. A current of electricity 
is passed from an electrode in the electrolyte to an electrode in 
the mercury, The hydrogen or the hydrogen and metal formed 
at the latter electrode prevent sickening of the mercury, and by 
means of the band the ore is carried into intimate contact with 
the mercury. (Sealed December 16, 1884). 


11,827-8. J.Simpson and E. W. Parnell, Liverpool. 
Treatment of Ores Containing Sulphide of Antimony 
for the Purpose of Obtaining the said Sulphide ina 
Concentrated Form. (2d. each.} September}, 1884.—The ore 
in a finely pulverised condition is added to an aqueous solution of a 
fixed alkali or alkaline sulphide or sulphide of an alkaline earth 
and agitated until dissolved. The gangue, or residue, is then 
separated, and the antimony is separated by muriatic or other 
acid, air, or by ee to dryness, In the second specifica- 
tion, the ore is added to i Iphide, and is obtained, after 
separating the gangue as above, by boiling in a closed vessel, 
the sulphide of ammonium being recovered by means of a con- 
denser, and the sulphide of antimony from the residual liquor, 
(Sealed December 9, 1884). 

. TREATING METALS. 

12,182. J. E. Atwood, Brooklyn, U.S.A. Purifying 
Molten Iron or Steel. [2d.)} September 9, 1884.—Mercury 
is amalgamated with lead, and the amalgam infused into pig, cast 
or wrought iron, or steel. (Sealed December 12, 1884). 


5430 E.H. Russell, Park City, Utah, U.S.A. Sepa. 
ration of Lead from Precious Metals. ([2d.) March 25, 
1884,—A hyposulphite solution of the commingled metals is first 
prepared, and is then treated with a soluble carbonate so as to 
precipitate the lead. (Sealed December 9, 1884). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
—— with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








Yarrow Stern-WuHEEL Boats.—We have good autho- 
rity for stating that the Yarrow stern-wheel steamers 
which were built for the Nile expedition, are considered 
by the military authorities a great success, 


WHITWORTH SCHOLARSHIPS.—We are requested to state 
that the Lords of the Committee of Council on Education 
have caused a medal to be prepared by Mr. Allan Wyon 
from designs by Mr. Poynter, R.A., as a memorial of the 
founding and endowment of the Whitworth scholarships 
by Sir Joseph Whitworth. Their lordships have also 
authorised the issue of a copy of this medal to each of the 
scholars who have held scholarships and have gone through 
the prescribed course satisfactorily. Scholars, or the legal 
representatives of such as are dead, are requested to inform 
the secretary of the Science and Art Department at South 
Kensington, of the address to which their medals should 
be forwarded. 


INTERNATIONAL INVENTIONS EXHIBITION.—The Council 
of the Society of Arts announce that they will award the 
following Gold Medals in connection with the Interna- 
tional Inventions Exhibition :— Under the Joint Stock 
Trust, one Gold Medal for the best application of Photo- 

phy to a Permanent Printing Process ; Group XXVI., 
lass 140; Group XXIX., Class 159. Under the Howard 
Trust, five Gold Medals for the best exhibits (coming 
within the terms of the Trust) in the following classes :— 
One for the best exhibit in Group IV., ‘‘ Prime Movers,” 
Class 26—Steam Engines and Boilers; one for the best 
exhibit in Group 1V., Class 27—Gas and Air Engines; 
one for the best exhibit in Group IV., Class 28—Means 
of Utilising Natural Forces; one for the best exhibit in 
Group XI, ‘“‘ Hydraulic Machines, &c.,” Classes 59 to 62; 
one for the best exhibit in Group XIII., ‘‘ Electricity,” 
Class 72—Distribution and Utilisation of Power. Under 
the Fothergill Trust, one Gold Medal for the most novel 
and best exhibit in Group XXVIII., ‘ Philosophical 
Instruments and Apparatus,” Classes 148 to 158, Under 
the Alfred Davis Trust, three Gold Medals to be awarded 
in Division II. of the Exhibition (Music), Groups XX XII. 
to XX XIV., Classes 166 to 180. The Counci a pe to 
ask the juries in each class to recommend for their consi- 
deration either two or three exhibits which they might 
consider deserving a prize. It will not be necessary for 
any special application to be made in respect of these 
prizes, The medals are each of the value of 20/. 











Jan. 23, 1885.] 


ENGINEERING. 


aa 
42 








RAILWAYS IN NEW SOUTH WALES. 


In an article published in our last issue, we gave 
jarticulars regarding the railways in operation in 
New South Wales; we propose now to deal with 
the principal lines in course of construction, and 
with the extensions recently authorised. 

Of the several lines in course of construction, the 
first in general importance, as well as from an engi- 
neering point of view, is that between Sydney 
and Neweastle, which, from junction to junction 
with the existing main lines, will be 93 miles in 
length. By its means the northern and southern 
systems will be united, and continuous railway com- 
munication established between the colonies of 
Queensland and Victoria. When completed, the 
length of railway connecting the northern and 
southern extremities of New South Wales will be 
866 miles. The construction of this intermediate 
length has been delayed in view of the difficult cha- 
racter of the work and the heavy expenditure which 
it was seen to involve, coupled with the fact that, 
owing to the barren nature of the country through 
which it had to be taken, little or no local traftic 
could be expected to accrue. As a connecting link, 
however, between the two principal commercial 
centres of the colony and the northern and southern 
systems of railway, its ultimate construction was 
clearly only a matter of time. This extension in- 
volves costly bridgework over the Paramatta and 
Hawksbury rivers and the numerous creeks and 
gullies in its course, and is estimated to cost little 
under 20,0001. per mile. The bridge over the Para- 
matta, 956 ft. long, will be constructed to carry a 
double line of railway upon lattice girders built in 
two lengths of 478 ft. each, 17 ft. 6 in. deep, and car- 
ried on cast-iron cylinders 11 ft. in diameter below 
and 9 ft. above the water line, in six spans of 150 ft. 
each in the clear. The cylinders will have to be 
carried down toa depth varying from 70 ft. to 126 ft. 
below the under side of the girders, in order to 
obtain a proper foundation. The bridge over the 
Hawksbury will be 2830 ft. in length, of somewhat 
similar construction, although the spans will, in all 
probability, be made considerably over 150 ft., in 
order to reduce as much as practicable the number 
of piers, as the borings have shown that a solid foun- 
dation cannot be reached except at an extreme 
depth. The next important extension in hand is 
that between Blaney and Murrumburah, 108 miles 
long. It formsa junction between the western and 
southern systems, to the west of the mountains, 
and enables the traffic of these two systems to be 
interchanged by a shortened route, and without 
making, as at present, the ascent of the moun- 
tain range, the points of junction at Blaney and 
Murrumburah being, respectively, only 2800 ft. 
and 1350 ft. above the sea. Another extension of 
importance, as involving considerable engineering 
difficulties and expensive works, is that from 
Sydney to Kiama, 73 miles in length. This line 
has been the subject of more than usual political 
controversy and public comment. Considerations, 
other than the mere interests of the public, have 
been freely suggested as the motive power which 
has operated in producing this extension, or, at all 
events, in determining the course laid down for it to 
take ; whilst from an engineering point of view, 
and as involving heavy gradients and therefore 
expensive working, it is undoubtedly open to 
serious objections, and will, it is believed, cost 
not less than 18,000/. per mile. A short length 
of this line has been completed and opened 
for traffic, but the carrying out of the con- 
tract for its further extension has been stopped 
pending inquiry and consideration. The length 
already opened has involved a bridge 956 ft. long, 
similar to the one already described for the Paramatta 
river, but constructed for only a single line of way. 

With respect to the new extensions just autho- 
rised, some are, doubtless, as has been the case in 
the past, dictated more or less by what may be 
called the Government exigencies of theday. From 
the debates in Parliament it is evident that they 
are not in all cases in accordance with what would 
be recommended either from an engineering or 
from a financial point of view. As regards many 
of them it cannot reasonably be anticipated that, 
at the rate they are estimated to cost, they will 
prove remunerative for many years to come, for it 
has been found that several of the more recent ex- 
tensions though constructed at much less cost— 
notably that from Junee to Hay and the one from 
Wallerawang to Mudgee—do not even pay working 
expenses, and, at best, do not return more than a 





small fraction of the interest on the money expended 
on their construction. But whatever their ultimate 
result may prove to be, their immediate effect 
will, doubtless, fulfil one chief object of their pro- 
motion, namely, to enhance the value of the pro- 
perty through which they will run, while stimulat- 
ing at the same time some of the industries of the 
colony and facilitating at all events the spread of 
population in the interior. 

Commencing in the north, the proposed extension 
from Tenterfield to the Queensland border comes 
first. Although only twelve miles in length it will 
involve considerable expenditure, not only on ac- 
count of the broken character of the country passed 
over, but in providing the special accommodation re- 
quired at the border by the break of gauge. The 
railway gradients will be 1 in 40, and the cost is 
estimated at 173,000/., or at the rate of 14,4001. per 
mile. The works on the proposed line from Glen 
Innes to Inverell, 45 miles long, will also be of an 
expensive kind, as the line will cross various creeks, 
and for several miles will necessitate heavy earth- 
works together with numerous culverts and much 
tunnelling. It will involve a ruling gradient of 1 in 
33 and 12-chain curves. The estimated cost is 
578,000/., or nearly 13,0001. per mile. goiiz; 

The extension from Glen Innes to Grafton, 
103 miles, will, if carried out, require works of an 
exceptionally costly character. It will cross two 
rivers involving expensive bridges, while the nature 
of the country will necessitate numerous cuttings and 
twelve tunnels, of a total length of over 2400 yards, 
through granite rock, together with large quantities 
of masonry in the construction of retaining walls 
and culverts. Numerous curves of 8 chains radius 
for an aggregate length of five miles will be re- 
quired, with gradients varying from 1 in 33 to 
lin 40. In 18 miles there will be a difference in 
level of over 2100ft., giving an average gradient of 
lin 44 for that length. The cost is put at 2,000,000/., 
or close upon 19,5001. per mile; but it is not im- 
probable that even that amount will be exceeded. 
This is one of those extraordinary railway schemes, 
which, from time to time, obtain the sanction of 
the Legislature, and which, if too freely indulged 
in, will result in a serious drain on the revenue 
of the parent line and impair the value of the 
railways of the colony as a_ public security. 
The expediency of involving the colony in such 
a costly undertaking to serve an area so limited, 
and within easy reach of the coast, was freely 
questioned during the debate in Parliament, 
and the proposal was carried by a bare majority of 
29 to 27. It is not improbable, therefore, that in 
the event of a change of Government taking place 
at an early date, this extension will be abandoned 
and a line substituted in its stead connecting Ten- 
terfield direct with the proposed new railway 
between Grafton ‘and the Tweed river, through a 
district more fertile and more suitable for railway 
construction. The Grafton and Tweed river exten- 
sion, 165 miles in length, is estimated to cost a 
total of 1,980,000/., or 12,000/. per mile—as against 
19,5001. for the length between Grafton and Glen 
Innes—and a line from Casino to Tenterfield could, 
it is believed, be constructed at the same rate. 

The extension from Muscelbrook to Cassilis. 70 
miles in length, although it will pass through a 
much less difficult country, will nevertheless involve 
an expenditure estimated at 700,000/. The exten- 
sions from Bathurst to Rockley, 18 miles, on the 
western system ; from Goulburn to Crookwell, 25 
miles; from Tarago to Braidwood, 31 miles; and 
from Galong to Burrowa, 18 miles long, on the 
southern system are, in respect of length, of com- 
paratively minor importance. Portions of them 
will, however, necessitate some heavy works, and 
they will together, it is estimated, involve an ex- 
penditure of 908,000/., or an average of nearly 
10,000/. per mile ; the least expensive of them being 
that from Galong to Burrowa, estimated to cost only 
80001. per mile. 

The extension from Gundagai to Tumut, also on 
the southern system, although only 33 miles in 
length, will necessitate an expensive bridge over 
the Murrumbidgee, and will, it is estimated, cost 
no less than 500,000/., or at the rate of 15,000/. per 
mile. The line from Wagga to Tumberumba, 68 
miles, will also involve considerable expenditure on 
bridges, while the earthwork will be of a heavy 
character. It will necessitate a continuous gradient 
of 1 in 40 for seven miles with curves of 12 chains 
radius. The estimated cost is 710,000I. 

The most costly of all the new extensions pro- 
posed, excepting, perhaps, that from Glen Innes to 











Grafton, is that between Kiama and Jarvis Bay, as 
it will necessitate works of a very heavy character 
throughout, comprising several tunnels, and the 
bridging of the Shoalhaven river, and several ex- 
tensive creeks. The ruling gradients will be 1 in 
40, with 12-chain curves. Though only 40 miles in 
length, the cost is estimated at 804,000/., or 20,0001. 
per mile. This, as willbe seen, is an extension of the 
line already referred to between Sydney and Kiama, 
as having been thesubject of much publiccontroversy, 
and it is probable that, in the event of a change 
of Government, this proposed extension, as well 
as the incompleted portion of the original line, 
at present in suspense, would be abandoned. The 
extension from Bega to Eden, in the extreme 
south of the colony, will form an isolated section of 
40 miles long. It, too, will necessitate expensive 
works in respect of bridges, tunnels, and earth- 
works, and for special wharfage accommodation at 
its southern end, on Twofold Bay. It will have 
gradients of 1 in 40 with curves of 12 chains. The 
cost is estimated at 606,0001., or over 15,0001. per 
mile. It was also proposed to extend the line from 
Mudgee to Walgett, a distance of 211 miles, at’an 
expenditure of 1,379,000/. The proposal was, 
however, negatived by a large majority, on the 
ground that the proper line of communication with 
Walgett and Coonamble was either by way of 
Dubbo, on the western, or by Narribri, on the 
southern system. A short length of 15 miles from 
Bowral to Robertson on the svuthern line was also 
rejected. 

The “light railways” authorised are as follows : 
from Narrabri to Moree in the north, 61 miles; from 
Nynan to Cobar, 82 miles; from Forbes to Will- 
cannia, 340 milesin the west ; and from Culcairn to 
Corowa in the south, 45 miles. In regard to these 
it is proposed—while retaining, as was previously 
stated, the same gauge as the existing lines—to lay 
rails of only 60 Ib. to the yard in place of the 75 lb. 
and 70 1b. rails hitherto used. Further, to adopt 
half-round sleepers with little ballast, and to sub- 
stitute burnt clay where gravel or stone is not 
easily procurable. It is also proposed to follow, as 
nearly as practicable, the natural surface of the 
ground. It may be doubted whether these econo- 
mies are altogether wise. It will, undoubtedly, be 
found in the long run that capital expenditure has 
been reduced at the cost of working expenses, and 
that works and material saved at first will have to be 
met by greater expenditure hereafter. This result 
has already been experienced in the case of those 
extensions on which, atthe instance of the Govern- 
ments of the day, flanged rails of 70 lb. to the yard 
were substituted for the 75lb. rails, with chairs 
used on the earlier sections, and other so-called 
‘*economies” were carried out. The cost of mainte- 
nance of way on these lighter railways has been much 
higher than on the older lines ; a result which—as 
we observe by the published papers—was clearly 
pointed out by the engineer-in-chief as certain to 
ensue at the time the alterations were proposed. 
The published returns show that while the average 
cost of maintenance on the heavier permanent 
way is 103d. per train mile, on the extensions with 
the 70 Ib. rail and lighter permanent way it is over 
1s. 4d. per train mile. Another case in point is that 
of the Blacktown and Richmond branch, near 
Sydney, 16 miles in length, which was constructed 
asa “light railway,” following more or less closely 
the surface of the ground, at,a cost of 52001. per 
mile. The cost of maintenance of this line is 2s. 
per train mile, although worked with specially 
light engines; and it has never paid its working 
expenses, although no less than 46001. per mile of 
line has been expended upon it to capital account, 
since its opening, in the endeavour to ‘‘improve” 
it and make it a paying concern. 

In respect of the light railways just autho- 
rised, it is estimated that the effect of the cheaper 
form of construction, and of the comparatively 
level country through which they are to be 
made, will be such as to enable them to be carried 
out at a greatly reduced cost. The line from 
Forbes to Willcannia, 340 miles long, will, it is 
believed, be constructed for the sum of 1,050,0001., 
or at the rate of barely 31001. per mile. The object 
of this line is to tap the traffic of the Darling 
river considerably below Bourke, at a point to- 
wards which an extension of the South Australian 
railways is being directed. The portion from 
Orange to Forbes direct, is proposed to be substi- 
tuted for the route originally authorised and par- 
tially carried out, vid Molong. 

The light railway next in importance, as regards 














length, is thet proposed from Nyngan to Cobar, 


one of the ist extensive copper producing dis- 
tricts of the cviony. It is estimated to cost 263,000/., 
or 32001. per mile. The line from Narrabri to 
Moree, whilst passing through an equally level 
country, will be more costly, on account of the 
bridges and approaches thereto, which the crossing 
of the Naomi and various creeks necessitates. The | 
estimated cost of this line is 336,000/., or 55001. per | 
mile. The other light railway authorised, from 
Culcairn to Corowa, is estimated to cost 210,000/., | 
or at the rate of about 4700/. per mile. 

In conclusion, it may be remarked that the effect 
which these numerous, and, in many cases, most 
costly, extensions will have in furthering the pro- | 
sperity of the colony, as also the result of the adop- | 
tion of the “‘light railway” system in its economical | 
aspect, will be watched with some interest. To show | 
how entirely these enterprises in the colonies are 
confined to Government control, and how important, | 
therefore, it is for the wellbeing and prosperity of | 
the country, that where so mueh expenditure is in- | 
volved they should be kept free of corrupt political | 
influences, it may be here stated that the only | 
railway in New South Wales, constructed with | 
private capital for the accommodation of public | 
traffic, is a line in the south-west, from Deniliquin | 
to Moama, on the Victorian border, working in | 
connection with the railways of the latter colony. | 

With the exception of the line just named, and | 
the portion of the main lines between Sydney and | 
Granville junction, opened in 1855, and the Black- 
town and Richmond light railway already referred | 
to, the whole of the railways of the colony have | 
been carried out under the direction of the present | 
engineer-in-chief, Mr. John Whitton. In the con- | 
struction of these railways every care has been | 
shown in general design and detail to produce sound | 
and durable work consistent with due regard to first | 
cost, and the limits imposed on the dimensions and | 
strength of the permanent way. Considering the | 
nature of the country through which most of the | 
lines have been made, and the high rates paid for 


labour and material, the expenditure has been 
moderate ; while the results attained will stand 
comparison with any similar undertakings in the 
world. The highest credit is due to the engineer 
who, by his unswerving rectitude of purpose amidst 
the conflicting interests and contentions of political 
parties, and by his engineering skill, has so largely 
contributed to the development of a railway system 
of which the colony of New South Wales may be 
justly proud, not only as an engineering work—of 
which the zig-zags on the western line are de- 


| servedly a notable feature—but as an evidence of its 


energy and enterprise, notwithstanding the criti- 
cisms to which some of the later extensions may be 
open from a commercial point of view, and in 
respect of the political influences which have 
operated in determining, the particular direction 
they have taken. 








THE TEHUANTEPEC SHIP RAILWAY. 


(Concluded from page 31-) 

THE office of the pontoon, as we showed in our 
last article, is to raise the ship, while the presses 
distribute the weight evenly among themselves, each 
cress row taking an equal proportion of the whole. 
Supposing there are fifty rows of presses, and the 
gross weight of the ship is 5000 tons, then each row 
will sustain 100 tons, and a pressure gauge on the 
pipe system will register the pressure per square 
inch of area of the rams, and from this the total 
weight of the ship and cargo may be deduced. The 
pressure in the presses is not obtained by the 
hydraulic pump, but by the gradual settling down 
of the vessel on to the keel and bilge blocks as she 
is raised out of the water by the pontoon. The 
hydraulic pump merely elevates the rams until the 
blocks obtain a gentle hold of the ship, and then it 
is stopped, and the pump which empties the pontoon 
is restarted. As the buoyancy of the ship is de- 
creased by more and more of her bulk being raised 
out of the water, there is a gradually increasing 
load put on the rams, which are free to adjust them- 
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selves, some rising and others falling a trifle, until 
they come toa state of equilibrium. The presses form 
a part of the permanent equipment of the pontoon, 
and therefore, before the vessel and car can be moved, 
means have to be provided to maintain the balance 
which has been brought about. To this end there 
is interposed between the head of each ram and the 
corresponding block acolumn having a screw thread 
cut upon it, as shown in Fig. 1, which is a perspec- 
tive view of one section or member of the car, near 
the centre of its length. Upon this thread there is 
a nut which can take a firm bearing upon the cross 
girder. Before the caf is sunk with the pontoon 
these nuts are screwed up to the tops of the 
columns or thereabouts, so that the blocks may 
sink to their lowest positions, and when the car 
emerges with its load the nuts all stand clear of the 
girders. They are then all screwed down by hand 
until they ‘take a firm bearing and prevent the 
columns and blocks from moving, whereupon the 
water is exhausted from the presses, and the rams 
fall to their lowest position. When this is done 
the operation of raising the vessel is complete, and 
she is ready to be hauled ashore and to make for 
her land passage drawn by locomotives linked three 
abreast. 

The details of the car and its general appearance 
are shown in Figs. 1, 2, and 3, which we must 
remind our readers, are views sketched from a model 
constructed to demonstrate the general idea and the 
practicability of the scheme, and not to illustrate 
the precise arrangement which will be finally 
adopted. The main girders all run crosswise, the 
longitudinal strength being supplied by the road 
bed, and toa certain extent by the ship itself. As 
we have already explained, the weight of the vessel 
is first distributed in equal parts over the cross 


| lines of presses, and then it is transferred to the 


girders, and through them to the springs and the 
wheels. Thus each wheel has an equal load, which 
in practice will be 8 or 9 tons with the largest ships 
it is proposed to deal with. Each wheel is carried 
on an independent axis (Fig. 3), and four of them 
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are grouped together on each track between the 
adjacent girders. There is no swivelling arrange- 
ment of any kind, as the line is free from curves 
from end to end. Each wheel has a powerful spring 
which will require a pressure of 20 tons to close it 
through its whole range of 6 in., and which under 
its normal load will havea range of 3 in. both ways. 
Thus between the blocks and the ground there will 
be an elastic cushion upon which the ship can lie, 
securely protected from all shocks and vibrations. 
The faces of the blocks are likewise rubber lined, to 
give them a gentle and secure hold, while amidships 
the exterior rows are articulated together, to fit the 
curve of the ship, and to give her extra stability 
against wind pressure. 

The railway will have three tracks of the usual 
gauge of 4ft. 84in., and will be built on straight 
lines. It is not possible to find one straight line 
over the 134 miles which separates the two oceans, 
neither is it practicable to take a carriage more 
than 400 ft. long round curves of less than 20 miles 
radius. In one part of the route the railway follows 
a succession of broad valleys, flanked by ranges of 
hills or spurs of the Sierra Madre ; and to pass from 
one valley to another, or from one plain to another, 
it is necessary at five points to make sudden deflec- 
tions. These will be effected by floating turntables, 
which constitute one of the most novel features of 
the whole undertaking. The difference between a 
floating turntable and one of ordinary construction 
is that the usual pair of girders carrying the track 
are replaced by a pontoon, and the pit is filled with | 








water. The pontoon is mounted ona central pivot, 
and runs on a circular way, just as usual. Whena 
car is approaching, water is allowed to enter the 
pontoon, until it is firmly grounded and can support 
the weight of the ship as efticiently as any other part 
of the road. The car is then drawn on to it (Fig. 4), 
and a centrifugal pump is set to work to withdraw 
the water from the pontoon through the central 
pivot. When the weight of the pontoon and its 
load is just waterborne, the table is rotated by steam 
power, to bring the rails opposite the new track, 
when the pontoon is again grounded and the car 
continues its journey. It is intended that some or 
all of the turntables shall have several tracks 
branching from them ; these will form sidings into 
which a ship can be drawn, to allow it to pass an- 
other coming in the opposite direction. The sidings 
may also be used as dry docks, for the scraping, 
painting, and caulking of the hulls of vessels. 

We have thus traced the course of a vessel 
through the Gulf of Mexico, up the River Coatza- 
coalcas, on to the pontoon and the car, thence over 
the railway and its five turntables, and now it ap- 
proaches the Pacific Ocean, where by an inversion 
of the process by which it was raised, it is again 
lowered into its natural element and continues its 
voyage to its destination. Of the practicability of 
these operations we shall say little, because our 
readers, with the illustrations of the apparatus 
before them, can judge for themselves, and we have 
already treated this point at very considerable 
length in previous issues. It will be sufficient to 





recall a few of the names of those who have borne 
unanimous testimony to the fact that there is in the 
problem no mechanical difficulty which cannot be 
solved. Siri. J. Reed ; Mr. Nathaniel Barnaby, Chief 
Construcior to the British Navy ; Mr. William John, 
of the Barrow Shipbuilding Company ; Mr. John 
Fowler, Mr. C. F. Lyster, of the Mersey Dock 
Estate ; Messrs. Emerson and Murgatroyd, whe 
constructed the hydraulic docks at Malta and Bom- 
bay ; Mr. Leader Williams, engineer to the Man- 
chester Ship Canal; Mr. B. Baker, engineer to the 
Forth Bridge ; Professor Elgar, Mr. Martell, of 
Lloyd’s, and a number of eminent American engi- 
neers, have given unanimous testimony to the feasi- 
bility of the scheme, anda committee of the United 
States Senate, after a long and exhaustive inquiry, 
summed up the case as follows: ‘‘ The testimony 
upon the subject is so overwhelming and conclusive 
in its character that the committee has no hesitation 
in reporting that the construction of a ship railway 
and its successful ‘operation are entirely practicable.” 

Such a verdict by an intelligent tribunal settles all 
doubt as to the competence of engineering skill to 
handle a laden ship with safety when out of the 
water, and it remains to inquire whether there is 
a prospect of sufticient trade to pay interest on 
the capital of ten millions sterling, which it is es- 
timated, the undertaking will require. We have 
already given details of the saving in distance 
the railway will effect on many routes, and it is 
confidently expected by its promoters that it will 
attract to itself a large proportion of the heavy 
trade on all lines now following longer tracks. 
Of course the competition of the Panama Canal 
must not be overlooked, but if Captain Eads is suc- 
cessful in obtaining pecuniary support when he 
places his project before the public, the railway will 
have been in working order some time before the 
canal is opened, and this together with the great 
advantages it offers to all kinds of shipping, and 
particularly tosailing craft, should be a great point 
in its favour, and should secure to it the lion’s 
share of the trade. The Nicaraguan Canal, which 
it was announced was to be constructed by the 
United States Government, now appears to be to 
a great extent only a paper project, and it is 
by no means sure that it will receive the sanction of 
both branches of the Legislature. Local patriotism 
also, in spite of trade being essentially cosmopolitan, 
may be confidently expected to rally the whole Mis- 
sissippi Valley at the back of Mr. Eads, as there is 
probably not a child upon the length of that most 


| magnificent water system who has not heard of his 


achievements in the improvement of its naviga- 
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tion. In 1879 an estimate was made by Mr. 
Joseph Nimmo, chief of the United States Bureau 
of Statistics, of the commerce which would have 
crossed the isthmus in that year if there had been 
suitable means of transit for it, and he found 
that the total amounted to 3,000,000 tons. Since 
then great advances have been made in trade, at 
least as regards its volume. The amount of traffic 
between the Pacific coast and foreign countries east 
of Cape Horn, was estimated in 1879 at 551,929 
tons, while in 1882 it actually reached 1,423,737 
tons, including 900,000 tons of cereals. In 1882 the 
earnings of the grain fleet of the Pacific coast with 
Europe was over 3,000,000/., and the earnings from 
the through freights between San Francisco and New 
York over the transcontinental railroad lines, was 
more than this sum. About 25 per cent. of the 
business between the United Kingdom and the 
East Indies is carried in sailing ships around the 
Cape of Good Hope, and of the 800,000 tons thus 
shipped it is expected that a portion will find a more 
expeditious journey by Tehuantepec, particularly 
as the winds are favourable by that route. 

The following is a detailed estimate, prepared by 
the promoters of the railway, of the tonnage which 
they expect to be available on the railway in 1889. 


Tonnage Expected over the Ship Railway in 1889. 
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This is confirmed by the fact that Paris Inter- 
oceanic Canal Congress, held in 1879, estimated 
that in 1889 the traffic would amount to 7,250,000 
tons. The expense of working the railway cannot 
be great. There will be no terminal charges, no 
transhipment nor any handling of the goods. The 
accounts will be of the simplest kind, and from the 
moderate rate of speed and the solid construction of 
the permanent way the charges for management and 
depreciation must necessarily be small. It is as- 
sumed that 40 per cent. of the gross receipts would 
cover the working expenses. Therefore if the rail- 
way had a capital of 15 millions sterling a toll of 
3 dols. per ton on 6,000,000 tons would produce a 
profit of 2,160,000/., or 14} per cent. ; a toll of 
2 dols. would yield 9.6 per cent. 

We have now considered the geographical, struc- 
tural, and commercial aspects of the ship railway. 
We have seen that it stands central to many of the 
world’s busiest marts, and furnishes not only the 
shortest but the quickest route between the east 
and west. Unlike the American transcontinental 
lines it does not climb thousands of feet into 
cloudland, to descend again by devious paths 
and formidable gradients, but it pursues a nearly 
direct course from ocean to ocean with an inclina- 
tion of only a few feet tothe mile. The breezes carry 
the commerce of the Atlantic to its very portal, while 
the Gulf Stream will drift the eastward bound 
argosy 90 miles a day without assistance from sail 
or steam. Near to one end there debouches the 
great Mississippi, with its length of 165,000 miles, 
including trunk and branches, which is bordered 
the whole distance with the shrewdest and most 
enterprising race in the world, already fretting 
within the limits of its almost boundless country, 
and beginning to explore the markets of the old 
world in search of an outlet for its manufactured 
products. At the other end lies the Pacific coast 
still in the infancy of its development, but already 
able to feed millions besides its own inhabitants, 


while away in the distance stand China, where 
France is wasting blood and treasure to gain a foot- 
hold for her trade, and Australasia, where three 
great European nations are scrambling for terri- 
tory, which certainly will be no material gain to 
any of them for many years to come. Thus 
Tehuantepec stands a half-way house between the 
skill of western civilisation and Oriental inertness ; 
between lands where an unfavourable sky looks 
down on a reluctant soil and those whose ground 
laughs into a yellow harvest ; between those who 
must sell manufactured goods or starve, and those 
who produce fruit and cereals in great excess of 
their requirements. If a practicable channel had 
existed through the isthmus it is certain that its 
possession would have been contested in many a 
bloody battle in which England, France, Holland, 
and Spain would have borne their parts in the 
roaring days when the Spanish Main furnished an 
outlet for the hot blood of maritime Europe. In 
comparison with this passage the possession of Gib- 
raltar would have been a bagatelle, because at the 
time of which we speak the idea of the comity of 
nations was only a phrase, and the lucky country 
which found itself in a position to forestall its com- 
petitors in China and all the islands of the Pacific, 
would have availed itself of its rich advantage, 
without regard to sentimental considerations. 'To- 
day trade is many thousands of times as great as it 
was then, and it remains to be seen whether Mr. 
Eads and his colleagues can open a way for it across 
this neck of land. To us the scheme appears per- 
fectly feasible, and it only needs that it be carried 
out quickly and carefully. Commerce is timid; and 
a bad beginning might cast a shade on the under- 
taking that would turn the scale between it and its 
rival at Panama. The railway must not only be a 
success, but a success from the first moment it com- 
mences to work; and the inaugural car with its first 
ship must make its journey as safely and easily as 
the thousandth, and then it may be expected that 
day by day the marvellous procession will be 
kept up, and a feat will have been performed, which 
will stand out in bold prominence, even in the 
crowded page of nineteenth century achievements. 








PROSPECTS OF LEAD SMELTING AT 
LEADVILLE, COLORADO. 

THERE will probably be but few of our readers 
who have not heard or read of Leadville, and its 
wonderful deposits of lead ore. Many large smelt- 
ing works have come into existence there, some of 
them owned to a great extent by English share- 
holders, and the production of lead and silver has 
been truly prodigious. It was at one time pretty 
generally stated and believed that the supply of 
lead ore was really practically inexhaustible, and 
that as the ore was easily accessible, and of the 
best possible nature for rapid treatment, the supply 
of metal from this district would be so large and 
so constant as to seriously endanger lead production 
elsewhere. 

For some time it has been pretty well under- 
stood that the supply from this source, if not falling 
off, was at any rate not likely to increase ; and it 
was rather a question whether the works that had 
been erected at and near Leadville would all be able 
to obtain ore enough to keep going. 

We now gather from an article in the American 
Engineering and Mining Journal, that, whatever 
may be the outcome as to quantity of ore available, 
serious changes are taking place as to its quality 
and nature, and both mines and smelting works 
will be called upon to adapt themseives to very 
much altered conditions, the alteration being 
very much for the worse. The main body of ores 
at Leadville has so far been chiefly ‘* oxidised ;” 
that is, carbonate of lead. Of all ores of lead, car- 
bonate is the simplest and least difficult to work, 
and the very large production recorded of some of 
the furnaces is due to this fact. 

It is now stated that these oxidised ores are 
getting scarcer, and that their place is being taken 
by sulphuret ores. The competition among the 
smelting works for the oxidised ores is very severe, 
and it is stated in the articles above referred to, 
that the smelters are taking them at a loss. Thisis 
probably due to the value of these ores as an aid to 
working less favourable material, and, of course, 
the loss that the smelter sustains by paying so high 
a price for the oxidised ores will have to be made 
good to him, as pointed out in the article, by in- 
creased deductions from the price of the more 





plentiful sulphurous ores. Large bodies of these 





latter are reported to have been found, and the fact 
of most interest concerning them is that they con- 
tain a large amount of zinc-blende. Some of the 
ores are stated to contain 15 to 25 per cent. of zinc, 
with 15 to 40 per cent. of lead, and 10 oz. to 15 oz. 
of silver per ton, the percentage of sulphur being 30 
to 40. At present, probably better class ores pre- 
vail, and the available material will be more nearly 
that which contains the higher percentage of lead 
and the lesser percentage of zinc given above. The 
article in question does not give information on this 
point. All that seems clear is that the change in 
nature of the ores is fast setting in, and that before 
long the Leadville works will be facing the problem 
of ‘‘mixed ores,” which has proved so troublesome 
elsewhere. Even if the ores of Leadville were 
simply changed from oxidised to sulphuret—from 
carbonate to galena—it would be a sufticiently 
serious question for the works, as the ore could no 
longer be put direct through the cupolas, but 
would require preliminary oxidation, necessitat- 
ing new plant of some kind. But when the ore 
contains blende, that abomination of the lead 
smelter, the matter is rendered much more un- 
favourable. It will come, in the near future, tothe 
question whether the mines will dress the ores to 
separate the zinc-blende or whether the smelters 
will tind some way of working them as they are. 
So far nothing seems to have been done to test the 
possibility of dressing out the zinc profitably, and 
the question is complicated by the fact that the 
silver of these ores is contained equally in both zinc- 
blende and galena, so that losses of silver would be 
incurred in separating out the former, and it would 
also probably require to be marketed for zinc-smelt- 
ing, with subsequent extraction of silver from the 
zinc-distilling residues, before the mines could carry 
on such separation profitably. It is stated that the 
mixture of ores is, at all events, not of such a 
nature as to defy all dressing processes, as is the 
case with several well-known deposits of ‘‘ mixed 
ores,” such as the ‘‘ bluestone” of Anglesey. The 
efforts now being made at Leadville seem to be all 
in the direction of allowing the smelters to get over 
the difticulty of working the mixed ores. An ore 
containing 40 per cent. of lead and 15 per cent. of 
zinc is by no means a very hard thing to deal with, 
metallurgically speaking. Much more unfavourable 
ores have been successfully worked ; but at Lead- 
ville, with dear fuel and other requisites, the 
increase of cost would be considerable. We should 
infer, however, from the reference in the article 
to processes that have been tried or suggested at 
Leadville, that the problem has already extended 
to ores of lower lead and higher zinc than this, as 
reference is made to ‘‘similar mixed ores,” from 
the Rammelsberg mine in Germany, worked at the 
Sophie Hiitte, near Goslar. 

Now the ores treated at the combined works 
Sophie and Julius, some 25,000 tons per year, con- 
tain on an average only 7 to 10 per cent. of lead 
and 18 to 25 per cent. of zinc, though usually 
nearer 18 per cent. than 25. The working of such 
ores as these is, indeed, a problem; and if Lead- 
ville ores ever reach this composition we suppose 
that it will be far outside the range of possibility to 
treat them there. 

At the above-named works near Goslar, the ores 
are treated by roasting first of all in heaps in the 
open air, the ore being stacked up in large conical 
piles on wood. The wood is fired, and ignites the 
pyrites in the ore, the calcination of the pile then 
going on without any further fuel, and lasting from 
four to six months, after which time the pile is 
broken down and picked over. The large lumps of 
ore which are not well enough calcined, are taken to 
other piles and calcined again, so that some of the 
ore, from the time it reaches the works, is as much 
as eight months undergoing this preliminary cal- 
cination. The smaller ore from the piles is washed 
with water, and a large amount of zinc sulphate is 
dissolved out from it. This zinc sulphate is boiled 
down and crystallised, and its sale yields asmall 
profit ; but it would be washed out in any case, as 
the melting of the calcined ore can only be properly 
carried on after removal of a portion of the zinc. 
The washed ore, mixed with unwashed ore in about 
equal proportions, is smelted in cupolas, and yields 
silver lead. Considering the low lead produce, and 
the quantity of zinc, even after washing out a por- 
tion, it is surprising how well these ores work in 
the furnace. The gangue rock is, however, very 
favourable, being a mixture of silica and barytes, 
fluxing well with the oxide of iron from calcination 
of the pyrites in the ore. There are also added 














JAN. 23, 1885.] 


ENGINEERING. 





79 








35 per cent. of slags from copper ore smelting at 
Oker, and 45 per per cent. of returned slags from 
the same smelting, so that abundant slag is produced 
to carry away the oxide of zinc. The coke used is 
30 per cent. on the charge, which is very high. 
The volatilisation is large, and the furnaces onl 
work some two or three weeks at a time, as so muc 
accretion forms, that they require cleaning out in 
that time. Nevertheless, a large amount of ore is 
worked off, the slags are clean, and the loss of lead 
is asserted to be not at all large. The costs of the 
whole treatment are stated to be only 16s. to 17s. 

er ton of ore. The silver contained in the ore is 
i to 100z. per ton, and it is the getting of this 
that is the object of the work. 

As above stated, 25,000 tons of such ore are 
yearly treated at these works, and crude as is the 
process in some respects, nothing has yet been 
found to supersede it. These works are remark- 
able as being, so far as we are aware, the only 
instance of the successful working, on a large scale, 
of such very poor mixed ores. 

It is stated that the process above described is not 
suited to Leadville, ‘‘ because it involves so much 
handling.” The handling, however, is not such a 
serious matter as night at first appear, for the large 
piles of calcining ore require little or no attention, 
and as at Leadville the sulphate of zinc would pro- 
bably be of no value, the washing of the piles of ore 
could be done cheaply enough. The costs given at 
Goslar, and stated above, show that the handling 
and other treatment are not very costly. A far more 
serious consideration is the amount of time the ore is 
under treatment. At Goslar, where 25,000 tons are 
turned over yearly, the amount of ore locked up 
in the piles for the calcination of several months, 
amounts to many thousands of tons. As the vast 
Rammelsberg mines, and the smelting works, all 
belong to Government, the matter is not so serious 
there, but it would look different if private owners 
of works or companies were obliged to keep such 
big stocks of ore always under treatment. Another 
question is, whether the Leadville ores contain 
enough pyrites to carry on the calcination in this 
manner. It is to the large amount of pyrites in 
the Rammelsberg ores that the calcination with so 
little fuel is due, and it is owing to the action of 
sulphuric acid liberated eventually from the sul- 
phate of iron formed from the pyrites, that the 
obnoxious zinc blende is so completely oxidised 
and so largely converted into soluble sulphate of 
zinc. 

Another process, which is apparently receiving 
consideration at Leadville, proposes to work such 
ores, not by smelting in the usual way to obtain 
silver-lead, but by purposely causing the lead to be 
volatilised as oxide, condensing this oxide and 
extracting from it by ordinary methods its lead 
and silver. This process, it appears, is in use in 
America and successfully, but not on argentiferous 
material, and this is the main difficulty, as the 
loss of precious metals would be heavy. The 
present writer having had some considerable ex- 
perience of a similar process on a large scale, can 
affirm that this is the case. Silver is lost very 
largely when large quantities of lead and zinc are 
volatilised as oxides (or more correctly as sulphites 
with more or less oxide), and even very perfect ap- 
pliances for condensation, which catch the oxides 
almost completely, fail to account for’ the silver. 
It is, however, highly improbable that this process, 
in any form, will ever get beyond a trial, where 
‘mixed ores” containing silver are concerned. 
Setting aside the question of metal losses, it is not 
easy to see how the expense of the operation could 
compare at all favourably with other methods. The 
volatilisation requires a very considerable expendi- 
ture in fuel and blast. The oxides have to be con- 
densed, and flues and chambers for this purpose are 
costly, whilst mechanical condensers are costly too, 
and only those who have tried them know how 
heartbreaking they are in other respects. Finally 
the condensed oxides have to be worked again by 
ordinary methods. Where would any saving in 
expense come in, as compared with ordinary calcining 
and smelting processes ? 

In this country several attempts have been made 
to solve the ‘‘ mixed ore” question by combinations 
of ‘* wet processes” with smelting, or by the former 
alone. Mr. Maxwell Lyte has taken several patents 
for extraction processes, and reports have from time 
to time appeared stating their success. We are, 
however, unaware whether or not they have worked 
successfully on a commercial scale; and in any 
case, a process which requires acid from some ex- 


traneous source could not be worked at such a place 
as Leadville, nor, indeed, anywhere but near the 
source of acid supply. 

By far the most extensive attempt to settle the 
problem of mixed ores, has been made by the process 
known as “ Parnell’s process.” Briefly speaking, 
the method is as follows: The mixed ores are 
calcined very carefully in specially adapted furnaces, 
every care being taken to produce as much sulphate 
of zinc as possible. For this calcination the ore 
must be crushed fine. 

The calcined ore is treated by dilute sulphuric 
acid, in revolving pans of iron lined with lead, to 
extract the zinc. The zinc liquors (after precipita- 
tion of copper if present) are evaporated to dryness, 
a certain proportion of either carbon (coal or coke 
powder), or of raw zinc-blende, being added when 
the liquor has got pasty, so that the finally dried 
sulphate of zinc is very intimately mixed with the 
carbon or the blende. In practice, blende was 
mostly employed. The mixture, then, of zinc 
sulphate and blende, is strongly heated in specially 
designed muffle furnaces, when a mutual decomposi- 
tion takes place between the sulphate and the sul- 
phuret of zinc, resulting in the liberation of sul- 
phurous acid gas, and the production of oxide of 
zinc. This oxide of zinc forms an excellent material 
for the zinc smelter, to whom itissold. If carbon is 
used, a similar decomposition to sulphurous acid gas 
and oxide of zinc takes place, in this case attended 
also by production of carbonic acid gas. 

In either case the sulphurous acid gas is taken 
into lead chambers, and converted into sulphuric 
acid in the usual manner. It is manifestly more 
rational to use zinc-blende than carbon for this de- 
composition in the muffles, because in this way a 
certain amount of blende may be worked off into 
oxide suitable for zinc making, a stronger sulphu- 
rous acid gas is produced, and the production of 
carbonic acid gas is avoided, it being very un- 
favourable for the work in the lead chambers in 
producing sulphuric acid. 

We may here mention that carbon has been used, 
before Parnell’s process, for the decomposition of 
zinc sulphate. In this manner then, starting with 
mixed ores, the process in question produces a 
marketable oxide of zinc, and gets back the sul- 
phuric acid used. The calcined and washed ore, 
freed from zinc, contains all the lead and silver, 
and is smelted for silver-lead. Such is the outline 
of the process, and certainly, in theory, it has ad- 
vantages over all others so far proposed, because it 
works, so to speak, in a closed circle, as it requires 
nothing from outside. It produces the acid it uses, 
and is in that respect different from other proposed 
wet processes. But it obviously requires much fuel, 
and is dependent upon a ready outlet for the oxide 
of zinc produced, so that it appears to be limited to 
localities where coal is cheap and zinc works exist. 

At Swansea two very large works were erected 
for the working of this process. After running 
some years, one of them failed for a very large sum. 
The other, after a few months’ work, went into 
liquidation ; and both works have recently been 
offered for sale. This does not look as if pecuniary 
success had been obtained by this latest attempt to 
conquer the mixed ores. 

So far, then, the only instance of constant and 
successful working of large quantities of low grade 
mixed ores, is that of the works at Goslar. They 
could not be smelted to advantage as they come 
from the mines, and it is not easy to suggest any 
better or cheaper method of rendering them fit to 
smelt than the one adopted, if it were not for the 
large stocks required. Higher grade mixed ores, 
such as those of ville, appear to be, if they are 
of a nature that admits of concentration by dress- 
ing, and where means of dressing exist, as, notably, 
sufficient water, will probably pay better to dress, 
than to smelt direct, unless such dressing entails 
disproportionate loss of silver. The ores at Lead- 
ville, for reasons already quoted from the article 
referred to, unfortunately appear to be of this 
latter class, and so to land the metallurgists and 
miners of Colorado into a regular dilemma. It will 
be a matter of great interest from a metallurgical 
point of view to see what the solution of the 
question will be, and the interest will be none the 
less, from another point of view, to those who are 
pecuniarily concerned in the large and costly works 
existing there. 

We predict that in Europe the time will soon 
come when all ores that are too rich in zine for the 





lead smelter, ard too rich in lead for the zinc smelter, 
and which caunot be profitably dressed, either 


owing to too intimate mixture, or to having silver 
equally diffused in the lead and the zinc, will be 
successfully worked by calcining, extraction of zinc 


by acid and electro-deposition of the zinc, the resi- 
dues containing all the lead and precious metals to 
be then given over to the lead smelter. 





STEAMBOAT EQUIPMENT OF WAR 
VESSELS. 
(Concluded from page 50.) 

WE have already stated that Mr. White is fitting 
compound engines with outside condensers to boats 
as small as 21 ft. long, and in Fig. 12, page 80, we give 
a viewof a pair of compound engines of a new design 
which Messrs. Belliss are making for the boats of 
this class. The cylinders are 4 in. and 7 in. in dia- 
meter by 5in. stroke. The general arrangement is 
well shown in the engraving. Ona trial recently 
made a 25 ft. cutter with this type of engines 
reached a speed of 7.4 knots, which it will be seen 
is somewhat higher than the speed of the same 
description of boat with simple engines as given 
in Table E, page 584 of our last volume. In Figs. 
13, 14, and 15 we give illustrations of one of the 
ordinary high-pressure boilers used with non-con- 
densing machinery. These are made of the mildest 
quality of open-hearth steel, excepting the dome, 
which is welded out of Lowmoor iron. The firebox 
is welded, and in the smaller sizes the tubeplate is 
also welded. The job is a difficult one, but from 
constant practice Messrs. Belliss’s smiths have be- 
come very skilful at the work. 

In Figs. 1 and 2, page 513 of our last volume, we 
gave two views of one of the twin-screw 48 ft. service 
pinnaces supplied by Mr. White. Details of machi- 
nery and performance of one of these boats are 
given in Table B on the same page as the illustra- 
tions, and further particulars of performances are 
given in Tables F and G below. 

The larger ships in the Navy, and some of the 
more recent small ones, such as the new cruisers of 
the Phaéton class, are fitted with powerful steam 
winches of a type made by Messrs. Belliss and 
Co. These are used for lifting the pinnaces and 
torpedo boats. In Fig. 16 we give an illustration 
of one of these winches. The cylinders are 6 in. 
in diameter and 10in. stroke. The barrel is grooved 
for wire rope and is safe to raise thesecond-class steel 
torpedo boats, weighing nearly 12 tonsas lifted. The 
worm gearing is very carefully cut, sothat the work 
can be done quietly and safely. With machinery 
of this kind a boat is soon put into the water, and 
as an arrangement is fitted for filling the boat’s 
boilers with hot water from the ship’s boilers, the 
small craft can be under-way in a very short time 
from the order being given. 


TaBLe F.—Report of Trial of Engines of H.M. 48 ft. Twin- 
Screw Steam Pinnace No. 110. 


Date oe ar Fe ay 4, a. , 
- P und the Isle o! 
Where tried a ave a Wight 
Forw: 3 ft. 0} in 
Draught of water | aft 3, 6. 
Average boiler pressure ee <. 104.81 Ib. 
Average pressure in re- { Starboard... 16.27 ,, 
ceivers Port 16.54 ,, 
Mean air pressure in stokehold 1.4 in. water. 
Vacuum in condenser, average 26.72 in. 
Weather barometer 4 — 37 sy 
Revolutions per minute { _— wL.03 
( High 45.33 
ae aes 
cylinders. ig! Q 
Post {Low 15.3 
( High 18.20 
Indicated horse- { Starboard; Low 16.32 
wer ( Hig’ ; 
it Port = Low 16.17 
(Collective total 68.82 
Speed by log ee oe ve 10.18 knots. 
Force of wind One. 
Sea aa Ae aE Smooth. 
Quantity of coal on board 1 ton. 
Description = me “< .. Nixon’s navigation. 
Consumption per indicated horse- 
power per hour «e ae ; 3.17 Ib. 
Time under way 5 hrs. 30 min. 


About three years ago the late Controller of the 
Navy, Admiral Sir W. Houston Stewart, wished to 
ascertain the relative consumption of fuel in various 
classes of small vessels. An order was accordingly 
sent to Portsmouth and a series of trials were 
made. From the official reports of these we ex- 
tract the information contained in Tables F and G, 
and we think the details cannot fail to be of interest 
to our readers. In quoting these figures, however, 
we think it is but justice to both Mr. J. S. White and 
Messrs. Belliss and Co. to point out that the data 








were obtained by perfectly disinterested persons, and 
no haphazard favourable allowances were made on 
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of that of the year in question; in fact, the increase 
in the new shipping built in those four years—1880 to 
1883—was fully two and a half times that of the seven 
years preceding 1874. 

As regards the work done on the Clyde last year, it 
may be said practically to have been as varied as that 
of any former year. There were certainly no new 
Livadias built, nor were there any gigantic armour- 
clads, such as the Nelson and Northampton, turned 
out ; but we must not overlook the fact that two war 
vessels were built last year, the same number as in 
each of the two preceding years, They were armour- 
plated cruisers, which were built by Messrs. A. 
M‘Millan and Sons, Dumbarton, for the Greek Govern- 
ment. They were named the Eurotus and Peneus, and 
were vessels of 420 tons, with engines of 500 horse- 
power nominal ; they were specially intended for the 
protection of shipping in Greek waters from piratical 
vessels, 

Paddle-wheel steamers bulked prominently in the 
returns for last year, the output being 25 vessels of a 
gross measurement of 13,353 tons, and being about 
equal to that of the preceding year. These vessels 
were chiefly for South America. The year’s falling-off in 
respect of the new shipping launched was almostentirely 
confined to screw steamers, of which 149 were put into 
the water, of a tutal measurement of 190,664 tons, as 
compared with 191 vessels, aggregating 289,762 tons 
in 1882, and 208 vessels, or a total of 316,202 tons, in 
1883. 

In respect of iron and steel sailing ships, the returns 
for 1884 show a slight increase in tonnage and a very 
decided increase in numbers, as compared with the re- 
turns fur 1883. Last year there were 52 such vessels 
launched, of an aggregate measurement of 67,912 tons, 
whereas in the preceding year 42 sailing ships were 
launched, of a total of 64,156 tons. In the annual re- 
turns of Clyde shipbuilding prior to 1868, the sailing 
tonnage generally stood at fully one-half of the whole of 
the new shipping launched ; but in several subsequent 
years there was w decided decline in the amount of 
sailing as compared with steam tonnage, for in the 
year 1873 the new steam shipping launched on the 
Clyde amounted to 218,000 tons, whereas the sailing 
vessels only aggregated 21,000 tons, or less than one- 
tenth of the whole. After that year a change in the 
other direction took place, for in the year 1875 the 
sailing vessels launched aggregated 102,000 tons, as 
against 107,000 tons of new steam shipping. While 
the two kinds of shipping were nearly equal in that 
year, the sailing tonnage Jaunched in each of the two 
following years was in excess of the new steam 
shipping turned out. In the year 1878 there was 
another rush in favour of steam shipping, orders for 
sailing vessels falling off in a marked manner. The 
output of sailing vessels in that year was only 14, 
of a total of 15,533 tons, whereas that of steam 
shipping amounted to 135,204 tons. An improved 
demand set in for steamships in 1880, and a better 
inquiry for sailing vessels, which has continued sinee, 
followed, for at the present time sailing tounage forms 
a large proportion of the work in hand. 

There was a large amount of dredging plant in the 
past year’s output of new shipping on the Clyde. In- 
cluding hoppers and dredyers proper, there were 42 
new vessels built during the year, as against 14 in 
1882, and 19 in 1883; and they gave a total of 12,006 
tons. The unusually large amount of that plant was 
chiefly due to the building of a steam dredger of 600 
tons, six small tugs, and 21 hopper steamers, in all 
about 5000 tons, for the Suez os Panama Canal Com- 
panies, These vessels are said collectively to repre- 
sent a value of upwards of 120,000/. Barges, many of 
which were built of steel, also bulked largely in last 
year’s returns. In all, 41 barges were built in the 
course of the year, of a total ef 11,476 tons, the returns 
for 1883 showing 103 such ‘vessels, aggregating 7652 
tons, so that there was an increase under this head of 
nearly 5000 tons last year. Most of the barges were 
ordered for service in India and South America. The 
number of sailing and steam yachts built during the 
year was much greater than the number turned out in 
either of the two years immediately preceding, but the 
tonnage total was decidedly Jower—990 tons in 1884, 
as compared with 150] tons in 1883, and 1885 tons in 
1882. Most of the sailing yachts, if not the whole of 
them, were built of wood ; and the same material was 
also used in building two of the mercantile vessels, but 
together they only bulked to 426 tons. 

Steel was still more extensively used as the ship- 
building material on the Clyde last year. The number 
of vessels in which that was the material of con- 
struction was considerably over one hundred ; and, not- 
withstanding the very great decrease in the amount of 
new shipping turned out last year, the stee!-built 
shipping was about 5000 tons in excess of that of 1883 ; 
indeed, that kind of shipping stands in the year’s 
returns at 146,500 tons, or very nearly one-half of the 
total output. In the year 1882 the steel-built shipping 
was about one-fourth of the year’s total output, and in 
1883 it formed about one-third of the whole. These 
are specially interesting facts, and they suggest many 
reflections, which it is not necessary to follow up in 





this place. The paddle-wheel steamers built of steel 
aggregated 11,453 tons, as against 1900 tons of iron- 
built shipping. Screw steamers to the extent of 
114,000 tons were built of steel, and iron steamers of 
the same kind stand in the returns at a total of 78,000 
tons. That material has not yet been very largely 
adopted in the building of sailing vessels, the past 
year’s returns giving the following figures : Steel-built 
sailing vessels, 7000 tons; iron-built, 61,500 tons. 
Almost all the dredging plant was built of iron, but 
the sailing barges were, in almost all cases, built of 
mild steel. 

he past year will stand out very prominently in 
the annals of Clyde shipbuilding, and of steam naviga- 
tion generally, on account of the building of the 
Cunard liners Umbria and Etruria, vessels which are 
expected on many hands to assist very materially in 
effecting a new ¢ Bi noen of the Atlantic express 
service for ocean passengers. The Etruria is not yet 
finished, and her sister ship, the Umbria, only made 
onefpassage to and from New York prior to being laid 
up for the winter. Of course, as there was a laudable 
desire that her machinery should not be pressed too 
much on the first voyage, the full measure of her steam- 
ing powers cannot yet have been determined ; but, judg- 
ing by the records of some of the magnificent Atlantic 
liners turned out of Fairfield Shipyard during the last 
few years by the builders of the Umbria and Etruria— 
more especially the Arizona, Alaska, and Oregon—it 
may be confidently anticipated that the two new 
Cunarders will yet exceed anything that has been 
recorded of Atlantic steamship passages. The launch 
of the Servia in 1881, of the Aurania in 1882, and of 
the Oregon in 1883, showed in each case a certain 
amount of advance in steam navigation ; but the for- 
ward step made in 1884, by means of the two vessels 
specially named, may be said to be due more to the 
increased power of the engines employed than to the 
additional size of the vessels. In the course of last 
year there were launched by Clyde Shipbuilding firms 
—in addition to the Umbria and Etruria, each of 7719 
tons—no fewer than four steamers of upwards of 5000 
tons and under 7000 tons, as compared witn three in 
1883 ; then there were nine of from 4000 to 5000 tons, 
against eleven in the preceding year. The fifteen 
steamers just referred to as being in all cases over 
4000 tons, give an aggregate of 75,443 tons, while the 
fifteen largest steamers launched in 1883 aggregated 
73,400 tons, and twelve steamers of above 4000 tons in 
the output for 1882 aggregated 57,586 tons. 

Various attempts have been made at forming an 
estimate of the money value of last year’s Clyde output 
of new shipping, and the probability is that it has 
cost the owners something like 7,500,000/.—seven and 
a half millions sterling. That is a very large amount 
of money, but it should be remembered that many of 
the vessels were of large size, full-powered, and splen- 
didly equipped for passenger and mail service ; indeed, 
the two new Cunarders alone rank at 620,000/., or 
310,000/. each, a price which is far in excess of what has 
hitherto been paid for even the largest vessels intended 
for the same service. 

The merchant steamers launched on the Clyde last 
year belong to nationalities spread over almost all 
parts of the earth. As many as eleven steamers of 
fully 14,000 tons were built for Japanese owners, and 
that fact of itself gives a sort of special character to 
the Clyde shipbuilding industry of 1884. Eighteen 
steamers, aggregating 13,434 tons, were turned out for 
owners in South America, chiefly on the River Plate, 
Argentine Republic. The year’s output included three 
steamers, of a total of 8210 tons on account of owners 
in Italy. Two steamers, of a total of 7553 tons, were 
built for German owners; for India 21 steamers, 
aggregating 7263 tons ; for Denmark, four steamers, 
of a total of 6415 tons; for Holland, three steamers, 
of a total of 5178 tons; for Spanish owners, two 
steamers, aggregating 3235 tons; for France, two 
steamers, of a total of 3234 tons; for Australia and 
New Zealand, eleven steamers, aggregating 4445 tons ; 
and for Greece, the two war steamers of 840 tons total, 
as already mentioned; the grand total being about 
75,000 tons. The steam shipping built for Scottish 
owners amounted to 47,000 tons, of which fully three- 
fourths was for Glasgow shipowning firms. The amount 
built on account of English owners was 80,000 tons ; 
London taking 50,000 tons, and Liverpool taking 
27,600 tons. Only five steamers, of an aggregate of 
3614 tons, were built on account of Irish owners. Of 
the merchant sailing vessels in last year’s output, 
foreign owners took 6919 tons. France got three 
vessels of a total of 3748 tons; one of 1586 tons was 
built for New Brunswick, being the first iron sailing 
ship built in this country for North America; and ten 
vessels, of a total of 1585 tons, were built on account 
of South American owners. For British owners the 
amount of this kind of shipping built was 61,100 tons, 
nearly one-half of which was registered at Glasgow ; 
Liverpool, London, and Greenock following next in order 
as to ports of registry. We may incidentally mention 
that the largest sailing ship ever built, a vessel of 3174 
tons, was launched from a‘ Port-Glasgow shipyard 
in the course of the past year, the builders being Messrs. 





William Hamilton and Co., and the vessel being the 
Palgrave. One third of last year’s entire output of 
sailing tonnage was built by a single firm, namely, 
Messrs. Russell and Co., Port-Glasgow and Greenock, 
For a time they had four shipyards in operation, two of 
them being in Greenock, but one of the latter has been 
closed ; the others are at present all filled with sail- 
ing vessels in various stages of progress. 

At this point we ought to state that the firm just 
named had a larger total output of new shipping last 
year than any other firm on the Clyde. It embraced 
26 vessels of a total of 32,123 tons. Messrs. John 
Elder and Co. stand next in the list, with an output of 
31,266 tons, consisting of six steamers, all of which, 
with one exception, were built of steel. The money 
value of the new shipping launched last year by the 
two firms just named must not be measured by the 
tonnage mentioned in the two cases; indeed, the price 
of the two new Cunard liners is considerably in excess of 
the entire value of Messrs. Russell and Co.’s total 
output. It may be remembered that Messrs. Elder 
and Co.’s output in the year 1883 was 40,115 tons, 
being the largest —- output ever recorded on account 
of any Clyde shipbuilding firm. Ona number of former 
occasions the yearly output from Fairfield Shipyard has 
been over 30,000 tons. Messrs. William Denny and 
Brothers stand third on the list in respect of last year’s 
output of new shipping, their total, which was 24,039 
tons, being, if we mistake not, the largest amount of work 
yet done in a single year by that firm. It consisted of 
11 screw and paddle steamers, aggregating 19,991 tons, 
and ten cargo barges, 26 vessels in all, not a single one 
of which was built of iron. In the year 1883 Messrs, 
Denny and Brothers stood fifth on the list, with 22,240 
tons of new shipping. The past year’s returns show 
only two other firms with upwards of 12,000 tons as their 
total outputs; they are Messrs. Caird and Co., Greenock, 
and Messrs. Barclay, Curle, and Co., Glasgow and 
Whiteinch, with 13,886 tons and 13,700 tons respec- 
tively. There were 16 firms whose totals in 1883 ex- 
ceeded 12,000 tons, whereas in the past year there 
were only five who had a larger turnout of work. Next 
in order in last year’s list come Messrs. Archibald 
M‘Millan and Sons, with 11,323 tons, and Messrs. A. 
and J. Inglis, Glasgow, with 11,107 tons. Following 
them there are 13 firms having outputs ranging from 
9573 tons down to 7233 tons. Then there are five 
totals ranging from 6075 tons down to 4355 tons ; and 
they are succeeded by a batch of eight tirms with out- 
puts ranging from 3079 tons down to 1853 tons. None 
of the other firms named in the list are credited with a 
turnout of more than 883 tons of new shipping over 
the year, 

(To be continued). 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 10, 1885. 


Low prices in wheat, an unsatisfactory export trade, 
and a declining value, generally, have led to agitations 
for Government control of railways, the outcome of 
which is the passage of an Inter-State Commerce Bill, 
by Congress, yesterday, which proposes to exercise 
authority over rates, and to remove causes of complaint 
made by merchants and shippers. It provides against 
drawbacks, against the pooling of freights, and goes 
into a variety of detail. Railroad managers have been 
protesting against such legislation, but it has been 
smouldering for years, and now breaks out at a time 
when the popular mind is a little inflamed against rail- 
road exaction. The Bankruptcy Bill will come up for 
debate next Tuesday, but so much opposition has been 
made to it by western and southern commercial interests 
that its friends are doubtful as to its success. The 
earnings of the Trunk Line railways continue unsatis- 
factory. On Monday next the reorganisation of the 
Pennsylvania and Reading Railway Companies will be 
undertaken. The first step will be the election of 
three new directors, one of them a practical railway 
manager, on whom the presidency of this company 
will ultimately devolve. The most popular plan for 
settlement is the scaling down of indebtedness, but 
the foreclosure proceedings have precedence. ‘The 
anthracite coal combination has agreed to mine and 
ship 30 million tons of coal this year, and it enters the 
season under unusual difficulties. Much dissatisfaction 
exists among manufacturing and consuming interests 
already. Prices are broken for both anthracite and 
bituminous coal. The former is selling at 3 dols, in 
New York Harbour, and the latter at 2.75 dols., of 
which price 2.20 dols. represent freight from mines to 
the seaboard. A movement is on foot to abolish duty 
on ore, and to depend more largely on foreign ore. It has 
been calculated that pig iron can be made most cheaply 
on the Atlantic seaboard, at which point inland hauls 
of ore can be avoided, and cheaper fuel obtained from 
the interior, by reason of the competition arising on 
long hauls. Small lots of southern iron are arriving. 
Large transactions iniron are exceptional. Buyers are 
withholding demand until assured that lower prices 
are impossible. Steel rail companies are reducing 
wages, and 27 dols, to 29 dols, per ton is the average 
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price. Wages reductions continue throughout the 
States. Within the past week 30,000 ironmakers have 


The lowest prices in the iron trade 
have been reached. Forge iron is selling at tide water 
from 15 dols. to 16 dols. Manufacturing interests are 
in a very unsettled condition, and the immediate pro- 
spects are unfavourable. The fact remains that con- 
sumers everywhere are running on a hand-to-mouth 
policy, to borrow an American trade term. © Steel rail 
requirements for the ensuing year are a matter of un- 
certainty. Merchant bar is selling at from 1.50 dols. to 
1.75 dols. One or two large bridge contracts have been 
placed. Inquiries are in hand this week for 2000 tons. 


been set to work. 





TRIAL TRIPS AND LAUNCHES. 

THE screw steamer I}laroo, built and engined by Messrs. 
Wigham, Richardson, and Co., of Low Walker, had her 
trial trip on January 3, This vessel has been built to the 
order of Messrs. B, S. Lloyd and Co., of George Yard, 
Lombard-street, for the Bulli Coal Mining Company, of 
Sydney. She is 172 ft. long over all, by 26 ft. beam and 
15ft. 9in. deep. The cylinders are 23 in. and 44in. by 
33 in. stroke, working at 801b. boiler pressure. Four runs 
were made on the measured mile near Tynemouth, giving 
a mean speed of 94 knots, the vessel being laden. As 
there was a strong wind blowing and a heavy searunning, 
the speed was considered highly satisfactory. After the 
conclusion of the speed trial, the vessel was run up and 
down the coast, to complete the six hours’ trial at sea 
stipulated for in the contract. The vessel and machinery 
have been constructed under the superintendence of Mr. 
James Pollock, of 5 and 7, Fenchurch Street, E.C. 





On Tuesday, the 13th inst., the steel steamer Tainui, 
a vessel of about 5000 tons gross, built by Messrs. 
William Denny and Sons, Dumbarton, for the Shaw, 
Savill, and Albion Company’s direct steam service be- 
tween London and New Zealand, had an experimental 
cruise on the Firth of Clyde. She isa sister ship to the 
Arawa, now doing duty on the New Zealand route, and 
measures 420 ft. by 46 ft. by 32 ft. Accommodation is pro- 
vided for 95 first-class, 52 second-class, and 570 adult 
steerage passengers. The engines, which were supplied by 
Messrs. Denny and Co., are of the triple-expansion de- 
scription, and are designed to work with a steam pressure 
of 160 1b. per square inch. The official tests of the speed 
of the ship gave a rate of 154 knots per hour. Two special 
features of the vessel are the electric lighting, and the use 
of a Bell-Coleman dry-air refrigerating machine, capable 
of dealing with 18,000 or 20,000 carcases of mutton between 
New Zealand and London. 

On the same day Messrs. D. and W. Henderson and 
Co., of the Meadowside Shipyard, Partick, launched the 
Gardenia, a screw steamer measuring 175 ft. by 27 ft. by 
124 ft. She is intended for the well-known channel fleet 
of steamers owned by Messrs. A. A. Laird and Co., 
Glasgow, and will be fitted up for carrying a large number 
of passengers. 

The screw steamer Glamorganshire, a vessel of over 
2800 tons gross measurement, built and engined by the 
London and Glasgow Engineering and Shipbuilding Com- 
pany, ran her official speed trials on the Clyde on Wed- 
nesday, the 14th January. She is to form a new addition 
to the “‘Shire” Line of steamers owned by Messrs. Jen- 
kins and Co., of London, and engaged in the trade be- 
tween this country and Japan. She measures 340 ft. by 
40 ft. by 26 ft. Her propelling machinery consists of a 
pair of inverted engines, having cylinders of 43 in. and 
78 in. diameter, respectively, with piston stroke of 54 in. 
the working steam pressure being 90 lb. On the measured 
mile a speed of 13 knets was attained, the vessel having a 
deadweight cargo on board of over 2200 tons. 








A steel screw steamer named the Mascotte, a vessel of 
1150 tons, and measuring 250 ft. by 30 ft. by 17 ft. 3 in., 
was launched at Leith on Thursday, the 15th instant, by 
Messrs. Ramage and Ferguson. She has been built to 
the order of Messrs. George Gibson and Co., Leith, and 
intended for the cargoand passenger trade between that 
port and Rotterdam. She is of excellent design and is 
expected to have a speed of about 13 knots per hour. She 
has capacity for 56,000 cubic feet of cargo, besides a 
space of 4000 cubic feet for bunker coal. Her engines, 
which are being supplied by the builders, are of 200 horse- 
power nominal, and have cylinders of 32 in. and 64 in. in 
diameter, with a piston stroke of 42in. She will carry the 
Dutch flag. 





The Mealit, an iron clipper built barque, was launched 
on the 15th inst. from Messrs. Campbell, Mackintosh, and 
Bowstead’s yard at Scotswood. She has been built to the 
order of Messrs. J. Koning and Van Delden, of Rotter- 
dam. The following are her principal dimensions : Length 
over all, 232 ft. ; between perpendiculars, 210 ft. ; breadth 
moulded, 35ft.; depth of hold, 20ft. 4in. Her net 
register tonnage is about 1100 tons. She isclassed 100 A 1, 
and was launched with her masts and spars standing. 

The Denbighshire, an iron screw steamer, was launched 
on the 15th inst. from the yard of Messrs. C. S. Swan and 
Hunter, Wallsend-on-Tyne. She has heen built for the 
China and Japan line of Messrs. J. D. Jenkins and Co., 
London. The following are her principal dimensions : 
Length overall, 326 ft. ; breadth, 38 ft. ; depth, moulded, 
27 ft. The vessel will class 100 Al at Lloyd’s, and is 
built on the three-deck rule. The engines, by Messrs. R. 
and W. Hawthorn, are to indicate 1400 horse-power. 


The screw steamship Mount Olivet, built by Palmer's 





Shipbuilding and Iron Company, and purchased by 
Messrs. Smith and Service, of Glasgow, was launched at 
Jarrow on Saturday, the 17th inst. The following are her 
principal dimensions: Length over all, 2974 ft. ; between 
perpendiculars, 285 ft.; beam, 38 ft. ; depth of hold 27 ft. 
She will carry 3350 tons deadweight on a mean draught of 
22 ft.4in. The engines, also by the same company, are 
197 horse-power. 


Two vessels were launched at Aberdeen on the 17th 
instant. One was the St. Clement, a screw steam trawler 
built to the order of local owners, by Messrs. Hall, Rus- 
sel, and Co. The other was a three-masted clipper sailing 
vessel, of 1540 tons gross, and measuring 245 ft. by 38 ft. 
by 22 ft, She is named the Yallaroi, and is intended for 
the Australian trade. Messrs. Alexander Hall and Co. 
are the builders, and the owners are Messrs. Alexander 
Nicol and Co., Aberdeen. 





Messrs. John Elder and Co., Govan, on Monday, the 
19th January, launched the Lyons, a steel twin-screw 
steamer of about 500 tons gross, which has been built to 
order of the London, Brighton, and South Coast and 
Western of France Railway Companies, for their New- 
haven and Dieppe service. She measures 190 ft. by 26 ft. 
by 14 ft. 9 in., and she will be propelled by two sets of 
engines, each set having three cylinders—one high pres- 
sure and two low pressure. A sister ship to the Lyons 
is on the stocks in Fairfield Shipyard. 





With the same tide Messrs. R. Napier and Sons, Glas- 
gow, launched the Electra, a steel screw steamer of 1200 
tons, and measuring 230 ft. by 32 ft. by 24ft. The owners 
are the Eastern co ea Company of London, and the 
vessel is intended for laying, lifting, and repairing the 
cables belonging to the company in Eastern waters, Owing 
to the work in which she is to be engaged she has a very 
complicated structure, there being no fewer than 27 water- 
tight compartments in the hull. She is to be supplied by 
the builders with engines which are expected to give a 
speed of 124 knots. 


Also on the same day, Messrs. Alexander Stephen and 
Sons, Linthouse, Govan, launched the Ardencaple, a 
splendid steel sailing ship of about 1800 tons. She has 
been built to the order of Mr. Robert Lockhart. 

On January 15th, the Elsinore Iron Shipbuilding and 
Engineering Company, Denmark, launched the steam- 
ship Orrik, a cargo boat measuring 150 ft. by 24 ft. by 
11} ft. She will be propelled by engines of 220 indi- 
cated horse- power. 

On January 17th the same firm launched the tugboat 
Svanen, measuring 60 ft. by 14 ft. by 7?ft., and fur- 
nished with engines of 90 indicated horse-power. 





On Monday, January 19, the s.s. Crocus, which has 
been built by Messrs. W. Allsup and Sons, Preston, 
was taken on her trial trip at the mouth of the Mersey. 
This vessel is the first of two sister ferry boats, built for 
the Wallasey Local Board, from the designs of Messrs. 
Flannery and Fawcus, of Liverpool. They are constructed 
of Siemens-Landore steel, and are of, the following di- 
mensions: Length, 130ft.; breadth, 35ft.; and depth, 
moulded, 11 ft. 5in. Owing to the limited draught of 
water, four propellers, two at the bow and two at the 
stern, have been adopted. The machinery consists of two 
complete pairs of compound surface-condensing engines, 
with cylinders 18 in. and 37 in. in diameter, and 24 in. 
stroke, with two steel boilers working at a pressure of 
100]b. On trial trip the vessel attained a speed of. about 
11 knots per hour. 


The s.s. yacht Eros, built by Messrs. Shuttleworth and 
Chapman for Baron A. de Rothschild, was launched at 
Erith last week, and will be completed by Messrs. 
Campor and Nicholson, of Gosport. The hull is of steel, 
and the principal dimensions are as follows : Length over 
all, 246 ft.; length on load water-line, 215 ft. ; breadth 
moulded, 27 ft.; depth, 18 ft.; draught of water, 
14 ft. 3 in.; displacement, 819 tons; tonnage—builder’s 
measurement, 740 tons. She has two steel boilers, and 
the engines are on the compound surface-condensing 
principle, the low-pressure cylinder being 30 in. in dia- 
meter and the high pressure 60 in., with a stroke of 36 in., 
the horse power being 150 nominal and 750 indicated. 








ROYAL METEOROLOGICAL SOCIETY. 

THE annual general meeting of this Society was held 
on Wednesday evening, the 2lst instant, at the Institu- 
tion of Civil Engineers, Mr. R. H. Scott, F.R.S., Presi- 
dent, in the chair. The secretary read the report of the 
Council, which showed the Society to be in a very satis- 
factory condition. The Council equipped a typical 
climatological station in the grounds of the International 
Health Exhibition, in order that persons desirous of 
organising a station might see one arranged in accordance 
with the regulations of the Society. A conference on 
Meteorology in Relation to Health was arranged for by 
the Society, and held at the Health Exhibition on July 
17th and 18th. The Council have appointed committees 
to investigate the subjects of the brilliant sunrises and 
sunsets of 1883-4, and of the local phenomenon known as 
the Helm Wind of Cross Fell, Cumberland. The observ- 
ing stations of the Society now number eighty-five, the 
results from which are printed in the Meteorological Record. 
The whole of the stations in the south of England have 
been inspected during the year, and found to be generally 
in a satisfactory state. The number of Fellows on the 
roll of the Society is 552, of whom 37 were elected in 1884, 
The President, Mr. R. H. Scott, then delivered his 








address, in which he stated his intention to treat of the 
general state of the science of meteorology over the globe, 
as compared with the programme sketched out by Pro- 
fessor James Forbes in the report of the British Associa- 
tion, 1840. He said there were now six meteorological 
societies publishing journals, and in addition six periodi- 
cals almost exclusively devoted to the science. He went 
on to say “‘ With all this wealth of literature, there is 
one particular in which, in this country at least, our 
science labours under a great disadvantage. So far as 
I am _ aware, no instruction is given in it except atthe 
Royal Naval College, Greenwich. In Germany, in the 
current half-year, no less than eleven courses of lectures are 
announced at as many universities or high schools.” Mr. 
Scott exhibitedalargemapshowingalltheobservingstations 
over the globe, and also the distribution of information as 
to ocean meteorology as contained in the Meteorological 
Office. Hethen alluded to the different classes of observa- 
tions proposed by Professor Forbes for different classes of 
stations, and the degree to which his suggestions had been 
carried out. The next subject was the attempts which have 
been made by balloon ascents, mountain stations, &c., to 
gain a knowledge of the condition of the upper atmosphere, 
and Mr. Scott stated, that on inquiry from the various 
foreign institutions which possessed affiliated mountain 
stations, he had found that, except in the case of Mount 
Washington, none of the observations were practically 
much used in forecasting. No telegrams are received 
from Pike’s Peak. In one particular all authorities are 
agreed that no one has yet suggested any mode in which 
the barometrical readings could be used, owing mainly to 
the uncertainty about their reductions to sea level from 
great heights. Mr. Scott concluded his address with a 
notice of the important work by Padre Viies, S.J., of 
the Havannah, on the West Indian Hurricanes of 1876 
and 1877. 

The following gentlemen were elected the officers and 
Council for the ensuing year :— 

President, Robert Henry Scott, M.A., F.R.S., F.G.S. 
Vice-presidents, William Morris Beaufort, F.R.A.S., 
F.R.G.S. ; John Knox Laughton. M.A., F.R.A.S., 
F.R.G.S. ; Edward Mawley, F.R.H.S. ; Charles Theo- 
dore Williams, M.A., M.D., F.R.C.P. Treasurer, 
Henry Perigal, F.R.A.S. Trustees, Hon. Francis Al- 
bert Rollo Russell, M.A.; Stephen William Silver, 
F.R.G.S. Secretaries, George James Symons, F.R.S. ; 
John William Tripe, M.D., M.R.C.P. Ed. Foreign 
Secretary, George Mathews Whipple, B.Sc., F.R.A.S. 
Council, Edmund Douglas Archibald, M.A. ; George 
Chatterton, M.A., M. Inst. C.E. ; John Sanford Dyason, 
F.R.G.S.; Henry Storks Eaton, M.A.; William Ellis, 
F.R.A.S. ; Charles Harding ; Richard Inwards, F.R.A.S. ; 
Baldwin Latham, M. Inst. C.E., F.G.S.; Robert John 
Lecky, F.R.A.S.; William Marcet, M.D., F.R.S., 
F.C.S.|; Cuthbert Edgar Peek, M.A., F.R.A.S., F.R.G.S. ; 
Capt. Henry Toynbee, F.R.A.S. 











VicTORIAN Raiiways.—Mr. Gillies, the Victorian 
Minister of Public Works, has introduced into the 
Victorian Legislative Assembly a Bill providing for a 
large extension of the Victorian railway system. Ina 
Bill brought forward by Mr. Bent, in 1882, the length of 
new line proposed was 915 miles. The Victorian Govern- 
ment now proposes 927 miles. There are various altera- 
tions of detail. In nine cases the Gillies lines are longer, 
by a total length of 135 miles. Three lines have been 
shortened by 39 miles, seventeen of the 1882 lines have 
been omitted, their length being 183 miles, and seven new 
lines (98 miles) are proposed. The new scheme is divided 
into 9024 miles of country lines, and 24} miles of suburban 
lines, costing 3,926,077/. For the country lines the 
average, exclusive of rolling stock, is 3690/. per mile. In 
addition to 614 miles of permanent way material pro- 
vided by Mr. Bent, a further outlay of 260,610/. is re- 
quired, and the rolling stock has to be increased by 
161,8137. New workshops, duplications of existing lines, 
engine sheds, &c., will absorb 1,251,500/. The total out- 
lay contemplated is 5,600,000/. 

Civit AND MECHANICAL ENGINEERS’ Socrery.— An 
ordinary meeting of this Society was held on the 14th 
inst , the President, Mr. Thomas Uole, in the chair, when 
a paper on the *‘ Appropriate Ornamentation of Works in 
Iron,” was read by Mr. G. Richards Julian, A.R.I.B.A. 
The author said that if this problem was to be solved at 
all, it must be done either by the united efforts of the en- 
gineer and the architect, or by the development of a new 
species of workers, who might be denominated artist-en- 
gineers. he application of artistic principles to the 
design of structural ironwork had been delayed by the 
very rapid spread of the use of the material ; the design- 
ing had been done in a hurry, and all the real thought had 
been bestowed on the scientific side of the question. 
Directly engineering attempted to do anything more than 
erect structures of simple utility, directly a curve ora 
moulding was added for the purpose of pleasing the eye, 
it became amenable to the same artistic laws as architec- 
tural design. Mr. Julian then stated those artistic prin- 
ciples which appeared to apply especially to the subject ; 
the avoidance of falsehood, either by direct imitation of 
other materials, or by imitation of forms of ornamenta- 
tion, appropriate to other materials, or by the use of 
sham constructive features; the mode of expression of 
proportion, harmony and contrast were described, and 
the value of refinement pointed out. These principles 
were then applied to the design of the coverings of con- 
cealed ironwork in fireproof buildings, and visible iron- 
work, both wrought and cast. Attention was specially 
directed to the ornewental treatment of stanchions as 
opposed to columns, and to the foliated ornament of early 
Greek and of Byzantine work as possessing the charac- 
teristics of crispness and sharpness of outline which should 
accompany low relief, 
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SHARPE'S FIREBARS. 

The annexed engraving illustrates a firebar devised 
by Mr. H. W. Sharpe, of 28, Hardy-street, Liverpool. 
It will be seen that the bar is a box section, and is 
supplied with inlets and outlets for water at the ends, 
and outlets for steam at the sides. At the dead plate 
end of the furnace there is a transverse hollow bar 
continually supplied with water, and furnished with 
as many nozzles as there are firebars. These nozzles 
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supply a continual trickle of water into the bars, the 
surplus escaping at the bridge into a trough-like 
bearer. The greater part of the water is vaporised, 
and passing through the side outlets rises with the 
draught through the fire. It is claimed that this 
arrangement offers advantages over other water-cooled 
bars in that there are no fast connections to make, and 
there is no chance of leakage in consequence of the 
expansion of the various parts. 








PORT OF OTAGO, NEW ZEALAND. 

In a country like New Zealand, with a long coast 
line harbours are necessarily of great consequence 
to the inhabitants, and none more so than that of 
Otago. Naturally this harbour is divided into lower 
and upper by a narrow strait and two islands 
situated about half-way between the entrance and the 
head, and these parts are also distinguished by the 
depths of water, the former possessing a channel 
naturally deep enough for the largest vessels, while the 
upper, with a considerable extent ofdeep water, has also 
extensive banks which have necessitated the execution 
of heavy works for the accommodation of that class of 
vessel found most convenient for foreign trade. When 
we say that the lower harbour is thus favourable to 
navigation independent of artificial works, this remark 
does not apply to the bar at the outer part of the en- 
trance which, according to the charts of different 
periods, has had various depths of 214 ft. to 23 ft. at 
high water. A very few feet taken off this ridge will 
render the entrance easy and safe for the largest vessels. 
It has already been reduced from 1 ft. to 24 ft. by 
dredging, and the works of a training wall for concen- 
trating the current and thereby securing a more efficient 
scour have now been commenced, and may reasonably 
be expected to show a marked beneficial result within 
the next eighteen months or two years. 

Geologically speaking, the formation of the harbour 
as it now exists is very interesting, and the facts, pro- 
perly considered by the aid of the plan and section 
given above, show most clearly the advantages of the 
present entrance, so far as coast line and exposure 
are concerned. Immediately to the south of Dunedin, 
the principal town of the provincial district of Otago, 
the coast is not distant more than a mile and a half 
by the shortest line, but it is there part of a long 
indentation stretching from Cape Saunders to the 
mouth of the Taieri River, fully exposed to the 
heavy swells and fierce storms coming from the south- 
east and south-west. The south-east swell often sets 
in without local wind, and a vessel caught by it in 
any position near the beach, is in very great danger 
of being driven ashore. Owing to the projection 
of Taiaro Head at the present mouth a vessel 
has a good offing before opening out the southerly 
swells, and has good water so soon as it clears the 
shelter. These heavy seas from the south have carried 
and still carry, enormous quantities of sand brought 
down from the interior by the Taieri and Molyneux 
rivers, so that what at one time was an open channel 
between the site of Dunedin and the peninsula, is now 
an extensive flat occupied by a large population and 
bounded towards the ocean by sandhills of 50 ft. or 
60 ft. in height. The fact of this entrance to the 
harbour having been closed by natural agencies, and 
the northern left open, shows at once the more favour- 
able circumstances of the latter. 

Up till 1874, the Provincial Government cf Otago 
had charge of the harbour; but since then it has been 
under the control of a Harbour Board, partly elective 
and partly nominated. While in the hands of the pro- 
vincial authorities but little was done towards harbour 
improvements, though in 1870 the first dredging was 
done in what is now known as the Victoria Channel, 
with the object of enabling the coasting trade to be 
brought up to Dunedin by the most direct channel, The 
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subsequent scheme has been more ambitious, and is so | 


far carried out towards success, that now vessels of 
draught of 18 ft. can find their way to Dunedin Wharf 
by a course which a few years ago was partly dry at 
low water. 


entered Otago Harbour vessels of a tonnage of 189,609 
tons of 18 ft. draught and under, and a tonnage of 
48,421 of a draught over 18 ft. 
a few years ago could accommodate only the smallest 


class of coasters, is now sufficient for fully three-fourths | 


of the whole trade with the outer world. 


and land, whereof the principal items were : 


Dredging and deposit of material 
Plant ... ass sae “e - 
Reclamation 

Rock walling 

Wharves 

Sheds 


Tugs ... 


The reclamation expenditure has resulted in consider. | 


able profit to the Board, and this will be much increased 
when large areas now ready for occupation are taken 
up by tenants. 

The consideration of the effect of the reclamation at 
Dunedin upon the lower harbour and bar has not been 


ignored, and it is satisfactory to find, from a report | 
presented to the Board by their present engineer, | 
Mr. G. M. Barr, in November, 1882, that a careful | 


comparison of the most recent with the earliest 
soundings, does not show any shoaling or deteriora- 
tion of the harbour in any respect. On the con- 
trary, a knoll which existed just inside the Heads, 
and was long known as the Inner Bar, with only 
15 ft. on it at low water, has now deepened to 27# ft. 
without any artificial assistance. 

The Harbour Board is now proceeding with the con- 
struction of a training wall, going from the North 
Heads towards the bar, for the purpose of directing 
the current in a more concentrated stream, and in a 
direction more favourable than the present one for 
exerting a beneficial scour. Designs for this were 
prepared by its engineer in June, 1883, and have since 
been submitted to Sir J. Coode, who has approved of 
the general features, and with some alterations has 
advised the Board to proceed with the work. The 





cost of the first portion, which it is expected will give 


Some estimate of the value to the commu- | 
nity of this degree of improvement may be formed | 
from the consideration that goods taken up direct to | 
Dunedin, instead of being landed at Point Chalmers | 
and then railed to town, can be landed at a saving of | 
something like 4s. per ton; and that in 1883 there | 


| section of one (268 ft. 4 in.) span of t 


Thus a highway which | 
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avery considerable increase on the bar within a short 
time, will be about 80,000/. The work will be simply 
a rubble wall run out on timber staging. Stone of a 
first-class quality, in large blocks, can be easily ob- 
tained from cliffs within half a mile of the work, 


BRIDGE OVER THE DNIEPER. 

WE publish this week on page 85, Figs. 1 and 2, 
and on page 88, Fig. 3, elevation, omg and cross 
iis bridge, from 

which the general design will be clearly understood. 
The cross section shows the single-line permanent way 
below and 30 ft. above, the roadway with footways on 
each side, Figs. 4 to 8 show sections at different 





The total expenditure of the Harbour Board up to | places of the top and bottom beams of the main‘girders 


3lst December, 1883, was 446,329/. on works, plant, | 


and also of verticals and diagonals. Since in some 
future numbers we shall publish further particulars, 
we shall not now enter into any detailed description, 








BRITISH AND METRIC MEASURES. 
At the eighth Ordinary Meeting of the Session of the 
Institution of Civil Engineers, held on the 20th of 


| January, Sir Frederick J. Bramwell, F.R.S., President, 
| in the chair, a paper was read on ‘‘A Comparison of 


British and Metric Measures for Engineering Purposes,” 
by Mr. A. Hamilton-Smythe, B.A 

The paper was limited to comparing the advantages for 
engineering purposes of measures of length, surface, 
capacity, weight, and pecuniary value, as used in England, 


| with decimal systems of the same classes of measures. As 


the arithmetical notation of all civilized nations was 
decimal, all decimal systems had the advantage over others 
of dispensing with the compound rules of arithmetic and 
of facilitating the use of logarithms. The metric system 
had the further advantage over other decimal systems 
of being used by 240,000,000 people, with whom 60 per 
cent. of the foreign trade of England was carried on, and 
of all its terms being correlated, and derived from one 
convenient, well-known standard measure of length. 
Some British measures had the advantage over all decimal 
measures of being capable of finite ternary sub-division. 
On account of the pre-eminent position held at present by 
England and the United States in the manufacture of 
engineering machinery and material constructed to exact 
British sizes, a considerable practical advantage was 
derived from the use of British measures in engineering 
works. A large amount of capital was invested in 
machinery constructed to manufacture British articles of 
exact sizes, and the engineering literature expressed in 
terms of this measurement was extensive and valuable. 
English and American engineers carried in their memories, 
ready for application, a great number of leading or 
standard, dimensions, so that the substitution of other 
measures in their general practice would be inconvenient ; 
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and these measures had the further advantage of being 
already familiar to the working classes in England and 
America. Although the depreciation in value of certain 
machinery, due to a general change in measurements, 
would be very serious, still the existing machines would, 
in any case, last but comparatively few years, or become 
superseded by others of improved construction. The gist 
of English engineering literature would soon be translated 
into other terms of measurement, if the necessity arose. 
30th the metre and the yard had the advantage of being 
the approximate length of a human stride, and the former 
was about the limit to which a human being could con- 
veniently place his hands apart when measuring with 
accuracy along a vertical surface. The British foot was 
merely a ternary sub-division of the standard yard, and 
in practice was often not even used as a linear unit. 
Carpenters, for instance, measured a plank by the number 
of two-foot rule lengths it included, and had then to com- 
plete the total length by doubling the number of units 
they had made use of. A plank could be measured with 
a metre in about one-third of the time occupied in 
measuring it with a one-foot rule. The British inch was 
much too large to serve as the lowest integral unit in a scale 
of linear measurement, and even one-sixteenth of an inch 
was too large for minute work. The millimetre was, on the 
other hand, a convenient unit for ordinary minute work, 
and its decimal sub-divisions were as suitable for 
microscopic work as thousandths of an inch. The English 
practice of taking levels for building work in feet and 
their decimal sub-divisions, and of translating the result- 
ing dimensions into feet, inches, and fractions of inches 
for the workmen, was most troublesome and productive 
of error. For all ordinary levelling the division of the 
metric levelling-staff into centimetres was sufficiently 
minute, as the centimetre divisions could easily be sub- 
divided, at least binarily, by ocular estimation, and 
metric levelling was practically more accurate for building 
work than levels taken with a British staff, on account of 
the dimensions given to the workman being in the same 
terms as those actually noted through the level. The 
twenty-metre chain had the advantage over Gunter’s 
chain in that it was capable of subdivision into the 
smaller linear measures, whereas Gunter’s link was 
the lowest integral subdivision of Gunter’s chain, and 
was too large for any work but land measuring. 
For engineering calculations it was desirable that the 
linear unit should have its multiples and sub-multiples 
arranged in accordance with the universal system 
of arithmetical notation ; that it should be the basis of 
the units of measures of surface, capacity and weight; 
and that it should be international. The metre complied 
much more fully than the yard with these requirements. 
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In calculations relating to the pressure of materials upon 
surfaces, the intimate correlation existing in the metric 
system between the measures of weight and capacity was 





valuable, and hydraulic calculations were much simplified 
thereby. An engineer using the metric system had prac- 
tically but one unit of measurement to deal with 
throughout his work, all his field measurements and the 
scales of all his plans being decitnally expressed in terms 
of a metre. An engineer using British measurement had 
to deal with many different kinds of measures having 
complicated relations to each other, and also with a 
number of gauges, trade-sizes and local customs, which 
rendered comparisons of cost exceedingly difficult. 
Many of these would become obsolete if the metric 
system came into general employment. The _ habi- 
tual use of British measures debarred English and 
American engineers, to a great extent, from profiting 
by foreign technical literature written in terms of metric 
measurement. The advantages of an international lan- 
guage of measurement for engineering purposes were so 
great, that they would counterbalance the advantages of 
any new decimal system based on units of British measure- 
ment. In so much of the work of a civil engineer’s 
office as consisted in taking out quantities and making 
estimates, about one-third more work could be done 
within a given time with metric measures and decimal 
currency than could be effected with British measures and 
currency. Assuming that binary sub-division was more 
convenient for common purposes than decimal sub-divi- 
sion, there was nothing to prevent the use of binary sub- 
divisions of the metric measures, as they all admitted of 
precise decimal equivalents. The metric scales for plans 
and drawings were simple, and facilitated mental com- 
parison between the dimensions on paper and the dis- 
tances in nature they represented. As regarded the sale- 
ability of articles manufactured in series of sizes, there 
was no reason to suppose that purchasers would con- 
tinue to prefer series of sizes advancing by the exact 
metrical equivalents of the sixteenths of a British inch, 
if the fractional divisions of an inch were no longer 
in ordinary use as linear measures. The maximum 
advantage from the use of metric measures could not be 
obtained unless they were used in conjunction with a 
system of decimal currency. The reasons given by the 
late Sir John Herschel and by Sir George Airy, Hon. 
Membs. Inst. C.E., for preferring the decimal subdivision 
of the pound sterling to any other decimal arrangement 
of British currency, appeared unanswerable. By depre- 
ciating the nominal value of the existing bronze tokens 
by 4 per cent., the British currency would be completely 
decimalised without the introduction of new coins. For 
purposes of account, the penny would be 0.004 of a 
pound sterling, or four mils, but the name of penny 
could be retained. The alteration of national measures 
of pecuniary value could only be effected by com- 
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pulsory legislation, whereas the general adoption of 
the metric system, being already legal, though not 
compulsory, might be brought about gradually through 
the example and influence of engineers. Judging 
from Continental experience, it would seem that 
the best prospect for reform lay in the initiative being 
taken by those professions most directly interested. If 
the standing orders of the Houses of Parliament allowed 
Parliamentary plans and estimates to be submitted in 
metric measurements at the option of the engineer, 
practical opportunities would be afforded of testing the 
relative advantages of metric and British measures for 
engineering purposes in England. 








NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glascow Pig-Iron Market.—The Glasgow pig - iron 
warrant market was firmer last Thursday, and prices re- 
covered to the extent of 14d. per ton. In the forenoon 
market business was reported at 42s. 3d. to 42s. 4d. cash, 
also at 42s. 54d to 42s. 6d. one month, with sellers at the 
close at 42s. 4d. cash and 42s. J4d. one month, and 
buyers at 3d. less per ton. Transactions were reported 
in the afternoon at 42s. 4d. and 42s. 44d. cash, also at 
423. 64d. one month, and buyers at the close were offer- 
ing 42s. 4d. cash and 42s. 64d. one month, with sellers at 
4d. per ton higher. Another relapse in prices took place 
on the following day, and on the previous day’s gain ld. 
was lost, the market closing as on that day week. On 
forenoon ’Change business was transacted at 42s. 4d. to 
42s. 3d. cash, also at 42s. 6d. down to 42s. 5d. one month, 
with sellers at the close wanting the lower quotations, 
and buyers offering 4d. less per ton. There were trans- 
actions in the afternoon at 42s. 2d. and 42s. 3d. cash, 
also at 42s. 44d. and 42s. 5d. one month, with buyers at 
the close at 42s. 3d. and 42s. 5d., cash and one month, 
respectively, and sellers wanting 4d. per ton higher. 
The warrant market was dull on Monday, partly in con- 
sequence of last week’s shipments having been low, and 
another decline of 1d. per ton took place. Business was 
transacted in the morning at 42s. 2d., 42s, 1d., and 
42s, 14d. cash, also at 42s. 4d. and 42s. 34d. one month, 
and buyers at the close were offering 42s. 14d. cash 
and 42s, 34d. one month, with sellers at 4d. more 
per ton. In the afternoon iron changed hands at 
42s, 2d. and 42s. 24d. cash, also at 42s. 3$d. to 42s. 44d. 
one month, with buyers at the close at 42s. 2d. cash and 
sellers at 42s. 24d., and the month’s price nominally at 
42s, 44d. Yesterday’s market was flat, and prices fur- 
ther receded 1d. per ton. There were transactions in the 
morning at 42s. 3d. and 42s. 24d. cash, also at 42s. 5d. 
to 42s, 44d. one month, the closing prices being sellers at 
42s, 25d. cash and 42s. 44d. one month, and buyers offer- 
ing 4d. per ton lower. In the afternoon business was re- 
ported at 42s. 3d. down to 42s. 1d. cash, also at 42s. 44d. 
down to 42s. 34d. one month, and the close was sellers at 
2s, 14d. cash and 42s. 34d. one month, and buyers at 4d. 
per ton lower. A still lower range of prices was reached 
to-day. The prices during the forenoon were 42s. O3d. 
down to 41s. 114d. cash, and from 42s. 3d. down 
to 42s.14d. one month, with sellers at the close at 
41s. 114d., and buyers at 41s. 11d. cash, and the 
month’s price being nominally 42s. 14d. In the after- 
noon business was done at 41s. 114d. and 42s. cash, 
also at 42s. 14d. to 42s. 24d. one month and subsequently 
there were sellers at 42s. cash and 42s. 2d. one month, 
month, and buyers near. The market continues to show 
a total absence of animation, and any little business that 
is done from day to day is not much else than the jobbing 
cperations of a few dealers. It would seem as if the stock 
of warrants was well held, but the public keep aloof, and 
seem to be most unwilling toenter into fresh engagements. 
The low prices ruling are certainly in buyers’ favour, 
but the condition of trade, both at home and abroad, is so 
depressed as to discourage everything in the way of 
speculation. There was a hope that the spring of the 
year would have led to some expansion of trade, but up to 
the present there is really no hopeful sign of any conse- 
quence. The shipments are few and unimportant, and 
the reports coming to hand from the Continent and the 
United States are most unfavourable; and locally, whilst 
all the works are now in operation, it is found that 
orders are very scarce. From Australia, however, some- 
what better accounts are received. There is a slight in- 
crease in the manufacture of hematite pig-iron in Scotland, 
but the output of ordinary pig is unchanged, although 
the probability of a few furnaces being blown out is 
still under discussion in iron circles. There are 93 fur- 
naces blowing, as last week, the number in blast a 
year ago being 101. Last week’s shipments of pig- 
iron from all Scottish ports amounted to 6391 tons, 
as compared with 7576 tons in the preceding week, and 
_ 9229 tons in the corresponding week of last year. The 
largest quantity shipped was 430 tons sent to the United 
States. The stock of pig-iron in Messrs. Connal and Co.’s 
public warrant stores stood at 579,335 tons yesterday 
afternoon, as against 579,677 tons yesterday week, show- 

ing a decrease for the week of 342 tons, 


The Harbour of Ness, Skye.—A mass meeting of the 
fishermen of the Ness district, in the Isle of Skye, was 
held last week, to consider the condition of the new har- 
bour at Ness, built by the Scottish Fishery Board, with 
the assistance of Lady Matheson and Sir James Matheson. 
It would appear that neither Lady Matheson nor the local 
fishermen were consulted as to the best form the harbour 
should take, and it is now found that at stream tides the 
fairway is filled up with sand. The present harbour, 
which is nearly completed, will cost about 6000/.; and it 
is believed that unless the harbour is extended, the money 
might as well have been thrown into thesea. The meeting 
unanimously agreed to petition the Fishery Board on the 





subject, asking them to extend the harbour in the manner 


indicated. 


The Wages Question on the Clyde.—A conferenco be- 
tween a committee of the Clyde Shipbuilders and Engi- 
neers’ Association, and delegates from the Blacksmiths’, 
Shipwrights’, and Engineers’ Societies, took place in 
Glasgow yesterday afternoon. Called at the request of 
the workmen, the conference had as its object the con- 
sideration of the reduction of wages to the extent of 4d. 
per hour, which the employers had fixed to take effect at 
the end of this month. The workmen’s representatives 
stated at length their views on the position of trade 
and the proposed reduction of wages, and the em- 
ployers proposed to give the question at issue full 
consideration. It is stated that one well-known firm 
of shipbuilders and engineers have declined to fall in 
with the proposal to reduce the workmen’s wages just 
now, the amount of work which they have in hand being 
so great as not to warrant them in running the risk of 
not being able to get as many hands as may be required 
to finish the work in time. Owing to this defection, it is 
just possible that the proposal may fall through, and that 
the workmen may retain their present position as to 
wages, 

Rivetters’ Strike at Greenock.—The rivetters employed 
by Messrs. Russell and Co. in their Greenock ship- 
building yard have been on strike during the past fort- 
night or so, their complaint being that while last year 
they were receiving 11s. per hundred rivets for the shell, 
taking it all over, they are now offered less than half that 
sum. The strike is still unsettled. 


The Esparto Import Trade at Leith.—It may be men- 
tioned that every inducement is being held out, in the 
way of affording facilities at Leith Docks for the encou- 
ragement of the esparto trade, which gives promise of 
becoming the chief support of the harbour. 


Arbroath Wet Dock.—The Arbroath Harbour Trustees 
met last Wednesday in Committee—Provost Thornton 
presiding—for the purpose of considering the position of 
matters at the harbour in connection with the reconstruc- 
tion of the Wet Dock entrance. The meeting considered 
that the contract with the present contractor was now at 
an end, and after discussion resolved to advertise fora 
new contractor to finish the job according to the present 
plans and specifications, reserving all claims against tho 
present contractor for failing to implement his contract ; 
and in virtue of the contract to take possession of the ma- 
chinery and plant at the works. It was calculated that 
the penalty incurred by the contractor for delay in com- 
pleting the work amounted to the present time to 46000. 

Glasgow Engineers’ Association.—The seventh annual 
meeting of this Association was held in their rooms, 
Bothwell-street, on Thursday, the 8th instant. Mr. 
Archibald A. Swan, in the chair. A paper upon rivet- 
ting machines, illustrated by about twenty diagrams of 
machines and examples of machine rivetting, was read 
by Mr. Alexander Jack. A short discussiun followed 
in which points were raised as to the economy and 
— of machine rivetting as compared with hand- 
work, 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday there was a fair 
attendance on ’Change at Middlesbrough. The market 
was dull and prices were nominal. No. 3 g.m.b., f.o.b., 
for prompt shipment, was sold at 35s. per tua, but only 
small lots changed hands, and for future delivery the in- 
quires were few, buyers believing that by waiting they 
will make better terms. The shipments of pig ironat Mid- 
dlesbrough are small, partly owing to the recent rough 
weather. Up to date this month there have been exported 
35,800 tons against 40,000 tons at the corresponding time 
in December last. Hematite pig iron is steady at 34s. 
per ton for Nos. 1, 2, and 3 f.o.b. at west coast ports. The 
manufactured iron trade remains dull and prices are no 
better. Ship-plates are 4/. 15s. and angles 4/. 10s. to 
4], 12s. 6d. per tonat works, less 24 per cent. There is 
rather more doing in the foundry department. 


Wages in the Manufactured Iron Trade.—At the end of 
this month the award given by Dr. Watson, which regulates 
the wages of the ironworkers of the North of England, 
terminates, and it will be necessary that both employers 
and workmen should at once consider what arrange- 
ments should be made to fix the rate of payment from the 
lst of February next. On Monday the Board of Arbi- 
tration will hold its annual meeting at Darlington, when 
no doubt the important question of wages will be 
duly considered. Jor the last two or three years strong 
arguments have been used in favour of adopting a sliding 
scale to regulate the wages of ironworkers, and more than 
one arbitrator has advocated this method of determining 
the rate of remuneration. There are, however, differences 
of opinion on this matter, and as wages are so low at pre- 
sent it is highly’ probable that the men will recom- 
mend another arbitration to settle the value of their 
labour for the next few months. Bearing on this point 
the official figures of the accountant to the Board of Ar- 
bitration have just been issued,’and they show that during 
the two months ending December 31, 1884, the average 
net selling price of manufactured iron was 4/. 19s. 9d. 
The total quantity made in the North of England was 
60,031 tons. During the previous two months the average 
price was 5/. 1s. 8d., and the total quantity produced was 
72,115 tons. 

Shipbuilding and Engineering.—Last week we pointed 
out that the wages in the shipyards on the Tyne and 
Wear had been arranged amicably by the men submitting 





to a reduction. On the Tees, and at the Hartlepools 
also, the question was arranged by the men agreeing to a 
reduction, but it is with regret that we have to state that 
at some shipyards the drillers and helpers have refused 
to accept the terms which had been arranged, and have 
struck. It is hoped that in the course of a few days 
matters will be agreeably cleared up and work resumed. 
During the past fortnight there have been a few vessels 
launched on the northern rivers, and it is satisfactory to 
notice that orders for new steamers have been obtained to 
take the vacant places on the different slipways. More 
men are gradually getting to work at the shipbuilding 
yards, but there is ample scope for improvement on all 
the rivers. It is hoped that as the wages question has 
now been disposed of, and materials being so cheap, that 
buyers will be induced to place contracts with the builders, 
In engineering there is no new feature toreport. A good 
deal of general work is being turned out, and bridge 
builders are better off than either locomotive or marine 
engine builders. 


The Coal and Coke Trades.—There is a steady demand 
for all kinds of fuel, and prices are unaltered. The 
Framwellgate Colliery in Durham has been turned over 
to the Framwellgate Coal and Coke Company, Limited. 
The capital is 150,000/., in 100/. shares. 





NOTES FROM THE SOUTH-WEST. 
Wages in the Forest of Dean.-—Notices of 5 per cent. 
reduction in miners’ wages, to take effect a fortnight 
hence, were posted at the collieries belonging to Messrs, 

Crawshay and Sons, Forest of Dean, on Saturday. 


Coal at Resolven.—On Wednesday morning Mr. T, 
Jenkins, who is sinking some pits for the Cardiff and 
Swansea Steam Coal Company, Limited, came across 
another seam of coal about 8 ft. 6 in. in thickness, lying 
about 35 ft. below the Rhondda, 4 ft. of which was won 
a short time since. 


A New Gridiron.—The first section of the Windsor 
Slipways, Dry Docks, and Engineering Company’s Works, 
situated on the Taff, adjoining the Penarth Harbour 
Railway, Cardiff, and consisting of a gridiron, has been 
recently completed, and has been informally inaugurated 
by Messrs. J. Cory and Sons, of Mount Stuart-square. 
One of their largest steamers, the Restormel, a vessel of 
3300 tons burthen, which arrived in Penarth Roads on 
Tuesday afternoon, was placed on the gridiron at half- 
past four o’clock. The gridiron has ample accommodation 
for two smaller vessels at one time, or a larger one, up to 
5000 tons burthen. 

Swansea Dry Docks and Engineering Company (Limited), 
—The directors of this company recommended an interim 
dividend for the past half-year at the rate of 10 per cent. 
per annum, free of income tax, after making the neces- 
sary addition to the reserve fund for redemption of 
capital and depreciation of plant, amounting now to 
1530/., and carrying forward to this year a balance of 


“ . 


Inspection of Mines.—The Home Secretary has inti- 
mated to the Mining Association of Great Britain, that 
he is prepared to receive a deputation next month on the 
subject of an appointment of additional inspectors of 
mines. 


Newport.—Prices of various descriptions of coal are 
without alteration. Last week’s clearances of iron were 
confined to 900 tons fowarded to Talcahuano. The tone 
of the iron ore market is exceedingly dull. Last week’s 
coal clearance amounted to 51,956 tons. From Bilbao 
there arrived 3090 tons of iron ore, and 1550 tons came 
to hand from other sources. 


Shot-Firing, in South Wales..—On Tuesday a general 
meeting of the coal trade was held at Cardiff. The chair- 
man introduced the subject of the intended prosecution 
of the owners of the Ynishir Colliery, and brought for- 
ward a proposition that a suggestion should be made to 
the Government that, in lieu of the proposed rule regard- 
ing the withdrawal of the men when shot-firing, a new rule 
should be instituted insisting upon the watering of the 
underground roads in the immediate vicinity where shots 
had to be fired. It was felt that possibly the Govern- 
ment would accept this suggestion as meeting the re- 
quirements of the Home Office for additional safety to 
the miners. Scientific evidence went to show that danger 
of explosion was, if not obviated, much lessened by the 
course proposed. After along discussion, an_ influential 
deputation was appointed to wait upon Mr. Wales, the 
Government inspector of mines for the district, to ascer- 
tain his views on the subject. 


Cardif.—The steam coal trade has continued to exhibit 
a more active tone, and work at a number of the collieries 
is being carried on more regularly. The small coal 
market has become quieter. The patent fuel trade has 
not shown much change. The iron ore market has re- 
mained dull. Last week’s clearances comprised 139,284 
tons of coal, 3164 tons of patent fuel, and 605 tons of 
coke. From Bilbao there arrived 2630 tons of iron ore 
and 165 tons came to hand from other sources, 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Depression in Trade.—At the meeting of the Asso 
ciated Chamber of Commerce, to be held in London on 
the 24th February, the Hull Chamber will propose the 
following resolution : That in view of the long-continued 
and deepening decline of commerce and of agriculture, 
this Association is of opinion that the time has arrived 
for the appointment of a Royal Commission to inquire 
into the causes thereof. That the Executive Council are 
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hereby requested to bring this resolution into the House 
of Commons, and use their best efforts towards carrying 
it through. 


The Doe Lea Railway.—A deputation appointed by the 
Chesterfield Town Council, together with representatives 
from the districts interested in the matter, have waited 
upon the directors of the Midland Railway Company to 
urge them to hasten on the opening for passenger traffic 
of the Doe Lea extension line. They were received very 
courteously, and the chairman of the Company stated 
that the line was being proceeded with in the ordinary 
way. It was intended as a paying concern, and if the 
deputation could show the directors that it would pay 
them to expend money faster than they were doing, they 
would consider the desirability of accelerating the pro- 
gress of the works. 


Scarborough South Cliff Tramway Company (Limited).— 
The annual report for the year ending December 31st, 
1884, shows an increase in the earnings of 132/. 3s. 10d. 
as compared with the previous year, and the works are 
generally in good order. The directors recommend the 
payment of a dividend of 6 per cent., which will absorb 
4711. 15s. 6d., leaving a balance of 130/. 18s. 10d. 


Gainsbrough Water Supply.—Mr. Arnold Taylor, from 
the Local Government Board, has held an inquiry at the 
Local Board office as to the advisability of the Board 
borrowing 2250/. for water supply. Among those pre- 
sent were Mr. Pearson, J.P. (Chairman of the Board), 
Sir H. B. Bacon, Bart., Mr. Farmer, Mr. Shipham, and 
others. At the present time Gainsbrough’s supply is ob- 
tained under a local Act of Parliament from the Trent, 
into which river the town sewage runs, and the water has 
been condemned in consequence. The Board now propose 
to bore to a depth of 650 ft. for an artesian well, and emi- 
nent geologists have given them every hope of success. 
They also propose to enlarge and cover in the high-level 
reservoir. After examining the Board minutes and plans 
of the work, the inspector enquired what tenders had been 
received, and was informed that the Board opened and 
considered twelve, but none had been accepted. He (the 
inspector) suggested that the work should be tendered for 
by a schedule of prices, at so much per foot, and not in a 
lump sum. This course was eventually adopted, and the 
specification was ordered to be altered accordingly. 





MISCELLANEA. 


Tue revolution in Colombia is spreading. 





The Mont Cenis line has been blocked by snow. 

Serious damage has been caused by storms at Nice. 

Rouen and Havre are now in telephonic communication. 

There is a financial crisis on the River Plate. 

The railway traffic in North and Central Spain has been 
interrupted by snow. 

A new foundry company has been started at Sunder- 
land. 

An exhibition of building appliances is being held at 
Leeds. 

The Clapham and City Subway Bill has made com- 
pliance with the preliminary standing orders. 

Professor Thorpe is announced to give two lectures on 
Modern Iluminants at the Yorkshire College. 

It is proposed to build a bridge across the Wear at 
Byers Green. 

The shipbuilders’ wages dispute on the Wear and Tyne 
has been settled. 

The first cargo of coals has just been shipped from the 
Coble Dene Dock. 

An International Inland Navigation Congress is to 
meet at Brussels from 24th to 30th of next May. 

The drillers and smiths of several of the Tyne shipyards 
have gone out on strike. 

The discussion of the Nicaraguan Canal treaty continues 
in the United States Senate in secret session. 

During last year 840 miles were added to the Austro- 
Hungarian railway system. 

There is great probability of a railway between Vivi and 
Stanley Pool being constructed. 

Another filibustering expedition against Cuba is said to 
be fitting out at Key West, Florida. 
_ Aconference in eae of the establishment of a textile 
institute has been held at Bradford. 

A farm labourer has been killed at Canterbury through 
becoming entangled in a steam plough. 

The Marble Arch, Regent Circus, and City Subway 
Bill has failed to comply with the standing orders. 

New water works for the supply of Kenilworth were 
opened on the Ist of the month. 

The first issue (2,500,000 fl.) of the New Amsterdam 
Town Loan was subscribed for three times over. 

The directors of the Gas Light and Coke Company 
recommend a dividend of 12 per cent. per annum. 

‘The dividend of the London and St. Katharine’s Docks 
will be 2 per cent. free of income tax for the last half-year. 


The load line committee will meet again on Tuesday 
next at Westminster Palace Hotel. The report is expected 
to be ready by the time Parliament meets. 


The Southwark and Vauxhall Water Company have 


given notice to their customers that fittings for constant 
supply are to be fixed by the Ist of April next. 


Captain Armit has explored Moresby and Basilisk 
Islands, the Redlich Group, and the Louisiade Archi- 
pelago. 


It is said that there is every prospect of the Peruvian 
Government quieting the intestine troubles that the 
country has so long been a prey to. 


The Railroad Gazette says that the total mileage of 
railways constructed in the United States for 1884 was 
3729, not much more than half the total of 1883. 


A further concession of five years has been made to the 
Société Générale des Téléphones for working telephones 
in Paris, 

It is generally reported that a Jubilee Exhibition is to 
be promoted for Adelaide by private enterprise in the 
year 1887. 


It is proposed to construct a subway, consisting of two 
tunnels, 10ft. internal diameter, from the Angel, at 
Islington, to Moorgate-street, in which cable tramways 
are to be worked. 

A London firm of merchants has given the lowest 
tender, and has secured the order for the gully gratings 
of Newcastle-on-Tyne. 

Experiments are being made at Woolwich with a view 
to determine the reason a 6-in. breechloading gun recently 
burst on board'Her Majesty’s ship Active. 


Mr. T. Mellard has read a paper before the Liverpool 
Geological Society on the Geological Aspect and Results 
of the Mersey Tunnel. 

The trailing axle of the tender of the Midland Scotch 
express broke on Saturday last. The train was pulled up 
in time to prevent any serious consequences. 


Mr. Peache, late of the locomotive department, Crewe, 
has become manager of Messrs. Woodhouse and Rawson’s 
works at Cadley Hall, Hammersmith. 


One hundred and sixteen tons of cannon balls have been 
sent from Woolwich to Messrs. Bisset and Sons, Blair- 
gowrie, near Dundee, for use in their implement factory. 


The Exchequer returns from April 1st to January 10th, 
show the receipts to have been 61,593,025/., and the ex- 
penditure 67,598,230/., and balances 1,447,764/. 

The Bengal and North-Western Railway has been 
opened. It is said to be the largest and most important 
railway in India based upon purely private enterprise. 

A military road on the Punjaub frontier connecting 
Kushalgarth to Bunnoo and _ Dera Ismail Khan has been 
commenced. It is estimated to cost 30 lakhs. 


The failures in the United States during 1884 were 
10,968, an increase of about 20 per cent. on the previous 
year. The liabilities last year were 226 million dollars. 

The Reichstag has authorised a supplementary grant 
for building coasting steamers, to be placed at the disposal 
of the Governor of the Cameroons, 


The plans have been approved for a new Chemical 
Laboratory at Cambridge. The estimate, including fit- 
tings and machinery, amounts to 30,700/. 


The Whitby shipbuilders have agreed to accept the re- 
duced scale of wages about which they have been striking. 
Unfortunately, however, there is nothing now to accept. 

The defence of the coaling stations is being pushed 
forward, torpedo boats having been despatched to the 
Cape and Mediterranean ports, and two first-class boats 
have been sent to Bermuda. 


The production of maize in the United States during 
1884 is said to have been greater than in any previous 
year. It is estimated to-have amounted to 1,975,000,000 
bushels, 


Sir William Harcourt has caused a summons to be 
taken out against the manager of the Ynyshir Colliery to 
test the legality of shot-firing in mines while the workmen 
are still below. 

In consequence of the freight rate war having broken 
out afresh, wheat is being carried from Chicago to New 
York at 15 cents per 100 lb. The pool rate was 
25 cents. 

The manager of the Crewe sewage farm does not agree 
with the sweeping condemnation of ensilage as food for 
dairy cattle passed by the Anglo-Swiss Condensed Milk 
Company. 

An American blacksmith has patented a cart having 
four high wheels, the horse being harnessed underneath. 
When going down hill the horse is raised by a broad belly- 
band, and so has a rest. 


Last year’s drought was against the crops of sugar-beet 
in this country, and yet the yield was often 12 tons per 
acre. Professor Church says sugar-beet should pay better 
than wheat. 


It has been suggested in the Hungarian Diet that invi- 
tations should be sent to the whole of the foreign press to 
send representatives to the Hungarian National Exhibi- 
tion, which is to be opened on May Ist. 


The average price of wheat for last year was 35s. 8d. 
In 1883 it was 41s. 7d. per quarter. The former is the 
lowest average for upwards of a century. In 1780 the 
annual average was the same, viz., 35s. 8d. 

The men of Messrs, R. Dixon and Co.’s yard, Middles- 
brough, have agreed to accept a reduction of 5 per cent., 
but cases in which hands are on badly paying work are to 
receive special consideration. 


Owing to the “‘ steerage rate war,” some lines are selling 





tickets from Liverpool to New York at 8 dols, The 


through steerage rate to Chicago is 9 dols., and to San 
Francisco 46 dols. 


A bill has been introduced to the Bengal Legislative 
Council to enable the Calcutta Port Commission to raise 
three millions sterling for the purpose of constructing 
docks. 


A gold medal of the Royal Astronomical Society has 
been awarded to Dr. W. Huggins for his researches on the 
motions of stars, and on the photographic spectra of stars 
and comets. 


A Central News telegram says that Sir William 
Armstrong is undertaking an enterprise which may have 
an important commercial effect, by establishing large steel 
works in the vicinity of Naples. 


The London and South-Western Railway Company is 
about to remove their locomotive and carriage works from 
their present situation at Nine Elms, to a site near Bishop- 
stoke. 


The London and North Western Railway Company’s 
Steamer, Admiral Moorsom, was run into by the Santa 
Clara, an American sailing ship. She floated for several 
hours, and finally sank after an effort had been made to 
tow herin. The captain and four others were lost. 


Two men were helping to lift an ingot mould containing 
metal nut set at the London and North-Western Railway 
Company’s steel works at Crewe, when the mould fell, 
and the molten metal escaping, burnt them so seriously 
that their recovery is doubtful. 


From the end of March next until the following 
November the Cunard Company will dispatch a steamer 
every Saturday from Liverpool to New York, and also 
one on each alternate Wednesday. There will be aservice 
every Tuesday between Liverpool and Boston. 


The Cannock and Huntington Colliery Company is to 
be wound up. The whole capital, 100,000/., has been 
spent. Coal has been proved by boring, and two shafts, 
lined with cast-iron tubes, have been sunk by a Belgian 
engineer, but the water came in from below and filled 
them. 


Steel making has been started at Brymbo, North Wales. 
There are four 10-ton Siemens furnaces, with Wilson’s gas 
producers, rolling mills, and a steam hammer of 80 tons. 
Phosphoric pig obtained from one of the company’s blast 
furnaces is to be used. The venture will be watched with 
much interest. 


Amongst the bills which have complied with the pre- 
liminary standing orders is the Westminster Improve- 
ment Bill. The share capital is 300,000/., and there are 
borrowing powers to the extent of 75,000/. The object is 
to widen Parliament-street, Charles-street, and Delahay- 
street, and to make a new street. 


A series of astronomical observations are about to be 
made at national observatories in several parts of the world 
with a view to ascertain whether the centre of gravity of 
the earth will be shifted during the next ten, twenty, and 
fifty years by geological changes. The United States 
commences, where the work will occ upy two years. 

Messrs. Oliver Brothers and Phillips, of Pittsburgh, one 
of the largest iron manufacturing firms in the United States, 
have suspended payment. They employed 1500 hands, and 
the liabilities are said to be five million dollars. The 
large sums required for wages and salaries during bad 
times are said to have caused the collapse. 


The sanitary inspector of the New York Board of 
Health reports that, out of some sixty firms engaged in 
sugar manufactories, thirteen were using chromate of lead, 
and five of these were also employing red lead, fuchsine 
(a preparation of mercury), Prussian blue, and other dis- 
tinctly poisonous pigments containing lead, mercury, and 
arsenic. 


The Prussian Postmaster-General, in giving evidence 
before the Committee appointed by the Reichstag to 
enquire into the Bill for subsidising a line of steamships 
to Eastern and Western Africa, said, that the line had 
become important more in consequence of the recent 
development of German policy than from any require- 
ments of the export trade. The existing German lines 
could not compete with the English lines. 


The following American anthracite coal mining com- 
panies have agreed to limit their output for the current 
year ‘to a total of 30 million tons, to be distributed in the 
per centages’ named, viz., Philadelphia and Reading, 
38.85; Lehigh Valley, 19.60; Lackawnna, 16.05; Dela- 
ware and Hudson, 11.00; Philadelphia Railroad, 8.00; 
Pennsylvania Coal Company, 5.00; and Erie, 1.50 of the 
total. It is said to be only a verbal understanding, and 
no prices have been fixed. 


Mr. Laing, speaking at a meeting of the Sunderland 
Shipowners Society, said that although the report of the 
special commission appointed to consider whether the 
Suez Canal should be enlarged or duplicated, had not been 
published, yet the decision arrived at was an open secret. 
The idea of a second canal which the shipowners had ad- 
vised had been abandoned, and it had been determined to 
enlarge the present canal. The width would be increased 
about three times, and 3 ft. would be added to the depth. 








Tue VicToRIAN Navy.—The total cost of the new 
Victorian gun and torpedo boats (the Victoria, Albert, 
Childers, Nepean, and Lonsdale), was 86,480/.; and to 
bring them out, involved a further expenditure of about 
15,0007. Mr. Wilson, Victorian inspector of naval ma- 
chinery, does not speak well of the engines of the two gun- 
boats (Victoria and Albert) and recommends alterations, 
but the Childers and other torpedo boats are described as 








examples of first-class workmanship and material, 
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NOTICES OF MEETINGS. 

Tue InstituTION oF Civit ENGINEERS.—Ordinary meeting, Tues- 
day, January 27th, at 8 p.m. Paper to be discussed, ‘* A Com- 
rag of British and Metric Measures for Engineering Purposes,” 
»y A. Hamilton-Smythe, B.A., M. Inst. C.E, Paper to be read, 
time permitting, *‘ The Design and Construction of Steam Boilers,” 
by David Salmond Smart.—Students’ Meeting, Friday, January 
30th, at 7.30 p.m. Paper to be read and discussed, ‘‘ The Iron 
Bridges on the Hull, Barnsley, and West-Riding Junction Rail- 
way,” by F. W. Stokes, Stud. Inst. C.E. Mr. B. Baker, Member 
of Council, in the chair. 

INSTITUTION OF MECHANICAL ENGINEERS.—On Thursday, January 
29th, and Friday, January 30th, the Thirty-Eighth Annual General 
Meeting will be held at 25, Great George-street, Westminster, by 
the kind permission of the Council of the Institution of Civil 
Engineers. The chair will be taken by the President at 7.30 p.m. 
on each evening. The annual report of the Council will be pre- 
sented to the meeting. The annual election of the President, 
Vice-Presidents, and Members of Council, and the ordinary elec- 
tion of new members, associates, and graduates, will take place 
at the meeting. Notices have been given of motions to be pro- 
posed at the meeting, for alterations in the bye-laws. The follow- 
ing reports and papers will be read and discussed, as far as time 
will admit: ‘‘ Final Report on Experiments bearing upon the 
Question of the Condition in which Carbon Exists in Steel,” by 
Sir Frederick Abel, C.B., D.C.L., F.R.S., honorary life member. 
“Second Report of the Research Committee on Friction.” ‘On 


Recent Improvements in Wood-Cutting Machinery,” by Mr. 
George Richards, of Manchester. 


“On the History of Paddle- 





Wheel Steam Navigation,” by Mr. Henry Sandham, of London- 
“Description of the Tower Spherical Engine,” by Mr. R. Ham- 
mersley Heenan, of Manchester. 

Tue Surveyors’ InstitvuT1I0ON.—On Monday, January 26th, when 
a discussion will take place on a paper (taken as read at the last 
meeting) by Mr. R. W. Mann (Fellow), entitled ‘‘ The Enfranchise- 
ment of Urban Leases,” and a paper to be read by Mr. H. Martin 
(Fellow), entitled ‘‘ Recent Proposals for Leasehold Enfranchise- 
ment.” 

Tue PARKES MusguM OF HyGrene.—On Thursday, January 29th, 
at Eight o'clock, an address will be delivered by Mr. James 
Cantlie, F.R.C.S., on “‘ Degeneration amongst Londoners.” 
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THE UNITED STATES NAVY. 

Durine the recent agitation as to the state of 
the British Navy we have heard a good deal about 
the fleets of Continental nations, but nothing, or 
next to nothing, about that of the Power which has 
engaged in the most important naval operations of 
recent times, and which once seemed almost as if 
it would take the foremost place in the mercantile 
marine of the world. 

The Navy of the United States has been all but 
ignored by recent commentators, and indeed there 
is an excellent reason for this neglect. As it now 
exists it is scarcely worth taking into consideration 
as a possible factor in any future war. The United 
States, more happily placed than any other great 
nation, has no powerful rival in its own hemi- 
sphere, and the vast tracts of undeveloped ter- 
ritory within its domains renders it careless 
of what may occur in distant lands. It spite 
of these facts it is doubtful whether the coun- 
try is well advised in resting satisfied with the 
following meagre list of ships which comprises at 
the present time its total available fleet of sea- 
going war vessels. There is one first-rate, the 
Tennessee, a ship of 4840 tons displacement, built 
of wood, and which only waits to be surveyed in 
order to be condemned. There are eleven second- 
rates varying between 2100 and 3980 tons. All 
these are also wooden yessels, and two of them will 
be condemned whenever they may be surveyed. 
The nineteen third-rates, varying from 900 to 1900 
tons, have three iron vessels amongst them, the 
rest being built of wood. One of these also is ready 
to be condemned. 

Although the existing naval power of the United 
States is of such an insignificant character there is 
much in its administration that is similar to our 
own. The American Government takes great pains 
to inform itself upon the progress of other countries, 
and the system it adopts of appointing ‘‘ boards” 
of naval officers to advise on subjects of importance, 
has led to a great deal of information being collected. 
For these reasons the annual report of the Secre- 
tary of the United States Navy generally contains 
a great deal that is of interest. 

From the report of Mr. William E. Chandler, 
the present secretary, we learn that the Americans 
do not propose, however, to rest contented with 
their present fleet. They have four unarmoured 
steel cruisers in progress, and further important 
additions are proposed. These consist of one 
cruiser of 4500 tons displacement, one cruiser of 
3000 tons, one despatch vessel of 1500 tons, two 
heavily armed gunboats of 1500 tons each, one 
light gunboat of 750 tons, one steel ram, one 
cruising torpedo boat, and two harbour torpedo 
boats. There is also mention of an armoured 
vessel of 8500 tons, but this was not made, as all 
the other vessels were, the subject of a recom- 
mendation in the Navy Department’s annual report 
of 1883. 

Two advisory Boards of naval officers and 
scientific experts were constituted in order to de- 
cide on the most desirable features that were to be in- 
cluded in the designs of the above vessels. It appears 
by their report, issued November 7, 1884, that the 
3000-ton cruiser should be a single-decked twin- 
screw vessel with high freeboard, inclined steel deck 
and water-tight sub-divisions. The battery should 
consist of four 6-in. and seven 5-in. breechloading 
rifled guns, and ten Hotchkiss cannon. The rig 
should be that of a barque with two-thirds of full 
sail power. The machinery is to consist of two 
independent sets of engines and boilers, in water- 
tight compartments, of 3500 indicated horse-power, 
which should give a speed of not less than 14 knots 
in smooth water, or a maintained speed at sea of 
13 knots. 

















The two heavily armed gunboats it was advised 


should be similarly constructed, but with the rig of a 
hermaphrodite brig, and with horizontal engines 
of 1600 indicated horse-power. One vessel was to 
carry a battery of two 8-in. guns mounted on pivots 
at the ends of a central superstructure, and two 
5 in. guns on sponsons. The other vessel was to 
have a 10-in. and a 6-in. gun in place of two 8-in. 


guns. 

The light cruising gunboat of 800 tons should 
carry six low-power 5-in. breechloading rifled guns. 
It should have a light steel hull, unsheathed and 
barkentine rig, which, with a single screw, would 
render the vessel manageable under sail. The 
ordinary sea speed should be ten knots. The 
armed despatch boat should be of high speed 
and carry seventeen Hotchkiss cannon. The 
Board considers that, in view of the speed of 
modern merchant steamers with which alone this 
vessel would have to contend, such an armament 
of high power rapid-firing guns, would be better 
than a single gun of relatively slow and inaccurate 
fire. 

The armoured ram as proposed is a handy, short, 
twin-screw vessel of 3000 tons and 17 knots speed. 
She is to be unarmed and have a central citadel to 
protect the machinery, and an under-water pro- 
tective deck to strengthen the ram, render secure 
the buoyancy, and cover the steering gear. 

In reference to the 4500-ton cruiser, the Board, 
after ‘‘ mature consideration, and in the light of 
recent developments in shipbuilding,” came to the 
conclusion that the essential fighting qualities could 
be obtained in a smaller and less costly vessel ; the 
only advantage in larger size being the accommoda- 
tion of a flag officer and his staff. They therefore 
propose a fast twin-screw cruiser of about 3600 
tons displacement, carrying armour-piercing guns. 
She should be protected by a steel deck throughout, 
and have a speed of at least 16 knets in smooth 
water, which would exceed that of most ironclads. 
Arrangements should also be made for forced 
draught if necessary. 

With regard to torpedo boats the Board found 
that ‘‘ although there are American inventions of 
considerable promise, the Whitehead torpedo is the 
only one in existence which has passed through all 
the experimental stages, and is in the market for 
sale as a completed weapon of war.” The Board 
therefore recommended, first, that 100,000 dols. 
should be appropriated for acquiring the right to 
use the Whitehead torpedo, and for the purchase 
of anumber of these weapons; and secondly, that 
150,000 dols. be appropriated to build by contract 
one first-class torpedo boat 130 ft. long, one 110 ft. 
long, and one second-class boat 70 ft. long, all fitted 
to carry the Whitehead torpedo. In regard to the 
armoured vessel, the Board considers that the pre- 
sent harbour and dry dock accommodation would 
present serious obstacles to the usefulness of a line- 
of-battle ship, that is a vessel with the heaviest 
guns, the thickest armour, and the maximum engine 
power in a ship of not unwieldly size. The neces- 
sity of being able to enter the principal ports on 
the coast limits the draught to 23 ft., whilst the 
size of the docks at Boston and Norfolk confines 
the breadth to not more than 58ft. These con- 
ditions would establish a maximum displacement of 
7000 tons. The dry dock now being built at Mare 
Island would, however, admit a first-class ironclad. 

The Navy Department, in adopting substantially 
the report, draws special attention to the subject 
of torpedo boats, which it says may be considered to 
form a middle line of defence between the land 
batteries and fixed mines inshore and the fleet at 
sea. Considering the extended seaboard of the 
United States, and the unrivalled facilities offered 
by tke configuration of the coast line, the small 
provision made for torpedo boats in the Board’s re- 
commendations is altogether unaccountable, unless 
it is considered that the unique geographical posi- 
tion of the country can render it careless of hostile 
attacks. If, however, the United States requires 
sea defences at all, the torpedo boat appears to be 
its natural resource. At the present time any semi- 
civilised power that has scraped together money 
enough to purchase a first-class armour-clad vessel, 
and perhaps one or two auxiliaries as consorts, 
could ravage the United States coasts almost at will. 
It may be, however, that the three boats ordered 
are only looked on as experimental craft, pre- 
cursors of a numerous fleet, which is to be rapidly 
constructed after the type has once been settled. 

It is strange that the country of Bushnell, who 
built the first torpedo boat over one hundred 








years ago, and of Fulton, who was the first to blow 
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up a vessel by means of a torpedo boat, should have 
no modern high-speed torpedo vessel of recognised 
type. The United States, too, or rather what is now 
the United States, for at the time to which we are 
referring the States were anything but united, gave 
birth to the first steam vessels built expressly for 
the purposes of torpedo warfare. There were the 
Confederate ‘‘ Davids,” boats with cigar-shaped 
hulls almost entirely submerged, and permanent 
spars placed in the nose of the vessel. It is also no 
doubt unnecessary to remind our readers that 
American waters have seen the most extensive 
torpedo operations yet carried on in naval war- 
fare. Perhaps, however, the most striking feature 
in this connection is that the only torpedo boat 
ever purchased by the English Admiralty, not 
constructed in the United Kingdom, came from 
America. In spite of these facts it is doubtful 
whether there is a single establishment in America 
capable of turning out a high-speed torpedo boat 
up to the standard demanded by the extraordinary 
work such craft are now expected to go through. 
To construct a successful high-speed torpedo boat 
requires such an accumulation of practice and ex- 
perience that failures are inevitable, until this 
experience has been acquired. But in any case the 
ordinary practice of the American mechanic is 
opposed to the production of such work as is re- 
quired for a high-class torpedo boat. The exigencies 
of the service these craft have to perform are such 
that itis only by the most patient attention to detail 
that successcan be achieved. The genius of the 
American workman tends towards rapidity of mani- 
pulation rather than that laborious painstaking by 
which all genuine success in torpedo boat building 
has been achieved. 

Turning from the proposed vessels to those 
already in hand, the greatest share of attention is 
given to the new unarmoured steel cruisers, the 
Boston, Chicago, Atlanta, and Dolphin; the last 
only of which has been completed. Her keel was 
laid October 15, 1883, at Chester, Pa., and she was 
launched in the following April. She is to be armed 
with one 6-in. modern rifled gun, and six Hotchkiss 
cannon. With a dispiacement of 1279 tons, 221 
tons less than the load displacement, she ran at 
16 knots per hour on trial, her engines developing 
2141 horse-power. She is said to fully meet the 
expectations of her designers, but a fractured shaft 
delays her formal acceptance from the contractors. 

The Naval Advisory Board has, we learn, tested 
about 8000 tons of mild steel for new vessels, the 
high quality of the metal has been fully proved. The 
rules that had been laid down, requiring great 
tensile strength and ductility in this material, had 
been complied with, but the rigid chemical and 
physical tests caused much extra expense to the 
contractors. The broken steel shaft of the Dolphin 
was imperfect only because of the inexperience of 
the American steel makers. ‘‘ Patience, forbear- 
ance, and liberal treatment to the manufacturers 
are necessary in order to encourage them to develop 
the production of steel plates and armour for naval 
vessels, and ingots for heavy cannon.” These are 
words of wisdom we would recommend to the notice 
of many of our own naval and military authorities, 
especially those who have to deal with manufac: 
turers endeavouring to introduce steel projectiles 
for heavy ordnance. 

We are not concerned just now to follow the re- 
port in the controversy that has ‘arisen in America, 
and which has found an echo in this country, 
as regards the merits of the designs for the four 
cruisers. Whether the Chicago will be a more 
efficient war vessel for having beam engines and 
brick furnaces, whether the Boston and Atlanta 
would be better with or without their ‘‘ peculiar 
features,” and whether they have too large or too 
small a sail area, can be morecertainly discussed 
when the vessels have been launched and tried. It 
is no part of our duty to check a possible waste of 
American money on naval experiment. 

There is a sorry record of four armoured vessels 
which have been begun but not gone on with, for 
want ofjappropriations, and the report is in turn 
almost pitiable in its regret, and then indignant in 
its condemnation of the delays that have occurred. 
The engines for two of these vessels, the Amphi- 
trite and Terror, are half completed, and those of a 
third, the Puritan, are ready; whilst the Board 
has been unable for financial reasons to make any 
contract forthe completion of the machinery of the 
Monadnock, the remaining vessel. There is a fifth 
vessel, the Miantonomah, the armour for which has 
been made in England. One of the plates has been 





rejected, otherwise they are all ready to be erected. 
Over 4} million dols. are required for completing 
the four monitors referred to, and for the ordnance 
of the Minatonomah. We may here mention that 
the total expenditure on the Navy appears to be 
between 17 and 18 million dollars a year. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

Srnce the appearance last week of our article on 
this subjcet (vide page 61 ante) we have received from 
members numerous communications relating to the 
first and second resolutions which Mr. Robinson 
proposes to bring forward at the annual general 
meeting next Thursday, and some of these letters 
we print in the present issue. With one exception 
—to which we shall refer more especially pre- 
sently—the views taken by our correspondents are, 
we are glad to say, in accord with those expressed 
in our last week’s article, and there can, we think, 
be no doubt that there is amongst the members 
generally a very widely spread feeling that the two 
motions to which attention hasbeen called are most 
ill-advised and have been brought forward most 
inopportunely. 

In dealing with the subject last week we re- 
marked that we had no right to assume that the 
Council of the Institution were, as a body, in any 
way responsible for the objectionable motions, but 
that, on the other hand, weregarded these motions as 
being brought forward by Mr. Robinson as an indi- 
vidual member only. We are now glad to learn by 
the letter of Mr. R. Price Williams, which we publish 
on page 95 of the present number, that the view we 
took is quite correct, and that Mr. Robinson’s pro- 
posed alterations in the bye-laws have no official 
character, and have not the support of the 
Council. It was most desirable that this should be 
clearly and definitely stated by some member of the 
Council, and the thanks of the members generally 
are due to Mr. Price Williams for having come 
forward in the matter. We need scarcely say that 
the fact of Mr. Robinson’s resolution being merely 
the expression of individual opinion—or possibly, 
as some of our correspondents suggest, the ex- 
pression of the opinions of a small discontented 
section of the Council whose views have not com- 
mended themselves to the members generally— 
constitutes an additional reason for their prompt 
and decisive rejection. 

We have referred above to the single letter 
which we have received dissenting from our views, 
and on this letter we may make a few remarks. 
The communication in question, which is written 
over the signature ‘‘ Another Voter,” we print on 
page 95 of the present issue. With regard to the 
first of the proposed motions, ‘‘ Another Voter” 
takes the view that the election of a secretary by 
the members is absurd because the number of the 
members is too great to permit of ‘‘ any consider- 
able proportion of them” making such an examina- 
tion of the qualifications as would warrant their 
giving a proper vote on the subject. Unfortunately 
for ‘‘ Another Voter,” however, it is less than a 
year since the members did carry out such an elec- 
tion most successfully, and carried it out too in a 
way that showed the warm and intelligent interest 
exercised by the great bulk of them on the ques- 
tion at issue. ‘‘ Another Voter’s” theory is thus 
most conclusively demolished by the results of prac- 
tical experience. Even, however, if this had not been 
thecase, we should have aright to ask on what grounds 
“‘ Another Voter” supposes that the ‘‘ proportion” 
of members who can make themselves acquainted 
with the qualifications of the candidates is diminished 
by an increase in the total number of such members ? 
Or, to put it another way, why should a mem- 
ber’s power of dealing with such a subject be dimi- 
nished by the fact of his having 1449 fellow members 
instead of, say, a fourthof that number? Further, 
we may ask if the members are not competent to 
elect a secretary, how are they competent to elect 
the Council by whom, according to ‘‘ Another 
Voter,” the election of the secretary should be 
carried out ? 

The fact is that the difficulty in electing a 
secretary on a vacancy occurring, consists not in 
the number of members, but in the number of can- 
didates, whose certificates and testimonials have to 
be analysed and verified, and, as we stated when 
discussing the subject last year, we believe that this 
preliminary work could best be carried out by a 
specially-appointed committee of selection—chosen 
partly from the Council, and partly from the 
body of nembers—whose duty it should be to weed 








out the unsuitable and least favourable applications 
and to reduce the candidates to a number with 
which the body of members could readily deal. 
Or if the members should so will it, this duty of 
preliminary selection might be performed by the 
Council, the final selection being in the hands of 
the members as heretofore. 

‘* Another Voter” compares the election of the 
secretary of the Institution of Mechanical Engi- 
neers to that of the appointment of the secretary 
of a railway company, but the cases are by no 
means parallel ones. The directors of a railway 
company have powers and interests differing entirely 
from those of the members of Council of a seientific 
institution. They asa rule have—or are supposed 
to have—large monetary interests in the line with 
which they are associated, they determine its po- 
licy, and they have a knowledge of the technical 
details of the management with which that of the 
average shareholder cannot be compared. Railway 
shareholders, on the other hand, are a constantly 
changing body ; a man may be ashareholder in one 
line to-day and another to-morrow, or he may at any 
time shift his money into some investments of a 
totally different class. To the average shareholder 
a railway secretary is but a name, and we doubt if 
one railway shareholder in ten thousand would be 
able to recognise the secretary of the company in 
which he has invested. With a body like the Insti- 
tution of Mechanical Engineers it is far different. 
Such a body depends for its very existence upon 
the cordial working together of the members. It is 
the character of the papers contributed by the 
members, and of the discussions upon such papers, 
which give to the Institution its standing amongst 
kindred societies, while we need scarcely say that 
it is only by the intimate intercourse of the secre- 
tary and the members that the supply of papers on 
subjects of current interest can be maintained and 
the success of the meetings insured. That the secre- 
tary should be popular with the members and have 
their personal esteem and regard, is therefore essen- 
tial to the wellbeing of the Institution. 

With regard to ‘‘ Another Voter's” remarks on the 
second of the proposed alterations, little need be said. 
He is confident that the intention of the alteration is 
not to conceal the policy of the Councilfrom themem- 
bers, but ‘‘to prevent ex parte and partial statements 
‘* being circulated before the entire subject can be 
‘¢ officially laid before the members :” surely, how- 
ever, the honour and good sense of the men elected as 
members of Council may be relied upon to prevent 
the circulation of any such partial statements as 
‘* Another Voter” condemns. We defy our corre- 
spondent to point out a single instance in the past 
where such ‘‘ ex parte and partial” statements have 
been made, and we are quite at a loss to understand 
why he should anticipate such indiscretions in the 
future. On theZother hand, as we pointed last 
week, there have undoubtedly occurred in the 
past cases where the Council—without taking the 
members into their contidence—proposed to carry 
out most ill-advised arrangements, and it was only 
by the ‘‘divulging” of these intentions by members 
of Council who were opposed to them, that the 
members were enabled to take action and compel 
the abandonment of certain propositions which if 
acted upon would have been most detrimental to 
the interests of the Institution. It is for this reason 
that we contend that the members will do wisely to 
trust to the integrity of their members of Council, 
and to leave them in the future, as they have been 
in the past, untrammeled by any such bye-law as Mr. 
Robinson wished to force upon them. 

With ‘‘ Another Voter’s” wish that there may be 
a good attendance at the meeting on Thursday 
evening next we most cordially agree. 








OLDHAM ECONOMISER EXPLOSION. 

THE adjourned inquest with regard to the explo- 
sion of a Green’s ‘‘economiser’ or feed-water 
heater, which we briefly referred to in our issue of 
the 9th inst. (vide page 36 ante), was held on 
Thursday, January 15, at Lees, near Oldham, 
before Mr. F. Price, the county coroner. Since 
our previous reference another of the injured men 
have died, making four deaths in all. 

The explosion is of more than ordinary interest 
from the fact that the economiser was stated at the 
time to have been out of use, and to better enable 
our readers to realise one or two points in connec- 
tion with the explosion and prevent the occurrence 
of a similar disaster in future, we have prepared the 
accompanying illustrations, Fig. 1 giving a ground 
plan of the premises showing the arrangement of 
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the feed pipes, and Fig. 2 an end view of the econo- 
miser house, showing the position of the safety 
valve. It may be briefly explained that the boilers 
could be fed with water in three different ways. 

Firstly, feeding with the engine pump, the water 
passing through the economiser. In this case the 
valves A and B are open, while those marked E and 
F are shut ; the water entering through the valve 
A passes through the economiser and out through 
the valve B, whence it passes to the boilers. 

Secondly, feeding with the engine pump without 
passing through the economiser. In this case the 
inlet valves A and B are shut, while the valve E is 
opened, the valve F remaining closed as in the first 
case. The water is thus pumped directly through 
the valve E on to the boilers, the supply to each 
boiler being regulated by means of the check 
valves H. 

Thirdly, feeding with the donkey pump. In this 
case the water could not be forced through the 
economiser at all, but passed along in the direction 
shown by the thick dotted line to the front of the 
boilers, access to which was afforded by opening 
the valve F, the valves G, E, and B being shut. 


Under ordinary circumstances with the economiser | 


in work the slide damper L was shut, while the 
swivel dampers I and K were open, and the heated 
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gases from the boiler furnaces passed through the 
economiser chamber, and away to the chimney. 
When the economiser was laid off from any cause, 
these dampers were closed, and the slide damper L 





the slightest evidence of overheating on any of the 
tubes. He also submitted that even had the pipes 
been red hot (which the highest temperature of the 
escaping gases would scarcely produce), and cold 
water had been turned into them, it would not have 
caused an explosion similar to the one in question, 
as Mr. L. E. Fletcher, the chief engineer of the 
Manchester Steam Users’ Association, had demon- 
strated by actual experiment, that pouring cold 
water into a red-hot cast-iron boiler did not cause 
any explosion at all, but merely fractured the metal 
by the unequal contraction. The very general im- 
pression of the unscientific world was that when 
cold water entered a red-hot vessel it was converted 
into steam of enormous pressure which would act 
like gunpowder, and cause the vessel to burst, 
however strong it might be. This opinion was quite 
erroneous, and could be shown to be so by a simple 
consideration of the relative specific heats of iron 
and water. If the pipes had been heated to 
1000 deg. Fahr., and they were suddenly filled with 
water at a temperature of 32 deg. Fahr., the ab- 
sorption of the heat in a foot length of the pipe 


| would only raise the temperature of the column of 


water within it (4in. diameter) to a temperature of 


| 270 deg. Fahr., which corresponded to a pressure 


opened, thus allowing the heated gases to escape | 


through the bye-flue to the chimney direct without 
being utilised. The arrangement of flues it will be 
seen was as simple as could be devised, and was 


similar to that adopted in hundreds of other cases | 


all over the country. 

At the adjourned inquest, Mr. Edward Ingham, 
consulting engineer, Oldham, who was requested 
by the coroner to investigate the explosion, pre- 
sented an exhaustive report. After describing the 
construction and working of the economiser, he 
stated that as to the probable cause of the explosion, 
there were three theories which might, and no doubt 
would be, set up to account for the explosion. The 
first and most general being overheating of the 
pipes in consequence of shortness of water; the 
second, explosion of the gases and products of 
combustion passing from the furnaces into the 


interior of the economiser chamber ; and the third, | 


that steam pressure had been generated within the 


pipes of the economiser itself, and that this had | 


gone on accumulating until they burst. 
regard to the first of these theories, he pointed out 
that the economiser had been standing full of water 
without being used for a month in consequence of 
a breakdown of the engine, and on the day of the 
explosion, which was the first day of starting after 
the stoppage, the engine pump was found to be out 
of order, and the boilers were being fed direct with 
the donkey pump. The inlet and outlet valves 
of the economiser had been shut, and were found 
so after the explosion. 
economiser were short of water, nor was there 


With | 


of 27 lb. above atmosphere, a pressure utterly in- 
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adequate to burst the pipes. Turning to the ex- 
plosion of gas theory, Mr. Ingham stated there 
could be no doubt that under certain peculiar con- 


| ditions, explosions of coal gas do sometimes occur 


in the flues of steam boilers, and instanced several 
such occurrences which had come under his personal 
observation, the furnace doors being banged open 
while flame issued from the top of the chimney, 
which was 30 yards high, but the explosion did not 
disturb either the chimney or the boilers, nor was 
the brickwork of the side flues even disturbed. He 
thought, however, if the firedoors had been latched 
it was just possible some of the brickwork might 
have been displaced, as he knew of cases where this 


| had occurred. He was of opinion that the disaster 
| in question was not the result of a gas explosion in 


the chamber of the economiser. His impression 
was that an explosion of coal gas in the economiser 
chamber might have shattered the frail envelope of 
four 9 in. side walls which were entirely detached 
from other buildings, or it might have displaced the 
economiser en masse and torn the pipes asunder, but 
he could scarcely think it would have ruptured each 
and every pipe into small fragments and hurled 
them to such long distances in every and opposite 
directions. The conclusion he came to was that the 
explosion must have been the result of excessive 
internal pressure within the tubes themselves, and 
he proceeded to explain the possibility and even 
probability of such internal pressure at the moment 
of the explosion. It was satisfactorily proved and 
admitted that at the time of the explosion the inlet 


'and outlet valves (marked A and B on sketch) 


were closed and a 2-in. safety valve (marked C) 


| was the only means of escape for any steam that 


Neither the boilers nor | 


might be generated within the pipes. Should this 
small valve become inoperative from any cause, the 
economiser would then become hermetically sealed, 
and if from any case the swivel dampers to the 
economiser chamber got partly or entirely opened 
so as to allow the heated gases to circulate 
round the pipes, it would only be a question of time 








for the internal pressure to become so great as to 
overcome the resistance of the pipes and produce all 
the destructive and violent results that occurred. 
Although the safety valve appeared to be in free 
working order when found under the débris three days 
after the explosion, he was of opinion that at the time 
of the explosion it was frozen up, and the passages 
leading to or from it choked with ice, for the safety 
valve was placed on the top of the gable wall outside 
the economiser house, bare and exposed to the atmo- 
sphere (see Fig. 2) during the previous month’s stop- 
page, which included the last twelve days of severe 
frost. From the return of the meteorological obser- 
vations taken in Oldham Park, he found that from 
December 23, 1884, to January 3, 1885, the tempe- 
rature ranged from 32 deg. maximum to 20 deg. 
minimum, giving an average of 5.42 deg. Fahr. below 
freezing point. At the time of the explosion, on 
January 2, there were several degrees of frost. The 
freezing of the water in the inlet or outlet passage 
of the safety valve would not account for the explo- 
sion in itself; but under these circumstances it 
would only require that the swivel dampers should 
get opened, be twisted or warped by the heat (which 
is very common), and there would be present all the 
conditions for a violent explosion, such as did occur. 
Whether the dampers were open or closed, may 
never be known, as the unfortunate fireman, who 
could give the information, was killed. Itis worthy 
of remark, however, that the day of the explosion 
was the first day of working for a month; the 
boilers, which were driving about 650 indicated 
horse-power, were being fed with cold water at or 
near freezing point, instead of near the boiling 
point, as was usual; the smoke from the six fur- 
naces was being passed through the bye-flue, whose 
area was short of 9 square feet, or less than 3 square 
feet per boiler. Under these circumstances the 
boilers must have been heavily fired, and the 
draught not strong, and there is nothing very im- 
probable in supposing that the fireman, in order to 
increase the draught and ease the firing, turned at 
least a portion of the heat through the economiser, 
especially as his body was found close to this very 
damper. There would be nothing reckless in sucha 
course, depending as he would on the safety valve 
relieving any pressure in the event of its accu- 
mulating; and the act would be only such 
as the most skilled engineer might have had 
recourse to under similar circumstances. With 
regard to the prevention of similar disasters in 
future, assuming it was the result of internal pres- 
sure in consequence of the safety valve being ino- 
perative (of which personally he had no doubt) the 
first thing that suggests itself is an additional safety 
valve on some part of the apparatus to serve as a 
check on the action of the other, and also the addi- 
tion of a pressure gauge to show the internal pres- 
sure at any time. If, on the other hand, the 
disaster was the result of a gas explosion, as some 
would still maintain, he could not conceive of any 
possible precaution, but abandoning the use of the 
apparatus altogether, as being too dangerous an 
instrument for millowners to have within their 
premises. 

Walter Mathers, a boy fifteen years of age, who 
was an eye-witness of the explosion, said that when 
the explosion occurred he saw nothing but smoke, 
dust, steam, and débris, but did not notice any 
flame ; if there had been, he must have seen it. 
After the explosion water fell on him out of the 
air, although it was not raining at the time. 

One of the jurors, who was also an eye-witness, 
remarked that when the explosion occurred a great 
cloud of steam rose in the air, and the fragments of 
the pipes which were scattered around were hot 
enough to burn the hand. 

John Birkett, engineman, stated that on the 
morning of the explosion he tested the safety valve 
of the economiser between 9 and 10 a.m. on the 
day of the explosion, and noticed that a little water 
escaped from the end of the waste pipe. He knew 
at the time that the engine pump was out of order and 
the economiser laid off, and the only reason for his 
testing the safety valve was that he made a habit of 
doing so when it was in work. It was his intention 
to have used the economiser that morning if he 
had not found the boiler pump was out of order. 
It was at 5 a.M., when they tried the engine, that 
he found the engine pump would not work, and he 
then told the fireman the economiser would have 
to remain disconnected. He got up s eam that 
morning himself, and had not opened .he econo- 
miser dampers at all. 

Subsequently, in cross-exar:nation, Mr. Ingham 
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stated that, assuming that gas accumulated in the 
economiser chamber he did not see how it could 
become ignited unless the gas accumulated until it 
reached the furnaces. He could not imagine the 
blaze from the fire reaching so far, as it would have 
to travel three times the length of the boiler before 
reaching the chamber. He admitted that if the 
economiser chamber had been filled with an ex- 
plosive mixture of coal gas and air and this had 
been ignited, it might if confined produce a pres- 
sure of 145 lb. on the inch, and that such a pressure 
might have caused the damage that resulted so far 
as the brickwork envelope of the economiser was 
concerned, but it certainly could not have destroyed 
the pipes in the way they had been. If it had been 
- agas explosion it would only have knocked down 
the envelope and scarcely have injured the pipes. 
The pipes had been broken into small pieces, many 
of the fractures being in a longitudinal direction, 
and that was why he believed in the theory of 
internal pressure. The economiser chamber was 
too weak a construction to permit of the gas accu- 
mulating until the pressure became great enough 
to cause such a terrible explosion, the walls would 
have been simply pushed down and the pressure 
liberated. 

This concluded the evidence, and the jury, after 
a short consultation, returned the following ver- 
dict : 

‘¢ That the explosion was caused by the excessive 
pressure of steam generated in the economiser ; they 
did not say how or in what way the steam was gene- 
rated, but that it was generated.” This the coroner 
said amounted to a verdict of ‘‘ accidental death.” 
The jury also recommended that an additional 
safety valve should be applied to all economisers as 
well as a pressure gauge to show the internal pres- 
sure of the steam. Also that when boilers and boiler 
furnaces are in work and the economiser is discon- 
nected, care should be taken to prevent heat pass- 
ing into the economiser chamber. 

From a consideration of all the facts of the case, 
we think there can be little doubt that the views 
expressed in the report of Mr. Ingham with regard 
to the cause of the explosion is the correct one, 
although it must be confessed the statement of the 
engineman as to testing the safety valve of the 
economiser on the morning of the day in question, 
and seeing water escape from the end of the waste 
pipe, is not reconcilable with the assumption that 
the valve was plugged with ice. For our own part, 
we are rather inclined to doubt the accuracy of the 
engineman’s statement. That there was internal 
pressure in the economiser at the time would appear 
to be unquestioned, since several eye-witnesses of 
the explosion saw a great cloud of steam arise, and 
there was clear evidence that the fragments of the 
pipes, after the explosion, were found to be very 
hot, showing plainly that the economiser had been 
exposed to heat. Yet the engineman was confident 
that the hot gases had not passed through the econo- 
miser for a month, and that the water in it was cold 
at the time of the explosion. That he was mis- 
taken on this point is abundantly clear, and it seems 
just as likely that he was mistaken with regard to 
the safety valve, especially when it is considered 
that the economiser was laid off and that he would, 
according to his own evidence, have no more reason 
to test the safety valve than he would to test the 
safety valve of an empty boiler. 

With regard to the recommendation of the jury, 
that economisers should be equipped with two 
safety valves, we may remark for the benefit of 
those of our readers who have to do with the work- 
ing of such apparatus, that another point of still 
greater importance is that the waste pipes attached 
to the safety valves should be situated so that the 
ends may be visible, and that there may be no risk 
of the pipes becoming choked either with ice or 
incrustation, or from any other cause. This is a 
matter which is too frequently overlooked, the 
waste pipe very often being led right into a drain, 
so that when the valve is lifted it is not possible to 
see the discharged water escape, it being generally 
assumed in such cases that if the valve spindle 
works easily through the hole in the cover the 
valve is therefore free. This would be correct if 
the valve were connected to the spindle, but we have 
met with cases in which the spindle simply rested 
on the valve, and although the spindle was free to 
move through the cover of the valve box the valve 
itself was set fast in its seat. The fixing of a small 
deadweight safety valve may suggest itself as an 
easy method of overcoming the difficulty, but we 
believe that where such valves have been tried 





they have been found to give trouble, from the 
fact that with dirty water they are apt to leak, 
when the water drains down the pipes and causes 
corrosion, while the water is also squirted around 
when they are tested and is very Gea to scald 
unless care be taken. There need be no trouble 
with the box lever safety valve and waste pipe as 
ordinarily adopted if a small hole be made in the 
waste pipe close to the valve to serve as a tell-tale 
when the valve is tested. On the importance of 
having the safety valve under cover so as to be pro- 
tected from frost, we think nothing need be said. 
A reference to Fig. 2, which shows the position of 
the safety valve on the economiser in question will 
show how liable it was after a month’s stoppage 
in frosty weather to become frozen up and inope- 
rative. 

This is not by any means the first economiser 
explosion that has occurred. From a reference in 
the reports of the Manchester Steam Users’ Asso- 
ciation for December, 1879, we find that twelve 
other economiser explosions have been recorded, 
and that in no less than nine cases out of the twelve 
the safety valve was subsequently found to be ino- 
perative from one cause or other. The makers of 
these apparatus do not appear to be as careful in 
their equipment as we should wish. The economiser 
at Oldham was not furnished witha pressure gauge, 
and it is seldom in fact this useful and necessary 
fitting is supplied unless specially ordered. The 
expense of such a fitting is trifling, and we think it 
would be well if the manufacturers would make it a 
rule to consider such a gauge a part of the neces- 
sary complement of fittings, while it would also be 
of advantage if two thermometers were applied, one 
on the inlet and the other on the outlet pipe. Such 
an arrangement would then enable a steam user to 
see at a glance what the economiser was doing, 
while the pressure gauge would serve as a valuable 
check on the action of the safety valve. Had the 
economiser at Oldham been fitted with a pressure 
gauge it is just possible the explosion would not 
have occurred, and we trust the omission will in 
future be avoided. 

We have dealt somewhat lengthily with this ex- 
plosion, because it presents several points of more 
than ordinary interest, and we are anxious to take 
advantage of the opportunity to point out to our 
readers several little important matters with regard 
to the safe working of these apparatus which some- 
times get overlooked. With anything like reason- 
able care, however, there need not be the slightest 
danger apprehended from the working of these 
useful and indeed almost necessary appendages to 
a stationary boiler, and we have on one or two occa- 
sions, when explosions have occurred, been asto- 
nished to observe a tendency on the part of the 
makers to attribute such disasters to an explosion 
of coal gas accumulated in the economiser chamber 
rather than to defective condition, or defective 
equipment of the economiser itself. We may there- 
fore add, in conclusion, for the benefit of those who 
may feel a little nervous on this point, that we 
have carefully investigated the question whether 
the explosion under consideration could possibly 
have arisen in this way, and may say that the more 
the question is considered the more improbable it 
appears to us that such could have been the case. 
That the explosion arose from an accumulation of 
pressure inside the pipes, and not from any force 
acting outside, is we consider undoubted. 





NOTES. 

Execrric Licutinc or New York Harpovr. 

THE approach to New York harbour from Long 
Island Sound on the north-east, called Hell Gate, is 
through a narrow, tortuous channel through which 
navigation is rendered difficult by reason of the 
rapid currents which vary with the tide. This 
channel has been illuminated by a group of nine 
6000 candle-power Brush electric lights, which are 
placed at an elevation of 250 ft., and are clearly 
visible at a distance of forty miles. 


Tue Mutti-Cuarce Gun. 

Members of the United States ordnance corps have 
been experimenting with the Haskell multi-charge 
gun, which contains several chambers on the lower 
side of the bore, and the flash of the charge in the 
breech explodes the supplementary charges after 
the shot passes them. With a 150 Ib. shot, 116 lb. 
of powder were used, and with such charges a range 
of 6514 yards was covered when the piece was 
elevated 84 deg. On the 53rd round, the gun 





became disabled. 
20 rounds earlier. 


THe Bennet-Mackay CaBLes. 

The success of the new Commercial Cable Com- 
pany, from a business point of view, has been very 
satisfactory, the number of messages being, it is 
said, 1000 on the fourth day after the opening of 
the system for public traffic. Dr. Muirhead has 
applied an improved system of duplex to the cables, 
which, we understand, transmits practically double 
the number of messages, which the simplex or ordi- 
nary system sends. Press messages are charged for 
at the rate of 6d. per word ; and commercial mes- 
sages are subject to a sliding scale of prices, which 
has its upper limit at 1s. 8d. per word, and its 
other rates depending on the number of messages 
annually sent by the party. 


An Exectric AtarM For Hor Bearings. 

A number of years ago Professor Charles B. 
Richards, the inventor of the indicator bearing his 
name, while superintendent of Colt’s (Revolver) 
Armoury, at Hartford, U.S., devised an electricalarm 
for hot bearings which was applied to the journals 
on the shafting. By the use of a compound bar of 
brass and steel, an electric circuit connecting to an 
annunciator in the engine-room was closed and rung 
an alarm bell and also displayed a numbered tag 
indicating the line of shafting where the heating 
occurred. As it was seen several years ago, some 
of the details may not be precisely related, but the 
general fact of using the expansion of metals to 
give warning of heated bearings before cutting 
occurs, is as stated. 


It is said that a crack was seen 


Mopern Wark VESSELS. 

The tendency of all classes of war vessels appears 
to be towards an increase in size and costliness, 
from monster armour-clads down to torpedo boats. 
The Swallow, which is the largest gun-vessel ever 
put in hand for the Royal Navy, is an example of 
this, as she is within 5 ft. of the length of the cor- 
vettes of the Caroline class. She is now being 
built at Sheerness and instructions have just been 
sent down from the Admiralty to proceed towards 
her completion with all despatch. She is described 
as an unarmoured composite gun-vessel of the fol- 
lowing dimensions : Length between perpendiculars, 
195 ft., moulded breadth, 27 ft.; draught forward, 
11 ft. ; aft, 12 ft. She will have a displacement of 
1040 tons and her engines are to develop 1000 
horse-power, which it is estimated will drive her at 
14 knots per hour. Her armament will consist of 
eight 5 in. breechloading guns mounted on the 
Vavasseur system, and several Gardner guns. 


WeELsH CoprER SMELTING PROcEss. 

A long and very detailed account of the Welsh 
copper processes appears in the Revue Universelle des 
Mines, vol. xxvi., No. 2, page 286, by A. M. Levy. 
The writer was for some time employed as chemist 
at one of the large works in the Swansea district 
(Cwmavon), and claims to have had very full oppor- 
tunity for studying all the details of the work. He 
considers that the published accounts of this, one 
of the most complicated branches of metallurgical 
work, are so far very incomplete, and in this state- 
ment he also includes Percy’s work on the subject. 
Many, if not most, of those who know Percy’s 
book will disagree with Mr. Levy in this matter, 
considering Percy’s description of the work as very 
full and complete. At the same time, the descrip- 
tion which Mr. Levy himself gives is a very excellent 
one, and is fuller in some important details, as, for 
instance, more especially the refining of the copper. 
It may be recommended to anybody interested in 
the subject as a contribution of considerable value. 


L’ANNEE ELECTRIQUE. 

Under the above title MM. Baudry and Co., the 
eminent Paris publishers, have lately issued a little 
volume which will usefully fill a place in every 
technical library, as it is devoted to a very able 
exposé of the scientific work and inventions of the 
past year, and the chief applications of electricity 
to the arts and industries. The author is M. 
Philibert Delahaye, whose name is well known as 
a contributor to various technical journals. The 
author proposes to prepare a similar résumé at the 
end of m4 year, and which shall contain a special 
reference to electrical progress. We will not 
attempt here any analysis of this little volume, 
which in its twelve chapters contains a considerable 
number of articles which arz necessarily very short. 
It is a general résumé rather than a didactic de- 
scription. The entire absence of illustrations is 
much to be regretted, and the loss is not compen- 
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sated »y the fact that M. Delahaye is a ready writer 
who can be read with pleasure. The modest price 
at which this little volume is issued to the public 
should, with the other excellent qualifications 
of the work, secure for it the popularity it well 
deserves. 


Enauisy Coat In Russia. 

A short time ago the managing engineer of the 
South-West Russian Railroad sent in a report to the 
directors of the line, stating that the English coal 
supplied for the use of the locomotives was of a very 
inferior quality, and recommending the adoption of 
certain measures ; among others, the despatch of an 
agent to England, to investigate matters, in order 
to put an end to the evil. In reply, according 
to the Odessa papers, the directors have declared 
the adoption of any special measures unnecessary, 
since they intend shortly to suspend the use of 
English coal on the line. Whether Russian ‘coal, 
or petroleum refuse, is to be used instead, the 
directors do not say; thus leaving the matter 
open for the newspapers to fight about. Some 
assert that Russian coal from the Donetz valley is 
to be used on all the lines stretching from the 
Black Sea to the Austrian frontier ; others, that the 
South-West Railway Company dislike the native fuel 
even more than the English, and are determined to 
adopt the practice of the Volga lines, and burn 
petroleum refuse. 


PropvuctTion OF Bars, Wrre, &¢., DIRECT FROM 
Fivuip Steet. 

A patent is published in Germany (Zeitschrift des 
Vereins deutscher Ingenieure, January 10th, with 
an illustration) taken out by C. M. Pielsticker and 
C. G. Miller, for a process and apparatus the 
object of which is to produce bars, wire, &c., direct 
from fluid steel by pressing it out through dies in a 
manner somewhat similar to the production of rod 
and pipe from lead. An iron vessel is lined with 
refractory material and provided with a manhole at 
one side and a cover at the top, both capable of 
being securely closed. At the bottom at one side, 
opposite the manhole, there is attached by bolts a 
cast-iron outlet pipe. Through this passes a steel 
tube with a water space around it exactly like a 
water tuyere, so that the inner tube can be kept 
constantly cooled by circulation of water in the 
space. The end of the steel tube, on the inside of 
the container, is constructed to hold a fireclay end, 
or nozzle, where the liquid steel comes in contact 
with it. The container being already hot, a steel 
bar is passed through the steel tube so as to project 
through the fireclay nozzle into the container. 
Liquid steel is then run in, the cover secured, and 
the container connected by means of a tube at the 
top with a vessel containing liquid carbon dioxide. 
The steel bar is then withdrawn through the tube or 
die, and the pressure of the carbon dioxide forces 
the fluid steel to follow it, so that it is drawn out 
as a continuous rod, of the dimensions and shape of 
the die, to be passed at once still red hot, through 
rolls to finish it as required. 

Tue ‘‘ PoLYPHEMUS.’ 

The unfortunate Polyphemus has been tried again, 
andfound wanting. When the new boilers were 
put in it was said that everything would be all 
right, and the vessel was to be a perfect success. 
There were, however, a few matters—mere points 
of detail-—that still required attention. One of 
these was that the stokers objected to be baked 
alive, so something had to be done to improve the 
ventilation of the stokeholds. The solution of this 
problem proved more difficult than was at first anti- 
cipated, but at last the necessary alterations were 
reported to have been made. Steam was accordingly 
got up at Portsmouth for a full-power trial on 
Tuesday last, and the machinery had just worked 
up to a little above the contract when the fan en- 
gines broke down completely, and the trial had to 
be stopped. The collective indicated horse-power 
for port and starboard engines was 5523, which is 
23 horse-power above the guarantee. It is much to 
be regretted that a satisfactory trial of this vessel 
cannot be obtained, especially at the present time, 
when so much attention is being turned to our 
naval administration. Those who have been in the 
habit of dealing with experimental work of this 
nature, can appreciate the difficulties that will arise 
and must be overcome before a craft, in which so 
many opposing features are combined, can be com- 
pleted. The public knows nothing of this, and 
attributes each fresh failure to ignorance or cul- 
pable negligence. The Polyphemus is the biggest 
experiment of the kind ever made, and it is beyond 





the power of human skill and foresight to insure 
success in such a matter without experiment. We 
are afraid that the experience of the Polyphemus 
will give little encouragement either to the Ad- 
miralty or the contractors for her machinery to 
leave the beaten track again. 


SEBASTOPOL. 

A fine opening for engineering talent will be shortly 
afforded at Sebastopol, where the Russian Govern- 
ment proposes constructing a new port for commer- 
cial purposes at a cost of 1,300,000/. sterling. At 
present mercantile shipping makes use of the south 
side of the harbour, which was invested by the allied 
troops in 1854. The north side, it may be remem- 
bered, contained nothing but the famous Star Fort, 
and was not invested at all. At the close of the siege 
the south side was left in ruins, and no revival took 
place until the completion of the railway system 
thither a few years before the commencement of 
the second Turkish war. This revival was not due 
to the Government but to the foreign and native 
merchants, who found Sebastopol to be in some 
respects a better outport than Odessa. In 1875, 
the late Emperor issued a decree, assigning for 
commerce nearly the whole of the south side, 
including the famous man-of-war harbour, where 
before the investment of the place in 1854 the Black 
Sea fleet used to lie. During the Turkish war the 
town looked up considerably, but still, in spite of 
the strong feeling prevailing on the subject, the 
Government hesitated shifting the naval station 
thither from Nicolaeff. In the meanwhile a large 
number of manufactories and magazines were 
erected, and things have now come to such a pass 
that commerce is monopolising the water frontage 
of the principal part of the south side, and leaving 
inadequate room for the navy. This inconvenience 
is one that must naturally increase as _ the trade of 
the place expands, and as the Government have at 
length decided to render Sebastopol a great naval 
station it is considered better to take things in time, 
and expel commerce from the south side to the 
north, than postpone the inevitable removal, and 
further aggravate the evil. . 


Russian Dockyarps. 

Should the intentions of the Russian Government 
be carried out this year, there will be plenty of work 
at Sebastopol, and a certain amount of benefit will 
accrue to England. For instance, when the mer- 
chant shipping is transferred to the north side, the 
Government will proceed to equip the man-of-war 
harbour with all the appurtenances of a dockyard, 
and it requires very little experience of Cronstadt 
and Nicolaeff to realise that this means extensive 
orders for English machinery. In general it may 
be said that the workshops in all Russian dock- 
yards are completely furnished with English ma- 
chinery, and nothing of late has occurred to excite 
any fear that the orders may be given to Conti- 
nental firms. There is also a talk of building a 
large port at Novorossisk, on the Caucasus coast of 
the Black Sea, to serve as a harbour of refuge, a 
naval station of the second category, and an out- 
port for the produce of the Cis-Caucasian region. 
Tenders for this are said to be in course of prepara- 
tion, and as the amount will run into between half 
a million and a million sterling, it is a pity that 
English contractors'do not compete for the execu- 
tion of the undertaking. Large harbour improve- 
ments are also projected at Batoum, where a whole 
series of piers provided with reservoirs and pump- 
ing stations, are to be built for the petroleum trade. 
Here again opportunities exist for English con- 
tractors, the competition of Russians themselves 
being very slight in the Black Sea, and the Govern- 
ment often having to fall back upon German, 
Greek, or French contractors of small means and 
doubtful antecedents, who occasion the wasteful 
outlay and useless work observable in the case of 
Poti. The harbour works there have been in 
progress ever since 1873, and are still as far off 
completion as ever. In the interval more than a 
million sterling has been sunk in them by the 
Government through the medium of a whole series 
of contractors, and no benefit whatever has been 
conferred upon the shipping. 


THE Paris Post OFFICE AND THE TELEPHONE 
CoMPANY. 

The convention recently agreed upon between the 
French Ministry of Posts and Telegraphs and the 
Société Générale des Telephones has already begun 
to bear fruit. The Journal Officiel has just published 
a decree by the President of the French Republic, 





which decides on the establishment of telephone 
kiosks placed at the disposition of the public for 
correspondence either with a person stationed in 
another cabin, or with any subscriber on the system. 
The tariff for this convenience is fixed at 50 cen- 
times in Paris for five minutes’ conversation, and at 
25 centimes in the provinces, The decree, more- 
over, provides for communication between different 
towns, and fixes the rate for five minutes’ con- 
versation at one franc for all distances under 100 
kilometres. The price will be reduced to 50 cen- 
times when two towns in telephonic communica- 
tion shall have been classed by ministerial decision 
as forming part of the sametelephonicgroup. The 
foregoing decree has at once found a practical appli- 
cation, and telephonic kiosks have been established 
in different parts of Paris. Moreover, M. Cocher, 
the Minister of Posts and Telegraphs, is diligently 
carrying out a series of interesting telephonic experi- 
ments between Havre and Rouen. These experi- 
ments have for their object the utilisation of 
telegraph wires for simultaneous transmission, 
by the method of M. Van Rysselberghe, and 
already practical results have followed. Since the 
16th inst. two lines have been placed at the dis- 
position of the public between Rouen and Havre, 
with a charge of one franc for each five minutes’ con- 
versation. At Rouen the kiosks are placed in the 
principal waiting-room of the General Post and 
Telegraph Office, and at Havre at the Central 
Bureau of the same department. Other kiosks will 
soon be established in several of the branch offices 
of both towns. The subscribers to the telephone 
system will also be able to communicate from their 
homes and offices as soon as the connections are 
made. Doubtless this example will soon be followed 
by other applications conducive to public con- 
venience and benefit. 


THE REGENERATIVE ACCUMULATOR. 

M. Zenger’s ‘‘ regenerative accumulator’ is formed 
by surrounding the electrode forming the positive 
pole, with a halogen, such as bromine, chlorine, or 
lodine. These halogens serve to depolarise the 
electrode in combining, when the circuit is closed, 
with the hydrogen upon the cathode. M. Zenger 
uses bromine because of its comparative cheapness 
and fluidity, rendering it preferable to gaseous 
chlorine and hydrate of chlorine, which are very 
unstable, or to iodine, which is costly and of 
a solid consistency. The bromine is placed at the 
bottom of a porous vase filled with fragments of 
retort carbon and closed by a covering of paraffin 
furnished with a cork hole to insert the liquid 
bromine. A layer of chloride of iron is placed over 
the carbon ; and the zinc plate is surrounded with a 
solution of dilute chlorhydric acid (1 to 10) mixed 
with 5 per cent. of glycerine to reduce the resistance 
of the zinc-carbon bromine cell. A very constant 
battery for telegraphic work, where the line has 
a considerable resistance, is obtained from a con- 
centrated solution of chloride of iron, more or less 
diluted. In this way a hydro-electric battery of 
1.95 volts electromotive force and 0.5 to 5.2 ohms 
internal resistance is obtained, which gives 3.9 to 
0.38 ampéres according to its resistance. The con- 
stancy of the pile is considerable ; and the cell can 
be regenerated in a short time by the current 
from a dynamo, which effects the reduction of the 
bromine. When zinc is once deposited on the 
cathode, and bromine on the anode, the current 
takes nearly a year to fall to one-third of its original 
intensity. There is no need to touch the accumu- 
lator while it is being charged, nor to put water 
into it, for the hygroscopic power of the chloride of 
zinc and iron and the glycerine forbid considerable 
loss of water, and the diaphragm being closed there 
is no occasion to fear the loss of bromine. 


DockyarD RovrtIne. 

No doubt many of our readers noticed with sur- 
prise the statement in last week’s issue that the 
Inflexible had been paid off into the Steam Reserve, 
and was to be brought forward at once for recom- 
mission. This is the outcome of a most wholesome 
reform in dockyard procedure. With rare exceptions 
it has been the practice hitherto for Her Majesty’s 
ships to be paid off into the fourth division of the 
Steam Reserve when they return home after a com- 
mission, which generally lasts about three years. In 
such cases the vessel was absolutely stripped, her 
stores landed, and everything was opened out forthe 
examination of the dockyard officers. When the ship 
was brought forward for recommission, a great deal 
of money had to be spent on fitting her out again, 
and in this way vast sums were annually thrown 
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away, as the wear and tear of a single commission 
seldom warranted such a complete overhaul. All 
this waste arose from that fruitful source of in- 
competency and extravagance which pervades all 
our naval administration, the desire to avoid re- 
sponsibility. The dockyard officers are answerable 
for the state of a ship taken over from them ; and 
as they have not the least interest in lightening the 
burden of national expenditure, they would never 
exercise their judgment in the slightest degree, 
shielding themselves under the well-worn formula 
that ‘*the instructions had been complied with.” 
The wastefulness of the routine we have described 
has often been commented upon in these columns, 
and we are glad to hear that a new departure has 
been determined upon. We understand that the 
dockyard officers are in future to take charge of a 
vessel at the end of her commission, and are to run 
a steam trial previously to her being paid off. If 
she is found in good order, the senseless practice of 
stripping will not be gone through. This no doubt 
is the result of the facts that were brought out in 
the course of Lord Ravensworth’s Committee, 
when Mr. Barnaby gave some remarkably candid 
evidence on this subject. There is no feature in 
the whole aspect of naval administration which 
shows Admiralty or dockyard officials in a more un- 
enviable light than this desire to avoid responsibility. 
The complacency with which a dockyard ofticer will 
inform you that the instructions have been com- 
plied with, if anything goes wrong, is exasperating 
to a degree for those who have not served a long 
apprenticeship to this kind of thing. It is high 
time the higher officials began to recognise that 
they are put in authority over others, and are paid 
higher salaries than ordinary workmen in order that 
they may exercise their intelligence and take the 
burden of responsibility falling to their lot. 


MAGNETISING THE LODESTONE. 


Professor Antonio Paccinotti, the well-known 
inventor of the Paccinotti dynamo, has recently 
made some interesting experiments in magnetising 
magnetite or magnetic oxide of iron by artificial 
means, with a view to substituting it for perma- 
nent magnets of tempered steel in the construction 
of dynamo-electric machines. One fact that he has de- 
monstrated is that a piece of natural lodestone placed 


between the poles of a strong electro-magnet can 
have its magnetism changed in direction, and a 


stronger permanent magnetism induced. This in- 
duced magnetism may in fact exceed that of 
tempered steel. M. Paccinotti employed the mag- 
netite of Elbe Island, and an electro-magnet of two 
coils, each composed of 420 turns of a copper 
wire 2.5 millimetres in diameter. The cylindrical 
cores were each 217 millimetres long and 84 milli- 
metres in diameter. The current used was sup- 
plied by a little dynamo driven by two men, 
and giving about 7 ampéres. Different lumps 
of magnetite were magnetised by this apparatus, 
by placing them between the poles of the electro- 
magnet, and M. Paccinotti found that crystallised 
magnetite possessed no coercitive force and cannot 
be magnetised in a permanent manner, perhaps 
because of its purity and crystalline form. Even 
after being pressed between the poles of a strong 
electro-magnet a little octahedric crystal of Tyrolese 
magnetite and a fragment of magnetite from 
Traversella did not preserve any trace of per- 
manent magnetism. Granular magnetite, how- 
ever, which forms the body of natural mag- 
nets with armatures, possesses a notable coerci- 
tive force. After having been placed between 
the opposite poles of a strong electro-magnet it 
preserves in a permanent fashion the artificial mag- 
netism communicated to it, a magnetism which 
may be much stronger than its natural magnetism, 
and may even exceed that of tempered steel, weight 
for weight. Dr. Paccinotti has therefore come to 
the conclusion that owing to the high cost of good 
steel magnets, the fine-grained lodestone may be 
used instead for small magneto-electric machines, 
worked by hand, always supposing that its mag- 
netism is reinforced by artificial means. While on 
this subject we may add that Mr. Bosanquet, of St. 
John’s College, Oxford, has made a series of careful 
observations on the magnetism of hard steel perma- 
nent magnets made last February, and found it to 
be subject to a gradual decay or loss of power. In 
seven months the magnetic moment of a number of 
these magnets diminished in the ratio of 12 to 11, 
and Mr. Bosanquet therefore recommends those 
who employ such magnets to subject them to proper 
tests, 





Tue Paris Exursirion oF 1889. 

M. Georges Berger, who was director of the 
foreign sections of the Paris International Exhibi- 
tions of 1867 and 1878, and who more recently 
acted as Commissioner-General at the Electrical 
Exhibition held at the Champs Elysées in 1881, is 
one of the candidates recommended for the general 
Commission at the Paris Exhibition to be held in 
1889. M. Berger has recently submitted his views 
upon the organisation of this undertaking to the 
Commission appointed to examine and report upon 
the preliminary plans, which we have already 
described. M. Berger has also sought a large 
audience by publishing his views in a pamphlet 
which was issued a few days ago. Leaving out 
of consideration the question of site, M. Berger 
proceeds to consider the conditions which must be 
fulfilled to make the Exhibition of 1889 a financial 
success, and to give it a distinct originality. Accord- 
ing to M. Berger, the desired results can be certainly 
arrived at, by abandoning absolutely the general 
system of organisation which was adopted at the 
Exhibitions of 1867 and 1878. The report of the 
former undertaking touches on an important point 
not appreciated in 1878—the construction of a large 
number of light, varied and picturesque buildings, 
in preference to a monumental palace. If it be neces- 
sary to preserve the fundamental idea of two main 
buildings, one devoted to fine arts and the other to 
machinery, it is recommended that the exhibits of 
the different countries should be accommodated in as 
many distinct structures. This classification, which 
was proposed for the 1878 Exhibition, and bore 
fruit in the interesting Rue des Nations, has much 
to recommend it for future undertakings of this 
class. It would, for one thing, insure an almost 
endless variety of architectural effect, and the 
whole would present the appearance of a town 
divided into as many quarters as there were 
nations exhibiting. These quarters arranged in 
streets lined with shops, where the goods of each ex- 
hibitor would be exposed, and might be sold, would 
lend itself admirably to illumination at night, and 
the attraction would be increased by kiosks for 
music, theatres, historic processions, and various 
pageants, which would certainly insure a very large 
attendance of the public at night, a point hitherto 
too much neglected in international exhibitions. 
The whole effect might perhaps be wanting in 
classical severity, but it would certainly gain in 
originality and novelty. There is good reason to 
hope that M. Berger’s proposition may be adopted, 
and that its execution will be confided to him. In 
the above lines we have only given a rapid sketch 
of the principles proposed, without entering into 
any details of the careful investigation M. Berger 
has laid before the public. 


Tue Torrepo Boar or THE Future. 

**Un Ancien Oftficier de Marine” has been dis- 
coursing on maritime affairs almost as startlingly 
as his mythical prototype immortalised by Coleridge. 
According to the views which this out-and-out 
believer in the torpedo has set forth in the Nouvelle 
Revue, the armour-clad ship is a scompletely obsolete 
as the old three-decker, and in any future war no 
ironclad should venture to put to sea until all her 
opponent’s torpedo boats had been destroyed. For 
this reason no more money should be spent on the 
construction or keeping up of armour-clad vessels, 
and even those in progress should be abandoned. 
The best type of boat, says this torpedo-phile, is one 
almost invisible and quicker than the largest sea- 
going vessels. France possesses several that have 
proved themselves very successful (theoretically we 
presume), but should have at least 400. Those ex- 
isting are registered at 46 tons and carry coal for 
1000 miles at medium speed. In case of need they 
could steam 22 knots per hour, are armed with four 
torpedoes, and cost 7000/. each. Ten vessels some- 
what larger are now being constructed. The best 
type of sea-going torpedo boat should be about 
131 ft. long or less, and about 12 ft. wide; she 
should be manned by 15 to 18 men, should carry 
provisions for 12 to 15 days and coal for 1500 to 
2000 miles. She should be able to steam 22 to 
25 miles an hour and be armed with six or eight tor- 
pedoes and one machine gun. The cost would be 
from 12 000/. to 15,0001. As a great nation’s fleet 
should not consist entirely of torpedo boats, how- 
ever, a concession is made in favour of vessels 
auxiliary to them, but it will be the part of the 
torpedo boat in case of war to sweep all vessels of 
the enemy whatever, from the surface of the ocean, 
both ironclads, cruisers, transports, and merchant 
vessels, and this mission it will perform without 





let or hindrance. The fleets of transports, packed 
with troops, will fali an especially easy prey. If this 
modern Ancient Mariner is a true prophet, his ra- 
tiocinations, like those of his more illustrous 
predecessor, may will make every Englishman 
‘*a sadder and a wiser man,” considering we are 
to have but ten torpedo boats a year for the 
next three years, and our present fleet is dis- 
tinguished by but one of the qualifications laid 
down as necessary, é.e., invisibility. There is, 
however, a grain of comfort left for us. ‘‘Un 
Ancien Officier” says that any nation must go 
to the wall in a naval war that does not possess the 
powers of reproduction of its own engines of de- 
struction. England has always shown herself to 
be the foremost torpedo boat-building country, the 
best vessels constructed abroad being little more 
than servile copies of English designs. 


Launcu oF A Brazivian ArMmour-CLAD. 

The Aquidaban which was launched from Messrs. 
Samuda’s Shipbuilding Yard at Poplar on the 17th 
inst., is a twin-screw armour-clad turret ship, 280 ft. 
in length, 52 ft. in breadth, and 18 ft. draught, 
with a displacement of 4950 tons. The estimated 
speed is 14 knots, with 4500 indicated horse-power. 
The hull is built of Siemens steel, and is divided 
into a large number of water-tight compartments, 
the principal of which are the four boiler rooms, and 
the two engine rooms, which are each separate 
water-tight tanks, so that if either of them were 
flooded, the ship could, at a reduced speed, proceed 
on her course with the remaining set of engines 
and boilers. The bottom of the vessel to a height 
of 2 ft. above the water line, is sheathed with wood 
and metal to prevent fouling ; the stem and stern- 
post upon which the wood sheathing ends, being 
made of massive gun-metal castings. As the stem 
is formed and strengthened for ramming, the offen- 
sive powers of the ship are thereby greatly enhanced. 
The armament will consist of four 9-in. 20-ton Arm- 
strong breechloading guns, worked in two revolving 
turrets placed en échelon, so that all four of them 
may be fired right ahead, right aft,or on either 
broadside, or may deliver a concentrated fire in 
either direction. On the upper deck, two at the 
bow and two at the stem, will be fitted four 5}-in. 
Armstrong breechloading guns, mounted on the 
Vavasseur plan. The vessel will also be fitted with 
five ports, two on each side, and one right aft, for 
discharging Whitehead torpedoes, and she will carry 
a second-class torpedo boat, while for her own 
defence against similar craft which an enemy may 
bring against her, she will be provided with 
15 Nordenfelt guns. The turrets and the breast- 
work within which they revolve, and which also 
covers the loading gear armour, is 10 in. thick. 
The water line for the length of the ship occupied 
by the engines, boilers, magazines, and hydraulic 
pumps, is protected by a belt of steel faced 
armour-plating, 7 ft. deep, and varying in thick- 
ness from 7 in. tollin. At the fore end of the 
vessel a pilot tower protected by 10 in. armour 
plates is fitted, for the protection of the steersman 
and officer in command during action. The engine 
and boiler rooms are further protected by an 
armoured deck 2 in. thick, which is carried forward 
so as to give support to the stem when ramming, and 
carried aft to give protection to the steam steering 
gear. The engines, which are made by Messrs. 
Humphrys, Tennant, and Co., are of the three- 
cylinder compound inverted direct-acting type, 
with surface condensers, and the boilers are eight 
in number, two in each boiler-room. The stoke- 
holds can be closed so that the air supplied to the 
furnaces may be put under pressure, and by this 
means it is estimated the speed of the ship may be 
increased to 15} knots in cases of emergency. The 
ordinary quantity of coal to be carried will be 
400 tons; the bunkers, however, will hold 800 tons, 
which quantity it is estimated will drive the ship 
for twenty-three consecutive days, or a distance 
of 6300 statute miles, at the reduced speed 
of ten knots per hour. The vessel will be ship- 
rigged, the lower masts being of steel. The anchors 
are Messrs. Baxter and Co.’s patent, and the cables 
are worked and the anchors are housed within the 
hawse pipes on Messrs. Baxter’s system, which has 
proved so efficient in the Riachuelo. With the ex- 
ception that the Aquidaban is 25 ft. shorter and 
18 in. less draught of water, and one knot less esti- 
mated speed, with a corresponding reduction in the 
indicated horse-power of the engines, she is in 
almost every other respect a repetition of the Ria- 
chuelo, and as it is only nineteen months since she 
was commenced on the slipway previously occupied 
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by the latter vessel, she affords a remarkable in- 
stance of the rapidity with which vessels of this 
class can be constructed by private firms when 
relieved from annoyance and causes of delay such 
as are imposed upon them by the British Admiralty. 


Marine ENGINE WorkKS at HARTLEPOOL. 

Messrs W. Gray and Co., of Hartlepool, have 
recently added to their large shipbuilding works a 
most complete set of premises and plant for the 
manufacture of marine engines. They have also 
acquired the extensive iron works at West Hartlepool 
known as the Rolling Mills; and are therefore in a 
position to furnish both the plates and engines for 
the vessels they build. As the new engine works 
are the most recent, and probably the largest, on 
the north-east coast, we annex a plan of their 
arrangement, and hope in a future issue to supple- 
ment this with more detailed information. The site 
occupies six acres, and has a frontage of 800 ft. 
towards the new graving dock of the North-Eastern 
Railway Company. The iron foundry is in two 
parts: the loam foundry has a 63 ft. span, and is | 
fitted with a 40-ton overhead traveller, and a 5-ton 
pillar hydraulic crane ; at right angles to this is the 
sand foundry, 250 ft. long, with two spans of 53 ft. 
and 26 ft. respectively; it has likewise an overhead 
traveller and also four hydraulic cranes. Near to 
this is a pattern store, 100 ft. long; and between 


5? 


the two parts of the foundry there are three cupolas | 





side will lift 80 tons, and will swing 35 ft. over the 
quay. The works, which are being carried on 
under the name of the Central Marine Engineer- 
ing Company, have been designed and superin- 
tended during erection by Mr. Thomas Mudd, the 
manager for the firm. They will furnish employ- 
ment for 1500 men. 


Siac Cement. 

We have on various occasions referred to the 
ingenious and very successful processes of Mr. 
Frederick Ransome, for the manufacture of cement 
from blast furnace slag and lime. The discovery, 
made about twelve years since by Mr. Charles 
Wood, that slag run from the blast furnace ina 
melted condition falls into a fine granulated state, 
removed one of the main objections to its utilisation 
—the great cost attending itsreduction to powder by 
mechanical means. One of the materials compos- 
ing the Ransome cement is thus obtained ready for 
use, and being practically a waste product, its cost 
is nominal, the expense attending its application 
being limited to handling. By his earlier method 
the other material employed — chalk or lime— 
was ground and mixed with the slag, the combi- 
nation being then calcined, and again ground ; 
from this resulted a cement possessing very 
high qualities both as regards quickness in 
setting, and strength. Very recently, however, 
Mr. Ransome, following the same line of in- 
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WORKS OF THE CENTRAL MARINE EN 


and the blowing-engine house. A line of rails runs 
from the foundry to the engine department, which 
consists of four parallel bays, 242 ft. long, the 
widest being a 58-ft. span; the outside bays are 
galleried from end to end, making a total floor area 
in this department of 46,500 square feet. A line of 
shafting runs down each set of pillars, and is driven 
by an independent pair of compound engines. 
Alongside the engine department is another range 
of buildings, including brassfoundry, storehouse, 
brass finishers’ shop, tool fitters’ shop, belt repairers’ 
shop, grinders’ shop, drawing, template, and tool 
stores. Adjoining the engine shop is the boiler- 
making department ; this comprises two main bays 
of the same length as the engine shop, and of 58 ft. 
and 53 ft. span respectively, both furnished with 
overhead travellers. In connection with these shops 
there is another bay, about 150 ft. by 75 ft., for the 
accommodation of lighter work, and near to this a 
general boiler tool store, bar iron store, tube store, 
and a bay for a drawing board 50 ft. by 24ft. The 
total floor area in the boilermaking department is 
about 38,000 square feet. The whole of these shops 
are entered at one end by branches from the main 
railway sidings. An idea of the magnitude of the 
undertaking may be gathered from the fact that it 
includes 1200 tons of columns, 400 tons of crane 
girders, 100 tons of Belgian rolled beams, and 600 
tons of iron and steel in the roofs. In front of the 
works is a suite of offices, and apart from the main 
structure is a three-storey building for making and 
storing patterns. Near to this is a range of Wilson 
gas producers, fitted with apparatus for the recovery 
of the bye-products, The shear legs on the dock 
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vestigation, has improved greatly on his former 
simple process, and he has found that the spent 
lime from gas works may be employed with re- 
sults as good as those obtained with lime pre- 
pared specially for the purpose. In order, however, 
to get rid of the sulphur with which the lime 
is saturated when it leaves the gas purifier, Mr. 
Ransome resorts to a very simple and efficacious 
device. He mixes a certain proportion of powdered 
coal or coke with the slag and lime, and when this 
is exposed to the heat of the calcining furnace, 
the action of the coal or coke converts the 
sulphate into a sulphide of lime, that is subse- 
quently entirely got rid of by the introduction of a 
jet of steam which drives off the whole of the sul- 
phur impurities as sulphuretted hydrogen, leaving 
the lime quite pure. This, however, is only 
one of the recent improvements to which we have 
referred. A highly important modification is the 
use of a revolving retort for the calcination of the 
slag and lime. It is found that after the materials 
have been thoroughly burnt in this manner, they 
remain in the same fine state of subdivision as when 
they were placed in the retort, and on being dis- 
charged will pass through a sieve of 80 meshes to 
the inch. The costly process of grinding, which is 
unavoidable in the ordinary method of manufac- 
ture, is thus avoided, while the cement is said to 
lose none of its useful characteristics in this novel 
process. Ofcourse this system is equally applicable 
where fresh lime is employed, instead of the waste 
material from gas works, only in such a case it is 
unnecessary to add the powdered coke, or to apply 
the steam jet. We have referred in general terms 





to the strength of the cement produced by this 
method ; the following Table of comparative tests 
made with samples of Portland and Ransome 
cement show clearly the remarkable qualities pos- 
sessed by the latter ; the samples in each case were 
13 - square, giving a sectional area of 2} square 
inch. 





Portland Cement. |Ransome Cement. 





Age of Sample. | “Breaking Load. | Breaking Load. 

Ib. Ib. 

2 days 510 | 740 

3, 698 870 

7°” 818 1170 

Bm” es | 1300 

b> 1330 

a” ns 1440 

28 5; 936 | 

7 years 1327 | 








The foregoing figures speak for themselves, and 
indicate clearly that the Ransome cement possesses 
striking advantages over Portland, especially as it 
reaches a strength within a few days, which is 
higher than the Portland after seven years. Very 
important advantages are also found in the simpli- 
city of manufacture, and the suppression of the 
final process of the cement manufacturer, that of 
grinding. The plant used is therefore simpler and 
involves much less expense in maintenanceand labour 
for the production of a given quantity of cement 
than is required in the ordinary mode of manufac- 
ture. When in addition to this, it is remembered 
that waste materials are employed, it will be easily 
understood why the slag cement can be made for 
half the cost of Portland, and the commercial im- 
portance of Mr. Ransome’s process will be readily 
appreciated. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
To THE Epitor oF ENGINEERING. 

Srr,—I shall feel obliged by your publishing in this 
week’s ENGINEERING the accompanying letter I have 
addressed to Mr. Robinson, and which in a telegram I 
have just received from him, he says he has not the least 
objection to my making public. 

Yours faithfully, 
R. Price-WILxLIAMs. 

38, Parliament-street, Westminster, January 22, 1885, 


(Copy). 
38, Parliament-street, Westminster, S.W., 
January 21, 1885. 

My dear Mr. Robinson,—I feel sure that when you 
gave notice at Nottingham of your intention to propose 
certain alterations in the bye-laws at the annual general 
meeting, you did not intend it to appear that this was 
done either with the knowledge or sanction of the Council. 
Your having made this announcement from your place 
at the Council table gives, however, countenance to a 
very different and erroneous interpretation. 

In order to prevent any further misconstruction being 
put upon your action in this matter, I propose, and I 
hope with your approval, to make it publicly known to 
the members, that this proposal to alter the bye-laws, 
emanated from you as an individual member of the In- 
stitution, and without its having been previously sub- 
mitted to the Council. 

Yours very truly, 
(Signed) R. Price- WILLIAMS. 
John Robinson, Esq., 
Westwood Hall, Leek. 





To THE Epitor OF ENGINEERING. 

Srr,—I have read with interest the leader in your last 
issue on this subject, and also the letters in your corre- 
spondence columns. 

With regard to the first of the proposed alterations in 
the bye-laws, it appears to me that election by the Council 
is the only common sense method that can be adopted for 
the appointment of the secretary. 

I see by the report just issued that the number of mem- 
bers now stands at about 1450, and it strikes me as being 
utterly absurd to suppose that in the event of the election 
of a secretary, any considerable proportion of such a num- 
ber of members can afford the time and trouble necessary 
to inform themselves sufficiently as to the comparative 
qualifications of the various candidates to enable them to 
give an intelligent and unbiassed vote on the question. 

Surely it would be a strange thing to propose that the 
shareholders and not the directors of a railway or any 
large limited liability company should appoint the 
secretary. If the members have not sutticient confidence 
in the members of the Council to intrust them with the 
appointment of the secretary, the fault must be their 
— electing such untrustworthy men on the Council 
at all. 

As to the second of the proposed alterations, I am con- 
fident that the Council have no desire to conceal any part 
of their policy from the members at large, but the inten- 
tion of the alteration is, I take it, to prevent ex parte and 
partial statements being circulated before the entire sub- 
ject can be officially laid before the members, a result 
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which I believe all fair-minded men will agree with me is 
most desirable. 

In conclusion, I hope that there will be a good attendance 
of members to discuss these questions on the 29th inst., 
and that every member will be prepared carefully to weigh 
the pros and cons. of the arguments, and not prejudge 
the case before hearing them. 

Tam, Sir, yours truly, 
ANOTHER VOTER. 
Manchester, January 20, 1885. 


To THE EpiTor OF ENGINEERING. 

Srr,—To those unaccustomed to the manner in which 
motions and elections are often rushed through by a few 
energetic and active members at meetings of societies, the 
proposals now set forth by Mr. John ‘Robinson for con- 
sideration at th eext meeting of the Institution of Mechani- 
cal Engineers would appear to require little consideration. 
They are so directly opposed to the expressed wish of the 
majority of members ascertained at a recent meeting that 
one would suppose there could be no chance of them being 
made law. There is no telling, however, what an energetic 
whip may accomplish, and the majority of the members 
may yet tind themselves under the thumb of a minority. 
If the proposed gagging laws come into force the members 
may bid pew to any chance of straightforward 
Goverment for the future. I earnestly hope that all 
members who really have the welfare of the Institution at 
heart will attend the next annual meeting; it is too bad 
that we should be constantly harassed by these tactics, 
but unless ordinary members determine to defend their 
rights, even at personal inconvenience, they will find 
themselves very much out in the cold in their own Insti- 
tution. I have never yet heard any sound reason ad- 
vanced why the consultations of a council of a scientific 
institution should be considered so sacred against the 
ordinary members. You have given us half a dozen ex- 
cellent reasons why they should not be secret. Can Mr. 
Robinson advance one good reason why they should be, 
The Council of the Institution of Mechanical Engineers is 
not a trading body with financial secrets to guard ; it is 
not like the Cabinet of the nation with rival countries ever 
ready to take advantages of its weakness; in short what 
need is there for secrecy ? 

Yours truly, 
PROVINCIAL. 


To THE EDITOR OF ENGINEERING. 

Srr,—As a member who took an active part last year, 
by attending the meetings and by his vote, in preventing 
the ill-advised proposals in regard to the secretaryship of 
the Institution being carried into effect, I was glad to 
see your article in last week’s ENGINEERING calling timely 
attention to the motions which Mr. Robinson proposes to 
bring forward at the meeting on the 29th inst. For it 
does appear to me that the proposal to take from the 
control of the members the appointment of the secretary, 
in the face of the deliberate and emphatic indica- 
tion which the members gave at the general meeting 
last year, that they did not think it advisable to leave 
the matter to the uncontrolled action of the Council, isa 
most uncalled for and injudicious proceeding. I feel con- 
fident, therefore, that the great body of the members will 
show by their action on the 29th, if the motion be not in 
the meantime wisely withdrawn, that they are not dis- 
posed to adopt a proposal which is tantamount to a re- 
flection on the course they felt compelled, in the interests 
of the Institution—though with much reluctance, as being 
at variance with the views of many of the Council—to take 
last year. ; 

I regard in a similar light the other proposal to prohibit 
members of Council from divulging the proceedings of 
the Council, of which notice has also been given. So far 
as I know, the freedom of action at present permitted has 
never been abused, and I agree with you that the point 
may be safely left, as now, to the good sense and honour- 
able feeling of members of Council to act as occasion may 
require. ff this freedom be abused at any time, it will be 
easy for the members of the Institution to pass censure on 
the offending member by excluding him from the Council 
table on his offering himself for re-election. I hope this 
apparent attempt to pass censure on those members of 
Council whose action in this respect last year received the 
approval of the great body of the members, by the re-elec- 
tion of Mr. Paget, will meet on the 29th with the con- 
demnation it deserves. The power at present possessed by 
the Council of removing the secretary at six months’ notice 
is surely sufficient control in their hands for all practical 
purposes. 

Those members of Council who do not feel their views 
to be in accordance with the expressed opinion of the 
great body of the members, as given at the meeting last 
year, would do wisely in either cheerfully bowing to the 
will of the members, or in resigning. It was hoped by 
the members that this would be the course followed, and 
that the harmony of the Institution, which the action of 
the Council—or, rather, a section of the Council—last 
year threatened to disturb, would by this time have been 
entirely restored. The indications now given tc the con- 
trary by the proposed motions are much to be regretted. 

A MEMBER, 

Victoria Street, S.W., January 19, 1885, 


To THE EpITor oF ENGINEERING. 
Srr,—As one who for many years has been a constant 
attendant at the meetings of the above-named body, will 


you allow me to say a few words on the subject dealt with | d 


in your article last week. In the first place, I may say 
that I thoroughly agree with your views as to the 
obnoxious character of the two first changes of bye-laws 
proposed by Mr. Robinson ; they will not, I think, bear 





discussion on their merits. But, apart from this, there is 
a feature connected with their introduction which renders 
them peculiarly objectionable. No one who attended 
the annual general meeting last year can have any doubt 
that the section who held views opposed to those of the 
great bulk of the members formed an extremely small 
party ; but subsequent events have proved them to be 
not merely small numerically, but also in the character of 
their views. The annual meeting of last year was barely 
over before rumours were spread of a wholesale resig- 
nation of members of Council ; but nothing came of this. 
Either the resignations were never sent in, or if so, 
they were withdrawn (this is a point on which the mem- 
bers had received no information), as the Council remains 
unchanged. Is it now possible that Mr. Robinson’s reso- 
lutions are brought forward as a sop to these discontented 
members of Council, and is their continuance on the 
Council dependent upon the passing of these resolutions? 
If so, then, I unhesitatingly say that this is a very strong 
reason why the resolutions should be rejected in a manner 
which admits of no misconstruction. In the Institution of 
Mechanical Engineers there is no lack of members suit- 
able to serve on its Council, and there is no reason what- 
ever why its members generally should ‘‘ knuckle under” 
to satisfy the whims of a few discontented persons. I 
can respect a man for admitting his error and yielding to 
the plainly declared wish of the majority of those who 
appointed him, or for resigning his seat if he honest] 
considers that he cannot endorse a course of action which 
has been decided upon, but the spectacle of a man hesi- 
tating for a year between the love of oftice and a sense of 
injured self-importance, is not one which can be regarded 
complaisantly by 
ANOTHER OLD MEMBER. 
Birmingham, January 20, 1885, 


To THE EDITOR OF ENGINEERING. 
Srr,—An aversion to paper constitutions is a character- 
istic of Englishmen. They will bear a recognised evil for 
years, before they will attempt to remove or modify it, 
feeling it better to endure a small grievance of which they 
know the extent, than to run the risk of introducing 
greater troubles under the guise of improvement. But it 
would appear that engineers are supposed to be devoid of 
this national trait, and are as ready to follow the lead of 
doctrinaire reformers as the maddest red republican in 
Marseilles, or the inhabitants of a South American state. 
Last year, at this time, the members of the Institution of 
Mechanical Engineers saved their society from disaster by 
vigorously enforcing the written constitution of the Asso- 
ciation, against the wishes of a section of the Council ; 
and now, when the wounds which must always accompany 
an earnest fight have scarcely ceased to smart, the mem- 
bers are requested to reform the very point in their con- 
stitution which has lately proved so valuable, and to pass 
a ‘‘self-denying ordinance,” declaring themselves incom- 
petent to select their own secretary. And, as if that were 
not enough, they are further asked to lay a stigma upon 
that section of the Council which had more regard for the 
dignity of the Institution than for the sanctity of official 
traditions. Why, Sir, the very sharpers who lurk round 
the entrance to the Smithfield Show, would not dare 
attempt the confidence trick with a countryman who 
had already detected them in a previous attempt, 
of a more direct character. And yet it is supposed 
that business men, who twelve months ago found 
themselves almost pledged to an objectionable trans- 
action, should for a mere love of reform, and without 
feeling any grievance or hurt, voluntarily abdicate both 
their power of action and their means of obtaining in- 
formation. I quite admit there must be confidence 
between the Council and the members, but as a member 
I prefer that I should be the party to hold the pledge, 
and go round the corner, and not they. The Council of 
a scientific society should be like the leader of the House 
of Commons. Its power should lie in its influence to 
obtain a majority to endorse its acts, and should not be 
inherent in it, and so long as it has that, it will not need 
to ask the members to endow it with arbitrary functions, 
or to draw the veil of secrecy around its deliberations. 
Of course the details of its business must not be made the 
subject of gossip, but it is difficult to imagine any legiti- 
mate scheme that the Council of the Mechanical Engineers 
could engage in, that would be in the least affected in- 
juriously by the widest publicity. It is the habit of all 
officials to magnify their office, and this case is no ex- 
ception to the general rule. 
Yours truly, 
Z. H 


To THE EDITOR OF ENGINEERING. 

Sir. —The first and second resolutions to be proposed 
by Mr. Robinson at next Thursday’s annual meeting of 
the Institution of Mechanical Engineers, call for very 
serious consideration on the part of the members, prior to 
that meeting, in order that they may come to vote, with 
as full an understanding of the merits of the case as 
possible. It is to be regretted that members have 
nothing before them but the bare wording of the resolu- 
tions, to enable them to form a conclusion upon the wisdom 
of rejection or acceptance, and probably the discussion 
that will take place at the meeting will be neither so 
exhaustive nor dispassionate, as would be required to 
bring it to a satisfactory conclusion. Under these cir- 
cumstances, I will ask you to afford me space to deal 
with some of the points which it seems to me should 
be carefully considered by members during the next few 


ays. 

The motions standing in Mr. Robinson’s name carry an 
additional weight from the fact that they emanate from 
a Past-President and ex-officio Member of Council, and, 
incidentally the responsibility thus assumed by Mr, 





Robinson is greater than if the amendment were sug- 
gested by a private member. I think it will be incumbent 
upon Mr. Robinson to my ered to the meeting whether he 
has acted wholly in the latter capacity, or whether his 
action has been taken with the approval and indorsement 
of the Council, or whether he is not acting as the 
mouthpiece of that discordant section of the Council 
which gave us so much trouble a year ago, and re- 
ceived a very salutary, and one would have thought 
a very sufficient lesson, at the last general meeting. 
Of course if Mr. Robinson puts forward his resolutions 
simply as a private member, they will demand and 
receive a fair and unbiassed discussion, and so far as 
T am acquainted with the feelings of the members, will 
be negatived by a large majority ; then there will be an 
end of the matter. But if the motions are sanctioned 
and approved by the Council as a body, they will 
naturally be received by the meeting in a more serious 
spirit, and call for more detailed discussion. For in this 
case it is evident these apparently offensive proposals 
must have an excellent raison d’étre, and after knowing 
the grounds on which they are put forward, under the ap- 
proval of the whole, or a large majority of the Council, 
the meeting will naturally give them respeetful considera- 
tion, and possibly endorse them. But how if Mr. Robin- 
son has been used as a catspaw by those few members 
of Council and others in authority, whose amour propre was 
wounded last year by the unanimous rejection of their 
preposterous suggestion? In this case the matter would 
assume a very different and a somewhat serious aspect. 
We heard a great deal last summer, months after the 
general meeting which the aforesaid gentlemen had good 
cause to remember, of a threatened resignation en masse. 
So far as members know (and fear) this awful threat has 
not been carried out, and these troublers of the peace still 
remain in office. Now if six months did not afford sufficient 
time for calm reflection and wiser resolution, it is only pro- 
bable that the resentful desire to bring discord into the In- 
stitution has hardened into action, and that this action has 
taken the form of inducing Mr. Robinson to flout the In- 
stitution with a brace of absolutely insulting resolutions, I 
must say, that so far as I know (and I speak from a some- 
what wide acquaintance with the feelings of members), 
this is the general, though perhaps wrongful, interpreta- 
tion put upon Mr. Robinson’s action, and it will be neces- 
sary to hear at the meeting what foundation there is for 
this belief. If it proves to be well founded, it occurs to 
me that the only natural and proper course would be to 
propose a vote of want of confidence in those members of 
Council so offending, and give them no further ex- 
cuse for troubling the Institution. Like any other 
body the members know how to fully appreciate the wise 
efforts made by those they appoint, to fill the honourable 
position of members of Council, but they should know 
egually well how to bring about the immediate retire- 
ment of any of their Council who prove themselves 
ill-fitted for the responsibility entrusted to them. Of 
course, as I have said above, very excellent and sufficient 
reasons may be advanced at the meeting by Mr. Robin- 
son and the Council, for the resolution in question, but of 
this there can be no doubt, that if it is found, after the 
discussion, that the motions are directly or indirectly the 
outcome of last year’s ill-temper, they should be un- 
hesitatingly negatived, both to give another lesson to their 
promoters, and also to allow of a further delay for smooth- 
ing ruffled susceptibilities on the one side, and dispelling 
natural suspicions on the other. 
Yours truly, 
Canpor. 








CORLISS VALVES. 
To THE Epiror OF ENGINEERING. 

Sir,—In reply to Mr. Walker’s letter of last week, it is 
not necessary to trespass on your space further than to 
say that if \ knows anything at all about traversing 
valves, he must surely see and understand that Mr. Mus- 
grave’s plan of traversing by sliding the valves between 
end guides is absurd and useless, and also that his other 
arrangements are open to the serious objections stated in 
this correspondence, These are the main questions, and 
it is best to keep to them. If Mr. Walker was able to 
reply to the objections I raised, he ought to have an- 
swered them, but evidently he was not able. Judging 
from his letters, I fear that Mi. Walker may, after all, 
know very little about Corliss valves or traversing gear 
either. His statement last week about the Kirkcaldy 
valve gear was not correct. It is only eight or nine years 
since Mr. Musgrave copied the valve gear at Dundee, 
Many arrangements of Corliss valve gear were open then 
for Mr. Musgrave to copy, but the fact remains that he 
copied my arrangement, and had he, as Mr. Walker 
mildly puts it, ‘‘embraced” the gear at Kirkcaldy, he 
would have fared just the same. 


ours “—, 
VILLIAM INGLIS. 
Bolton, January 19, 1885. 





DRAINAGE AT ADELAIDE.—Works in connection with 
deep drainage at Adeiaide have cost 264,900/. N: early all the 
house connections are now made, and the system is in full 
operation, 


VictoRIAN Locomotive Buitpinc.—The Victorian rail- 
way department has accepted a tender of the Phoenix 
Foundry Company, Ballarat, for the manufacture and 
supply of fifteen goods locomotive engines and tenders 
and ten suburban tank passenger engines. Only two 
tenders were received, one from the Phenix Company 
for 71,659/., an average of 2867/. per engine, and the 
other from Messrs. Robison Brothers and Co., of Mel- 
bourne. The price accepted is considerably below what 
has been previously paid by the department for locomo- 
tives of similar power and construction, 
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BOILER EXPLOSION AT CORK. | 
To THE Epitor OF ENGINEERING. | 
Sin,—Herewith I beg to inclose “ cuttings” from a local | 
journal, “ photo” of drawing, and particulars, &e., of ay 
very extraordinary boiler explosion which occurred here | 
about 10.30 a.m. on the 15th December, 1884, on which | 
occasion a boiler of the vertical cylindrical type, with two | 
cross-tubes in firebox, weight, as deduced from scantlings, | 
about 3521 1b., i.e, 1 ton 11 cwt. 2qrs., was suddenly pro- 
jected upwards from its position, through roof of shed, | 
and in its flight attained an altitude of not less than 100 ft.; | 
passed over intervening houses and street, and in its | 
descent encountered roof of store, passed through, passed 
through top loft, and was “‘brought to” by resistance of 
second loft. This accident was happily unattended with | 
any injury “‘ to life or limb.” | 
he boiler was used for heating purposes only. Feed 
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height of beam and distance from centre of original posi- 
tion of boiler; the height of wall of store it just cleared 
distance of flight ; laid all dimensions down to scale ; de- 
scribed a parabola to represent the path of centre of gravity 
of boiler; found the height of vertex to be 100 ft.; and from 
this data computed the force of impulse to be 203 foot- 
pounds per square inch at firegrate area, the piston 1385.4 
square inches. ’ ; 

By the laws of falling bodies the force of impact is equal 
to force of impulse, and the 


,/ of height at projection x 8 x weight of boiler _ 
_ the area of the firegrate i 





foot-pounds per square inch. 
J 100 x 8 x 3521 _ 
1385.4 
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supplied from pressure of main, ranging from 301b. to 501b. 
per square inch, in accordance with requirements as to 
other supplies. Communication with main service by stop- 
cock; feed pump dispensed with. The safety valve weight 
having been lost, cannot tell the weighted pressure per 
square inch the boiler was worked to. From the appear- 
ance of valve seat, and ‘‘rusted“up” state of lever, &c., I 
consider the whole was inoperative. ¥ 

The firebox is very thin, say, only from ; in. to 3% in. 
in thickness (the original thickness about }in.), and col- 
lapsing of it caused the explosion. ; 

From the general appearance of firebox, I consider the 
accident attributable to excessive internal pressure sud- 
denly rupturing the very thin plates of firebox. The torn por- 
tions extended all round for about 3 of circumference ; the 
rent was stopped by the firedoor ring at one end, and strong 
patch at the other end. The whole contents of boiler were 
discharged at once on to the blazing fire and grate, which 
acted as a piston ; boiler was thus hurled upwards in an 
oblique direction, consequent on the inaction of the portion 
unruptured. pe Ses 

In consequence of a letter (inclosed) attributing the pro- 
jection of boiler to the agency of some powerful explosive 

aving been placed underneath, I became interested in the 





matter ; examined boiler as it lay embedded in roof of store 
(see photo); measured and sketched it; measured the 








203 foot-pounds per square inch at firegrate = the impulse 
the boiler must have received to impel it 100 ft. high. 

Now, as I have aforesaid, the boiler was projected at 
least 100 ft., to leap over the beam at the commencement 
of its flight, and over the wall at the other end. But it 
may have gone 150 ft. high. Then in such case we have 

.*. a/_150 x 8 x 3521 
1385.4 ink 

249 foot-pounds per square inch of firegrate ;_the latter is 
the highest point it could have reached. Taking into con- 
sideration the slight amount of damage done to store which 
opposed its impact, and the damage to boiler itself, the 
amount of impact in the latter case would be on roof = 
133 foot-tons ! 


ANOTHER VIEW OF THE STATE OF THE 
NAVY. 


To THE EDITOR OF ENGINEERING. 

Sir,—In the many discussions that have lately taken 
place about the state of the Navy, the great standpoint of 
most of the writers on the subject has been a comparison 
between our own and the French ironclads. Some of these 
writers insist on additional ironclads being built, while 
others think that additions to the Navy should consist 
entirely of fast unarmoured cruisers. Each has looked at 
the matter from his own point of view, and adduced excel- 
lent reasons for holding that view; but none of these 
writers appear to have looked at both sides of the subject. 
The only way to arrive at the true solution of the difficulty 
is to look into the strength of our Navy, and then, observ- 
ing carefully what are the interests to be guarded in the 
event of war, see if we have sufficient vessels to guard 
those interests ; and if sufficient in number, whether they 
are of the type to carry out the work required. In pursu- 
ance of this object, I will deal with the different classes 
of ships that comprise our Navy in succession. 

(1) Ironclads.—What would be their function in case of 
war? They must defend the home ports, by holding in 
check the ironclads of the enemy, and they must damage 
the enemy in every possible way, by blockade and destruc- 
tion of seaports and ships. 

Now, if England is to retain her position as mistress of 
the seas (which position we may say is necessary for our 
existence), it is absolutely necessary that we should be 
capable of not merely defending our ports, but that we 
should be able also to damage our foes ; hence our ironclad 
fleet must be strong enough to hold the enemy in check, 
and have surplus power besides. Who the possible oppo- 
nents may be, and what our strength to oppose them, I 
will deal with after discussing the other classes of ships 
comprising our fleet. 

(2) Ocean Cruisers.—Their duties would be : Convoying 
or protecting our own commerce ; protecting the colonies ; 
harassing the enemy’s commerce and keeping down priva- 
teers; blockading enemy’s colonial ports. 

The number of vessels required under the first of 
these headings, namely, ‘‘convoying and protecting 
commerce,” must be regulated by the amount of com- 
merce we have to protect; and the ships that as 
a rule would have to be convoyed would be sailing 
ships and slow steamers capable of steaming about 9 or 
10 knots, say, since the faster steamers would prefer 
trusting to their heels. Hence it follows that the ships 
required for this work need not necessarily have a very 
high rate of speed; 12 knots I take it would be ample. 
For the protection of colonies the ships must be well 
armed ; but here, again, great speed is not indispensable. 
For harassing the enemy’s commerce and keeping down 
privateers, we want comparatively lightly armed but very 
fast ships, such as the Esmeralda we hear so much about, 
and the faster these ships can go, the more valuable they 
will be. A very great deal has been said about this class 
of ships, and we hear threats of foreign nations smashing 
up our commerce, and thus inflicting a heavy blow on the 
country ; but as long as we have the fastest cruisers, and 
these cruisers are well in excess of those of possible ene- 
mies in times of peace, we need be under no apprehension ; 
for, in case of war, we can always obtain more fast ships 
than any other power, and, therefore, if superior to them 
in times of peace, in the proportion of our commerce to 
theirs, we are bound to remain so. 

Now, let us see what ships we have to meet these 
different requirements. The number of ironclads ready 
or nearly ready to take their place in the line of battle is 
46, exclusive of 12 turret ships for harbour defence only. 
These are all of our battle ships, good, bad, and indifferent, 
and it must be allowed that many of them are obsolete, 
&c. But, admitting all that, here are 46 ironclads ready 
to take the sea; some are, of course, much worse than 
others, but there is not one of them that would not make 
a decent show in a fleet. It is very much the fashion to 
say a ship is useless, as soon as others are built of a newer 
type, but I do not agree with that doctrine. One might 
just as well say that the Snider rifle is useless, because it 
has been superseded by the Martini-Henry; or that all 
our heavy muzzle-loading guns, upon which we have prided 
ourselves so much until very lately, are now useless, be- 
cause the superiority of breechloaders is at length admitted. 
Hence I have counted all the ironclads that are fit and 
available for sea, and say that we have 46 to keepan enemy 
in check and inflict damage on him in return. 

Now come the ocean cruisers. We have, for harassing 
the enemy’s commerce, &c., 12 vessels moderately well 
armed and capable of steaming from 17 to 15 knots; while 
for convoying and protection of colonies we have 49 which 
have a speed of over 14 knots. Besides these, there are 
100 smaller vessels which could be used in combination 
with all the above classes as convenient, the lowest speed 
being probably about 12knots. It appears, then, that we 
are very weak in “‘harassers,” but have plenty of vessels 
that could be used for the protection of convoys and 
colonies ; therefore, if our merchant vessels would wait 
for convoy, doubtless we have ample ships to protect them. 
But then they won’t and can’t, though no doubt many of 
them, ~~ a half (which is putting it at a high figure), would 
doso. There is always great inconvenience attending on 





As I have explained particulars in ‘‘ photo,” together 
with the cuttings from papers, recapitulation would be 
useless; and I have only to say: If you consider this | 
communication and inclosures worthy of a portion of your 
valuable columns, you will oblige me by kindly inserting | 
it, as the way in of tt I have worked out the problem | 


may be of some use to a few of your readers. 
I am, Sir, &c., 
RicHARD HARTLAND. 
2, Rockboro’ Terrace, Old Blackrock-road, 
Cork, January 10, 1885, 


traffic having to wait for convoy, and the further time lost 
by the fact that the speed of the convoy must necessarily 
be that of the slowest ship in it; and besides, if the convoy 
is attacked, and its defenders overwhelmed, all the eggs 
are in one basket, so to speak. It is evident from these 
considerations, that though this class of ships, which we 
have termed convoyers, might be made useful as a protec- 
tion to some of our merchantmen, yet their use is limited 
to indifferent — and that they are quite useless 
in the way of catching any swift cruisers that may be 
brought against us. 
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There is yet another class of ship which we must refer 
to, and this is, armed merchant vessels. Cannot they be 
used as ‘‘harassers?’ Some excellent authorities think 
not ; their reason for so thinking being that they are not 
built for fighting purposes, and that they would in case of 
war be required to keep our trade, mails, &c., going. The 
latter part of the argument is true enough, no doubt, and, 
with reference to the former, if the enemy had plenty of 
fast armed cruisers, the fast armed merchantmen would 
probably get the worst of it; but where are these fast 
cruisers? We know a few of the class, but it stands to 
reason that the fast cruisers with which we are threatened 
in case of war, must, if not already built (and we know 
that they are not yet built), be converted merchant 
steamers, and hence the question, Why will not our mer- 
chant steamers be a match for them? However, I leave 
this out of the question in dealing with the additions 
required. : 

Summing up the results of these investigations we have: 
46 ironclads, 14 harassers, 49 convoyers, 100 gun vessels, 
140 gunboats, aud 12 turret ships for harbour defence. 

So far so good, and now that we have determined the 
strength of our own fleet let us consider what force is 
likely to be pitted against us. Even in our present state 
of estrangement with our neighbours, I think that a com- 
bination of the two strongest naval powers, say France 
and Italy, is the worst that we need be meet for, for 
should a third join in we surely may hope to scrape up an 
ally to assist us; so let us compare the different classes of 
ships in the combined navies of these two powers with 
those of our own and see how we stand. Thiscomparison 
I make by number only, for the ram and torpedo are 
weapons that tend to put all ships of the same class much 
on an equality, and as I have remarked before, with 
nations that have been steadily building ships side by 
side, there can be but little difference in the aggregate 
strength of an equal number of ships. From these con- 
siderations I get the following Table. 
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It appears from this Table, first, that we are well behind 


these combined powers in ironclads. Secondly, that we 
are ahead of them in all other seagoing vessels. 

The ironclad alarmists are then certainly right, for we 
not only have no surplus power to do damage with, but 
we actually have not enough ironclads to keep the iron- 
clads of these combined powers in check. ith refer- 
ence to the fast cruisers, it will be seen that we are 
superior in this respect, but whether fourteen fast 
crusiers are sufficient to keep the ocean highways 
clear, appears to me to be, to say the least of it, 
by no means a doubtful question; in fact, I have no 
hesitation in saying that they are not adequate, for it must 
be remembered that on them devolves the protection of 
all those merchant vessels (except those armed), which 
pursue their callings without being convoyed. I say, then, 
that an impartial view of the matter shows that we want 
both ships to fight in the line of battle and fast cruisers, 
and the resources of the country are vast enough to enable 
both to be proceeded with. Let the private yards which are 
now building fast cruisers for other nations, be employed 
to build them for us, and let the dockyards get on with 
the ironclads. ‘Get on,” I say advisedly, for as you 
pointed out in your articles of the llth and 18th of 
October last, they do not get on as they should do, and 
from the statements lately made by Lord Northbrook in 
Parliament, it appears that there is little intention of 
hurrying them on. . 

One word more in conclusion with reference to these iron- 
clads and fast cruisers. We are going to enormous expense 
and trouble in covering our ships withiron. Now, in olden 
times men went to great trouble and expense in covering 
themselves with armour; but as guns and rifles were sub- 
stituted for bows and arrows, the armour was dropped, and 
they took to dodging, in order to avoid the bullets which 
the armour was powerless to keep out. Cannot we learn a 
lesson from this ? Does armour afford any protection against 
the ram, the torpedo, or the chilled projectiles of powerful 
guns? Not at <p the most that any one can urge in its 
favour is that it protects the vital parts below water from 

n fire, and the crew from the effects of shell. 

Joes not armour make ships unwieldly and expensive 
and prolong the building more than double the time? It 
certainly does. Does this armour protectin any way the 
officers employed on fighting the ship, and on whom the 
safety of the ship, depends wares. 4 Oh no! the conning 
tower is only protected against machine gun fire. Then why 
do we still go on building expensive and unwieldly fighting 
machines when we could have cellular ships of great 
speed, manceuvring power, &c., in one-half the time, and 
at one-half the cost? Why indeed. Let me suggest to 
those who have been engaged in the controversy of iron- 
clads versus cruisers that they should join issue, and com- 
bine in the advocacy of a ship that would answer both 
purposes. Let her have (1) armoured decks over the 
engines ; (2) cellular or raft body ; (3) heavy breechload- 
ing guns; (4) torpedoes ; (5) great mancuvring power ; 
(6) powerful ram, and last, but not least, that qualifica- 





tion which is most necessary for all classes of war vessels ; 
(7) a maximum speed. 
Tam, Sir, yours truly, 
A Captain, R.N. 





HEATING BY ELECTRICITY. 
To THE EprTor OF ENGINEERING. 

Srr,—Public mention has been lately made of experi- 
ments carried on in France for heating railway carriages 
with electricity. Heating by electricity has not as yet 
attracted the attention which so important a subject 
would seem to merit, and it may therefore interest your 
readers to know that since October, 1883, I have success- 
fully warmed some of the smaller rooms of my house with 
a very simple apparatus, as described in my patent 
‘Electrical Heating,” No. 4961, 1883, some of the forms 
of which are specially designed for railway carriage warm- 


ing. 

7 heating rooms by this means there is the great 
additional advantage that a current of fresh air from the 
exterior can be passed through the electrical heater so as 
to enter the room at any desired temperature within 
moderate limits, the outside air being, say, at freezing 
point can enter the room fresh and pure at a temperature 
of 200 deg., causing thorough ventilation, a matter of no 
small importance for sick rooms or hospitals. A modified 
form is used nightly in my house as a bed warmer, the 
heat being turned on or off at the bedside at any required 
moment, a great ccnvenience for invalids. As a minor 
use I also employ the same principle for a chicken in- 
cubator, and it is especially applicable to the French 
system of ‘‘ thermostatic nursing,” avoiding the noxious 
fumes of the gas or oil at present employed. 

An ordinary foot warmer for railway carriages is a very 
simple adaptation of the same principle, but if desired 
fresh warmed air can be admitted, and the temperature 
of any closed carriage be regulated by the form used for 
chamber heating. When once the electric current is 
furnished to railway carriages for lighting purposes, which 
cannot be long pe pee this will doubtless prove to be a 
very convenient and cheap method for heating them. If 
the arrangement is fitted to permanent receptacles con- 
taining salts, such as acetate of soda, the heating of 
carriages can be carried out with still greater facility and 
convenience, and at a very low cost. 

I shall be happy at any convenient occasion to show 
you some forms of the apparatus at work. With the 
further exception of the system patented by Mr. Oswald 
Rose in May, 1882, I have no knowledge of other attempts 
to deal practically with this subject. 

Your obedient servant, 
JouN S, Serton, 

The Hall, Sydenham, December 30, 1884. 





AUTOMATIC BOILER FEEDING. 
To THE EDITOR OF ENGINEERING. 

Sm,—In view of the many accidents that occur to 
boilers through shortness of water, is it not quite time that 
the boiler insurance companies should consider the ques- 
tion of the use of automatic boiler feeders ? 

Every boiler is required to have its own safety valve to 
— against excessive pressure. Why should it not 

ave an arrangement to provide against the equally 
common and serious danger of shortness of water? 

There are now at least two such feeders before the 
public, Fromentin’s and Mayhew’s; the latter of these 
you describe in your issue of the 16th inst., and it appears 
to be very simple and ingenious. 

Were automatic boiler feeding demanded by the insur- 
ance companies, no doubt a supply of such feeders would 
follow, and one very common source of danger to steam 
users would be effectually overcome. 

Yours faithfully, 
AUTOMATIC. 
January 19, 1885, 





FINDING A BORE HOLE. 
To THE EpiToR oF ENGINEERING. 

S1r,—In your issue of January 9th there appears, under 
the above heading, a most interesting account of a search, 
at a depth of 200 ft., for a lost bore hole, only 18 ft. dis- 
tant from the well belonging to Holyrood Brewery, Edin- 
burgh, when Mr. Andrew Haddow, the engineer, hit 
upon the happy device of putting bar magnets down the 
bore hole and then observing the behaviour of a ne 
needle placed at different points in the drive, which had 
reached within 5 ft. of the bore hole. It may interest 
pe to know that I suggested the same method two and a 

alf years ago in the colony of Victoria, Australia, in a 
like dilemma, but was met with the objection, which 
proved perfectly valid, that the drill in question had 
deviated far beyond the limits of magnetic influence. 
The search operations were continued for pene 4 twelve 
months at a cost of 3663/., but neither the bore hole nor 
the golden stone pierced by it could be found; when I 
suggested the employment of glass phials filled with 
melted gelatine, which were let down the bore and allowed 
to congeal. A compass needle in a lower bulb of the 
phial had been ‘frozen in” while pointing to the north, 
and the surface of the gelatine had ‘‘ set” while level ; 
and these two indications served; to show the inclination 
and magnetic bearing of the de bore hole at that 
part. Repeating this operation at convenient depths suc- 
cessively, the mysterious and erratic bore hole was com- 
pletely mapped from top to bottom, and showed a deviation 
of nearly 40 ft. at 370 ft. (the part so Jong searched for) 
while at the full depth of 500 ft. the deviation indicated 
70 ft. to 80 ft. A fortnight’s hard driving straight for the 
indicated spot revealed the lost bore hole 374 ft. away from 
where it should have been, while the bottom proved to be 
75 ft. astray! Clearly magnets in the bore hole would 





not have availed here, as at Edinburgh, with only 8 ft. 
deviation at 200 ft., and I regarded my apparatus as worth 
patenting and perfecting, which, after two years’ as- 
siduous labour and study, has been done; and the appa- 
ratus may be seen by those interested in mines and 
diamond drills in this city—at your office if you so desire, 

In another mine in which it has been applied, the bore 
hole was found to have erred 30 ft., and the Victorian 
Government soon afterwards adopted the invention as 
being ‘‘ an indispensable adjunct to the diamond drill.” 
For it may be safely asserted that it is impossible for a 
drill to go straight ; therefore its path must be surveyed, 
to be of any use. 

I am, Sir, &e. 
E. F. Maccrorce. 
Bailey’s Hotel, South Kensington, Jan. 13, 1885, 





POWELL’S MUD RECEIVER. 
To THE EDITOR OF ENGINEERING. 

S1r,—About seven years ago, when occupying the posi- 
tion of engineer to the Corporation of Blackburn, I 
designed a mud receiver and hydraulic lift identical in 
every feature with the apparatus illustrated in ENGINEER- 
ING of January 2. 

I found, however, that it would be requisite to have 
nearly as many receivers and elevators as there were 
gullies or panl apits to render the system of any practical 
use, and the cost would have been so utterly dispropor- 
tionate to the adv antages to be gained that I did not pro- 
ceed further with the matter. 

It is only necessary to observe the amount of liquid 
mud in any short length of main street in London on a 
damp or drizzling day to form an idea as to the number 
of receivers, holding only 10 cubic feet each, which would 
be required to be of efficient service. 

Yours truly, 
Witi1aM B. Bryan, M., Inst. C.E. 

16, St. Helen’s-place, E.C. 





THE ROTHERHAM BOILER EXPLOSION. 
To THE EpiTor or ENGINEERING. 

S1r,—As a practical boiler inspector of 25 years’ standing, 
perhaps you will kindly allow me to say that I quite agree 
with youin your review of the Rotherham boiler explosion, 
and report of the gentleman appointed by the coroner to 
— and give evidence as to the cause of the “‘ acci- 

ent.” 

I agree with the engineer—who ought to know some- 
thing about it—that the boiler was not short of water at 
all. Had it been « multitubular boiler, with only a few 
inches water space, instead of 7 ft. or 8 ft. as in this instance, 
it might have been open to question. But to say that an 
ordinarily intelligent engineman did not know that his 
boiler was 7 ft. short of water, is grossly insulting to his 
common sense, especially when he solemnly asserts and 
swears to the contrary. 

How is it, Sir, that in the opinion of the present coro- 
ners, nobody but interested persons, paid servants as 
‘chief engineers” to boiler insurance companies, are con- 
sidered fit and competent to advise the coroners in these 
matters? Any impartial individual, I should think, 
would say that they are just the persons who should not 
be selected by Her Majesty’s coroners to impartially exa- 
mine into the causes of these sad occurrences. 

In the ‘‘ good old days” when coroners chiefly sat upon 
some poor fellow who had the misfortune to tumble down 
stairs and break his neck, and when it was necessary to 
inquire as to whether it was simply a misfortune, caused 
it might be from over indulgence in the cup which cheers 
and likewise inebriates, or whether it was because his 
‘* better half” or some other half contributed to the poor 
fellow’s death by giving him a gentle nudge? Or in the 
equally prevalent cases of persons sane and insane, cutting 
their throats and hanging themselves? I say of the 
‘*crowners” that sat,upon such cases that they at least 
knew as much about and could judge as well as other 
people. 

But, Sir, when it comes to sitting upon a lot of poor 
fellows killed by a boiler explosion, and the ‘‘ crowner” 
is an ordinary doctor of physic, or common “limb of the 
law”’—the two “‘ professions” that seem to monopolise 
this office—it is simply ridiculous for such professors to 
go into the causes of boiler explosions, and the least they 
could be expected to do would be to call in the assistance 
of a practical man practically acquainted and experienced 
in the working of steam boilers and engines, and not 
insurance companies’ servants, whose companies are inte- 
rested in, and directly profit by, these sad occurrences. 
Was there ever a greater proof of what I here assert 
than this Yorkshire boiler explosion? The boiler was 
evidently dangerous to work under any circumstances-— 
either short of water or full of water—and yet it was 
insured ! What greater proof could there be adduced 
of the truth and accuracy of that saying of the late vener- 
able Sir W. Fairbairn, engineer, viz., Insuring steam 
boilers is virtually placing a premium upon negligence. 
This very insurance company that insured this boiler 
have had more explosions in one short year than had the 
original ‘‘ Association for the Prevention of Boiler Ex- 
plosions,” gers over by the late Sir W. Fairbairn, 
Bart., in the whole course of its career extending over 
many many years. 

So long as insurance companies live and thrive upon the 
Srequency—and not from the immunity of “ accidents”— 
how can they have a good effect? Verily this is the age 
of insurance, and I believe, along with many others 
more competent to judge—it is the age of humbug. 

I beg leave to remain, yours faithfully, 
JouN Swirt, 
Iron Exchange, Birmingham, January 20, 1885, 
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SUGAR. 
To THE Eprror oF ENGINEERING. 


Sir,—It is a very important fact, patent to the whole 
world, that millions’ worth of property in our West 
Indies have been brought into a state approaching stag- 
nation by a competition that is not altogether of a busi- 
ness character. we : 

Engineers cannot remain indifferent to this state of 
affairs. By their assistance the planters produced sugar 
fromthe cane. By the assistance of other engineers and 
chemists of great skill, sugar has been produced from 
beetroot on the Continent, where illegitimate political 
subsidies helped to undersell the cane-sugar, until this con- 
tention pte | zo no faither without loss of capital; the 
producers of the cane-sugar are unfortunately approach- 
ing a similar negative position by the ancient ways. 

The beet sugar makers have already exhausted their 
resources in the root, which can afford no more sugar than 
they are at present getting. It is, fortunately, not so bad 
with the producers of the cane-sugar, who, hitherto, have 
realised only about half of the sugar in the juice of the 
cane; the other half of the sugar can be realised and 
added to their great advantage just now. 

The Hon. Mr. Howard, in the early part of this cén- 
tury, discovered that a temperature above 140 deg. Fahr. 
is detrimental to sugar, increasing to the destruction of 
sugar as the temperature rises. He invented the vacuum 
pan, to facilitate the operation of evaporation and the 
avoidance of boiling.the syrups at atmospheric pres- 
sure. 

Sugar refiners were shrewd enough to test this in- 
vention, and continue to employ this low temperature to 
their evident profit. Thecane planters, on the contrary, 
continued a most extravagant temperature at the expense 
of sugar. An engineer of some repute in Glasgow, Mr. 
M‘Neil, calculated that it would require pans—retaining 
the present number—of 16 ft. diameter to boil the usual 
quantity of juice at a temperature similar to that which is 
common to the boiler of the steam engine, when at work, 
but is forced over the present 6ft. pans on “‘ the copper 
wall” by an extravagant temperature. 

The causes assigned are so many plausible excuses, 
such as the modern well-finished crushing-mill affords 
more cane juice than the old mills, and this extra quantity 
of -_ juice must be boiled rapidly to complete the day’s 
work. 

Passing other excuses of like value, we get at one of 
some importance. 

Evaporation of cane juice has been attempted at the 
prescribed temperature and it was found that fermenta- 
tion went along with it at the expense of sugar. The 
impurities of the juice are the cause of this fermentation. 
It has been attempted to clarify the cane juice by adding 
lime, but the effect is incomplete, and fermentation again 
occurs, necessitating the boiling to overtake it. The 
planters progressed in that direction until they got the 
present extravagant temperature, which degrades and de- 
stroys as much sugar as it produces. They ordinarily pro- 
duce 70 gallons of this degraded sugar, known as molasses, 
in common with every hogshead of sugar fit for saie. 

here is a newly introduced clarification. Here is a 
copy of an analysis for the sugar in the cane juice, taken 
before and after this clarification. It is by the late Mr. 
Slate, an undoubted first-class sugar chemist in the West 
Indies. It will be seen that sugar does not suffer by this 
treatment, but is simply set free and separated from the 
entanglements of the associated impurities, which is the 
one great object required, the foundation of success : 


Per Cent. 
Juice from the mill, SG 1070, crystallis- 
able sugar... vas a pin a 14.50 
Glucose po Re es sl 1.74 
Juice passed through Gill’s clarification 
8G 1071, crystallisable sugar... 15.30 
Uncrystallisable sugar ee 1.72 


We thus get at a practical knowledge of the proximate 
effect of this new treatment for clarifying cane juice, 
about which there is no difficulty whatever. All that 
remained to be done was to evaporate this clarified 
juice at the low temperature already indicated, and so 
obtain all the polls sugar without degrading i. 
tion to molasses. Instead of so doing, the planters boiled 
this clarified liquor at the usual extravagant tempera- 
ture, and of course realised only the usual half of the con- 
tained sugar. That is, practically, sugar was destroyed 
and degraded as usual, for purity is no protection from 
fire. Too many have similarly disappointed themselves 
by the force of habit. 

Those who have tentatively adopted this clarification, 
and boiled at a much lower temperature than usual, have 
realised a gain of 50 per cent. of sugar. The best sugar 
makers evaporate at 170 deg. Fahr., and lose some 
sugar. 

If we take another view of this improved clarification, 
we can accept, for illustration, a price for superior 
sugar crystals, of 18s, per hundredweight. The produce 
mayjbe a possible 70 per cent. more than usual; but we will 
here assume a gain of 50 per cent., then the value of the 
product of same expense for canes as ats present rises 
from 18s. to (18+9=) 27s. This increase of value has 
been realised and the superior economy for labour 
admitted. Green megass may now be used, and no 
molasses produced. 

Planters may now be congratulated on the appearance 
of the silver lining to the cloud which oranda’ 
them, and our engineers on the agreeable prospect of 
visits from welcome friends. At the same time there will 

revived an historical treatment, repeatedly recorded 
throughout the sugar literature of the century, and 
practised by every sugar refiner, in which low tempera- 





ture is the essential condition for success, preceded by 
perfect clarification in the cane juice. 
I am, yours truly, 
W. EatHoRNE GILL. 
Hampstead, January 5, 1885. 








TEHAUNTEPEC SHIP RAILWAY. 
To THE Epitor OF ENGINEERING. 
S1r,—I notice in your issue of the 9th inst. that in re- 
ferring to the above you speak of ‘‘this splendid model” 


as having been constructed by Messrs. Holtzapffel and 
Co., of Long Acre. From the above it a rs as though 
the whole exhibit was made by Messrs. Holtzapffel. As 


a matter of fact the exhibit consisted of several models, 
of which they only made part. I trust that you will, 
with your well-known accuracy and impartiality, correct 
this statement. I made (if not the most important of these 
models) some having the most detail, viz., the model of 
the ship carriage, which consisted of over thirteen thousand 

arts ; the model of the ship, from designs of Sir E. J. 

eed, and the four automatic locking pedestals. Messrs. 
Gwynne and Co., of Essex-street Works, made the cen- 
trifugal pumps, which you illustrate in the issue of ENct1- 
NEERING referred to. <A firm of ironworkers (whose name 
I forget at present, as it was a part not concerning me) 
made the tanks. Messrs. Holtzapffel made the rams, 
floating pontoon, and the deflecting table. 

Zach firm was separately employed ps Mr. Eads, and 
the first order he gave out, i.e., for the ship carriage, was 
placed with me. Many of your readers must be aware of 
these facts, and I trust that you will correct the impres- 
sion conveyed in your issue referred to, from which it 
would appear that the whole of the models were made by 
Messrs. Holtzapffel and Co. 

I am confident that Mr. Eads (who is highly satisfied 
with the models I made) will bear me out in the foregoing. 
The whole of the models made by the various firms above 
mentioned, which formed the complete exhibit of Mr. 
Eads’ project, were shown at Messrs, Holtzapffell’s, Long 
Acre, hones possibly the error. 


Iam, yours truly. 
January 20, 1885. Rorert A. Lex. 





BRITISH UNITS AND THE METRICAL 
SYSTEM. 
To THE EDITOR OF ENGINEERING. 

Sm, — The distinguishing features of the metrical 
system are the decimal scale, and the relation of the units 
of length, weight, and capacity amongst themselves. The 
metre is approximately one ten-millionth part of the dis- 
tance from one of the earth’s poles to the equator ; the 
litre is the volume of a kilogramme of pure water, at its 
temperature of maximum density (about 4 deg. Cent.) 
and under the atmospheric pressure of 760 millimetres of 
mercury. It was originally intended to be a cubic deci- 
metre, but is actually somewhat greater. 

The writer has endeavoured to discover such an existing 
relation between British units as has been brought about 
by means of the metrical system, and has found that by 
taking the link as the unit of length, there can be formed 
within a certain degree of approximation a system which 
will not compare unfavourably with the metric system. 

The link itself is the hundreth part of Gunter’s chain, 
which is 66 ft. in length ; the length of the link is there- 
fore 7.92 in. Now the earth’s polar axis contains, accord- 
ing to Sir John Herschel, 500,500,000 in., and if we mul- 
tiply this by 3}, the ratio of the circumference to the dia- 
meter of a circle, we obtain 1,573,000,000 in. as the length 
approximately of the prime meridian, of which the link 
will be found to be approximately the 200 millionth part, 
200,000,000 links being equal to 1,584,000,000 in. The 


metre is approximately moo 000 Part of a quarter of this, 


or in other words a metre is approximately equal to 
5 links; 5 links being equal to 39,6 in. and a metre to 
39.36 in. 

Having arrived at this rather interesting result, which 
if it have no other value, will have that of giving an 
approximate ratio between French and British units, it 
was thought that a connection between the unit of length 
and those of weight and capacity might possibly be found 
to exist among British units, similar to that which has 
been made among French units. Water, which is the con- 
necting link in the French system, was found to be of no 
avail, but fortunately the metal and fluid mercury came 
to the assistance. <A cubic link or (7.92 in. )}?=496.793088 
cubic inches; a cubic foot = 1728 cubic inches; a cubic 
foot of water weighs 62.425 lb. ; therefore by completing 
the proportion a cubic link of water weighs almost 
exactly 18 1b. Now a gallon measure is the volume of 
10 lb. of water, and contains 277.123 cubic inches. 

It is very evident from these figures that no natural re- 
lation exists between the English system of units by a 
comparison of the weight and volume of water. 

Instead of taking a cubic link let us take a cubic deci- 
link (one-tenth of a link), then from the above calculation 
1 cubic decilink of water weighs .018 lb. 

The ratio of the specific gravity of mercury to water at 
0 deg. Cent. is 13.596 : 1; therefore if we multiply .018 x 
13.596, we obtain 0.244728 lb., or a cubic decilink of 
mercury weighs approximately a quarter of a pound, a 
weight of which we havea very definite notion, and which 
might be called a quarter ; that name is employed already, 
it is true, as a british measure of capacity, but there 
would be little chance of confusion in the two terms. 

Now, as the gallon is the volume of 10 1b. of water, it 
will evidently be the volume of 13.596 x 10=135.96 Ib. of 
mercury, and as the proposed new weight, called a quarter, 
is one-fourth of a pound, it is evident that it is of the 


capacity of abe x j= 5s, 6 or, say, s]z of a gallon. 








There are 32 gillsto a gallon, and the proposed quarter 
weight is therefore of the capacity of + of a gill, 
a unit of capacity, which is almost exactly equal to one- 


half of acubic inch (that is, a cube having sides of a 
decilink each), and for which a name would be requi- 
site ; it might be called a seventeenth. 

The link then eee one-fifty millionth part of 
the distance from one of the earth's poles tothe equator ; the 
seventeenth, which is nearly a cubic decilink, is the volume 
of a guarter of pure mercury, at a temperature a little 
below zero Centi e, which would have to be de- 
termined ty experiment, and under the atmospheric pres- 
sure of 760 millimetres of mercury, or otherwise a cubic 
inch of mercury weighs almost exactly half a pound. 

The ohm resistance being defined as a sub-multiple of 
the prime meridian may be defined also in terms of links. 
An ohm being nearly equal to the resistance of a column 
of pure mercury 5 links long, and of the width and 
breadth of 5 millilinks, or the two-hundredth of a link. 

The disadvantage of this system is that mercury is 
taken as the unit of specific gravity, whereas water is 
generally so employed. By multiplying the specific 
gravities as given in tables by the reciprocal of 13.596 (or 
.0736), the advantages of the metrical would be applicable 
however, to the link system, and the specific gravity 
of a substance would be equal to its heaviness in quarters 
to the cubic decilink. 

The advantages of the system would be that the whole 
of the British measures now in use would be applicable. 
The acre would be obtained as at present by multiplying 
the length and breadth expressed in chains and links as 
decimals, and cutting off five figures from the product. 
The two-foot rule would be equal to (3 links) 7.92x3 = 
23.76 in., and would still be a two-foot rule within a 
quarter of an inch; the inch would still be an inch to 
within a ninety-sixth of itself, and its binary or decimal 
divisions might be employed as at present. The yard 
would certainly not contain an exact number of links, 
but its main value that of its permitting of ternary sub- 
division would pass to the two-foot rule, which would 
contain three links. 

Weights would remain as at present, the proposed 
quarter being almost exactly a quarter of a pound. This 
would also be the case with measures of capacity, the pro- 

seventeenth being almost exactly the seventeenth of 
a gill, or the stz of a gallon. 

It seems a strange circumstance that the natural rela- 
tion existing among the British units of length and weight 
have not hitherto been remarked upon, and should have 
been traced by the writer in his desire alone to preserve 
what is British. 

Iam, yours truly, 
EpwarD FIisHER BaMBER. 





SECONDARY BATTERIES. 
To THE EpiTor oF ENGINEERING. 

Srr,—In reply to Mr. Sellon’s letter of the 12th inst., I, 
of course, have nothing more to say if he maintains that 
the action, which he calls ‘‘ electrical” and which I de- 
scribe as ‘‘ electro-chemical,” is not ‘‘chemical.” Such an 
assumption is altogether contrary to my previous chemical 
teaching, and I am quite willing to leave the matter in the 
hands of your scientific readers who may draw their own 
conclusions as to whether Mr. Sellon or myself is in the 
right I am, Sir, yuurs faithfully, 

F. MAxwek.i-Lyre. 

Cotford, Oakhill-road, Putney, S.W., Jan. 17, 1885. 








TRAIN LIGHTING BY ELECTRICITY. 
To THE EpiTor oF ENGINEERING. 

Sir,—In Mr. Crompton’s letter of December 26th last, 
the first cost and maintenance of the ‘“‘ dynamo accu- 
mulator system” are said to be “‘ quite double” that of 
“‘ direct running,” and it would be interesting to learn 
what foundation there may be for such a statement when 
Mr. Crompton himself says ‘‘ there is absolutely no com- 
parison between ” the two systems. 

It would also be interesting tv know whether “there is 
absolutely no comparison between” the Tower and the 
Willans engines, seeing that in the ‘‘Journal of the 
Society of Telegraph Engineers and Electricians,” vol. 
xiii., page 217, Mr. Compton is reported, on March 13th, 
1884, to have spoken as follows : 

“*T happen to have had a good deal of experience in the 
use of the Willans engine that he used for this experi- 
ment, and I think that perhaps Mr. Massey has not dwelt 
sufficiently on the fact that a great portion of the praise, 
which must be given to all concerned in the Metropolitan 
Railway experiment, must be given to Mr. Willans him- 
self, who has shown great ingenuity in putting together 
the apparatus required for those experiments. His 
engine, taken by itself, is one of the most beautiful pieces 
of steam machinery that is in use at the present day. I 
do not think that this is too strong an expression to use. 
His engine is beautiful in an engineering sense, as, 
although it is very simple in construction and the number 
of moving parts is exceedingly small, it gives a very high 
economical result. I believe I may say without fear of 
contradiction that it is the only high-speed engine that 
has given results at all approaching the economy of large 
engines ; and as it can run at a sutticiently high speed to 
be coupled direct to the dynamo, and thus do away with 
all belting and gearing, it gives us the simplest combina- 
tion of engine and dynamo that we can have at present. 
Mr. Massey’s figures show that even the very small 
engine placed on the train used only 30]b. of water per 
indicated horse-power per hour, which is a very high 
efficiency for so small an engine, and I have every reason 
to believe that Mr. Willans has obtained even greater 
economy from his larger engines. As regards the dura- 
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bility of these engines, I have had one in use driving my 
saw-mill for three or four years, and it has worked con- 
tinuously without showing any of the defects common to 
high-speed engines. The cost of repairs has been very 
small, in fact rather less than that of ordinary horizontal 
steam engines giving the same power for the same time.” 
Yours, &c., 
INQUIRER. 


To THE EprTor or ENGINEERING. 

S1z,—With regard to the question raised about how the 
item of coal consumption is to be charged to the lighting 
on the Great Eastern Railway, inasmuch as locomotives, 
spherical engines, and dynamos are the property of the 
Great Eastern Railway, and the experiment is being tried 
by the company for their own information, we must leave 
it to them to make their own tests in their own way, and 
they will take their own view whether it is a question of 
science or commerce. 

Measuring the steam exhausted by condensing in a 
tank is no doubt a simple enough matter, and we have 
done ourselves as much in the matter of dynamometric 
trials and measurement of steam as any high-speed engine 
makers. 

The present correspondence is not the place in which 
to make statements of the results of our tests, the subject 
matter being the practicability or non-practicability of 
train lighting by electricity by any of the systems so far 
tried, and suggestions for improvement. 

HEENAN AND FROUDE. 


To THE Epitor oF ENGINEERING. 

Srr,—Mr. Massey would appear to have constituted 
himself arbiter-in-chief of this question. Upon what 
grounds probably most people are at a loss to understand. 
The flippant manner in which he discusses each letter or 
each view which in any way diverges from that expressed 
or entertained by himself will not in my opinion, and I 
venture to think in that of many ethers, at all advance 
the object in view, and which I take to be the most fea- 
sible method of applying electricity tothe illumination of 
railway trains. I have contended, and still contend, that 
unless its application provides for the illumination of 
coaches when detached, electricity will not secure a fair 
footing as an illuminant for this special purpose. In ex- 
pressing this opinion I am giving expression to my own 
views only, and have no authority whatever to repre- 
sent the opinions of others. In dubbing me as a represen- 
tative of others Mr. Massey is acting entirely upon his 
own assumption. 

That passengers do take their seats in carriages before 
they are lighted, and, where trains are running out of time, 
that this exposes passengers to the inconvenience of per- 
forming a portion of the journey in semi-darkness, in no 
way assists the argument. The point is rather this : Would 
railway companies feel justified in subjecting their pas- 
sengers, or any portion of them, to darkness at any known 
point upon their system? That a lamp may go out; that 
a train may be late, and have to complete its journey in 
semi-darkness ; that'a train may enter a dense fog,'and sub- 
ject the passengers to alike result, are all casualties which 
cannot be foreseen, and which, for this reason, occupy a 
very different and distinct position from that which 
entails darkness at a given point fora given period. In 
like manner there is a great difference in such a case 
when they change the lamps. It is usual when a lamp 
burns dim, and requires changing, for the man who re- 
moves it to replace it by another at the same time. ; 

The public seek a light by which they can read. It is 
not that they have no light at all, but that they wish for 
a better light. The question is one of considerable mag- 
nitude, and in my humble opinion it is wrong to expect 
that railway companies will regard with favour any 
system which does not thoroughly provide for the exi- 
gencies of that company’s service. 

I am, Sir, your obedient servant, 

Derby, January 21, 1885. W. Lanecpon. 





THE BRUSH SECONDARY BATTERY. 
To THE EDITOR OF ENGINEERING. 

Srr,—In your issue of November 28th, your American 
correspondent, in speaking of the Brush secondary 
batteries at the Philadelphia Exhibition, gives the re- 
sistance of each cell as.06 ohms. This is the total in- 
ternal resistance of all the twenty-one cells in series, at 
the beginning of the discharge, as a little reflection upon 
the economic relations of the internal and external re- 
sistances would suggest. 

As supplementary to your description of an electrically 
lighted train on the London, Brighton, and South Coast 
Railway, I may mention that the Pennsylvania Railroad 
Company, after a series of successful experiments, has 
ordered two trains equipped with Brush secondary bat- 
teries and Swan lamps for service between New York 
and Washington. The necessities of train service here, 
however, preclude the use of solid trains, and the lightin 
of each car will be independent. The details have al 
been worked out in a simple manner and with the view 
of the probable adoption of the system on a large scale. 
The Pennsylvania Hailroad is one of the best equipped 
roads in this country, and at present the cars are lighted 
with gas, compressed and stored in tanks under the cars, 
The supply only furnishes light for about five hours. The 
batteries will, however, furnish a much superior light 
(about two to one in candle-power) for from twelve to 
fifteen hours, amply sufficient for a through run during 
the longest winter’s night on the longest division of the 
road—Pittsburgh to Jersey City. 

In the locomotive shops here a small Brush electric 
motor is used to give motion to the boring bar for re- 
boring cylinders in situ. 


Respectfully yours, 
Altoona, Pennsylvania, Dec. 21, 1884. A. 





‘*ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
Compitep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT SPECIFICATIONS PUBLISHED 
UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
in each case after the price; w none are mentioned, 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-Lane, E.C., either personally, or by letter, enclosing 
amount of priceand postage, addressed toH. READER Lack, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM BOILERS. 


2903. R. M. Marchant, London. Tubular Steam 
Boilers. [6d. 4 Figs.) February 7, 1884.—The water tubes 
of these boilers are constructed with internal flame tubes, the 
water tubes being connected at their ends to the inner plates of 
two boiler compartments situated at the ends of the tubes, and 
the flame tubes being connected at their ends to the outer plates 
of the boiler compartments so that the tubes act as stays to the 
inner and outer plates. A set of water tubes forming the bottom 
of the furnace and connected at their ends to the boiler compart- 
ments serve to support the firebars. Referring to the illustration, 


the two boiler compartments aa are stayed by means of water 
tubes } b and flame tubes cc, and by stays ee. A portion of the 
products of combustion enter the chamber /, and pass through 
the lower set of flame tubes to the smokebox g, and through the 
upper set of tubes to the flue k, and the other portion 
directly into the tube compartments and act externally on the 
water tubes, and join the first portion by means of a flue 
shown in dotted lines in the box g. The upper parts of a a form 
steam spaces; mm are horizontal compartments connecting the 
compartments a; n n are the water tubes supporting the firebars ; 
hh is a horizontal compartment immediately over the furnace. 
(Accepted December 2, 1884). 


14,380. S. Fox, Leeds. (6G. S. Strong, Philadelphia, U.S.A.) 
Steam Boilers. (6d. 6 Figs.) October 30, 1884.—The combustion 
chamber has a corrugated shell interposed between the firebox 
and the tubeplate and ted so as to avoid a multiplicity of 
stays and so as to effectually consume the gases. Air is mixed 
with the gases as they pass from the fireboxes. Referring to the 
illustration, the shell of jthe combustion chamber D is corrugated 
circumferentially and is connected at one end to the tubeplate, 
and at the other end to the two cylindrical fireboxes A. The 
adjacent ends of the fireboxes and combustion chamber are 
concavo-convex and the necks p from the fireboxes are inclined so 
that the products of combustion from one firebox as they enter the 
chamber D will cross the path of the products from the other fire- 





box and so promote the combustion, especially if judicious alter- 
nate firing is resorted to. The interior of the hollow cast-steel 
bridge K is in free communication at both ends with the water 
space between the firebox and the outer shell and with the tubular 
firebars, the air from the og 0 taking a course through the pas- 
sage v under and behind the bridge and mixing with the products 
of combustion in the necks p. An inclined perfora slab N 
placed across the passage v between the hollow bridge and the 
dished end of the firebox, divides the stream of air. The tubular 
firebars extend from the hollow bridge to the front water space 
below the usual feed opening, which is provided with a door, Two 
openings admit air to the ashpit and are provided with movable 
doors or valves. An opening is also provided to the combustion 
chamber. (Accepted December 2, 1884). 


2908. C. J. Aggeem , London. Boilers. [6d. 
February 7, 1884.—This relates more especially to the vertical type 
of boiler. At the opposite sides of the shell of the boiler are 
arranged two rectangularchambers level with the firebrick, Tubes 
passing horizontally through the boiler connect these two chambers 
together. One of these chambers is divided centrally, the lower 
part being connected to the furnace opposite the door and the 
other to the chimney. The heated gases pass first into the lower 
division of the divided chamber, and by the tubes opening into 
that chamber to the other chamber, whence they return by the 
remaining tubes to the upper division and to the chimney. The 
gases may if desired be made to travel backwards and forwards 
across the boiler several times by means of suitable diaphragms 


1 Fig.) 





in the compartments. One tubeplate may be made larger than 
the other, so that the entire set of tubes and tubeplates can be 
removed, the smaller plate being bolted to the inner side of an 
internal flange on the boiler. curved plate having its centre 
cut away prevents water rising up the sides of the boiler. (Ac- 
cepted December 19, 1884). 


8891. J.C. Jopling, Sunderland. Vertical Steam 
Boilers. {6d. 5 Figs.) June 12, 1884.—The outer shell, both 
sides of the flue, and the combustion chamber are of circular form 
and form concentric circles. The fire is inclosed in a combustion 

hamber, the firehole situated just above the firebars and near 
the bottom of the boiler being rivetted in the usual manner. The 
heated gases from the combustion chamber through a suitable 
connecting piece intoan annular flue surrounding the combustion 
chamber from which it is separated by a water space. The 
heated gases thence pass in either direction to the opposite side of 
the furnace and by a suitable connection tothe chimney. Vertical 
water tubes may be placed in the annular flue. Asmall air tube 
conducts air to the annular flue just opposite to the inlet of the 
heated gases. (Accepted November 18, 1884). 


1052. W. Collins, Halifax. Apparatus for Utilis- 
ing all Waste Steam, Condensing it and Super- 
heating Water for Boilers and other Purposes. (47. 
2 Figs.) January 9, 1884.—A vertical cylinder having at each 
end a cap is fitted with two rings of vertical tubes ing from and 
secured to top and bottom plates, a space being left in the centre 
of the vertical tubes for ee purposes. Waterin the form 
of spray is discharged into the cylinder by means of a perforated 
pipe running round the vertical tubes or by a nozzle fixed in the 
centre of the tubes. The exhaust steam rushes in from the 
bottom, and meeting the spray, is condensed, and passes into a 
well from which it is forced by means ofa pump through the pipes 
and into the boilers. (Accepted November 21, 1884). 


STEAM BOILER FURNACES. 


2633. J. Tate, sepupert, Cumb. Heating and 
Applying the Heat of generative Stovesto Steam 
Boilers. (6d. 9 Figs.) February 2, 1884.—The steam boiler is 
connected to two or more of the stoves commonly used in iron 
works for heating the blast, and the stoves are fired alternately 
with solid liquid or gaseous fuel. After having fired until the 
stove is hot, it is cut off from direct communication with the 
chimney and placed in communication with the boiler flues. The 
chimney to which the boiler is connected creates a draught, and 
the air passing through the brickwork is heated to about 1800 deg. 
Fahr., and imparts its heat to the water of the boiler. Whilst one 
stove is parting with its heat another stove is being heated. (Ac- 
cepted November 21, 1834). 


. G. Fenwick, Gateshead. Steam Boilers. 
(6d. 2 Figs.) February 8, 1884.—As applied to a return tube 
boiler, an annular chamber, open at the top, is arranged around 
the lower portion of the chimney. Theexternal air is admitted at 
the top, and the bottom is in communication with the ashpits of 
the furnaces, which are entirely closed in excepting gratings fitted 
with slides, The) bars are hollow, and the dead plate has pas- 
sages leading to the passages in bars which convey air to the 
hollow bridge. The air is drawn through the annular chamber 
by induction from the furnace itself. (Accepted December 5, 1884). 


5033. W. P. Thompson, Liverpool. (C. McMillan, 
Chicago, U.S.A.) Furnaces. [6d. 7 Figs.) March 18, 1884. — 
The boiler is suspended by means of angle-irons from horizontal 
extensions a b of the rear end wall and side walls. The ashpit 
F has its sides protected by removable linings extending above the 
grate bars and convexed at its upper edges. The bottom of the 
ashpit is also removable and is inclined from the front towards 
the rear of the furnace and is concaved with the bridge wall, so 
that any ashes may be effectually and cleanly removed. The 
bottom may be Sconvexed as well as inclined. The bridge wall 
is protected by a supplementary bridge wall H which can be 

















removed] when burnt out and is curved as clearly shown, and is 
also concaved where it joins the side walls of the furnace. The 
walls of the combustion chamber I below the plane of the crown 
sheets of the boiler are concaved, the bottom being grooved to 
receive a trough and screw’conveyor K serving to draw out any ashes 
and fine particles of coal. Just above the conveyor are a series 
of transverse bars M pivotted at their lower edges to the trough 
and at their upper edges to a rod by means of which they can 

operated somewhat similarly to a venetian blind, to cut off or 
open communication with the conveyor. The bars are hollow 
and have openings on their rear sides, the air entering by the side 
walls passing byan air chamber surrounding the trough into the 
hollow bars. (Accepted November 21, 1884). 


7050. E. Honeychurch, Rotherhithe, Guerey. Steam 
Boiler Furnaces. [6d. 6 Figs.) April 30, 1884.—Beyond the 
ordinary bridge of the furnace is_a second tubular hanging bridge, 
the products of combustion passing partly down and beneath such 
bridge and partly through the bridge at the back of which they 
meet, The first bridge may also be tubular and serve to convey 
air from below the firebars to the top of the bridge. (Accepted 
December 16, 1884). 


3458. T. Henderson, Live: 1, Supplying Fuel 
(6d. 4 Figs.) February 18, 1884.—The coal is 
delivered by an archimedean screw into a casing from which it is 
thrown on 'to the fire by a vertically revolving shovel or beater. 
The screw has a hollow shaft and revolves at a slow speed, The 
shaft on which the beaters are mounted revolves at a high speed 
within the hollow screw shaft, and the arms supporting the 
beaters are cut away for half of the width of the beater so as to 
allow the screw to deliver its coal into the casing in front of 
the revolving beaters. The beater shaft is driven by means 
of a fast and loose pulley and belt in the ordinary manner, and by 
worm gearing drives a vertical shaft on which is mounted an 
eccentric operating by means of a link and arm a countershaft 
operating a ratchet movement driving the screw. (Accepted De- 
cember 16, 1884). 


3499. C.C. S. Knap, London. Mechanical Stokers 
for Steam Boilers and other Furnaces. (6d. 3 Figs.) 
February 18, 1884.—The firegrate is divided into two parts, 
the front part having movable with alternately fixed bars and the 
back having stationary bars only. The fuel delivered on the front 
grate is made to travel towards the back by the combined a 
cating and slight rising movement of the movable bars and by 
pushers working underneath the dead plate. The pushers rest 
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on the fixed bars and are attached to and slide with the movable | and has packing rings at its outer end or 8s through a stuffing- ROTARY ENGINES. 
bars ; they are attached by snugs cast on the bars, between which | box. The steam is first used at the back or annular side of the 1 D. Gallaf 
trunnions cast on the pushers drop, ‘The back ends of the | piston and is then to the front end, where its acts expan- als Fige] ent, Woolwich, Rotary Engines. 


movable firebars are mounted on rocking bearings and their front 
ends rest ona shaft having eccentric journals and operated by a 
lever. (Accepted December 9, 1884). 


STEAM BOILER FITTINGS. 


1938. T. Morris, Bloxwich, Staff. Protecting Fer- 
rule for Boiler Tubes. [6d. 7 Figs.) January 23, 1884.— 
The ferrule consists of a short length of pipe or tube cast with a 
flange at one end. The pipe or tube is driven inside the ordinary 
ferrule until the flange is in contact with the tubeplate or tube 
end, the inside of the flange next the tubeplate being hollowed 
out so as to contain so much of the tube end as is usually extended 
outside the — The end of the tube may into a 
split ring tapered inside so as to form a wedge for securing the 
ferrule in place. (Accepted December 9, 1884). 


2930. J. W. Kenyon, Manchester. Low-Water 
Alarm Apparatus for Steam Generators. (6d. 1 Fig.) 
February 8, 1884.—A pipe is connected with the interior of the 
boiler so that it shall remain filled with water during the proper 
working of the boiler, but shall become empty on the water falling 
to a dangerous level in the ordinary way. The upper end of this 
»ipe is closed by a disc of an alloy which will melt when acted on 
y the steam. This valve piece is screwed down firmly by a 
screw spindle having its back formed to press into a second valve 
seat when screwed in the opposite direction. When the alloy 
melts steam is admitted to a whistle, the steam being shut off by 
screwing the spindle backwards. (Accepted December 2, 1884). 


3853. J. Dewrance, London. Fusible Plugs for 
Steam Boilers. (6d. 5 Figs.) February 25, 1884.—A metal 
bush is screwed into part of the plate exposed to the fire, and on 
it is placedja brass ring having a conical hole through it, into 
wae metal plug is fitted and held in by tinning both the inside 
surface of the ring and the outer surface of the plug, and placing 
the plug in place, whilst both are immersed in molten tin. 
The lower end of the plug is pointed to guide it into the hole in 
the bush. When the fire melts the fusible metal no leakage takes 
place until the plug is blown right out. The ring has two ears 
cast upon it, which are bent over corresponding projections 
formed at the end ofa rod pas out at the opposite side of the 
boiler, the projecting end being covered by a bonnet closing the 
holearound the rod. Aspring in the bonnet acting on the end 
of the rod presses the brass ring tight against the bush, the joint 
being made tight by an asbestos washer. (Accepted December 19, 


1884). 
13,584. H. H. Lake, London. (F. H. Hills, Newton, 
Mass., U.S.A.) Safety Valves. (4d. 5 Figs.) October 14, 


1884.—The valve shell is adapted to be screwed into the boiler 
shell, and has a seat fora valve provided with a stem and forced 
by a direct-acting spring on to its seat, the spring being 
confined between a collar on the stem and a collar on atubular 
adjusting screw surrounding the stem and screwed into the 
upper portion of the shell. The valve has a series of orifices ex- 
tending vertically, and has upon its upper surface a perforated 
plate or register adapted to rotate to a limited extent on the sur- 
face. Diagonal orifices on the register are adapted to coincide 
with the orifices in the valves. Normally a spring secured at one 
end to the register, and at the other end to a collar on the valve 
stem, holds the register so that it almost closes the orifices in 
the valve. When the valveis upon its seat steam cannot enter 
the orifices in the valve, as the holes are without the inner cir- 
cumference of the seat, but when the valve is raised the steam 
passes through these orifices, and impinging on the inclined walls 
of the orifices in the register, rotates the register, andso enlarges 
the passages for the escape of steam. (Accepted November 14, 
1884). 


2318. J. Auld,Glasgow. Steam Traps. [6d. 5 Figs.) 
January 29, 1884.—The steam trap comprises a closed vessel 
to which the steam pipe is connected and which is fitted 
with a double-beat or other balanced valve operated by an open 
vessel or float either directly or through the intervention of a 
lever. Referring to the illustration, within the closed vessel A is 
fitted an open vessel or float Einto which the water of condensa- 


sively. The back end of the cylinder is never open to the exhaust, 
(Accepted December 19, 1884). 

13,420. W. B , London. Compound Steam En- 
gines, [4d. 1 Fig) October 10, 1884.—Two cylinders take 
steam direct from the boiler and exhaust into a third cylinder in 
axial line with one of the two cylinders and itself exhausting into 
a fourth cylinder in axial line with the other of the two cylinders. 
The pistons of the cylinders in the same axial line are connected 
toone rod. (Accepted November 21, 1884). 


14,381, 8S. Fox, Leeds, (G. S. Strong, Philadelphia, 
U.S.A.) Cytinders, Valves, and Ports, &c., of Steam 
Engines. [6d. 4 Figs.) October 30, 1884.—The cylinder is 
provided on one side with two steam valves one at either end of 
the cylinder. A jacket surrounding the central portion of the 
cylinder communicates with the valve chests. Two exhaust 
valves are provided on the opposite side of the cylinder, this 
side being provided with an extension containing a steam pas- 
sage communicating with the jacket, and thus with the steam 
valves and two passages leading to the chambers inclosing the 
exhaust valves, and to a common exhaust outlet. (Accepted De- 
cember 2, 1884). 


1177. R. Welford, Sunderland. fines Worked 
by Steam or other Motive Fluid. (6d. 6 Figs.) January 10, 
1884.—The distributing valve is arranged on the end or cover of 
the cylinder, and is reciprocated in a direction at right angles to 
the plane of vibration of the connecting rod. A shaft operated by 
bevel gearing from the crankshaft actuates the distributing valve 
by means of an‘ eccentric working in an eccentric block on the 
valve. In an engine having two single-acting cylinders, a single 
valve works on the ends of the two cylinders, and in a four-cy- 
linder engine one valve distributes the fluid to the high-pressure 
cylindersand the other to the low-pressureJcylinders. (Accepted 
December 9, 1884). 

2016. C. Bedford, Birstall, Yorks. “Cut-off” 
Mechanism of Steam Engines. (6d. 3 Figs.) January 24, 
1884.—A lever is provided with two clutch forks; one, at the end, 
being connected to a boss carrying two cams, and sliding on a 
rotary shaft, and the other, at or near the centre, engaging with 
the sliding sleeve of the governor. Beyond the two clutches the 
lever is fulcrumed and is counterweighted, sothatthe whole weight 
shall be borne by the governor sleeve. The slide valve rod has a 
yoke at one end which surrounds the cams, two friction rollers 
bearing upon the surfaces of the cams, one of which is employed 
for admitting steam, and the other for cutting off. The double 
cam is similar to the arrangement described in Specification 3878 
of 1881. (Accepted December 12, 1884). 


13,347. A. Hill, Marlborough, Wilts. Valve Gear 
for Steam Engines. (6d. 3 Figs.) October 8,1884.—A gear 
whereby the yalves are caused to open and shut quickly is sub- 
stituted for the eccentrics in double cylinder engines, the gear of 
one valve being operated from the crosshead of the piston of the 
other cylinder. Referring to the illustration, which shows the 
gear applied to a locomotive, a T-shaped slide pivotted at a 


























point opposite the middle of the crosshead stroke has ‘its head c 
slotted and curved to suit the direction and extent of travel of the 
valve. A slide block pivotted on the crosshead pin works in the 
slot c. The links are connected by rods e to levers f, fixed re- 
spectively on solid and tubular concentric rocking shafts g, each 





tion is disc — from the pipe B, and which is pended from 
a counterweighted lever G connected by alink to a double-beat 
valve fitted in the outlet C. The lever and valve may be fitted 
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either within, or as shown outside the vessel A. A tube H extend- 
ing from the top of the vessel A surrounds the link connecting the 
float to the lever G, and extends down into the water in A. A 
washer and weight are fitted at the point where the link enters 
the casing, any leakage being carried off by the pipe M. When 
the water of condensation overflows the vessels E, it rises in the 
vessel A and buoys up the float E, tilting the lever, opening the 
valve, and allowing a rtion of the water to escape, when 
the float again falls and closesthe valve. The float may be hollow 
and fitted with a flexible pipe leading to the atmosphere. (Ac- 
cepted November 14, 1884). 


3325. D. Halpin, London, and J. Gresham, Salford. 
Removing the ater of Condensed Steam. [6d. 
3 Figs.) February 15, 1884.—The water of the condensed steam 
flows to the lowest part of the chamber, and may be conveyed into 
achamber having a gauge glass from which it is taken to the 
overflow orifice of an injector which may supply the feed water to 
the boiler. A cock or self-acting valve may be arranged on the 

assage leading to the overflow orifice of the injector, and the 
outlet from the injector may also be provided with a self-acting 
valve. Ifan injector cannot be conveniently employed in con- 
nection with the boiler, the water from the pump or from an 
injector is caused to pass at the required velocity through a 
nozzle having an opening corresponding to the water supply of an 
injector round which a cavity is formed into which the water 
from the condensed steam is brought and forced into the boiler. 
(Accepted December 2, 1884). 


STEAM ENGINES. 


1082. J. P. Lea, Handsworth, Staff. Double-Acting 
Steam Engines. (6d. 7 Figs.) January 9, 1884.—The piston 


is connected to the crankshaft by a trunk piston rod and con- 


necting rod, Thi: trunk rod slides in an extension of the cylinder 








d by a two-armed lever A, and two rods 7 and j to the re- 
versing link k which is placed with its concavity towards the 
valve. The link k& is operated in the usual manner. (Accepted 
November 14, 1884). 


14,382. S. Fox, Leeds. (G. S. Strong, Philadelphia, 
U.S.A.) Valve Gear for Steam Engines. [6d. 4 sigs.) 
October 30, 1884.—This relates to mechanism for operating the 
valves of that class of steam engines in which the steam valves 
are separated from the exhaust valves, the main object being to 
cause a quick opening and closing of the steam valves. Referring 
to the illustrations, the valve spindle, B passes through a stuffing 
box in a chest bolted to the main valve chest, and is adjustably 
secured tothe lower end of a slotted rod D terminating at its 
upper end in a piston working in a cylinder E, into which steam 
or air under pressure may be introduced. A cam H mounted on 
a rock shaft G projects into the slot of the rod D. A tappet lever 








K, also mounted on a small shaft, is connected by a link to the rod 
D, and is contained mainly in theslot. A forked arm N operated 
from the eccentric is adjustably secured to the shaft G by means 
of a split hub and a screw, so that it may be moved circumferen- 
tially, the shaft having grooves fitting the threads of the bolt, so 
that by rotating the bolt the arm is adjusted, and is afterwards 
secured by tightening up the nut on the bolt. . The valve is raised 
by means of the cam H and tappet lever K from the rock shaft G. 
The edge of the lever K has a portion adapted to a portion of the 
cam, which is concentric with the shaft, the remaining portion 
being rounded. The cam acts on the pivot lever at a point near 
the pivot. The valve is lowered by the constant pressure on the 
upper side of the piston in the cylinder E, (Accepted December 2, 
1884). 





January 16, 1884.—The engine is constructed 
with three or more mental pistons secured to corr ndin; 
shafts passing through the centre of the working cylinder, an 
connected, by means of arms or cranks and pins, with radial slots 
or grooves in a disc revolving with its shaft externally to and 
eccentrically with the centre or axis of the working cylinder, 
Four segmental pistons may be connected together two and two. 
(Accepted December 2, 1884). 


1694. O. T. Colebrook, London. Rotary Engines, 
Pumps, Exhausters, &c, (6d. 2 Figs.) January 18, 1884.— 
A cylinder or casing provided with suitable inlets and outlets is 
formed with a segment common to an inner rotating drum and 
with the remaining portion eccentric thereto. The inner drum 
rotates in contact with the common segment and is formed with 
one or more grcoves or recesses in its periphery parallel with the 
axis. Rollers fit loosely in these grooves and act as pistons, being 
forced into contact with the casing partly by gravity and partly by 
centrifugal force and partly by the pressure of the motive fluid 
behind. (Accepted December 5, 1884). 


2736. J. Hamilton, Succoth, Argyle. Rotary Motive 
Power Engines. (id. 2 Figs.) February 5, 1884.—A disc 
having a groove in its periphery is arranged to rotate within a 
concentric casing. Two or more pistons are so pivotted in the 
— that when acted on by the steam they entirely fill the 

readth of the space between the bottom of the groove and the 
interior of the cylinder, but when they come in contact with an 
abutment they fold down in the groove until it is passed. The 
engine may work expansively, and may be made reversing. 
(Accepted December 5, 1884). 


6735. C. A, Parsons, Gateshead, Rotary Motors 
Actuated by Elastic Fluid Pressure and Applicable 
also as vumpe. (10d. 8 Figs.) April 23, 1884.—This relates 
to motors of the type in which the actuating fluid operates 
between fixed and moving vanes. The same actuating fluid 
is caused to operate successively in each of a series of motors 
undergoinz expansion in each until it leaves the last at a velocity 
not greatly above that of the motor itself. Referring to the 
illustration, which shows one-half of the motor, the other half 
being exactly similar, the compound or built-up cylinder carrying 
the blades b is mounted on the cylindrical enlargement a of the 
shaft s, and is surrounded by a casing ¢ having fixed blades /f 
within it and inclined in the opposite direction to the blades b. 
The moving blades are shown as formed in the circumferences 
of anumber of discs or rings threaded on the parts of the shaft. 
These rings are held in place by means of a nut and a ring fitting 
asmaller portion of the shaft at each end. The fixed blades are 
formed in a similarmanner, being cut internally on a ring cut dia- 
metrically into two parts, one joined to the top and the other to 
the bottom half ofthe casing. The rings are prevented from turn- 
ing by keys. The steam enters the motor at g and travels towards 
each end of the metor between the moving cylinders and fixed casing, 
until it reaches the exhaust passagesh which are carried under- 
neath the motor to an exhaust outlet opposite the supply g. The 
blades gradually increase in size towards the endsof the motor, 
the angle of the blades being decreased. The shaft ¢ is mounted 
in elastic bearings. The light bush in which the shaft revolves 











is surrounded by washers, the alternate washers fit the bush, but 
are slightly smaller than the casing, and the remaining washers 
fit the casing, but are bored out slightly larger than the bush. 
The washers are pressed together by means of a nut and spiral 
spring. The bush is thus capable of a slight lateral movement 
which is resisted by the friction of the washers. The bushor the 
washers may be surrounded by a steel cage formed with longitu- 
dinal slots extending to near its ends, the centre part of the cage 
pressing against the central projecting part of the bush. Metal 
washers fitting easily on the shaft prevent leakage past the bushes. 
Drain passages 0 leading from each end of the hollow cylinder pass 
over the top of the motorand meet at its centre, any steam or water 
escaping being drawn by means of an ejector, and discharged into 
the exhaust. The bearings of the motor are lubricated by means 
of a chamber containing the lubricant, and provided with a stand- 
pipe, a small screw pump fixed on the motor shaft, and an arrange- 
ment of oil pipes leading to the bearings and return pipes leading 
from the bearings to the chamber containing the lubricant. A fan 
exhausts air from the standpipe, and so causes the necessary 
suction to raise the lubricant to the screw pump. The fan is 
formed asa solid body with a number of radial holes connected by 
transverse holes to acavity in direct communication with the top 
of the stand pipe. The fan is also in direct communication 
with a diapraghm connected to the spindle of the throttle valve. 
The fan by its rotation creates a partial vacuum on one side of the 
diaphragm which is counteracted by a spiral spring. (Accepted 
December 9, 1834). 


BARRING ENGINES. 


. W. Hargrea’ da W. lis, Bolton. " 
wot Engines on Engines for Bb Bg 















(6d. 2 Figs.) February 8, 1§84.—A worm acting on a wheel of 
the large engine is arranged to slide along its shaft out of gear 
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when the large engine gets into motion. Referring to the illustra- 
tion, the crankshaft 7 is driven by means of a steam cylinder 8 and 
has mounted on it a worm 9 fitted to slide on the shaft. When in 
action the worm 9 bears against the collar 11 and revolves the 
wormwhee! 10 in the direction of the arrow, but when the worm- 
wheel becomes the driver the worm moves along the shaft to the 
right and out of gear. The worm is pushed back against the 
coliar 11 when again required to start the engine. If it is 
required to start the engine in the opposite direction, the collar 
11 is fixed on the opposite side. A distance block may be inserted 
on either side of the wheel 10 and bear against a fixed collar 
according to the direction in which it is required to start the 
engine. (Accepted November 28, 1884). 


6702. (6d. 3 Figs.) April 23, 1884.—A worm driven by a 
small engine drives a wormwheel pinion having its shaft mounted 
in bearings capable of sliding parallel to the axis of the worm. 
Supposing the wormwheel pinion to be driven by the worm anda 
brake to be applied to its side diametrically opposite to the worm, 
the wormwheel slides into gear with the toothed wheel of the 
large engine, but as soon as the large engine becomes the driver, it 
slides in the opposite direction and out of gear. Springs applied 
to the shaft insure the complete disengagement. This engine was 
fully described and illustrated in our issue of August 22, 1884. 
(Accepted November 18, 1884). 


GAS ENGINES. 


2715._J.R. Woodhead, Leeds. Gas Motor Engines. 
{éd. 6 Figs.) February 5, 1884.—In order to provide for start- 
ing the engine, a smali hand-pump compresses an explosive 
charge into a vessel near the end of the cylinder, and the engine 
being on its dead centre, the charge is admitted to the explosion 
chamber of the cylinder. On now moving the flywheel for- 
ward, the slide uncovers a small port and explodes the gases, 
— the piston to be forced forwards. Pure air may be com- 
pressed and admitted so as to act on the piston during its out- 
stroke. When the piston has travelled two-thirds of its stroke, a 
port is uncovered and the cylinder exhausts into a vessel fitted 
with a relief valve. The condensation in this vessel, due to the 
cooling and the continued forward movement of the piston, cause 
& vacuum which draws into the space at the end of the cylinder a 
new charge. In an engine exploding every other revolution, the 
vacuum may be utilised during the first part of the return stroke, 
after which the ordinary exhaust valve is opened. (Accepted De- 
cember 2, 1884). 


S. Clayton, Bradford. Gas Motor Engines. 
[6@. 7 Figs.) February 6, 1884.—The piston when near the 
end of its stroke opens an exhaust port. The crank working the 
pump is set one-fourth of a revolution in advance of the work- 
ing crank, the pump draws in a charge at the same time that 
the working piston compresses the —— in the cylinder. To 
insure the proper mixture of gas and air, a bell-crank lever, pivotted 
at the elbow, is operated by a.cam and its two ends operate the 
air and gas valves. A slight rod connecting to the governor sleeve 
passes dewn parallel to the arm actuating the gas valve, and has 
projecting from it a knife edge taking into a groove in a plate 
at right angles to the arm. When the cam lifts the horizontal 
arm of the lever, the air valve is raised and the grooved plate 
on the other arm is brought against the knife edge and forces 
it and the rod sideways, and thus opens the gas valve. Should 
the speed increase, the knife edge is raised out of the groove and 
a catch on the governor rod holds the grooved plate whereby the 
gas valve is allowed to remain closed and the air valve is raised 
until the engine has again attained its normal speed. (Accepted 
November 25, 1884). 


2933. J. Fielding, Gloucester. Gas Motor Engines. 
{6d. 4 Figs.) February 8, 1884.—This refers to Specifications 
532 of 1881, and 994 of 1882, and 3070 of 1883.—The illustrations 
clearly show the construction of the gas engine. The action is as 
follows: During the greater part of the forward stroke of the 
pistons B and D, air enters through the port N, slide valve M, and 
meets with the gas entering through the passage V, valve Q, and 
small ports m, the mixture passing by the port O and pipe K to 
the annular port J and pump C. Just before tha piston B 
covers the ports J the gas is cut off, air only being admitted so 
as to clear the ports from combustible mixture. As soon as the 











annular port is covered by the piston, the port N is closed and the 
port O is put byl the valve M in communication with the port P and 
the piston B ; uncovering the port on the other side, the working 
cyinder is put in communication with the reservoir I through the 
pipe K, port O, valve, and port P, the products of ex stion being 
expelled by the charge entering from the ~eservoir through the ex- 
haust el. On the piston passing the ports J on its return stroke, 
the combustible mixture in the pump D is forced by the ports J, 
pipe K, port O, valve M, and port P into the reservoir. As soon 
as the piston reaches the end of its return or compressing 
stroke, the valve closes the port P and opens the port N. The 
governor is arranged to cut off the supply of gas entirely. (Ac- 
cepted December 5, 1884) 


3039, J. Atkinson, London. Gas Engines. [8d. 
13 Figs.) February 9, 1884.—This relates to gas engines con- 
structed similarly to the engine described in Specification 4086 of 
1581, and 4375 of 1482. The engine is compound, the front end of 
the high-pressure cylinder being used as a compressing pump for 
compressing the explosive mixture into a receiver (shown at the 





top of the cylinder 1) provided with loose free floating piston | 


described in the latter specification. The explosive mixture 
is admitted for a short portion of the outer stroke, when it is 
cut off and ignited, causing a working pressure during the re- 
mainder of the outward stroke, at the termination of which a 
valve 5 admits it through a suitable pipe 6 to the low-pressure 
cylinder 7, in which a working pressure is obtained during the 
return stroke, at the termination of which it is allowed to pass 
through the exhaust valve 8 to the air. The piston of the 
cylinder 7 is fitted outward with a long light trunk piston 





connected by two side rods with the main crosshead. A 
self-acting valve 9 opening inwards placed upon the low-pres- 
sure cylinder admits air thereto, when the pressure falls below 
that of the atmosphere. If desired this valve may be placed 
on the cylinder 1. In the p ge 6 is a receptacle for water, 
which is converted into steam by the products of combustion, and 
serves to utilise some of the heat in forming steam which passes 
into the cylinder 7. The receiver instead of having a free floating 
piston may be constructed of one main tube from which branch a 
series of closed smaller tubes, the arrangement being such that as 
far as possible the last compressed charge supplies the cylinder 
with the mixture for the next working stroke. The compressed 
charge is admitted and ignited by means of a circular revolving 
slide geared to revolve at, say, one-fourth the ») of the crank- 
shaft. This valve, by means of four ports 14, admits the compressed 
charge from the port 15 in the outer slide cover 16, tothe port 17 
in the inner slide cover or false face 18. Immediately after one 
of that ports 14 cuts off the entering charge by passing the port 15, 
the port 14 opens into a port 19 leading to a small porcelain or 
other tube kept red hot close up to the outer slide cover by means 
of an atmospheric burner 21, the hot portion of the tube being in- 
closed ix a chi y. Th tents of a tube 19 after an ignition 
escape into the atmosphere through grooves ‘in the face of the 
slide. The pressure is put on the outer cover 16 by means of 
a bearer bar (Fig. 1) resting at one end, through one or more 
adjustable points on the outer cover 16 and having a pin 
passing through it which may be a continuation of the pin 
on which the slide 13 revolves. The position of the bar upon 
the pin is adjusted by means of the nut 26. The other end of 
the bar rests against a spring 27 which is permanently adjusted 
so as to put the necessary pressure on the slide. Screws 
28 passing through the outer cover 16 are provided with adjust- 
able springs or weights which tend to screw them in so as to bear 
against the cover 18, and so relieve the slide from excessive pres- 
sure, but not powerful enough to force the cover 16 away from 
the valve. Small weights by means of a ratchet wheel on the 
head of the bolt may be adjusted to give the desired tendency. 
The governor described in Specification 4378 of 1882 is modifled ; 
the notched cam is replaced by an eccentric fitted with an eccentric 


Fig.1 








strap having notches cut in it and prevented from revolving by 
a pin connected toa vibrating lever, and being asclose as possible 
to the notches which have consequently very little sliding motion 
as regards the notches on the spindle of the governor slide. All 
the notches are in contact when the governor is in position to 
admit the maximum amount of gas, the eccentric strap being 
moved sideways as the speed increases to reduce the number of 
notches in contact. Another governor is shown in Fig. 3. 
The explosive mixture is admitted to the pumping or fore 
end of the cylinder 1 through the suction valve 35 and _pas- 
sage 36, and is forced through the valve 84 and pipe 33 to 
the receiver. The delivery valve is formed with a piston 54 
on its upper end working in a short cylinder, and forcing, when 
the valve 34 is lifted, the contents of the short cylinder through 
the passages 32 and 40 (shown in dotted lines behind the valve) 
into the pipe 33. The governor, preferably of the small high-speed 
type, operates so as to close, more or less, as the speed increases, 
the passage 32 by means of the valve 37. When the valve is closed 
or partially closed itprevents the piston 54, and consequently the 
valve 34, from descending in the corresponding degree, and so 
permits the charge from under the piston in the receiver to be 
again entirely or partly drawn into thefront end of the cylinder, 
fresh gas and air | aoe drawn in to make upany deficiency. The 
governor may regulate the suction valve instead of the delivery 
valve. Theself-starting arrangements described in Specification 
4378 and 4381 of 1882 are modified to operate as follows: A cam 
or eccentric on the main shaft when desired opens a small valve 
communicating from the working end of the cylinder to a pressure 
reservoir as soon as the engine slide in revolving cuts off the ad- 
mission from the receiver, and keeps it open during the remainder 
of the stroke, thus starting the engine. When the engiie is run- 
ning this valve is operated in connection with a non-return valve 
so as to charge the pressure reservoir from the ignitic. in the cy- 
linders. (Accepted November 28, 1884 


3893.2H. P. Holt, Manchester. Compressing Pumps 
for Gas Motor Engines, [6d. 4 Figs.) February 25, 1884. 
—In a space or passage in communication with the air pump is 
placed a collapsible vessel or a cylinder fitted with a pistou or 
flexible diaphragm, constituting the gas pump, which is provided 
with suitable suction and discharge valves. When the air pump 
draws inair this vessel dilates, drawing into itself a charge of gas, 
and when the pump compresses the air for discharging, the pres- 
sure acting on this vessel causes it to collapse, discharging the 
gas, which is thus kept separate from the air until they mix in the 
working cylinder. By throttling the air discharge, the full delivery 
of gas from the vessel may be insured. The quantity of gas 
is controlled by a governor acting on the valve of the vessel, the 
action being so timed that air is first discharged, and finally air and 
gas in suitable proportions for combustion. When the gas pump 
consists of a cylinder with a floating piston, air springs or cushions 
may be employed to prevent the piston striking the ends, and the 
area exposed to the air pressure may be greater than that ex- 
posed to the gas. (Accepted December 12, 1884). 


ENGINE FITTINGS. 


3758. 8. Griffin, Bath. Piston Rod Stuffing-Boxes 
for Gas Motor Engines. [6d. 2 Figs.) February 22, 1884. 
—The piston rod passes through a ya a maga sleeve in con- 
nection with the water jacket of the cylinder. Thissleeve may be 





extended into the compression space of the cylinder and may be 
of such length as to prevent any part of the rod which comes in 
contact with the flame from coming in contact with the packing. 
In engines having no compression space the sleeve is extended 
outwards. (Accepted December 19, 1884), 


11,922, H. Linney and T. W. Lawson, Manchester, 
es for ines, (6d. 5 Figs.) September 3, 
1884.—The crank axle is forged in several portions, by which 
means it is possible to have the grain or fibre of the iron running 
in the different directions as best suited to bear the different 
strains when in motion. The twisting of the iron in order to 
obtain the right angles is also dispensed with. (Accepted Decem- 
ber 9, 1884). 


Pn gg ng gy gr 
ona, e on 0 e 
Governor on the e@ or other Regulatin 

Valve of Engines. (id. 2 Figs.) October 22, 1884.—A lever 
receiving the movements of the governor sleeve transmits them 
by means of two pawls to a wheel whose circumference is indented 
in an inverse way, beginning from the point which corresponds to 
the normal position of the lever. The valve is formed on the axle 
of the wheel. On the movement of the lever, the pawl on one side 
moves the wheel, the pawl on the other side rising and sliding 
over the teeth until the lever returns to its normal tion or is 
inclined in the opposite direction. (Accepted December 16, 1884), 


7592. H. Lindley, Salford. Governors for Steam 
(6d. 2 Figs.) May 12, 1884 —The governor weights 

are of hemispheroidal form hinged at their lower ends to a cross- 
head or joint rotated by bevel gearing, and attached by means of 
links at their upper ends to a crosshead containing the swivel or 
running joint whereby the regulating valve is operated. Springs 
lying in recesses in the sides of weights resist the tendency of 
the weights to fly open. Referring to the illustration, the weights 
1 are hinged at their lower ends to the pins 2 passing through the 
crossh 8 driven by the bevel gearing. Springs 3 lie in recesses 
in the sides of the weights, and are attached to pins 4 serving also 
for the attachment of the lower ends of links lying in recesses in 
the weights, and connected at their upper ends to the crosshead 6 
rotating on a tube 10 on which it is free to slide, and thus operate 
through a swivel joint the valve spindle 15, In order to regulate 
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the action of the governor, a collar piece 16 is attached to the 
spindle 15, and has two collars between which are the rounded 
ends of a forked lever 17 secured by a boss to a short shaft secured 
to across frame 19, containing a screw which can be turned in 
either direction by means of a milled head. A nut on the screw 
sliding in the frame has a stud to which is attached one end of a 
spring whose other end is fixed to the framing of the governor. 
hen the nut is in the middle of the frame the spring simply 
exerts a pressure on the bearings of the short shaft, but when 
moved to either side of the centre, the spring acts through a 
lever of variable length, so as to put an upward or downward 
pressure on the collar and — and thus increasing or dimi- 
nishing the effect of the weights. (Accepted December 9, 1884). 


3331. D. Taylor, Liverpool, Packing for Glands 
and Joints. [6d. 10 Figs.) February 15, 1884.—This con- 
sists essentially in employing as the base for the manufacture of 

king a compound thread or threads of wire and fibrous material. 

e thread is spun in the usual way. The threads of wire and 
fibrous materia] may be plaited, braided, or coiled round a fibrous 
or other suitable core. The king may be combined with an 
elastic backing. The threads may be woveninto a cloth, (Accepted 
December 5, 1884), 


STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








ARTESIAN Borinc aT VaANnckE, Essex.—It_ will be 
remembered that early last November Messrs. Le Grand 
and Sutcliff, of London, struck chalk in this boring, at 
the depth of 524 ft., after passing through 395 ft. of London 
clay and 129ft. of the lower tertiary beds. A further 
201 ft. has now been penetrated into the chalk, making 
the total depth reached 725 ft., and a sufficient supply of 
water has been obtained for the purpose of large local 
brick works. A feature of interest is the peculiar nature 
of the chalk met with. As a rulein the London basin, 
it is generally considered that unless water be found in 
the first 150 ft. of chalk, with the usual layers of flints, it 
is but little use boring deeper in search of a ~— from 
the lower chalk. In this instance the first 150ft. was 
practically waterless, the character of the chalk partaking 
more of the nature of a stiff marl of a dark mottled colour, 
with scarcely any flints in it, and it was not until this bed 
had been passed through that regularly stratified layers of 
white chalk and flints appeared, and from which a supply 
of water was gradually developed in the last 50 ft. bored. 
The actual time ocenpied in boring the last 200 ft. was 
only seven weeks, 
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DOUBLE RAM PUMP. 
CONSTRUCTED BY MESSRS. JOSEPH EVANS AND SONS, ENGINEERS, WOLVERHAMPTON. 
(For Description, see Page 108). 


THE SOCIETY OF TELEGRAPH 
ENGINEERS. 

On Thursday, January 22, Mr. C. E. Spagnoletti, 
the new President of the Society of Telegraph En- 
gineers and Electricians, delivered his inaugural 
address in the theatre of the Institution of Civil 
Engineers. The paper was a general review of the 
progress of electrical industries of late years, more 
especially in the direction of telephony, railway 
signalling, electric lighting, and the transport of 
energy by electricity. 

In telephony the recent establishment of the 
London to Brighton trunk line is a new departure 
which followed on the extended privileges granted 
to the telephone companies by the late Postmaster- 
General, the lamented Mr. Fawcett. We under- 
stand that subscribers to the Brighton exchanges 
can use the new line without extra charge, thus 
making, as it were, a part and parcel of the metro- 
politan exchange system. The projected establish- 
ment of all-night telephone offices in the West-end, 
and the probable introduction of public call offices 
for talking by telephone at a fixed tariff according 
to the time the instruments are used, are other 
advances in telephonic development which are 
likely to ensue in this country. 

The high rates at present charged by the tele- 
phone companies for the annual hire of the 











telephone, in exchanges and private wires, were 
adverted to by Mr. Spagnoletti, who expressed 
the opinion that these rates stood very largely 
in the way of the general employment of the 
telephone. 

In telegraphy there was little that is new of 
late, except the extensive preparations that are 
being made by the Post Office to meet the require- 
ments of the sixpenny telegrams which are to come 
in August next. These preparations not only in- 
clude the equipment of the new story added to the 
General Post Office at St. Martin’s-le-Grand, but 
the erection and laying of new telegraph lines, both 
aérial and underground. 

Railway signalling, a department with which Mr. 
Spagnoletti is himself intimately associated, has 
made steady progress of late, and as railway engi- 
neers and the directors of railway companies have 
their eyes opened to the advantages of electric sig- 
nalling, they are showing greater readiness to adopt 
new arrangements. 

The electric lighting of railway carriages is a sub- 
ject still in its infancy, but destined to great im- 
portance in the future. There is no reason why a 
person travelling in a railway carriage should not 
be as comfortable in respect of heat and light and 
ventilation as if he were athome. The slight saving 
effected by providing a feeble glimmer which just 
enables a person to decipher the type of his news- 


paper by screwing himself into some uncomfortable 
attitude, is out of all proportion to the discomfort 
caused to travellers. Railway travelling ought to 
be a real pleasure instead of a kind of penalty which 
people undertake because they must. The delight 
of motion through new districts and in the fresh 
air of the country, the feeling of change and ex- 
pectation, are elements in railway travelling which 
ought to make it popular and agreeable for its own 
sake. On the other hand, the uneasy seats, the 
draughts, and above all the bad light, very 
seriously neutralise these advantages. If the rail- 
way companies would only see that it is to their in- 
terests to entice people to travel by turning the 
journey into a pleasurable experience rather than a 
more or less trying ordeal, the point would be 
gained, and we should soon enjoy in every railway 
carriage not only a cushioned seat but efficient heat- 
ing appliances, and what is still more needful, a 
bright and cheerful light enabling every passenger 
to read his book or newspaper in ease and comfort 
where he sits without the least undue taxation of 
the eyes. 

Electric illumination promises to supply such a 
light ; but Mr. Spagnoletti takes the view that it 
must be so arranged that however a train is dis- 
connected and broken up or has fresh carriages 
added, none of the carriages should be in temporary 
darkness. Dynamos, primary batteries, and accu- 
mulators have all been tried for train lighting, but 
in Mr. Spagnoletti’s opinion the problem has not 
yet been quite satisfactorily solved. 

With regard to general electric illumination, Mr. 
Spagnoletti referred to the damping, or as Mr. 
Edison termed it, the ‘‘ throttling” influence of the 
Electric Lighting Act. It seems tolerably clear 
that the terms of the Act were such that the money 
required to introduce the light on a large scale in 
one of the licensed districts, could have been raised 
from the public with difficulty ; since it was quite 
problematical whether or not sufficient profits to 
compensate for the investment could have accrued 
to them. The recommendations of Lord Thur- 
low’s Committee now sitting will, however, per- 
haps be adopted by the Board of Trade, and Mr. 
Chamberlain’s Act modified in the interests of 
undertakers without sacrificing its real efficacy 
in preventing the formation of exclusive mono- 
polies. 

The experiments of M. Marcel Deprez at Creuil 
on the transport of energy by electricity were 
also alluded to by Mr. Spagnoletti, who saw a 
useful future before Professor Fleeming Jenkin’s 
telepherage system which is now at work on a small 
scale, and is capable of being used for carrying coals 
from mines, or slag from furnaces, and such like 
purposes. 

With regard to the Society of Telegraph Engineers 
itself, Mr. Spagnoletti had only a good account to 
give. Itis rapidly increasing in numbers and in- 
fluence, although one of the youngest of the 
learned societies. 

The Ronalds library is being enlarged gradually 
by the donation, purchase, or exchange of books, 
and more space will soon be required to contain 
these. Mr. Frost, the librarian, has nearly com- 
pleted the classified catalogue of electrical literature 
on which he is engaged, a catalogue which will 
greatly add to the convenience of the library, since 
it will enable a student to refer to works on special 
subjects, although he does not know the names of 
their authors. It is, we think, a serious imperfec- 
tion in the British Museum catalogue that, in order 
to find a book on a particular subject, one must 
know the name of the author. For purposes of 
research it is the subject which is of most import- 
ance to the student, who is frequently ignorant 
alike of the names of the books treating of it and 
the names of their authors. Even in light litera- 
ture it is oftener the title of the work than the 
author’s name that a reader is likely to know. 

Mr. Spagnoletti expressed the hope that the 
Society would before long possess a laboratory as 
well as a library. 

Such an institution would no doubt be useful to 
some members of the Society, especially students. 
A place to which a student or an inventor can go 
and make a few experiments to test an idea or 
verify a fact, would seem in theory to bea real 
boon, and the satisfaction of a want which has 
sometimes been felt. We must remember, how- 
ever, that such a laboratory would have to be at 
once a free and a private place. To insure its useful 
character there would have to be very few restric- 





tions or official red-tapeism imposed upon its use by 
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members of the Society. The apparatus would 
have to be readily accessible, and every facility and 
attention given by the demonstrator who should be 
appointed. There is nothing more calculated to 
check the ardour of an experimenter than petty 
official restrictions as to the use of any apparatus he 
may want, or its accessibility at a moment’s notice. 
To make a real use of the laboratory he must be 
free ; and to guard the originality of his invention 
he must work to a certain extent in private. If 
these considerations are not attended to the labora- 
tory will be shunned by the true inventor. A 
certain quantity of apparatus would, however, be 
useful in illustrating papers read at the Society ; 
and a ‘‘museum ”’ of electrical objects and curiosi- 
ties would be a gain to which no objection could be 
taken. The question of establishing such laboratory 
and museum is intimately bound up with that of 
providing alecture theatre with attached offices for 
the Society. There is no great need to hurry on 
this work, owing to the continued kindness of the 
Institution of Civil Engineers, but it may require 
to be undertaken some day, especially if the Society 
progresses as it has lately done. 





WIND VELOCITY. 

Art the Montreal meeting of the British Associa- 
tion, Professor E. D. Archibald gave an account of 
experiments which he had made on the velocity of 
wind at different heights by means of Biram’s ane- 
mometers raised by kites. He described the mode 
of experimenting and the results obtained. His 
account has since been printed in Nature, No. 786. 
As the subject is of considerable importance not 
only from a meteorological, but also from an engi- 
neering point of view, the results are worthy of 
attentive study. Experiments of this kind are 


highly difficult of accomplishment, and Professor 
Archibald has carried them out with remarkable 
ingenuity, perseverance, and skill. He is of opinion 


that his results favour the formula = =(5)° 
v 


while Mr. Stevenson, C.E., gives the formula for 
heights above 50 ft., as ~. = > ; where V, v, H, h 
v 


are the velocities in feet per minute at upper 
and lower stations respectively. The place of 
observation is not specified otherwise than that it 
is 500 ft. above sea level. Detailed results are 
given of experiments made on twenty-three dif- 
ferent occasions. Of course from such sparse data 
only tentative conclusions can be drawn. The 
observations were made between noon and 5 P.M., 
or a little after the surface wind is at a maximum, 
while at elevated stations, Ben Nevis for instance, 
the wind velocity is then at aminimum. Hence 
probably the increase of velocity with elevation 
would be found even greater during the night than 
during the day. The velocity of the wind invari- 
ably increases with the elevation, but with a 
diminishing rate. The variation of the velocity 
increment is not affected by the direction of the 
wind, as the following computations show: 
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It will be noticed that the exponent for N.E. 
differs very much from the others, but the heights 
are also very different. For the two lowest ascents 
with N.E. winds the exponent is 3, but still the 
upper height is greater than it is for the other 
directions. Dealing with the data in this manner, 
probably Professor Archibald is justified in assum- 
ing that the exponent is practically } for heights 
not exceeding 400 ft. When, however, the data is 
taken in mass and treated for what it is worth on 
its own merits, irrespective of all other circum- 
stances, a very different conclusion is arrived at, 
and one which may be regarded as a mean result 
for the whole of the experiments. The wind 
velocities will in this case be regarded merely as 
functions of the heights. By plotting, using 
abscissz for heights and ordinates for velocities, a 
smooth trace may drawn among the scattered 
positions or dots. For such a curve, drawn to re- 
present the mean results of these observations, the 





following approximate values may be fairly as- 
signed : 
At elevation 600 ft., wind velocity 2200 ft. 

” ” 500 ” 

” ” ” 

os. oe 

», surface .. Re 

The values suit, as nearly as the character of such 

data can be expected to do, the formula 


va 


that is the curve is parabolical. From the ground 
to an elevation of 100ft., the wind’s velocity in- 
creases rapidly ; but the rate of increase diminishes 
in the next 100ft., and continues diminishing 
up to 400ft., beyond which height the wind’s 
velocity is probably not affected by elevation above 
the ground. It is evidently the friction of the air 
in contact with the ground which mainly brings 


about this result. The winds experimented upon | 4gt 


must have had velocities between 10 and 25 miles 
an hour. The behaviour of weaker and also of 
stronger winds could hardly be examined in a 
similar way by means of kites. An allowance would 
seem to be necessary in the registerings of the 
anemometers for the oscillations of the kites, for 
these must tend unduly to increase the recorded 
velocities. 








THE TEMESVAR ELECTRIC LIGHT 
WORKS. 
By C. Krerzkowsk1-Srevart, M.I.C.E. 

Tue Temesvar Electric Light Works have been 
carried out by the International Electric Company, 
Limited, in pursuance of a concession granted by 
the town. The public lighting of the streets, com- 
prising an aggregate length of 59,241 metres, or over 
37 miles, was put into permanent operation on the 
1st of November, 1884. 

Temesvar in situated in the south of Hungary, 
and has a population of about 36,000 souls. The 
town, consisting of about of 2500 houses, is built in 
a very straggling manner, and extends over an area 
of ground measuring about 6 kilometres in length 
by 2 in width. It consists of an inner fortified 
town surrounded by a military zone in which 
building is not permitted, and three large suburbs 
outlying this zone. 

Gas works were put up about twenty-five years 
ago by the Oesterreichische Gas Gesellschaft, and 
up to November last the more central thorough- 
fares of the town and suburbs were lighted by means 
of 474 gas lamps of an intensity of about ten candles. 
Of these 261 were alight from dusk to dawn, and 
213 were extinguished at midnight. The thorough- 
fares in the outlying districts of the town to which 
the gas mains did not extend, were lighted by means 
of 273 petroleum lamps, which were extinguished 
at midnight. For this lighting, including both gas 
and petroleum, the municipality paid 26,480 florins 
per annum. 

The concession granted by the municipality to 
the International Electric Company, is for twenty- 
four years. During this period, subject to the 
fulfilment of the stipulated conditions, the lighting 
of the whole of the public thoroughfares is assured 
to the company, together with the exclusive right 
to supply electrical light to private consumers. 
On the termination of the concession the whole of 
the plant remains the property of the company sub- 
ject to an option of purchase at a valuation which is 
reserved to the municipality. 

The principal conditions of the concession are 
that the public lighting of the streets should be 
completed throughout and put into operation from 
the outset, and that the arrangements for the supply 
of electric light to private consumers within a re- 
stricted area should be completed within ten years 
to the extent of the then demand within that area. 
The public lighting is stipulated to be effected by 
means of 731 glow lamps of the intensity of 16 
candle-power. ‘The option is given to the company 
of switching out a fixed proportion of these lamps 
at 11.30 at night, or of leaving the whole number 
in operation with their light intensity reduced from 
16 to 8 candle-power from 11.30 p.m. till dawn. 
The total number of lighting hours per annum is 
3597.5 for the lamps which are in operation from 
dusk till dawn, and 1816 for those which are in 
operation from dusk till 11.30 p.m. The option is 
given to the company to carry their distributing 
conductors either underground or overhead. 


The price fixed in the concession for public 
lighting is 1.5 kreutzers per 16 candle-power lamp 
per hour, which works out to 53 florins 95 kreutzers 
per lamp per annum for lamps in operation from dusk 
till dawn (3597.5 hours per annum), and 27 florins 
24 kreutzers per lamp per annum for lamps in ope- 
ration from dusk till 11.30 p.m. (1816 hens per 
annum). 

The so-called half-nightly and whole-nightly 
lamps were fixed by the municipality in the pro- 
portion of 431 of the former to 300 of the latter, so 
that if the plan of switching out the stipulated pro- 
portion of lamps at 11.30 p.m. were followed the 
annual cost to the municipality of 300 whole- 
nightly and 431 half-nightly street lamps would 
have been 27,929 florins 19 kreutzers. The com- 
pany has found it more convenient, however, for 
the present to exercise the option reserved to it of 
keeping all the 731 lamps in operation from dusk 
till dawn, reducing their light intensity to eight 
candles after 11.30 p.m., and the municipality 
eed to pay a round sum of 29,000 florins 
(24161. 13s. 4d.) per annum for this lighting and 
41.95 florins (3/. 10s.) per annum for each additional 
lamp which might be supplied hereafter and worked 
in the same way. 

Comparing these figures with what precedes, 
it will be seen that the electric lighting of the 
streets now in operation, costs the municipality 
2520 florins more than it did on the former plan 
of lighting partly by gas and partly by petroleum. 
On the other eA, however, the streets are 
lighted throughout with 16 candle-power lamps 
from dusk till 11.30 p.m., and with 8 candle-power 
lamps from 11.30 p.m. till dawn. 

For electric light supplied to private consumers 
the concession fixes the price of 1.81 kreutzers per 
16 candle-power lamp per hour, or 0.1131 kreutzer 
per candle-power per hour, with the right to charge 
15 per cent. more, or 0.1300 kreutzer per candle- 
power per hour for lamps of less intensity than 16 
candles. In all these prices the renewal by the 
company of lamps failing from legitimate wear is 
included. Provision is made in the concession for 
the payment by private consumers of light by meter 
measurement of the electric energy required to 
produce it. The basis of the contract is, how- 
ever, light intensity per hour, so that the price per 
unit of electric energy would vary according to the 
greater or less amount it may be necessary to de- 
liver for the production of the unit light intensity 
per hour. 

One central generating station has been provided 
for the lighting service of the whole town. At 
present four distinct circuits have been laid, each 
fed by a separate dynamo machine. The street 
lamps are connected up in ‘‘ multiple series,” that 
is to say in groups placed in series on the circuit, 
the lamps in each group being connected up in 
parallel. Fig. 1, on page 106, shows the arrange- 
ment diagrammatically. Each group consists of 
eight lamps in parallel. At present three of the 
circuits have 24 groups in series and the fourth 
has 23 groups in series. This gives a total of 95 
groups comprising 760 lamps, of which 731 are 
public street lamps and 29 are used for lighting the 
central station. 

To meet the risk of interruption in any circuit 
through the failure of individual lamps, two classes 
of safety appliances are provided. The office of 
one is to automatically switch a reserve lamp into 
operation upon the failure of any one lamp, the 
office of the other is to automatically short-circuit 
a complete group, ,and thus keep the other groups 
on the circuit in uninterrupted operation in the 
event of a wholesale accident happening to any of 
the groups. 

The automatic lamp switch, which is the design 
of the company’s chief electrician, Mr. H. U. 
Wollaston, is contained, together with the reserve 
lamp in the lantern; it consists of a differential 
magnet of which one coil of low resistance is in the 
circuit of the lamp in use, and the other, which is of 
high resistance, is in parallel to the first and forms 
a permanent shunt between the main conductors. 
The connections are such that the effect of the two 
coils on an iron core neutralise each other so long as 
the lamp in the circuit of the low-resistance coil is in 
operation. When this lamp breaks or is removed, 
the circuit of the low-resistance coil is broken, 
its neutralising effect ceases, and the iron core 
becoming magnetised by the high-resistance coil, 
attracts an armature which, by means of a mercury 
contact, switches the reserve lamp into operation. 





The automatic group cut-out consists simply of 
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an electro-magnet with a coil of high resistance 
connected up in parallel with the group of lamps it 
protects. hen through the failure of one or more 
lamps ina group the difference of potential between 
the terminals of that group increases, a larger cur- 
rent flows through the coils of the electro-magnet 
and its armature is attracted. The motion of this 
armature switches in a shunt of suitable resistance 
between the terminals of the group, and thus affords 
a passage for the main current independently of 
the lamps. ‘Two forms of this apparatus have been 
designed. In one the lamps of the group are entirely 
cut out, and in the other the undamaged lamps are 
left in parallel with the shunt, and continue in 
operation though with reduced light. These 
safety appliances have been found to work with 
great precision. 

The main conductors are formed throughout of 

single copper wire 4.6 mm. in diameter, well insu- 
lated. They are carried overhead on porcelain 
insulators fixed to telegraph posts or to wooden 
arms let into the walls of houses, &c. The re- 
sistance of the main conductor is about 1.1 ohms 
per kilometre. 
' Fig. 2 shows the details of street bracket and re- 
flector with automatic lamp switch and lamps in 
place. The brackets are for the most part fixed to 
the walls of houses or to painted wooden posts. In 
the inner town, however, a small number of cast- 
iron lamp-posts are provided of the pattern shown 
in Fig. 3. 

The underside of the reflector, which is made of 
enamelled iron disposed in the form of a flat inverted 
cone, reflects the upward rays from the lamp and 
causes the extreme ones to strike the ground at a 
distance of about 50 metres from the foot of the lamp- 
post. The increase of lighting effect in the streets due 
to these reflectors is very marked. The upper part 
of the reflector serves the purpose of a case and 
weather protector for theautomaticlampswitch which 
is inserted from the top, and the lower end of which 
is fitted with copper hooks to which the two lamps 
are fixed. The glow lamps are placed at an angle 
of about 45 deg. from the vertical, and with their 
terminals uppermost. They are fitted with holders 
of a type designed by the author. These holders 
provide the lamp terminals with large and strong 
eyes affording considerable contact surface and 
adapted for hooking on direct to 2.5 mm. copper 
wire, the ends of which have merely to be bent 
into a suitable form for maintaining the lamp in 
any required position. The glow lamps are of an 
improved Lane-Fox type manufactured by the In- 
ternational Electric Company, at their works in 
Vienna. Although originally intended for 16 
candle-power lamps they have so far been worked 
at 18 candle-power, taking 53.618 volts and about 
1.183 ampéres, which is equivalent to 3.522 watts 
per candle-power, or about 211 candles per horse- 
power. 

The average of a number of tests shows the 
difference of potential between terminals of in- 
dependent groups of lamps to be 53,618 volts. 
The current is maintained at 10 ampéres. Hence 
the joint resistance of one group of eight lamps in 
operation including lamp switches and group cut 


53,618 


out, is 0” =5.3618 ohms. The resistance of each 





of the lamp switch high resistance spools is 960 ohms, 

or 120 ohms for the eight, and the resistance of the 

group cut-out high resistance spool is 600 ohms. 
Calling x the resistance of one lamp hot, 


<~—— =5.3618 ohms, 


from which 
«= 45,324 ohms, 
Therefore the resistance of eight lamps (hot) in 
parallel— 
om =5,6655 ohms, 
The current of 10 ampéres therefore divides itself in 
each group as follows, viz. : 


Current. Resistance. 
amperes. ohms, 
Current through 8 lamps in 
parallel... oe ... 9.4638 5.6655 
Current through 8 lamp 
switch spuols _... .. 0.4468 120.0000 
Current Gecenh 1 group 
cut-out spool... ... 0.0893 600.0000 
9.9999 


Tl.e energy absorbed is as follows, viz : 








E.HP.in_ E. HP. in 
each Group, 95 Groups. 


= 0.6801 64.6095 


In lamps, 
9.4638? x 5.6655 





In lamps switches, 
0.4468? x 120 © 


= 0495 
746 0.0321 3.0495 


In group cut-out, 
0.0893? x 600 _ 
746 


Total in lamps, switches, and 
cut-outs, 
10* 5.9618 
746 
Owing to various circum- 
stances the line resistance ex- 
clusive of lamps, switches, and 
cut-outs had not at the date of 
this paper been accurately as- 
certained by measurement, but 
it is computed at about 44 ohms 
for the four circuits. Hence the 
energy expended in overcoming 
the line resistance amounts forthe 
ure? 10? x 44 = Fr 20 
four circuits a Se 5.896 
Total energy produced at cen- 
tral station for operating 760 
lamps distributed over 37 miles 
of streets ... ace wa - = 74.163 
E. HP. expended per lamp = 
74.163 
760 Je es ee 
or 10.06 lamps per E. HP. 
From the foregoing it appears that : 


87.18 per cent. of the total energy is absorbed by 


= 0.0064 0.6080 





= 0.7186 68.2670 





ll 


0.0994 


the lamps. 
4.10 per cent. of the total energy is absorbed by 
lamp switches. 
0.81 per cent. of the total energy is absorbed by 
group cut-outs, 
7.91 per cent. of the total energy is absorbed by 
—— main line resistance. 

100.00 

Hence the aggregate energy lost in overcoming 
the resistance of the main leads, switches, and 
cut-outs is 12.88 percent. of the total electrical 
energy generated at the central station, a result 
which cannot but be considered as satisfactory having 
regard to the fact that a length of over 37 miles of 
streets are lighted from one central station. 

The total energy expended in working one circuit 
of 24 groups is on an average = 0.7186 x 24+ 
5.896 
5.896 = 18.720 electrical horse-power, hence (cur- 
rent being 10 amperes) the electromotive force 
required to be developed by the dynamo machine 
Sexe 746 _ 1396.512 volts. 

This is considerably below the normal capacity of 
a No. 8 Brush machine, and as a matter of fact 
these dynamos are at present being run below their 
normal speed and with resistances across the field 
magnets to reduce the intensity of the magnetic field. 
This arrangement was adopted in view of the neces- 
sity of providing for the supply of lights to private 
consumers from each of the four circuits in addition 
to the public lamps. For the presentthe company 
only entertain applications for light from establish- 
ments which require all their lamps to run during 
the same hours as the public lighting without any 
need for manipulation of isolated lamps. Establish- 
ments of this kind are pretty numerous in Temesvar, 
consisting of steam flour mills and distilleries, which 
work all the night through allthe yearround. The 
margin available on the different circuits for this 
kind of lighting with the present arrangement of 
dynamos has not as yet been accurately ascertained, 
but in the author’s opinion about 30 per cent. can 
safely be reckoned on, so that a total of about 1000 
lamps will in all probability shortly be operated from 
four No. 8 Brush dynamos. 

The distribution arrangements, so far as described 
in the present article, are not available for ordinary 
so-called house-to-house lighting, both on account 
of the want of independence of the individual lamps 
and of the high electromotive force in the mains, 
which might render their introduction into private 
houses objectionable. The author hopes shortly to 
contribute another article descriptive of supple- 
mentary arrangements which he is not in a position 
at present to make public, designed for the ex- 
tension of the system to house-to-house lighting. 

A general plan and sectional elevations of the 
central station building are shown in Figs. 4 to 7. 
In the dynamo room it will be seen, space and driving 
gear are provided for six dynamos, Five of these 








are now in place. Four are in use every night and 
the fifth is kept in reserve. A spare armature 
fitting any one of the dynamo machines is also 
kept in readiness. The dynamos are driven from 
intermediate shafting running at a speed of 300 
revolutions per minute. Fast and loose pulleys are 
provided both on the intermediate shafting and on 
each dynamo, and by means of a specially designed 
belt shifting, gear any dynamo can be put on or off 
whilst the engine is running. 

The conductors from the dynamos and from the 
outside circuits all terminate at a universal switch- 
board, shown diagrammatically in Fig. 8, placed 
in the instrument room, and so arranged that 
any dynamo can be put on to any circuit by 
means of plug connections. The disconnection of 
a dynamo from a circuit and the connecting up of 
another one, including the shifting of belts and 
plugs, occupies less than 30 seconds. The reduc- 
tion of the lamp intensity from 16 to 8 candle- 
power at 11.30 p.m. is at present effected by the 
introduction of a shunt resistance across the field 
magnets. This shunt is formed of iron wire of 
suitable resistance wound on wooden frames fixed 
against the walls of the room. The shunt is con- 
nected up by means of a plug. The instrument 
room is provided with a photometer with connec- 
tions to the four circuits and the necessary appa- 
ratus for resistance and insulation tests. 

The machinery is driven by a 300 horse-power 
horizontal compound condensing tandem steam 
engine by Messrs. Hick, Hargreaves, and Co., of 
Bolton, fitted with Corliss valve gear. Its normal 
speed of 100 revolutions per minute is maintained 
with great uniformity by means of two governors, 
one of which is a high-speed governor with connec- 
tions to the automatic expansion gear, and the 
other a Knowles’ automatic supplementary governor. 
The flywheel weighs 12 tons, and transmits motion 
to the countershaft by means of an Oldfield leather 
link belt. The performance of the engine is con- 
tinuously recorded by means of a Moscrop’s re- 
corder. 

Two boilers have been put down for the present, 
each 30 ft. long by 7 ft. inside diameter. They are 
of the Lancashire type, each with two flues, and 
fitted with Galloway tubes, and designed for a 
working pressure of 100 lb. per square inch. They 
were built by Mr. Edward Heaton, of Manchester. 
Provision has been made for putting down two more 
boilers and a second engine, and also for the 
lengthening of the dynamo room when the lighting 
requirements exceed the capacity of the present 
plant. 

The permanent lighting at Temesvar was com- 
menced under most trying atmospheric conditions. 
Continuous rain during about ten days was suc- 
ceeded by an exceptionally heavy fall of snow with 
alternations of severe frost and thaw and occasional 
high wind. Great variations consequent on those 
changes were observed in the insulation resistance 
of the various circuits, but the measures which had 
been taken to provide against leakage proved 
entirely effectual.. An interruption to the lighting 
occurred, however, on November 24. It was caused 
by the sudden disappearance of water from the well 
supplying the boilers and condensers, consequent 
upon the closing of certain sluices, and the opening 
of others by the town authorities, for the purpose 
of getting rid of masses of snow which had accu- 
mulated in the locks of the canals intersecting 
Temesvar, and which threatened to cause an inun- 
dation. Apart from this interruption, which had 
nothing to do with the electrical or mechanical part 
of the works, the lighting has been in uninterrupted 
successful operation from the outset. 

From the commencement of the permanent light- 
ing at Temesvar on November 1, 1884, up to 
January 20, 1885, the official lighting hours amount 
to 1131, and previous to the commencement of the 
permanent lighting the lamps had been in opera- 
tion for trials during at least 100 hours more, so 
that they have now been in use for over 1200 hours 
altogether. The last returns state that only three 
lamps out of the 760 have failed. Two of these 
had failed from wear, and one had been broken 
maliciously. This satisfactory result is no doubt 
due in some measure to the great steadiness of the 
engine and the avoidance of any overheating of the 
lamps. 

The electrical arrangements of the installation 
were designed and calculated by Mr. Henry U. 
Wollaston, the company’s chief electrician. The 
dynamo machines, lamps, switches, cut-outs, glow 
lamps, and accessory apparatus were manufactured 
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at the ce & works in Vienna under the direc- 
G 


tion of Mr. 
works manager. 
The works at Temesvar were carried out under 
the direction of Mr. G. H. Cottam, the company’s 
resident engineer in charge, and the perfection with 
which everything has worked from the outset is 
undoubtedly due to his able management. In 
a piece of engineering like the present, involv- | 
ing the use of very varied appliances not often | 
coming under the charge of one man, and including 
much that is novel and untried, unforeseen difti- 
culties crop up at every step. The inexperience of 
workmen, and the labour of supervising them over 
37 miles of streets added to the distance from the 
base of supplies, are not circumstances calculated to 
lessen these difficulties, or to facilitate their solu- 
tion. That they should have been surmounted, 


. W. Fairbairn, the company’s 


and the works put into operation without a hitch, 





is evidence in itself of an amount of resource, per- 
severance, energy, and close attention to detail on 





mniwewO- ty -9 §:-§ -6 7 6 "9. 


Pej: 


y 2 1) _ifmMeter 








lomp Circuits — 
Mc 





Fig. 8 
damp Crevts + 









ff 
HiT 
II]| 
| 
i 

















T 
| 
| 





= 


























on ow 


OO oom 
oOgeowb 

















COO 


pag 




















él 


aay sihab 


Machines — 






































the part of Mr. Cottam for which sufficient credit 
can scarcely be given him. 

Turning now togeneral considerations there are two 
points in connection with the Temesvar Works which 


have formed the subject of some comment, viz., the | 


choice of glow lamps, in preference to arc lamps, for 
street lighting, and the choice of street lighting at 
all from a commercial point of view, as the basis of a 
business, regard being had to gas companies’ ex- 
perience of the unremunerative character of thisclass 
of lighting. The first point was carefully investigated 
in conjunction with the municipal authorities at the 
time the terms of the Temesvar concession were 
under discussion, and the conclusion was come to 
that the standard of street lighting which the 
town could afford, was too low to admit of the use 
of arc lamps. The system of distribution adopted 
affords a ready means of comparison between the 
useful effect obtainable from arc and glow lamps, 
because each group of eight glow lamps absorbs 
practically the same energy as one arc lamp of from 








800 to 1000 candle-power, and 91 or 92 of these 
could therefore have been run with the same 
expenditure of power as 731 glow lamps. The 
eight glow lamps forming one group are, however, 
in many cases scattered in different streets, often 
quite out of sight of each other ; moreover, although 
in the more frequented streets the lamps are placed 
about 40 metres or 50 metres apart, their average dis- 
tance from each other over the whole lighted area is 
about 80 metres. Under such circumstances, the sub- 
stitution of one light centre, however powerful, for 
every eight, could only be carried out by leaving 
many spots in complete or partial darkness, whilst 
the immediate vicinity of the arc lamps would 
have been lighted to a degree far beyond any 
practical use. To give a usefully diffused light by 
means of arc lamps, their number would have had 
to be considerably greater than 92, or in other words, 
the standard of street lighting would have had to 
be raised, and for this, as before mentioned, the 
town was not prepared to pay. 
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In towns where the desired standard of street 
illumination is higher, the case may be different. 
Nevertheless, the writer is inclined to the opinion, 
from experience at Temesvar, that a more uniformly 
diffused, steadier, and practically more useful street 
illumination is obtainable from glow lamps, en- 
hanced by judiciously placed reflectors, than from are 
lamps, and that where the luxury of a high lighting 
standard is desired, it will be attained in a far more 
ornamental and pleasant manner by means of a 
larger number of small light centres than by a lesser 
number of more intense ones. 

With regard to the judiciousness of the com- 
pany, from a commercial point of view, in taking 
up street lighting at all, except as an obligatory 
adjunct to private lighting, the best answer is given 
by figures. 

Mr. Preece, in a recent paper on electric lighting 
in America, gives 2.4 hours per day as the average 
use of each lamp supplied from the Edison elec- 
tric light installation in New York, and this 
may probably be regarded as a fair average for 
private lighting in towns all the year round, allow- 
ing for lamps which are only used occasionally. 
Applying this average to Temesvar, if the 731 lamps 
now in the streets had been taken by private per- 
sons at the higher price of 1.81 kreutzers per lamp 
per hour, the total annual revenue from these 
lamps would have been 731 x 1.81 x 2.4 x 365 = 
11,590 fi. 42 kr., whereas the revenue now derived 
from the same number of street lamps is 29,000 
florins per annum, the running hours of these lamps 
being 3597.5 per annum, or an average of 9.85 per 
day. The plant, staff, and general expenses in the 
two cases are identical. The consumption of fuel, 
oil, and the wear and tear in the case of the street 
lighting are no doubt greater, but these expenses 
by no means increase directly as the average paying 
hours per lamp; firstly, because from the very 
nature of a private lighting service, the running 
hours at the central station must far exceed the 
average hours of use per lamp; and secondly, be- 
cause much waste is entailed by running the boilers, 
engines, shafting, and dynamos under variable and 
uneconomical conditions during a large part of the 
time. 

A little consideration of these and other cir- 
cumstances attending the production of electric 
energy by mechanical means shows that street light- 
ing with long and regular paying hours offers a 
more commercially remunerative employment of a 
given plant than private lighting, with its irregular 
and short average of paying hours. The importa- 
tion of storage apparatus into the question does not 
affect this conclusion, though its importance as an 
adjunct in connection with private lighting is great. 
These are the grounds on which the writer advised 
the directors of the International Electric Com- 
pany to direct their attention to street lighting 
and to make it the nucleus of their business in 
Temesvar. 

In conclusion the writer regrets the incomplete- 
ness in many respects of the present article, 
which press of other work has obliged him to 
prepare rather hastily and without waiting for 
more complete tests from Temesvar. The inquiries 
concerning this installation have, however, been so 
numerous that he has thought it best to make 
public the foregoing details, leaving several points 
of interest, such as the question of electromotive 
force, fuel consumption, &c., to be be dealt with, 
together with the supplementary arrangements for 
private lighting, in a subsequent paper. 








DOUBLE RAM PUMP. 


THE ram pump which we illustrate on page 103 is 
the largest of the type made by Messrs. Joseph Evans 
and Sons, of Wolverhampton. It has two steam 
cylinders, each 22 in. in diameter, and two rams, 
74 in. in diameter, the stroke being 18in. The fly- 
wheel is 8 ft. in diameter, and the general arrange- 
ment of the parts is similar to that usually adopted by 
the makers, but is specially modified to suit high lifts 
The frames or columns are two large castings, each 
comprising an air vessel, a working barrel, a valve 
box, 2 base for the crankshaft bearing, and a bracket for 
supporting the cylinder. The piston-rods, which are 
of mild steel, are connected to the rams by ‘‘ kites ;” 
these surround the connecting rods, which are pivotted 
immediately above the rams, so that the latter receive 
the momentum of the flywheel without it passing 
through the ‘‘ kite.” The brasses in both ends of the 
connecting-rod are adjustable by means of one cotter. 
The crankshaft, cranks, and crank-pins are in one 
forging of mild steel, bent by hydraulic pressure ; the 





flywheel is in halves for convenience in erecting and 
in getting down the mine. The pump is provided 
with a Pickering governor, which, to economise 
height, is mounted so that it does not project above 
the cylinder. The valves and valve seats are of 
phosphor-bronze, with gutta-percha beats. This pump, 
designed to work with a steam pressure of 60lb, and 
to raise water 1000 ft. in one lift, was supplied nearly 
twelve months ago to the order of Mr. Herbert Kirk- 
house, of Pontypridd, for the Tylorstown Collieries, 
where it is giving every satisfaction. It is very 
massively proportioned throughout, and weighs up- 
wards of 15 tons. 





CLYDE SHIPBUILDING AND MARINE 
ENGINEERING IN 1884. 
(Continued from page 82.) 

THERE are many interesting facts worthy of notice 
in regard to the ownership of the vessels included in 
last year's launches on the Clyde. Dealing first with 
the screw steamers, we may remark that the largest 
amount of new shipping launched on account of any 
single company or firm was that built for the Cunard 
Company, and Messrs. G. and J. Burns, embracing 
four steamers of a total of 16,876 tons. Two of them 
were the Umbria and Etruria, each of 7719 tons, for 
the Liverpool and New York express passenger service. 
The others were the Skirmisher, a vessel of 607 tons, 
built as a tender for the Mersey service of the Cunard 
Company; and the twin screw steamer Buzzard, a 
vessel of 831 tons, for the Clyde and Irish service. 
All these four vessels were built of steel—the two 
former by Messrs. Elder and Co., and the two latter 
by Messrs. James and George Thomson. It may here 
be mentioned incidentally that in the course of the 
past year the steamer Oregon was purchased by the 
Cunard Company from the builders of the Umbria and 
Etruria. 

During the t forty-five years there have been 
built on the Clyde for the Peninsular and Oriental 
Steam Navigation Company no fewer than 81 steamers, 
of a total of about 200,000 tons. Sixteen of those, of 
a total of 67,271 tons, have been built during the past 
ten years ; and within the past twenty years 39 have 
been built, aggregating 132,800 tons, and valued at 
nearly 3,000,000/. During the past year there were 
added to the famous Peninsular and Oriental fleet 
three magnificent steamers— namely, the Massilia, 
4908 tons ; the Tasmania, 4488 tons ; and the Chusan, 
4490 tons, giving a total of 13,886 tons. Messrs. 
Caird and Co., Greenock, built all three vessels, and 
they were all constructed of steel. 

As many as nine new steamers were built in the 
course of last year for the Kiodo Unyu Kaisha (Union 
Steamship Company), of Tokio, Japan. Four of them 
were steel-built vessels, of which two of 1355 tons 
each, were supplied by the London and Glasgow Ship- 
building and Engineering Company, and the other two, 
each of 1810 tons, were supplied by Messrs. Napier, 
Shanks, and Bell. Of the tive iron-built vessels, two 
of 893 tons each, were supplied by Messrs. Henry 
Murray and Co.; and the remaining three, each of 
677 tons, were supplied by Messrs. H. M‘Intyre and 
Co., Paisley. The owners of these vessels had their first 
steamer built on the Clyde in 1883, and their second at 
Sunderland ; and in addition to those built on the 
Clyde last year, there were three built on the Tyne by 
Sir William Armstrong, Mitchell, and Co., of an 
aggreyate of 6749 tons. These steamers were all built 
for the Chinese, Indian, Australian, and American 
services, Another Japanese Company, the Mitsu 
Bishi Maru (Mail Steamship Company), of ‘tokio, had 
two additions to their fleet—the Yokohama, 2238 tons, 
built by the London and Glasgow Shipbuilding and 
Engineering Company ; and the Tokio Maru, 2020 
tons, built by Messrs. Napier, Shanks, and Bell. 
From these extensive additions to her mercantile 
marine, it is very evident that Japan—‘‘the Britain 
of the far East ”—is intent on playing a very important 
part henceforth in ocean steam navigation. 

Not the least important event of last year in Clyde 
shipbuilding was the construction by Messrs. William 
Denny and Brothers of two splendid and full-powered 
steamers—the Arawa, of 5026 tons, and the Tainui, of 
5039 tons—for the direct steam service to be con- 
ducted between London and New Zealand by the 
Shaw, Savill, and Albion Company, whose trade with 
the antipodes has hitherto been carried on by 
means of sailing vessels. On the homeward voyage 
they are to be specially employed in carrying fresh 
mutton in refrigerating chambers of great stowage 
capacity. Other two large steamers were built last 
year for the London and New Zealand trade by 
Messrs. John Elder and Co. They were the Kaikoura 
and the Rimutaka, both built of steel, and each of 
4474 tons, the owners being the New Zealand Shipping 
Company, Limited, who also own a large sailing fleet, 
and on whose account Messrs. Elder and Co. built 
three large steamers in 1883. 

Two additions were made last year to the already 
extensive fleet of steamers owned by Messrs, J. and A. 





Allan, Glasgow, who had not had a steamer built on 
the Clyde since the year 1881, when they got their 
crack vessel, the Parisian, from Messrs. R. Napier 
and Sons. Both were steel vessels; they were com- 
menced by Messrs. Dobie and Co., but finished by the 
Govan Shipbuilding Company. One of them was the 
Siberian, 3904 tons, intended for the Clyde and Mon- 
treal service; and the other was the Carthaginian, 
4214 tons, intended for the Allan service between 
Liverpool and the St. Lawrence. 

Four steamers were added last year to the fleet of 
the British and African Steam Navigation Company, of 
Glasgow and Liverpool, whose very successful enter- 
prise was commenced in the year 1868, and on whose 
account as many as thirty steamers have now been 
built on the Clyde. Three of the steamers were sup- 
plied by Messrs. Barclay, Curle, and Co. They were 
the Madeira, 1830 tons; and the Opobo and , the 
Roquelle, each of 2078 tons. The other vessel, the 
Benito, 712 tons, intended for coasting and river 
service, was supplied by Messrs. D. J. Dunlop and 
Co., Port-Glasgow. These four vessels were all built 
of steel. 

Messrs, William Denny and Brothers built two 
additions last year for the great fleet of the British 
India Steam Navigation Company. Like all the other 
vessels turned out in 1884 by the same firm, they were 
built of steel. The new additions were : the Nevassa, 
2950 tons ; and the Loodiana, 3310 tons. For their 
various services to India, China, and Australia, the 
company just named have had about 100 steamers built 
on the Clyde since the year 1860, of a gross measure- 
ment of about 170,000 tons, and valued at about 
3,500,000/. On five occasions in the course of the past 
twelve years the British India Steam Navigation Com- 
pany have stood in the first place in the Clyde ship- 
building returns in respect of the amount of new 
shipping launched on their account. 

Since the year 1858, when the line of steamers be- 
tween Bremen and the United States was commenced 
by the North German Lloyd’s, there have been built on 
the Clyde for that company thirty-six splendid 
steamers. Six almost similar vessels have been built 
for the Bremen-American service during the past four 
years, and the last of them was the Ems, 5130 tons, 
which was built last year by Messrs, John Elder 
and Co. 

Up to the present there have been sixteen steamers 
supplied from the Clyde to the Mississippi and 
Dominion Steamship Company, of Liverpool, one of 
them being the Vancouver, 5217 tons, built last year 
by Messrs. Charles Connell and Co. She is 1500 tons 
larger, and has double the engine power of any 
of the company’s other vessels. The Lake Superior, 
of 4500 tons, was built last year by Messrs. J. and 
G. Thomson for the Canada Shipping Company, of 
Montreal. She is the seventh steamer built on the 
Clyde for that company’s Liverpool and Montreal 
trade. For the Netherlands India Steam Naviga- 
tion Company, of Batavia, Messrs. A. and J. Inglis 
last year built two steel steamers, the Bantam 
and the Borneo, each of 2230 tons, intended for the 
Netherlands and Java mail service. Ten steamers 
were built on the Clyde in 1875 and 1876, and two in 
1883, for the same owners, who have been somewhat 
extensive patrons of the Clyde shipbuilders. Two 
steamers, the Bornieda and the Bisagno, each of 2290 
tons, were supplied last year to the Societa Italiana di 
Trasporti Marittimi (Raggio and Company), of Genoa, 
by Messrs. Burrell and Son, Dumbarton. In the year 
1883 the same owners were supplied with six Clyde- 
built steamers aggregating 18,565 tons. For the Com- 
pania Mexicana Trasatlantica, of Vera Cruz, Messrs. 
Robert Napier and Sons built a steel steamer named 
the Mexico, 4143 tons, similar to the two steamers 
which they supplied to the same owners in 1883, 
These are the largest and most powerful steamers yet 
owned in Mexico. The same builders also supplied 
last year Messrs. George Thomson and Company, 
Aberdeen and London, with a very fine steamer, the 
Australian, 3630 tons, similar to the Aberdeen, with 
which that well-known shipping firm commenced their 
steam service between London and Australia in the 
year 1882. Only one steamer, the Asia, 3561 tons, 
was built last year for the Anchor Line, owned by 
Messrs. Henderson Brothers, Glasgow, on whose account 
in the two years 1882-83 there were launched nine 
steamers aggregating 24,655 tons. She was built at 
Meadowside Shipyard by Messrs. D. and W. Henderson 
and Co. During the past thirty years there have been 
built on the Clyde for the Anchor Line, no fewer than 
69 vessels, of a total of 125,000 tons, and at Barrow, 
&c., ten steamers aggregating 33,000 tons. One 
steamer, named the Drumpellier, 3731 tons, was built 
in the course of the year for Messrs. Henry Ellis and 
Sons, London, who have hitherto owned a fleet of 
sailing ships. A steamer of about the same tonnage, 
and named the Regina Margherita, was supplied last 
year to Signori Rocco Piaggio e Figli, of Genoa (the 
Royal Italian Mail Company), on whose account the 
Umberto I. was constructed by the same builders, 
Messrs. A. M‘Millan and Son, in the year 1878. The 
Hekla, 3193 tons, was supplied to the Steamship 
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Company, Thingvalla, of Copenhagen, by Messrs. 
Scott and Co. The only two merchant vessels built 
on the Clyde last year for French owners were the 
Languedoc, 1609 tons, and the Berry, 1625 tons, which 
were built on account of the Société Générale des 
Transports Maritimes 4 Vapeur, of Marseilles. These 
are the first vessels yet supplied from the Clyde to 
that company. During the past twelve years eight 
steamers have been supplied from the Clyde to Messrs. 
D. J. Jenkins and Co., London, for their London and 
China service. One of them, the Glamorganshire, 
2800 tons, was got during the past year. For the 
China Shippers’ Mutual Steam Navigation Company, 
of London, Messrs. D. and W. Henderson and Co. 
built the Ning Chow, 2708 tons, a sister ship to one 
that was built in 1883. Two steel steamers were built 
during the year for Messrs, James Currie and Co., 
Leith, for the Leith, Hull, and Hamburg lines of 
service. They were the Rona and Thorsa, each of 
1314 tons, Messrs. Barclay, Curle, and Co. being the 
builders. In the preceding year three steamers (all 
steel) were built for the same owners, who have had 
no fewer than forty-four steamers supplied by Clyde 
firms during the past thirty years. Three new 
steamers (two of them built of steel) were added 
during the year to the fleet of Clyde and North of 
Ireland traders owned by the Glasgow and London- 
derry Steam Packet Company (Messrs. A. A. Laird 
and Co.). They were the Thistle, 803 tons ; the Elm, 
489 tons ; and the Daisy, 225 tons—the builders being 
respectively, Messrs. D. and W. Henderson and Co., 
Messrs. A. and J. Inglis, and Messrs. H. M‘Intyre 
and Co. Since the year 1860, twenty steamers have 
been built for Messrs. Laird and Co., nine of them 
having been built since 1878. About a dozen steamers 
were built in 1881 and 1882 to the order of the Union 
Steamship Company, of New Zealand, for their coast- 
ing and Australian services; and two additions were 
made to the fleet last year, the builders being Messrs. 
William Denny and Brothers. They were the Ohau 
and the Taupo, each of 740 tons, 
(To be continued.) 


THE EDISON-HOPKINSON DYNAMO. 

WE have received from Messrs. Mather and Platt, 
of Salford, the following account of a prolonged and 
practical trial of an Edison-Hopkinson dynamo con- 
structed by them and designed to give a current of 
250 ampéres with an electromotive force of 55 volts, 

Description of Machine.—The dynamo is of the latest 
Edison-Hopkinson type with a short armature. The 
exterior dimensions are, length, 56in. ; breadth, 36 in.; 
and height, 60 in. ; and the net weight of the machine 
complete is 32 cwt. 

The commutator is of copper with mica insulation, 
and has 40 bars ; and is provided with double brushes 
independently adjustable. The magnets are shunt- 
wound, 





’ Obms. 
The magnet resistance is ... sae wee 7.54 
The armature resistance is ate a 0.009 


The dynamo is designed for a continuous load of 
250 ampéres, and 55 volts, and torun at a speed of 
900 revolutions per minute. 

The efficiency of the machine is deduced from the 
following figures : 

Watts. Horse-Power. 
Total electrical power de- 


velope ia . = 16,246 = 21.78 
Loss in magnets... oo = 401 = 0.54 

“9 armature ... eee 720 = 0.96 
Power available in outer 

circuit when run as in test = 15,125 = 20,28 

Hence, 
Per cent 

Electrical efficiency con = OB 
Loss in magnets.. owe ae = A 

on armature oes = 4.5 


The following are particulars of the test to which 
this machine has been subjected : 

The dynamo was arranged for driving by an ordinary 
strap from a double-cylinder engine made by Mather 
and Platt, and carried on slide rails to admit of the 
belt being tightened if required. One of Sir William 
Thomson’s graded potential galvanometers was perma- 
nently coupled to the machine to give a continuous 
indication of the electromotive force between the ter- 
minals, and arrangements were made for measuring 
the current by means of a current galvanometer also of 
Sir William Thomson’s graded type. 

The temperatures of the bearings were measured 
throughout the test by means of thermometers placed 
in mercury cups attached to the bearings, and a con- 
tinuous record was kept of the temperature of the 
room, 

The speed was indicated by a tachometer attached 
to the engine, and the revolutions of the dynamo 
counted from time to time with a counter. 

The load was maintained constant throughout the 
test, as nearly as possible at 275 ampéres, and 55 volts, 
measured at the terminals, This is ten per cent. above 
the normal load for which the machine is intended. 

The machine was started on December 30th, and 





THE EDISON-HOPKINSON DYNAMO. 
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run for five hours, when the temperatures were taken as | mutator and copper brushes, and that, with regard to 


follows : 


| the former, three weeks’ run is not sufficient to pro- 


Room, 17 deg. C. ; pulley bearing, 35 deg. C. ; com- | duce any visible wear, and that the brushes last much 
mutator bearing, 36 deg. C.; magnets, 33 deg. C.; | longer than is usually supposed, one set being capable 


‘ 


armature, 76 deg. C*; commutator, 70 deg. C. 


| of lasting a year on a machine running on an average 


At the end of twelve hours’ run the temperatures | three hours a day. 


were again taken: 

Room, 20 deg. C. ; pulley bearing, 36 deg. C. ; com- 
mutator bearing, 34 deg. C.; magnets, 33 deg. C. ; 
armature, 84 deg. C. ; commutator, 75 deg, C. 

Again at the end of twen*y-four hours the tempera- 
tures were: Room, 15 deg. C.; pulley bearing, 
30 deg. C. ; commutator bearing, 29 deg. C. ; magnets, 
33 deg. C.; armature, 76 deg. C.; commutator, 


74 deg. Showing that at the end of twelve hours the | 


maximum temperatures had been reached in all parts 
of the machine. Subsequently, throughout the entire 
run of three weeks’ duration, the temperatures did not 
vary more than was accounted for by variations in the 
temperature of the room. 

The speed maintained throughout the run varied 
from 910 to 925 revolutions, with the full load, and 
the armature and magnets warm. 

The machine was run continuously, stopping ten 
minutes daily to read the temperatures of the arma- 
ture and commutator, and for Sunday, until January 
6th, when it was stopped in order to take out the 
armature and have it examined to determine if there 
were any sign of charring or deterioration in the insu- 
lation of the wire; and in order carefully to examine 
the commutator. The examination was conducted by 
Mr. Blackburn on behalf of the Edison and Swan 
United Company, and no change whatever was observ- 
able either in the insulation of the wires of the arma- 
ture or in the commutator. 

It was then decided to run the machine absolutely 
continuously for a fortnight without any break what- 
ever, with the full load of 275 ampéres. This test con- 
cluded on January 20th. 

Throughout the whole of this continuous run for 
fourteen days there was never the slighest spark- 
ing at the commutator, the bearings and magnets re- 
mained at a uniform temperature throughout, and the 
temperature of the commutator at the end of the run 
was 79 deg. C., practically the same temperature as at 
the end of twelve hours. One set of brushes were 
used without change of adjustment for twelve days, 
and at the end were found to be be worn down uni- 
formly #5 in. 

The commutator was perfectly smooth, and showed 
no signs of wear or grooving, and the armature had 
stood the run without the slightest swelling or any 
sign whatever of change in the insulation. 

These tests were undertaken by Mather and Platt 
at the request of the Edison and Swan Company, in 
order to show the durability of the Edison-Hopkinson 
dynamo under a long and continuous strain with a load 
of 10 per cent. in excess of that for which the machine 
is sold. The conditions of the test were formulated 
by Mr. Albright and Mr. Blackburn on behalf of the 
Edison and Swan Company, and it was superintended 
by them and their representative, Mr. Creagh, during 
the entire run. 

It proved conclusively that a dynamo of this type 
may be run continuously without any change in its 
working parts or deterioration in the insulation of the 
copper conductors or change in their resistance, and 
that the wear is exclusively confined to the com- 








TRIAL TRIPS AND LAUNCHES. 


On Saturday, January 17, Messrs. H. M‘Intyre and 
| Co., Paisley, launched the Primrose, an iron screw steamer 
of about 200 tons, built to the order of Messrs. Richard 
Hughes and Co., Liverpool, for the coasting trade. Messrs. 
Hutson and Corbett, Glasgow, are supplying the engines. 


A large four-masted sailing ship, named the Lucipara, 
a vessel of 1800 tons net register, and measuring 270 ft. 
| by 30 ft. by 24 ft., was launched on January 20, from the 
Greenock yard of Messrs. Russell and Co. She has been 
built to the order of Messra. P. Denniston and Co., 
Glasgow. 





Messrs. Caird and Co., Greenock, on the 22nd inst., 
launched a beautifully-modelled steel paddle steamer, 
named the Guahy. She has been constructed to the 
order of Messrs. Knowles and Foster, London, for the 
passenger service on the River Plate, and is a vessel of 
360 tons gross, and measuring 165 ft. by 22 ft. by 9 ft. 6 in. 
The builders are supplying engines which are expected to 
drive the vessel at the rate of 12 knots per hour. 


On Monday, January 26, Messrs. John Elder and Co., 
Govan, launched the Italy, a steel twin-screw steamer of 
about 500 tons gross. She is a sister —_ to the one 
launched by the same firm on the preceding Monday, and 
is of the same dimensions. Both of them are intended for 
the Channel service between Newhaven and Dieppe, con- 
ducted by the London, Brighton, and South Coast and 
Western of France Railway Companies. In both cases a 
high steam pressure is to be used, anda high rate of speed 
is expected. 











THE Parkes MuseumM.—The Council have received a 
number of interesting articles and models from the 
Japanese Section of the Health Exhibition; and at the 
special request of the Japanese Commissioner they have 
sent a large case of selected duplicates from the Museum 
to the Home Department at Tokio. 





Tue First Stream Tramway In Lonpon.—Some little 
time since Messrs. Merryweather and Sons had instruc- 
tions to make seventeen of their steam tramway motors 
for the North London Tramways, and on Wednesday 
evening one of these engines was run over their lines from 
Edmonton to Stamford Hill and back. The engine is 
classed as one of their ‘“‘ Economical” steam tram engines, 
having bi cylinders with 12in. stroke. The road is 
very similar to those at Dewsbury and Stockton, where 
steam traction is accomplished at something under 3d. 
per mile, or, as has been conclusively shown during the 
_ three years, at about half the cost of horse traction. 

he road is fairly level, but in parts there are gradients of 
1 in 37 and lin 26. The engine is fitted with the Board of 
Trade requirements, and these work satisfactorily, neither 
vapour from the chimney nor steam from the engine 
showing in the least degree. The condenser with which 
the engineis fitted reduces the whole of the exhaust steam 
sufficiently so that it is returned to the boiler after pass- 
ing through the feed cistern. The distance traversed was 
9} miles in 80 min., including stoppages, the temperature 
in feed tank at starting being 80 deg. Fahr., and at the 
end of the journey 140 deg. The line will, within three 
weeks, it is expected, be running with these engines, 
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ENGINES OF THE SS. “AUSTRALASIAN;” DETAILS OF VALVE GEAR. 
CONSTRUCTED BY MESSRS. R, NAPIER AND SONS, ENGINEERS, GLASGOW. 
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_THE continued success of the s.s. Aberdeen, the en- | case of the Aberdeen, they entrusted to Messrs. R. 
gines of which we described in our thirty-third volume, | Napier and Sons, of Glasgow. Although as long ago 
p. 529, induced her enterprising owners, Messrs, | as 1874 Mr. A. C. Kirk—now of the firm just named— 
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George Thomson and Co., to build a duplicate vessel, | had designed the triple expansion engines of the Pro- 
the Australasian, the construction of which, as in the pontis, which are still doing good work, it was the 



























success of the Aberdeen on the long Australian voyage 
that showed shipowners the economical advantages to 
be attained by triple expansion. 

Since they built the Aberdeen Messrs. Napier have 
supplied to the Compaiiia Mexicana Trasatlantica 
three steamers each fitted with engines of 5000 indi- 
cated horse-power of the same type as those of the 
Aberdeen, with three cylinders and three cranks, and 
these have been followed by the Australasian, which 
has completed with perfect success her maiden voyage 
from London to Sydney. Of the engines of this vessel 
we this week publish, by permission of Messrs. R. 
Napier and Co., a perspective view on page 114, while 
we also give on the present page details of the valve 


ear, 

The Australasian is a duplicate of the Aberdeen, 
being of the same dimensions and lines, and essentiaily 
the machinery is also a duplicate of that of the latter 
vessel, but some minor improvements have been intro- 
duced which experience has suggested. The diameters 
of the cylinders are: High-pressure 32 in. ; middle, 
46 in. ; low pressure, 70in. ; and stroke of all, 4 ft. 6in. 
These dimensions differ only from those of the engines 
of the Aberdeen in the high-pressure and middle 
cylinders being slightly increased in diameter. The 
condenser, framing, shafting, &c., are the same as in 
the Aberdeen, the chief change being in the arrange- 
— of the cylinder valves and the gear for working 
them. 

In a three-cylinder engine, whether triple expansion 
or not, unless the stroke be very short indeed, the 
extreme length fore and aft is regulated by the crank- 
shaft, and as length is valuable, the engine must be 
made as short as possible. The consequence is that 
no more space can be afforded between the main bear- 
ings than will suffice for the eccentrics, which have 
thus to be placed on the couplings. This is an arrange- 
ment which works admirably, but it blocks up the 
space between the main bearings, they and the 
eccentrics becoming very inaccessible. Hence the re- 
moval of the eccentrics from the crankshaft and the 
adoption of the gear shown in the engravings of the 
engines of the Australasian. This was first introduced 
in the three ships built by Messrs. Napier for the 
Compaiiia Mexicana Trasatlantica, and it was patented 
by Mr. Kirk in August, 1882. 

It is not new to work a slide valve by com- 
pounding two motions, one working along with the 
piston and one at right angles to the piston rod. In 
this case the first part of the valve motion, which 
is constant in amount, is derived from the piston rod, 
and the second part, which is variable in amount and 
may be added to or subtracted from the first, is de- 
rived from the movement of the connecting rod at 
right angles to the piston rod. The result is prac- 
tically Gooch’s fixed link. In this, by the action of 
the two eccentrics, the middle, or point of suspension, 
of the link moves along with the piston rod and gives 
to the valve a movement equal to the sum of the lap 
and lead, while the valve opening is got by — the 
radius rod more or less towards the extremity of the 
link. In Mr. Kirk’s valve motion the link, —— 
by its centre on the air-pump lever, is also moved by it 


along with the piston rod by an amount sufficient to 
give the valve a travel equal to the sum of the lap and 
lead, while the movement necessary to give the valve 
its opening is got by causing the link at the same time 
to rock on this movable centre by a rod actuated by 
the swing of the connecting rod at right angles to the 
direction of motion of the piston, As in Gooch’s gear, 
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the opening may be made greater or less, or the motion 
of the engine may be reversed by shifting the radius 
rod connected to the valve spindle along the link. 

As the motion derived from the connecting rod 
acting at right angles to the piston rod, must be 
equable, it is a necessary condition that if the con- 
necting rod be moved along with the piston-rod only, 
that is without being moved at right angles to it, the 
link shall not be sensibly moved. To do this, some- 
thing equivalent to a parallel motion must be intro- 
duced to compensate for the versed sine of the angle 
the rod moves through, when communicating the 
motion of the connecting rod to the link. This can be 
done in several ways, but the best in its mechanical 
arrangements is that shown in the detail views, Figs. 1, 
2, 3, and 4, and the diagram Fig. 5, in each of which the 
same letters refer to the same parts. In these views 
A is the centre of the crankshaft ; B C, the connecting 
rod; D E P, bent lever on connecting rod; D G, radius 
rod working on the fixed pin G, and actuating bent 
lever at D; H, the reversing shaft; H I, reversing 
lever; J K, reversing rod; LM N O, reversing quad- 
rant; P K Q, sweep rod from quadrant to valve spin- 
dle ; Q Q, valve spindle ; R, centre of air-pump lever ; 
and J RS, air pump-lever. 

In deviating from the ordinary link motion, it was 
an important condition that the ordinary arrangement 
of inverted engine with the condenser at the back 
should not be interfered with, and also that the valve- 
casings should not be at the front of the engine above 
the starting platform. This latter point was con- 
sidered of especial importance, in order to allow free 
ventilation to the starting platform and avoid all 
stuffing-boxes and bearings above the engineer, with 
hot water and oil dropping. 

In the arrangement shown, the compensating lever 
or quasi-parallel motion, by raising the rod which com- 
municates the motion of the connecting rod to nearly 
the centre of the crosshead, greatly assists in getting 
the link to work clear of the condenser, while the shaft 
of this lever falling in the broad part of the connecting 
rod just under the crosshead bearings permits its work- 
ing in two bearings (see Fig. 1), a steady arrangement, 
very necessary when the parts move at the high velocity 
they do. The distortion due to the shortness of the 
connecting rod is compensated by bending the lever. 

It being intended to make the run from Plymouth 
to Australia without stoppage, and also to consume 
Australian coal, ample boiler space was provided, and 
in the trials of the vessel the boilers could only be 
fired easily, although the engines were giving out 
as much power as they were capable of. For com- 
parison’s sake, in one trial the furnaces were shortened 
to 4 ft. 3 in., which so reduced the boiler power 
that by good, put not at all forced, firing with 
Welsh coal and natural draught, the engines could 
consume all the steam generated. Under these con- 
ditions the grate surface was 178 square feet, and 
the horse-power 2630, giving 14.77 horse-power per 
foot of grate. With the same grate and same firing 
and an ordinary compound engine, 104 horse- 
power er foot of grate would be a very excellent 
result indeed. This would indicate a consumption of 
14 Ib. of coal per indicated horse-power. The six 
hours’ trial of the Aberdeen gave 1.28 lb., and her 
average sea consumption, including coal used for all 
purposes on board, when rated by the mean horse- 
power during the whole voyage, is barely 1.6 lb. of 
Welsh coal. The boilers are loaded to 125 lb. per 
square inch. We hope on a future occasion to be able 
to speak of the performance of the Australasian’s en- 
gines at sea, 





BRIDGE OVER THE DNIEPER. 

In our last two numbers we have published illustra- 
tions (vide notices on pages 69 and 84 ante) of the road 
and railway bridge over the River Dnieper at Jekater- 
inoslow. On our two-page this week, and on page 110, 
we illustrate parts of one of the large spans, fully 
dimensioned. It will be found that if the three 
Figs. 10, 11, and 12 are joined up they show one 
half of the 272 ft. 6 in. span ; to a more detailed de- 
scription we shall return on a future occasion, when 
publishing some further engravings. 








NOTES FROM THE UNITED STATES. 

PHILADELPHIA, January 17, 1885. 
Tne failure of Oliver Brothers and Philips, of Pitts- 
burg, is the topic of discussion in iron trade circles 
here to-day. The firm has been avery strong one. The 
senior member has been speculating heavily in railway 
securities and is engaged in important railway enter- 
prises, besides being involved in anumber of reputable 
strong enterprises of an industrial character through- 
out Pennsylvania. Mr. Oliver was one of the tariff 
commission politicians and was active in the work. 
The liabilities are estimated at from 3,000,000 dols. 
to 5,000,000 dols. Their pay rolls amounted to 
250,000 dols. amonth. The failure was not altogether 
unexpected, but it is probable that the report of the 
liabilities is greatly exaggerated. The iron trade gene- 
rally is in a very uncertain condition. The mills have 





only partially resumed since the holidays. The de- 
mand for finished iron is very light, and the outlook for 
the spring is not very bright, large buyers not being 
in the market. Pig iron makers are endeavouring to 
secure contracts by making unusual concessions. Dur- 
ing the past few days several lots of pig iron have arrived 
in eastern and western Pennsylvania markets, and this 
has a depressing effect upon Pennsylvania irons. But 
few engineering enterprises are talked of. Railroad de- 
mand is very dull. Construction requirements for the 
coming year are a matter of uncertainty. About one- 
half of the rail capacity is idle. There are offers for 
rails at 26.50 dols. to 27 dols., and it seems probable 
that these figures will be finally accepted by the 
makers, The anthracite coal combination is threatened 
with worse trouble over the refusal of the Pennsylvania 
Railroad Company to enter the combination. Labour 
troubles are still threatening. The brakemen and 
other trainmen of the Pittsburg, Fort Wayne, and 
Chicago Company, refused to serve on trains where 
two locomotives are used to haul trains of double ordi- 
nary length. The strike is no small matter, and freight 
trains are being blocked at various points. A 10 per 
cent. reduction is reported from all parts of the country. 
A great many suspensions are also taking place, and 
evidently the end of the depression has not been reached. 
Other large failures are ‘whispered as probable. The 
Western Iron Manufacturers’ Protective Association 
met this week at Pittsburg, and resolved upon reducing 
the rate of puddling from 5.50 dols, per ton to 4 dols., a 
reduction equivalent to about 27 percent. ‘This reduction 
will effect over one-half the rolling mill capacity of the 
United States, all of it west of the Allegheney Moun- 
tains, and none of it east. Should a lock-out occur, 
it will take place on June 1, the time when the new 
rate of wages comes into effect. In that event the mills 
east of the mountains, representing some 40 per cent. 
of the total productive capacity, will profit by the 
idleness west. The western manufacturers have, for 
fifteen years, been resisting the Almagamated Associa- 
tion, a combination of ironworkers, representing all 
branches of skilled mill labour, which extends into 
nearly every mill west of the mountains, and exercises 
almost absolute authority in matters of mill manage- 
ment. Foreign material is arriving very slowly. Scotch 
iron imports have fallen below 1000 tons per week. 
Quotations are at tide water, Coltness, 21.50 dols. to 
arrive ; Gartsherrie, 21 dols. to arrive, 22 dols. from 
yard ; Langloan, 21.50 dols. to arrive, 22 dols. from 
yard ; Carnbroe and Glengarnock, 19.50 dols. to arrive, 
20.50 dols. from yard; Summerlee, 20.50 dols. and 
21 dols. to arrive ; Dalmellington, 19.50 dols. to arrive ; 
Eglington, 19 dols. to arrive: Clyde, 19.50 dols. to 
arrive. To-day’s inquiries are for 10,000 tons of plate 
and structural iron pe bridge and building purposes. 
Rail contracts will be placed at 26 dols. before the end 
of the depression ; 15,000 tons of pig iron were con- 
tracted for to-day. The rail mills are securing large 
orders for slab steel and steel in billets. A better tone 
pervades iron trade circles, but the great Pittsburg 
failure, involving millions, has created apprehensions 
which will unsettle confidence for a few days. 





NOTES FROM THE SOUTH-WEST. 
Bristol and South Wales Railway Wagon Company, 
Limited.—The directors of this company, at their Board 
meeting on Friday, decided to recommend to the share- 
holders a dividend at the rate of 10 per cent. per annum 
for the past half-year. 


The Ocean Sliding Scale.—The following was posted up 
at the Ocean Pits on Friday: ‘‘ Leeds, January 22.— 
To the Proprietors of the Ocean Collieries and their 
workmen.—Gentlemen,—We beg to report that, in accor- 
dance with the agreement entered into between you, dated 
the 25th of September, 1882, we have attended at the 
offices of Messrs. David Davies and Co., and carefully 
examined their books and accounts for the three months 
ending the 3lst of December, 1884, and we find the 


average price realised by that firm for colliery-screened | q 


large coal, delivered f.o.b. at Cardiff in that period, to be 
such that, in the terms of the agreement, the rate of 
wages to be paid for the ensuing three months is 1} per 
cent. above the standard.—We are, Gentlemen, yours 
faithfully, J. C. Kirk and Co.” The present rate of 
wages is 24 per cent. above the standard; therefore, a 
reduction of 1} per cent. will take place. 

Clifton Suspension Bridge Company.—It is under- 
stood that the dividend of this company for 1884 will be 
at the rate of 3? per cent. per annum, the same as for the 
previous year, the balance carried forward being, how- 
ever, larger. 


Dry Dock Accommodation at Cardif.—On Thursday, 
the Bute Dry Dock, the latest addition to the dry docks 
of Cardiff, adjoining the Bute Roath Basin, was infor- 
mally inaugurated by the admission of two steamers—the 
Wivenhoe, belonging to Messrs. J. H. Murrell and Co., 
of West Hartlepool, and the Castanos, belonging to 
Messrs. Morel Brothers, of Cardiff. Both vessels were 
placed side by side, and there appeared to be ample room 
for four ships of similar size. The dimensions of the 
Wivenhoe are: Length, 265 ft. 5in.; beam, 35 ft. 6in.; 
and depth of hold, 20 ft. The Castanos is 258 ft. long; 
beam, 36 ft.; and depth, 18ft. The machinery connected 
with the dock worked smoothly. 


Bristol and the White Star Line.—An engineer connected 





with the White Star Line of American mail steamers, at 
resent running beween New York and Liverpool, has 
en engaged for several days past in taking soundings of 
the approaches and entrance to Avonmouth Dock with a 
view of ascertaining whether it would be suitable for the 
safe arrival and departure of the steamers of the line, 
which are some of the largest afloat. 


Llandaff.—The College Iron Works have again been 
closed. Nothing is known as to how long it is intended 
to nj yr closed, but it is feared that they will not 
again be opened until there is an important advance in 
the iron trade. The Bergue’s Wauntreoda Works have 
been taken by Mr. Williams, of the Llantrisant Wagon 
Works, for the purpose of manufacturing wagons, boilers, 
&c. It is also stated that Mr. Williams intends to start a 
foundry in one portion of the building. 


Taff Vale Railway.—On Wednesday, this company’s 
pending Bill came before Mr. Robinson, and the Standing 
Orders were declared complied with. It isa Bill to em- 
power the Taff Vale Railway Company to construct new 
railways, to acquire additional lands, and to raise further 
capital to the amount of 300,000/. 


The Proposed Increase of the Navy.—In connection with 
the intention of the Government to increase the strength 
of the Navy, by building ships at private yards, instruc- 
tions have been received at Devonport yard to forward to 
the Admiralty the names of foremen, inspectors, and 
draughtsmen, who are fully competent to perform the 
duties of overseers and assistant overseers, 


Shot Firing in Mines.—A conference between Mr. 
Waies, one of Her Majesty’s inspectors of mines, and the 
employers’ and workmen’s delegates recently appointed 
to consider the question of the Government restrictions 
as to shot firing, was arranged to be held at Cardiff on 
Wednesday afternoon, but as very few representatives 
put in an ——- the meeting was not held. A kind 
of informal conference, however, took place, and sug- 
— were made to Mr. Wales, which will be laid 

fore the Home Secretary. 


Newport.—The steam coal trade has been maintained at 
afair average. Prices have remained without alteration. 
There is no improvement in the manufactured iron and 
kindred trades, most of the works being on short time. 
Shipments of iron have, however, been rather heavier of 
late, 2400 tons having been forwarded last week to Cal- 
cutta, 900 tons to Port Natal, and 180 tons to Rio Grande. 
Last week’s coal clearances amounted tc 48,782 tons. The 
arrivals of iron ore from Bilbao were 12,610 tons, and 
10,590 tons came to hand from other sources. 


The Ordnance Survey in the West.—Captain Gosset, 
R.E., who has been in charge of the Ordnance survey in 
Devonshire and Cornwall since 1880, has been succeeded 
by Captain Thompson, R.E. Captain Gosset has been 
appointed adjutant to the Newcastle Volunteer Engineers, 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was a 
little firmer on Thursday, and a recovery of - per ton 
was secured. Business was done in the forenoon at 
42s, 1d. and 42s. 04d. cash, also at 42s. 3d. one month, 
the close being buyers at 42s. 04d. cash and 42s, 24d. one 
month, with sellers wanting 4d. per ton higher. The 
quotations in the afternoon were 42s. Od. and 42s. 1d. 
cash and 42s. 3d. one month, and at the close there were 
sellers at 42s, 1d. cash and 42s. 3d. one month, with 
buyers at 4d. lower per ton. Friday’s market was steady, 
and closed as on the previous day, but over the week 
there was a decline in prices to the extent of 2d. per ton. 
The highest price paid either forenoon or afternoon was 
42s, 14d. cash. he warrant market opened dull on 
Monday, but there was a slight recovery, and prices 
closed 1d. under those of Friday. Transactions were 
reported on forenoon ’Change at 41s. 114d. and 41s. 11d. 
cash, also at 42s, 14d, one month, with buyers at the close 
offering 41s. 11d. cash and 42s, 1d. one month, and sellers 
asking 4d. higher per ton. Business was done in the 
afternoon at 41s. 114d. and 42s. cash, also at 42s. 14d. and 
42s, 2d. one month, and the close was sellers at 42s. and 
42s, 2d. cash and one month, respectively, and buyers 
offering 4d. lower per ton. Yesterday’s market was flat, 
and prices closed 4d. per ton under those of the previous 
ay. There were transactions during the forenoon at 
41s. 11d. and 41s. 104d. cash, the close being sellers 
at 41s. 104d. cash and 42s. 1d. one month, with buyers 
at 4d. per ton less. In the afternoon business was 
transacted at 41s. 1ld. and 41s. 114d. cash, also at 
42s. 1d. one month, with sellers at the close wanting 
41s, 114d. cash and 42s, 14d. one month, and_ buyers 
offering 4d. less per ton. Business was done this forenoon 
at 41s. lld. and 41s. _— cash, also at 42s. 14d. one 
month, and the market closed with buyers at 41s. 114d. 
cash and 42s. 14d. one month, and sellers wanting 4d. 
more per ton. In the afternoon transactions were re- 
ported at 42s. and 41s. 114d. cash, and at 42s. 2d. one 
month, and subsequently there were sellers at 42s. cash 
and 42s, 24d. one month, and buyers at 4d. per ton under. 
Dulness and a marked degree of depression, with prices 
fluctuating over a very small range, has been the rule of 
the Glasgow pig-iron market for the past week. The 
movements es from day to day have been of the 
most trifling character, and have been caused solely by 
the jobbing operations of dealers, there being no disposi- 
tion whatever on the part of speculators to give any 
attention to warrants. There is no change to report in 
the condition of trade, and the advices received from 
nearly all the large consuming centres are characterised 
by a very depressed feeling. or shipping brands there 
is not much inquiry, and makers are in all cases willing 
to meet buyers on the question of prices. So far inquiry 
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for iron for spring shipment is almost nil. Reports from 
the United States are so very unfavourable that no im- 
provement from that quarter need be anticipated for 
some time to come. Some inquiries on German 
account are reported. Much less iron is being melted 
by local consumers than was the case towards the end of 
last year. The number of blast furnaces in actual opera- 
tion is still 93, as against 97 at the same time last year. 
Last week’s shipments of pig-iron from all Scottish ports 
amounted to 6422 tons, as compared with 6391 tons in the 
preceding week, and 6819 tons in the corresponding week 
of 1884. They included 800 tons to the United States, 295 
tons to Australia, &c., 130 tons to Germany, 680 tons to 
Russia, 225 tons to Holland, and lesser quantities to other 
countries. The stock of pig-iron in Messrs. Connal and 
Co.’s public warrant stores yesterday stood at 579,334 
tons, as against 579,335 tons yesterday week, showing a 
decrease over the week of only one ton. 


Successful Students of the Glasgow College of Science and 
Arts.—Several important successes of students who at- 
tended the engineering and other science classes in the 
Glasgow, College of Science and Arts have just been 
announced. Mr. A. C. Shaw, who attended the college 
during three sessions, and gained a Whitworth scholar- 
ship, has been appointed to superintend a very large 
electric light installation on the Continent. Mr. Sharp, 
another Whitworth scholar, from the same college, has 
been promoted from being head draughtsman to a manager’s 
place in the engineering works of Messrs. R. Laidlaw 
und Sons. Mr. William Douglas, who served his appren- 
ticeship with the Tharsis Copper Company, and who last 
session gained Dr. Anderson Kirkwood’s ten guinea 
chemistry prize, with chemical diploma, has been ap- 
pointed analytical chemist to two large sugar plantations 
in the West Indies. Mr. D.S. Sinclair, who gained the 
John Pender gold medal for electrical engineering, with 
electrical diploma, has been selected from a number of 
applicants to be an assistant at the well-known Cavendish 
Laboratory, Cambridge University. 

The Wages Question on the Clyde.—The conference 
spoken of in last week’s Notes, as having been held in 
Glasgow between representatives of the Clyde Ship- 
builders’ and Engineers’ Association and representatives 
of the workmen, has been attended with a satisfactory 
result. On Thursday, of last week, it was agreed at a 
meeting of the employers’ association to modify the pro- 
posed reduction of wages for one half-penny to one far- 
thing per hour, and notices to that effect were posted up 
at the various works. The reduction will come into opera- 
tion to-morrow. At a mass meeting of the Glasgow dis- 
trict Association Shipwrights’ Society, held in Govan on 
Monday evening, the following resolution was agreed to 
after an animated discussion: ‘‘ That we are pleased to 
record that our employers’ +g eeenpeaagy De have again 
met ours in conference, and have so far given effect 
to our representatives’ statements and contentions as 
to modify the reduction to one farthing per hour, 
which considering the present condition of the river, 
we hereby agree to accept.” As might be expected 
there are some sections of the workmen who think that 
the proposed reduction of wages should be cancelled en- 
tirely. So far as concerns Mr. Pearce’s proposal to lay 
down on his own account a 5000-ton steamer, on the con- 
dition that the rivetters would agree to a scale of piece 
rates said to be the same as those paid in the year 1879, the 
negotiations have been unsuccessful, for at a meeting of the 
workmen most concerned in the matter, which was held 
in Govan last week, only 15 voted in favour of that 
scale of rates, and 209 against it. The same meeting 
afterwards considered the question of time-work as 
against working by piece. Several speakers pointed out 
its advantages as compared with the present system, and 
when a resolution in its favour was submitted it was re- 
garded most favourably by a large majority of the work- 
men present, 


Strike of Moulders at Bo'ness. —Three firms of iron- 
founders at Bo'ness recently gave notice to a number of 
their workmen of a reduction of wages amounting to 74 
per cent. ; but the men determined to resist the reduction, 
and consequently they are now out on strike. 


James Watt Dock, Greenock — Important Contract. — 
Messrs. J. and R. Houston, of Cartsburn Foundry, 
Greenock, have been successful in securing the contract 
to build the new warehouses and sheds which it was 
agreed some time since to erect in connection with the 
James Watt Dock. The contract a is said to be 
27,5007., or 50007. below the original estimate made by 
Mr. W. R. Kinipple, the harbour engineer. The slating 
and glazing are not included in Messrs. Houston’s con- 
tract. It is stipulated that the work is to be completed 
within six months. 


James Watt Anniversary.—The custom of celebrating 
the anniversary of James Watt’s birthday, which began 
in Glasgow many years ago in connection with the Asso- 
ciation of Foremen Engineers, is becoming more and more 

»opular from year to year. The event was again celebrated 
ast Saturday evening, when nearly 200 gentlemen con- 
nected with the engineering, shipbuilding, and allied 
branches of industry in the Glasgow district, and over the 
whole of Scotland, sat down to dinner in the Grand Hotel, 
Glasgow, under the presidency of Mr. Frank W. Dick, 
manager of the Blochairn Steel Works, Mr. John Ward, of 
the Leven Shipyard, Dumbarton, discharging the duties of 
the vice-chair. Altogether, it was a somewhat remark- 
able gathering, more especially on account of its repre- 
sentative character, and of the well-known abilities and 
professional attainments of many of the guests. In con- 
nection with the toasts that were submitted, some excel- 
lent speeches were made. Thatin which ‘‘ The Memory 
of James Watt” was submitted by the chairman was 
peculiarly appropriate to the occasion, and it displayed 





an amount of the culture by which the younger race of 
roma who have been brought to the front by the 
Whitworth scholarships, are likely henceforth to shine 
above their fellows. The toasts of ‘‘ The Association of 
Foremen Engineers” and ‘‘ Shipbuilding and Marine 
Engineering on the Clyde,” brought out thoughtful and 
excellent speeches from Mr. Ward, Mr. W. M. Halley, 
and Major John M. Denny, all of Dumbarton. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday there wasa large 
att¢ndance on ’Change at Middlesbrough, but the market 
was again lifeless, and prices were tending easier. No. 3 
g.m.b. for prompt shipment was still offering at 35s. per 
ton, and even a trifle less was accepted for a few parcels. 
Consumers of pig iron are complaining very much of 
the unremunerative rates now current, and declare that 
the cost of raw materials must further decline so as to 
lessen their loss, as the present depression is more keenly 
felt by the consumers than by the pig iron producers. In 
the manufactured iron trade there is no new feature. 
Prices are ruinously low, ship plates being sold on the 
basis of 4/7, 15s., and angles 4/. 10s. per ton less 24 per 
cent. at works, but lower prices are occasionally taken 
for favourable and prompt specification. Most of the 
rolling mills now in operation are only going short time ; 
and prospects do not seem to improve, although a few 
more steamers have recently been placed with the ship- 
builders on the north-east coast and on the Clyde. Steel 
is coming more into favour asa shipbuilding material, a 
large proportion of the orders now on hand being of steel. 
The shipments of pig-iron‘at Middlesbrough up to date are 
small, being only 48,500 tons as compared with 57,300 
tons to the corresponding period in December. It is ex- 
pected that with finer weather the exports will increase. 

Shipbuilding and Engineering.—Bridge builders con- 
tinue to be faily well employed, and there is rather more 
work in general engineering, but the marine shops remain 
very slack. One or two ‘local and sectional wages dis- 
putes have arisen at different shipyards since the reduc- 
tion in wages was agreed to, but they have all been 
amicably arranged, and it is hoped that as materials are 
so low orders will be more easily secured. 


The Steel Trade.—There is more activity in this indus- 
try, and some large companies are making extensions. 
Bolckow, Vaughan, and bo. and the Consett Iron Com- 
pany are now turning out many hundreds of tons of steel 
ship plates each week, and in the course of a month or two 
their productive power will be much greater than it is 
now. There is a growing belief that more ships than it 
was thought possible a year ago will be constructed of 
steel. Prices are still low and competition of other dis- 
tricts is very keen. 


The Board of Arvitration.—The sixteenth annual meet- 
ing of the Board of Arbitration was held at Darlington 
on Monday, and the proceedings were of the most satis- 
factory nature. By the aid of arbitration dozens of trade 
disputes have been amicably and reasonably settled in the 
manufactured iron trade of the North of England, and 
several strikes have been averted. Many thousands of 
pounds have been saved owing to the existence of the 
Board. By the alteration of the rules which enables the 
Board to avail itself more frequently of the invaluable 
services of Mr. David Dule, the referee, it is certain that 
disputes and wages will be more easily settled than ever. 

A New Rolling Mill at Darlington.—A new rolling mill 
was started by the Darlington |Steel and Iron Company 
on Saturday. This new mill will enable the company 
to execute orders for the heaviest description of steel work. 

The Coal and Coke Trades.—The coal and coke trades 
continue steady. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Closing of Collieries.—The {whole of the workmen em- 
ployed at the New Sovereign Pit, of the Old Silkstone 
Collieries, near Barnsley, have received a month’s notice 
to leave their employment owing to the indifferent state 
of the trade and exceedingly low prices realised for house 
coal. The colliery has been working over thirty years. 
Some time ago, owing to loss sustained, the men were 
asked if they would concede slight reductions, but they 
declined, and the owner has decided to close the colliery. 


New Drainage Works at Thorncliffe Collieries.—F or some 
time past Messrs. Newton, Chambers, and Co., Limited, 
have been engaged in making important works for the 
drainage of the extensive collieries worked by them. 
These collieries are amongst the largest in South York- 
shire, extending over a very wide area. Some idea of the 
extent of some of the workings may be gathered from the 
fact that in the Drift Pit there are more than twenty miles 
of roads laid underground. The underground workings of 
the Norfolk and Tankersley collieries belonging to the 
same firm are also very extensive. Some time ago, the 
drainage works were found inadequate to meet the 
demands made upon them, and the firm was obliged to 
make more extensive works. It was decided to erect a 
large pumping station near the Old Hall, in Tankersle 
Park. A large shaft has been sunk to a sufficient depth 
to allow the drainage from several collieries to flow to the 
bottom, and the water, thus gathered will be raised by 
powerful machinery into a ‘‘ drift,” which runs under- 
ground from that place to Elsecar. A powerful engine 
is being built to raise the water; thecylinder of this 
engine is about 54 ft. in diameter, and about 12 ft. stroke, 
and will weigh, with its accessories, nearly 20 tons. The 
works are in rapid progress, and will shortly be com- 





pleted. The new works will effect a considerable saving 
in the cost of draining the collieries. 


The Progress of the Scarborough and Whitby Railway 
Works.—The rapid approach to completion of this line of 
railway has been illustrated during the present week by 
the commencement of the erection of one of the stations 
on the system (Scalby), whilst the workmen have been 
engaged and the material got ready ready for proceeding 
with the other stations. It is estimated that the whole 
of the stations will be finished in about three months, 
and the line will then be formally opened for traffic. 


A Costly Sewage Farm.—At a meeting of the Brampton 
Local Board it was stated that it was at first agreed that 
32,5007. should be expended on the Sewage Farm. The 
farm has cost 36,000/., and the question is—who shall be 
liable for the difference 








FOREIGN AND COLONIAL NOTES. 

American Bridge Building.—The Union Bridge Works, 
of Buffalo, are just finishing for the St. Paul extension of 
the Wisconsin Central Railroad a bridge 2400 ft. long 
and 85 ft. high, over the St. Croix, near Stillwater. The 
same works are erecting a large bridge over the Arkansas, 
at Little Rock, for the Little Rock Junction Railroad. 
It = of steel, and consists of three fixed spans of 250 ft. 
each. 


New Zealand Railways.—Two railways have been 
opened connecting with the Waikato line and Auckland. 
The two lines extend from Hamilton to Cambridge, 13 
miles; and from Hamilton to Morrinsville, 17 miles. 
The first line runs through a well settled district and 
wil] be convenient for a large district which is now be- 
coming settled. The line to Morrinsville brings the 
whole Upper Thames district into communication with 
Auckland. The present terminus is at Morrinsville, in a 
broad and fertile valley through which flow the waters of 
the Thames, the Piako, and the Waitoa. 


Railway Enterprise in New South Wales.—It is stated 
that in the event of the New South Wales Government 
refusing to construct a railway between Narrabri and 
Walgett, several merchants and capitalists are prepared 
to construct a line by private enterprise. 


American Tubes for Russian Petroleum.—A letter from 
the Baku oil regions, on the Caspian, speaks of recent 
large importations of iron tubing from the United 
States, to bring down the petroleum from the hills in 
the shore. One firm alone has American tubing laid 
down to the value of 225,000 dols. 


Tramways at Brisbane.—Tenders for the construction of 
a system of tramways at Brisbane have just been sub- 
mitted. The lowest tender was that of Messrs. Keane 
and Shaw, Brisbane, the amount being 16,086/. 


Railways in British India.—In 1883 new lines of rail- 
way were brought into operation in British India to the 
extent of 549 miles, while further extensions are now in 
hand to the aggregate extent of 3457 mills. 


Australian Telegraphy.—A new telegraph from Sydney 
to Albury, erected with a view to meet increased business 
when reduced charges come into operation, is now ready 
for use, but awaits the completion of a new line from 
Melbourne to Albury. 


Chinese Purchases of American Steamers.—It is reported 
that the steamships San Pablo and San Pedro, built by 
Messrs. Cramp and Sons, of Philadelphia, for Mr. C. P. 
Huntington, have been sold by Mr. Huntington to the 
Chinese Government for 1,500,000 dols. The steamers, it 
is added, are to be immediately converted into warships. 


The Suez Canal.—The revenue of the Suez Canal Com- 
pany in the first ten months of last year amounted to 
2,230,564/., showing an increase of 19,538/., or 0.88 per 
cent., as compared with the corresponding period of 1883. 

Pig in the Zollverein.—The production of pig in the 
Zollverein in October was 300,293 tons, as compared with 
292,282 tons in October, 1883. The aggregate production 
in the first ten months of last year was 2,982,846 tons, as 
compared with 2,806,640 tons in the corresponding period 
of 1883. 

Kingston and Pembroke Railway (Canada).—The Kingston 
and Pembroke Railway has been opened for traffic to Ren- 
frew, the presentterminus of the line. Ithad been intended 
to run the line as far as Pembroke, but in consequence of 
the Canadian Pacific Railway being built through Ren- 
frew to Pembroke and on west, the further extension of 
the line was definitely abandoned. Hitherto local trains 
have run from Kingston to Sharbot Lake Junction, con- 
necting there with the Canadian Pacific Railway from all 
points east and west, and from thence mixed trains have 
run north as far as Mississippi, 14 miles north of Sharbot 
Lake, and 61 miles north of Kingston. The company has 
now commenced running two trains per day each way 
between Kingston and Pembroke, the mid-day train each 
way making close connection at Sharbot Lake Junction 
with the day trains running east and west between 
Toronto and Montreal, which cross at that point. All 
trains will connect at Renfrew with trains on the 
main line of the Canadian Pacific. running east and 
west, between Montreal and Biscotasing. The distance 
from Kingston to Renfrew is 104 miles, and from Sharbot 
Lake to Renfrew 57 miles. The opening of this new 
line will shorten the distance between Toronto and other 
western points, and Pembroke, Mattawa, North Bay, 
Sudbury, and other points on the main line of the 
Canadian Pacific Railway by a little over 40 miles. A 
new passenger equipment has been purchased for the line. 
The country through which it runs is exceptionally rich in 
minerals, and it is expected that this will prove the main 
source of revenue, 
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TRIPLE EXPANSION ENGINES OF THE SS. “AUSTRALASIAN.” 
CONSTRUCTED BY MESSRS. R. NAPIER AND SONS, ENGINEERS, GLASGOW. 
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The Publisher desires to draw the attention of Manufacturers 
and Purchasers to the advantages offered by the INFORMATION AND 
Inqutky Room established at the offices of this Journal. In this 
room are kept for the benesit of visitors, files of the principal 
English and foreign technical journals, and the circulars and 
catalogues of the leading manufacturers in the Engineering Trades, 
either for reference or distribution. A classified arrangement of 
the various advertisements which appear either continuously or 
from time to time in ENGINEERING will also be available for refer- 
ence. Manufacturers are invited to contribute their catalogues 
and circulars, which will be indexed and placed under the care of 
an attendant, 


NOTICES OF MEETINGS. 
Tae INstTITUTION OF CiviL ENGINEERS.—Students’ Meeting, Friday, 
January 30th, at 7.30 p.m. Paper to be read and di : 


North-Western, Great Northern, Great Western, 
and Midland are agreed as to their rates ; the Lon- 
don and South-Western and the London, Brighton, 
and South Coast pair off together, while the Lon- 
don, Chatham, and Dover, and the North-Eastern, 
each pursue an independent path. Now it is cer- 
tain that any so-called revision by the railway com- 
panies will not tend altogether to the benefit of the 
public, and that the proposed simplification will 
not render more easy the burden of those who 
have to pay the charges. Traders have already 
taken alarm, and all over the country meetings 
are being held to organise means of defence against 
the proposed change, the nature of which may be 
gathered from the Bill of the North-Eastern Com- 
pany, which arranges minerals under classes A, B, 
special, 1, 2, 3,4, and 5. To each class there are 
added, beyond the maximum rates, terminal charges, 
bridge tolls, &c., according to the following terms : 
‘‘The company may add to the prescribed rates a 
reasonable sum (1) in respect of the cost of and ex- 
penses at terminal stations, and (2) in respect of 
loading, unloading, providing covers, covering and 
uncovering, collection and delivery.” Nor is the 
owner of the private siding to escape, for it is pro- 
vided that, ‘‘ In respect of traffic collected from or 
delivered at or to private sidings or depdts the 
company may charge a reasonable sum, having 
regard to the costs incurred by them for the accom- 
modation at and for and in the working of such 
traffic to or from or at such sidings and depdts.” 
For the mineral class A the charges are twopence 
per ton for the first ten miles for the carriage and 
the use of the wagons. For the next twenty miles, 
or any part of such distance, seven-eighths of a 
penny, and for the remainder of the distance three 
farthings per ton per mile. Coal, coke, and iron- 
stone form this class. Mineral Class B comprises 
bricks, cement, draining pipes, pig iron, lime, and 
salt, and is to be carried at the same rate as the 
above for ten miles and under ; for the next twenty 
miles the charge will be five farthings per mile, and 
for the remaining distance one penny per ton per 
mile. Not less than four tons are charged for in 
either of the mineral classes. Two tons is the 
minimum charge in the special class, which includes 
angles, plates, axles, and bar, beam, plate, and 
bridge iron, and the rates for the distances mentioned 
above are twopence halfpenny, one penny and 
seven-eighths, and three halfpence. 

These rates will produce grave additions to 
existing charges. Mr. Daniel Adamson, speaking 
at a conference of members of the Railway and 
Canal Traders’ Association, at the Cannon-street 
Hotel on January 14, said that between Manchester 
and Liverpool it would raise the carriage of pig iron 
from 6s. 3d. to 8s. 7$d. Mr. Platt, of Oldham, 
said that his firm paid 9s. 2d. per ton for the car- 
riage of machinery between Oldham and Liverpool, 
and that the proposed rates would raise this to 
lls. 2d. These two gentlemen also submitted a 
Table giving a few of the present and proposed 
rates between Manchester and Liverpool, and also 
_— which it is intended to charge by the ship 
can 


Rates between Manchester and Liverpool. 








‘‘The Iron Bridges on the Hull, Barnsley, and West-Riding Junc- 
tion Railway,” by F. W. Stokes, Stud. Inst. C.E. Mr. B. Baker, 
Member of Council, in the chair.—Ordinary meeting, Tuesday, 
February 3rd, at 8 p.m. Paper to be read with a view to discus- 
sion ;: ** The Design and Construction of Steam Boilers,” by David 
Salmond Smart. 

Society oF ENGINEERS.—Monday, the 2nd of February, the first 
ordinary meeting of this session of the Society will be held at the 
Town Hall, Caxton-street, Westminster. The President for the 
past year, Mr. Arthur Rigg, will present the premiums awarded 
for papers read during the year, The President for 1885, Mr. 
Charles Gandon, will deliver his inaugural address, The chair will 
be taken at half-past seven o'clock, precisely. 
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RAILWAY RATES. 

Nine railway companies have deposited Bills 
before Parliament with the object of revising their 
rates for goods traffic and for producing ‘‘a uniform 
classification and a simplified system of charge.” 
But although they have all the same end in view 
they do not propose to adopt identical means of 
attaining it. The Great EKastern, London and 














| | | 
Manchester 
pant | —— Proposed | increase. Ship Canal. 
Per Ton. | Per Ton. Per Cent. a 
| | oll. 
s. d. s ¢@ | 8. d. 
Hardware .. «| ES 13 2} | 13.03 5 10 
Ironore .. } 42 711 9.50 21 
Iron pyrites .. 42 8 7 106.50 21 
Pig iron . | 6s 8 7 37.66 8 4 
Machinery : | 
Unpacked --| 9 2 li 22.50 47 
Packed = 8 4 ll af 34.75 42 
| 





A pamphlet issued by the same association, con- 
tains a Table indicating the contemplated increase 
of rates, the estimates being founded on the claims 
made by the London, Chatham, and Dover Railway 
Company in the case between themselves and Mr. 
Berry, tried before the Railway Commission. For 
60-mile distances a present inclusive rate of 10s. 
will be increased to 18s. 10d., of which 5s. 1d. will 
be for terminals; the rate of 7s. 6d. will be in- 
creased to 13s. 5d. including 3s. 5d. for terminals ; 
20s. will be increased to 29s., inclusive of 10s. 3d. 
for terminals. 

Ata meeting at Leeds Mr. Kitson said that in some 
districts the proposed change would make a difference 
of 2s. 9d. in the carriage of a ton of coke, and that it 
took 25 cwt. of fuel to produce aton of iron. Other 


examples of the same kind might be adduced, but 


enough has been said to show that the readjustment 
of the rates will press very hardly upon many classes 
of traders and manufacturers. Of course there will 
also be remissions, but no one is so simple as to 
imagine that the companies will face an immense 
amount of opposition and abuse without the pro- 
spect of something more tangible than a ‘‘ simplifi- 
cation” of their accounts. It is admitted that some 
change is wanted, and last year the Board of Trade 
introduced a Bill, which, however, satisfied no one, 
and fell to the ground. This year the companies 
are proceeding on their own initiative, and throw 
upon their opponents the expense and responsibility 
of opposing them. The time is, however, more 
unpropitious than before ; trade is very bad, and 
profits are so small that a trifling difference in 
carriage will often convert them into a deficit, and 
consequently a change, however desirable it may be 
in itself, would now involve widespread loss. The 
cry of the manufacturing community is, and for a 
long time has been, that the railway rates are too 
high, and should be lowered. The carrying com- 
panies, they say, have not shared in the general 
depression, but, on the contrary, the value of their 
stock has increased, while all other kinds of manu- 
factured plant has receded. They point to the 
freights which are charged abroad, and declare 
that the foreigner is better served than we are. 
As to the truth of this statement, Sir B. Samuelson 
is collecting materials for a report on this point, but 
a good deal of information on the subject may be 
gathered from a statistical statement issued by the 
British Iron Trade Association. This shows that, 
while the average percentage of net earnings on 
capital in the railways of fifteen countries of the 
world (not including Russia) is 3.51, the railways 
in the United Kingdom pay an average of 4.3 per 
cent., coming seventh on the list, which is headed 
by British India, with 5.7 per cent. The nine rail- 
ways include all the great lines between London and 
the North, and their average dividends are consider- 
ably above those of the whole country. Now the 
mineral traffic, which it is proposed to tax, has 
grown more rapidly, and has contributed more to 
railway prosperity than any other, as will be seen 
from the following table, which shows the receipts 
per head of population from mineral, goods, and 
passenger traffic. 


Receipts per Head of the Population from 





| 
— | Minerals. 





Other Goods. Passengers. 
a ¢& s. d s. d. 
1861 4 3} 8 4 97 
1871 : 12 1 13 0 
1874 9 6} 14 3 15 sf 
1880 10 0 14 5 16 2 





The receipts from mineral traffic have thus grown 
from 19 per cent. to about 25 per cent. of the whole 
in twenty years. 

It is possible to show, from the accounts pub- 
lished in different countries, the amount received 
for each ton of goods and minerals carried, but the 
value of this information is lessened, as it cannot be 
ascertained how far each ton was transported on the 
average. A train load of coal drawn from the pit 
to a harbour only a few miles distant counts for as 
much in the totals as if it had been brought from 
Yorkshire to London. Subject, however, to this 
drawback, it is interesting to know that the receipts 
per ton of goods and mineral traffic are, in the United 
Kingdom, 3s. ; in Prussia, 3s. 3d.; in Belgium, 2s. 2d. ; 
in Holland, 2s. 8d. ; in France, 6s. 6d. ; and in the 
United States, 6s. 5d. One thing at least is clear, 
namely, that the goods traffic of the country which 
has the greatest trade in minerals should be carried 
at the cheapest proportionate rate, as the expense 
of handling coal and ore is very small. Further a 
large volume of traffic can be carried more cheaply 
than a small one, since the same expenditure on per- 
manent way is required for both. In the United 
Kingdom the tonnage carried per mile of line open 
is rather over 14,000 tons, being four times that of 
the United States, considerably more than [twice 
that of France, half as much again as that of 
Prussia, and fully three times that of Holland. In 
comparing the receipts from goods and mineral 
traffic per mile of line open the report before us 
shows a similar superiority of position on the 
England, the average of that country being 22501. 
per mile, against 934/. for the United States, 1600I. 
for Prussia, 1812/. for France, and 1570l. for 
Belgium. 

We thus see that English railways have three ex- 





ceptional advantages—a large proportion of the 
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traffic is cheap to handle, the volume of traffic is 
large, and the receipts per mile are correspondingly 
great. It remains to inquire in what respect the 
conditions of railway working are more disad- 
vantageous here than abroad. The average cost 
per mile of line open for the years 1874 and 1881 
is given in the annexed Table, from which it will 
be seen that the first expense here is immensely 
greater than elsewhere, and that it has risen during 
the interval covered by the Table from 37,0001. 
to 41,000. 

Average Cost per Mile of Railways in Different Countries 

in each of the Years 1874 and 1881. 


1874. 1881. 


Country £1=1000 
21 


Germany 
France 

Belgium - 

Holland 

Italy .. “s 

Austro-Huiigary 

United States. 
United Kingdom .. 

Next we turn to the working expenses which were 
31.6d. in 1861, 31.03d. in 1871, 39.05d. in 1874, 
and 32.17d. in 1883 per train mile. They have 
thus increased .50d. in 22 years. Most of the 
items exhibit a decrease except traftic and general 
charges, which have risen more than a penny. 
Another method of comparison is by taking the out- 
lay per mile of line open during the same period ; 
this was 12731. in 1861, 1506/7. in 1871, 18661. in 
1873, and 1929]. in 1883. In 1873 one-half of the 
whole amount was debited to two items—main- 
tenance of way and locomotive power—but since 
then these charges have fallen, while nearly all the 
rest have increased. Among these come repairs 
and renewals of rolling stock which amounted to 
.05d. more per train mile in 1883 than in 1873. 
One-half of the expense is, due to wages which have 
not decreased, while the other half is assigned to 
the cost of materials which do not appear to have 
shown any marked decline, or else have been used 
in greater quantities. On the whole it does not 
appear the English railways spend more in this 
way than Continental lines. 

While the amount of minerals carried increased, 
the receipts per ton diminished steadily from 23. 1d. 
in 1872 to 22.2d. in 1879. In 1880 the amount was 
18.4d., 1881 it was 18.1d., in 1882 20.6d., and in 
1883 it was 21.ld. Inthe same time the receipts 
from the same traffic per mile of line open have 
risen from 7941. to 10641. In most countries there 
has been a tendency to reduce the rate of freight 
during recent years. Both in the United States 
and in Germany most substantial reductions have 
been made, and it is somewhat remarkable that 
there should be an attempt to reverse this process 
in England, and that the traftic which has increased 
the most rapidly and brings the most revenue, 
should be selected as the point of attack. It is 
certain that the industry of the country can bear no 
increase at present, and that even the disturbance 
of a general readjustment would be most prejudi- 
cial. The plan of leaving terminal charges to be 
arranged between the companies and the traders is 
most objectionable, because few people have the 
time or money to spend in an appeal to the Railway 
Commission, and hence the carriers will be able to 
make their charges on a most liberal scale. We 
shall await with interest Sir B. Samuelson’s report 
to learn how they manage these affairs abroad. 


THE RUSSIAN NAVY. 

More shipbuilding activity is prevailing this year 
in connection with the Russian Navy than for a long 
time past. The following is the programme of the 
Department of Naval Construction, brought up to 
date. In the spring, as soon as the Neva is free 
from ice, will be launched the corvette Rynda, now 
under course of construction at the dockyard on 
Galerni Island. The Rynda is a sister vessel of the 
torpedo ram cruiser Vitiaz, launched last autumn. 
She is 265 ft. long, 45 ft. broad, 14 ft. deep for- 
ward, and 18 ft. aft, and has a displacement of 
2998 horse-power. The engines are of 3000 
horse-power, and will drive the vessel at the rate 
of 15 knots an hour, which is far too slow for 
torpedo ram cruisers intended to compete with 
vessels of the Esmeralda type. Their armament, 
six 15-centimetre guns, four 9-pounders, and six 
machine guns, is also considered too weak. Both 
vessels will be provided ‘with two torpedo launching 
apparatus, will carry 700 tons of coal, lasting ten 
days, and be manned with a crew of 400 all told. 
Their estimated cost is 1,250,000 roubles, or 
125,000/. apiece. During the launch of the Vitiaz 
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last autumn, the stern-post was severely damaged, 
and will have to be replaced by a new one in the 
spring. Altogether the Government is not so 
pleased with the vessels as when they were first de- 
signed, both France and Italy, as well as England 
having in the interval commenced the construction 
of vessels of the same type, but in every respect 
infinitely superior tothem. In consequence of this 
it is expected that the Admiralty during the summer 
will lay down the keel of two more vessels sur- 
passing those being built abroad. At any rate 


designs are being prepared at the Admiralty with 


this aim in view, and every effort is being 
made to combine in the new vessel, all the 
excellences that exist in the varieties of torpedo 
ram cruisers now under course of construction 
in the different European dockyards. In the 
spring will also take place the laying of the 


keel of the Alexander II., at which the emperor | 


will be present. This is to be a half-armoured 
frigate of the well-known Minin type, but half 
as large again, and intended to be, as _ re- 
gards defensive armour, artillery, and speed, one 
of the most powerful cruisers afloat. Full parti- 
culars as to her design have not yet transpired. 
She will be built at the ‘‘ New Admiralty” dock- 
yard on the Neva. In the autumn will be launched 
from the Baltic Iron Works, the Admiral Nakhi- 
moff, another half-armoured frigate having a dis- 
placement of 7781 tons, engines of 8000 indicated 
horse-power, and a speed of 16 knots. Her prin- 
cipal armament, four 15-ton guns, will be carried 
in two turrets, and she will further be provided 
with ten 4-ton guns. She will be protected by a 
belt of armour 10 in. thick. These details will 
give some idea of the character of the other frigate, 
Alexander H., which will be a sister vessel, con- 
taining what improvements have cropped up since 
the Admiral Nakhimoff was designed. Besides these 
three vessels, the Rynda, Alexander II., and Ad- 
miral Nakhimoff, all intended for the Baltic fleet, 
the Admiralty will be busy during the year witha 
fourth, of the Sachsen type. The details of this 
have not yet become sufficiently public to allow of 
their being criticised, and it may be stated that every 
effort will be made to improve upon and beat the 
Sachsen. In addition to these vessels, the gunboat 


Bobr is being built in Finland for the Siberian | 


flotilla, and several sea-going torpedo boats, 127 ft. 


long, are either ordered, or actually in hand. So} 


many gunboats have been built for the Baltic 
fleet during the last five years, that no additions 
under this head are required, but during the same 
period there has been a suspension in the building 
of torpedo vessels, owing to Russia having plenty 
on hand, and being desirous of watching the develop- 
ment of new types in Europe. Now, however, 
that Europe is going ahead in this direction, 
Russia has decided to renew her efforts. In the 
Black Sea, the summer will be marked by the 
launches of three new ironclads, two at Sebas- 
topol and the other at Nicolaeff. They are of the 
heaviest type, 314 ft. long, 69 ft. broad, and 42 ft. 
deep. Their plating is 5 in. thick above the 
water line, and 3 in. below; the three turrets 
having 14 in. of plating in front and 12 in. behind. 
Their engines will be of 9000 horse-power, and 
comprise three cylinders, 14 boilers, and two 
screws. Twelve heavy guns will be carried by the 
vessels, six 12 in. guns in the turret, and six 6 in. 
ones on the upper deck. The two vessels at Se- 
bastopol, the Sinope and Tchesme, are being con- 


| structed by the Black Sea Steam Navigation Com- 
pany, while the Katerina II. is being built at 
Nicolaeff by the naval authorities themselves. At 
Nicolaeff the keel of a fourth ironclad of the same 
type will be laid in the summer by the Minister 
of Marine, and several new gunboats and torpedo 
cutters are projected. Altogether considerable 
shipbuilding activity will prevail in the Black Sea. 











SPONTANEOUS COMBUSTION OF COAL. 


THE opening up of numerous deposits of excellent 
| bituminous coal have supplied the American market 
with soft coal in such quantities that it can be sold 
| at one dollar per ton cheaper than anthracite coal, 
| and at the present market prices many manufac- 
| turers find it to theiradvantage to use bituminous 
|in place of anthracite coal. But this has intro- 
duced the new danger of spontaneous combustion 
| of coal. It has been the practice of American 
manufacturers to store their anthracite coal in the 
most convenient places irrespective of other consi- 
derations than convenience, and frequently a por- 
tion of it has been kept in the basements of store- 
houses containing goods or raw material in the 
stories above. In one manufacturing city six fires 
have occurred from spontaneous combustion of bitu- 
minous coal, These fires originated around wood 
columns in coal over 15 ft. deep and which had 
been stored for about five months. It is important 
that a coal pocket be thoroughly cleared before a 
fresh supply is added. But little reliance can be 
placed in thermostats connected to an electric cir- 
cuit and placed in the coal, because the connections 
would soon become impaired by the corrosive liquids 
| in the coal, neither can sprinklers, either automatic 
| or perforated, be used to advantage in such a 
place, as the even spray of water thrown upon 
burning coal would coke the upper portion of the 
burning mass and render it too impervious to a 
further supply to extinguish a large fire ; a liberal 
water supply from hydrants, with the lower portion 
of the coal pocket depressed, so as to form a basin 
for water, and ventilation across the top of the pile, 
are desirable, but the weight of evidence is decidedly 
against any measures to attempt to ventilate the in- 
terior of sucha coal pile. Pointed rods made of 
$in. iron indicate the warm places in a coal pile. In 
| one instance of recent occurrence, exception was 
taken to the safety of a certain coal pile 18 ft. deep 
and traversed by wood columns, because the iron 
rods indicated a temperature of over 100 deg. 
Fahr. in a certain portion of the pile, 8 ft. below 
the surface. It was determined that the roof 
should be supported by trusses and the columns 
removed as soon as the coal was consumed. Two 
months later a horizontal stratum 2 ft. thick was 
found to be on fire and this burned off six 
wood columns 1 ft. square, but the fire was not 
suspected in its early stages although several men 
were constantly removing coal from the pile. 
Apart from the questions of time and mass it 
is not easy to predetermine the factors which induce 
such fires. It is probable that the absorption of 
oxygen of the air by the finely divided carbon form- 
ing the dust of soft coal produces heat in the same 
manner as fires occur in lamp-black and char- 
coal. When the coal is damp the decomposi- 
tion of iron pyrites and possibly of the organic 
compounds of sulphur produce sufficient heat to 
cause ignition of the coal, but the greatest percen- 
tage of sulphur in any lump of coal is the measure 
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of the danger, and not the proportion as determined 
by the analysis of an average sample of the coal 
selected from various portions of the pile. The 
analyses of coal, tabulated on the preceding page, 
except the first eight, were made in the course of 
an investigation of this subject by the underwriters 
interested, and show the highest ratio of sulphur in 
any form to be }5 of 1 per cent. All of these coals 
bear high reputations, and have been used for years, 
and yet, with one exception, all have been known 
to produce spontaneous ignition, although such a 
result hardly seems to be expected from the small 
amount of heat generated by the dissociation of 
any such amount of iron pyrites as that shown in 
the analyses. Either the sulphur must have been 
localised or the fire started from the occlusion of 
the oxygen in the air by the fine carbon. 








NOTES. 
THe VALIpITy oF ACCUMULATOR PATENTS. 

Tue United States patents of Mr. Sellon and Mr. 
Swan for secondary batteries have been vigorously 
contested by Messrs. Brush and Starr, and for two 
years the case has been fought, appeal after appeal 
having been heard. Recently the last hearing 
which is possible to Mr. Brush came off, and the 
priority of the patents of the Electrical Power 
Storage Company was affirmed as against both 
Brush and Starr. There is still the possibility of 
another appeal from Starr. 


Fire ALARMS IN Paris, 

Until recently the city of Paris has not possessed 
any system of fire alarms such as now exist in many 
cities, but this want is now being filled by the 
placing of a number of such apparatus, ten of which 
have been in operation since the 16th of January. 
In case of fire, the first passer-by breaks the glass, 
and presses the call button beneath. This throws 
a double bell into operation, one at the fire engine 
station, and the other at the alarm post itself. This 
latter continues ringing until the first has been 
stopped by the fireman at the station. 


THE Paris ELEcTRIcCAL EXHIBITION. 

The Exhibition of Electricity, which, according 
to the announced arrangements was to have been 
held at the Observatoire during this month, has 
been postponed to the 15th of March, on ac- 
count of the bad weather, which appears likely to 
last. The delay will only add to the extent, and 
help to insure the success of this Exhibition, which, 
however, will probably not be on a very extensive 
scale. About 100 horse-power is being provided, 
and applications for space will be entertained till 
the 15th of February at the office of the Société 
Internationale des Electriciens, 3, Rue Séguier, 
Paris. 

INVERSION OF Contact ELECTROMOTIVE Force. 

In a recent note to the French Academy of 
Sciences, M. F. F. Le Roux gives an interesting 
account of experiments which he has made to de- 
monstrate the fact ‘that the electromotive force of 
an iron-copper contact is inverted at a high tempera- 
ture. From these experiments he is led to conclude 
that towards the temperature of 1000 deg. Cent. 
a current going from the copper to the iron heats the 
junction, whilst at the ordinary temperature it cools 
the junction. Thus for the first time we have experi- 
mental proof of the change of sign of the function 
of the temperature which the electromotive force of 
contact between two metals represents. The fact 
is interesting, both in a thermo-electric and a 
chemical sense. 


Tae Paris-Crem ELEctRicaL TRANSMISSION 
EXPERIMENTS. 

The severe weather which has been general in 
France, and which has caused all sorts of inconve- 
nience in the circulation of trains and the working 
of telegraphs, has also given some trouble in the 
fixing of the line which is to be employed in the 
experiments of M. Marcel Deprez between Paris 
and Creil. Asis known, a portion of this line is 
insulated on the Berthoud-Borel system. This line 
is delivered on the ground in lengths rolled upon 
frames, which are very difficult to unwind during 
extreme cold, without cracking the lead envelope. 
It has been found necessary to heat them by burn- 
ing straw, and it is possible that it may be necessary 
to await the coming of milder weather to carry on 
the work. 


A Grant PULLEY. 
A grooved flywheel of remarkable size and weight 
is in course of manufacture by Messrs. Goodfellow 
and Matthews, of Hyde. The diameter is 34 ft., 








and the weight 83 tons, while the circumferential 
velocity will be 5350 ft., or over a mile a minute. 
The face is grooved for 32 ropes, each 1? in. in 
diameter, and capable of driving 40 horse-power. 
The flywheel is intended for the factory of the 
Astley Mills Company, near Hyde Junction, and is 
made in fifty pieces. It comprises two sections, 
each of which has a boss, 12 arms, and 12 segments. 
The segments are joined together by eight bolts 
1} in. in diameter, and are each attached by four 
bolts, 24 in. in diameter, to the arms. The bosses 
each weigh 8 tons, and are keyed to the shaft by 
four keys 7in. wide. The ropes will transmit an 
aggregate of 1280 horse-power. 


Tue East River Baince. 

The suspension bridge which spans the East River, 
and connects the cities of New York and Brooklyn, 
has a traction system of railway, in respect to which 
the following data are given. Length of track 
5600 ft. ; grade, 34 ft. in 100; speed, 10 miles per 
hour; weight of train loaded with passengers, 
26 tons. Three trains are continually in transit, 
leaving the termini every two minutes. The 
power is furnished by two engines having cylin- 
ders 96 in. in diameter by 48 in. stroke running 
at 60 revolutions per minute, the maximum 
horse-power being 270, and minimum 54; the 
difference being that two of the three trains are 
sometimes on the ascending and at other times on 
the descending grade, thus throwing the rolling 
stock out of equilibrium. The average indicated 
horse-power is 162, and the coal account shows an 
average consumption of 500 lb. coal per hour. 


THE OISE AND AISNE CANAL. 

The works of the Oise and Aisne Canal involve a 
tunnel a mile and a quarter long, through soft ground 
which in many parts is full of water. The under- 
taking was commenced in May, 1881, by M. F. 
Maurel, and at both entrances water was imme- 
diately met with. On the Aisneside this continued 
for 984 ft., when dry sand and clay were found for 
the next 2950 ft. On the Oise side the difficulties 
from the falling-in of the wet ground, were so great, 
that during the first 442 ft., all the ordinary expe- 
dients were tried in succession and found insuffi- 
cient. Recourse was then had to the use of com- 
pressed air at a pressure of 17 lb. per square inch, 
and by this means 327 ft. more were accomplished. 
But in August, 1884, the work was abruptly stopped 
by an accident which cost the lives of seventeen men. 
The neighbouring pyrites-bearing strata, dried by 
the passage of the air, became ignited, and the 
fumes suffocated the workmen. At the commence- 
ment of next month (February) a fresh start is to 
be made with greater precautions. 


Tue 1889 Exursirion. 

The sub-committee of works has already prepared 
for this undertaking a preliminary scheme, which 
proposes the construction of two principal build- 
ings at the entrance to the Champs de Mars, situ- 
ated longitudinally to the Avenues de Suffren and 
dela Bourdonnaye, at the back of the garden which 
has been laid out on the bank of the Seine. One of 
these buildings will be devoted to art, and the other 
to science. Behind, and on each side of an avenue 
60 metres wide, laid on the axis of the Champs de 
Mars, will be placed large numbers of exhibition 
buildings devised on the lines laid down by M. 
Berger, as described by us last week. The modifica- 
tions to be introduced into the Trocadero, will 
consist principally in the addition of another 
story to the two wings. Moreover, the Palace 
will be lighted by electricity, and heated and 
warmed by anew system, of which we shall publish 
full details at a later date. According to an estimate 
prepared by M. Alphand, the whole of the work on 
the Champs de Mars will cost 56,009,000 francs, of 
which 4,000,000 francs will be spent on the 
Trocadero. 


A Visionary Suip CaNAt. 

Fired by the advantages offered by the proposed 
waterway from Manchester to the Mersey, Mr. 
Joseph Robinson, of Woodbridye-road, Ipswich, 
has given to the world a scheme for making 
Birmingham a port on the German Ocean. By 
means of a ship canal commencing at Ipswich and 
passing through Cambridge, Bedford, and North- 
ampton, the capital of the Midlands is to receive 
from 5000 tons steamers the produce of foreign 
climes at its very doors, while in return the dusky 
dweller on the Congo will deck his ample form and 
cultivate his cesthetic faculty with Brummagem 
jewellery obtained at the lowest possible cost. 
The route follows the line of existing canals, and 


the ‘‘ engineering part of the scheme does not pre- 
sent any serious obstacles.” The vessels are to be 
towed by locomotives running on tracks laid on the 
canal bank, and the speed is to be 15 miles an hour. 
The present locks are to be superseded by inclined 
planes, up and down which the ships will career at 
such a speed that a journey of 200 miles may be 
accomplished in one day. The details of the under- 
taking are not yet complete, but the cost is estimated 
at fifty millions sterling. One of the most gratify- 
ing features of the whole is that the railway divi- 
dends will be increased by the canal, and that the 
directors of four principal lines are to send nominees 
to the Board. 


Tests FoR HEARING. 

A few years ago the tests for colour blindness called 
attention toa prevalence of imperfect vision hitherto 
unsuspected, and some of the United States require 
that all railway employés shall have the sensitive- 
ness of their eyesight to colour certified to before a 
competent tribunal, previous to their acting in any 
position requiring the use of coloured signals. Tests 
for strength of eyesight are as common as vendors 
of spectacles, but Professor A. Graham Bell, of 
telephone fame, has added to the instruments for 
measuring the acumen of the senses, by the con- 
struction of an apparatus for determining the 
capacity of the ear. It has been described as a 
telephone receiver with a rotary circuit breaker re- 
volving at a sufficiently high speed to produce a 
note of uniform pitch to the listener at the tele- 
phone. By means of increasing the distance be- 
tween two coils in the circuit, the current is dimi- 
nished and the sound at the telephone weakened 
until inaudible. By means of a scale showing the 
distance between the coils, a standard is obtained 
for the representation of the acuteness of the ear. 
It has been found that equal capacity of both ears 
is exceptional, most persons having a marked dif- 
ference in this respect. From the results of a 
number of tests among the public school children 
in New York, Professor Bell estimates that 10 per 
cent. have slight defects in hearing and that one 
per cent. are too deaf to receive benefits from the 
ordinary modes of instruction. 


Hyprav tic MacHINERY. 

In speaking before the Society of Arts on January 
14, Mr. Ralph H. Tweddell said that many hydraulic 
machines considered individually were not econo- 
mical, when compared with geared machines for 
doing the same work, but that considered collec- 
tively matters were just reversed, because the losses 
incidental to the transmission of power by gearing 
more than counterbalance any economy in the 
machines themselves. The accumulator, also, con- 
tributed as much to the economical efficiency of the 
system as any factor in it, because it permitted the 
power of the engine to be stored while the machines 
were at rest, and thus a smaller motor working 
under more economical conditions, could be em- 
ployed. Often the shafts and countershafts in a 
workshop absorbed more power than the machines, 
while the loss in hydraulic mains was almost inap- 
preciable. These latter were placed underground ; 
they needed no foundations, and no columns or 
brackets, and permitted of the machines being 
placed nearer together than usual. In the discus- 
sion which followed the paper, Professor Unwin 
called attention to the fact that in hydraulic 
machines for punching and rivetting, the water and 
the pipes, together with the contents and load of the 
accumulator formed an enormously heavy piston, the 
inertia of which added to the final squeeze of 
the ram. This was confirmed by Mr. Platt, who 
said that they found that rivets closed by pressure 
derived directly from the pump were not satis- 
factory. 


THE s.s. ‘¢ Tarnvt.” 

The s.s. Tainui, a fine new emigrant steamer of 
about 5000 tons burthen, built for the New Zealand 
trade by Messrs. Denny and Brothers, of Dum- 
barton, and belonging to Messrs. Shaw, Savill, 
and Albion, has been fitted with the electric light by 
Mr. R. D. Smillie, M.S.T.E., the chief electrician 
of Messrs. Denny and Brothers, of Dumbarton, the 
constructors. Professor Jamieson acted as con- 
sulting electrician for the owners. There are some 
306 twenty-candle Swan lamps on board, fed by 
two Ferranti dynamos, excited by two small 
Siemens machines. The power is derived from a 
Marshall engine. The wiring of the ship has been 
executed with great care, no conductor being 
exposed in any part of the vessel, and contact 








with metal guarded against by wooden sheath- 
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ing. The switches are specially designed by Mr. 
Smillie, and secure a good contact while avoiding 
the ill-effects of sparking betwen the contacts. Mica- 
foil fuzes are inserted in each main and branch cir- 
cuit. The insulation resistance of the circuits is very 
high, and the copper conductor is provided according 
to the rule of 100 ampére per square centimetre. The 
loss of energy in the connections and leads is said to 
be only $ per cent. of that consumed in the lamps. 
The fittings are silver-plated, and the lamp globes 
of ground glass are ground inside, and smooth 
outside, an improvement rendered advisable ‘by the 
settlement of dust obscuring the globes and render- 
ing them difficult to clean when the ground surface 
is outermost. The lamps are arranged in the cabins 
on the allowance of 64square feet per20-candle lamp, 
an allowance which Mr. Smillie has found suitable, 
and they are generally placed beside the port-holes. 


THE ProposED 1000 rr. TowEr. 

The prospect of future laurels to be gained by M. 
Eiffel in constructing a tower 1000 ft. high as a monu- 
ment of the 1889 Exhibition, has roused the ambi- 
tion of M. Bourdais, architect to the Trocadero. 
Kelipsing M. Eiffel’s designs, he proposes to con- 
struct atower of masonry 1000 ft. high, to be sur- 
mounted by an iron structure of about 230 ft. in 
height. It is stated that the chief object of this 
strange edifice would be to light Paris by electricity ; 
if so M. Bourdais has scarcely considered his subject 
properly. An attempt at lighting in this way was 
made some time since in France, the summit of the 
tower of Rouen Cathedral serving as a point for dif- 
fusion, but very disappointing results were obtained. 
The inexorable law of the squares of distances would 
demand the fixing of a miniature sun on the top of 
M. Bourdais’ column, before anything like a useful 
light could be distributed. This method of light- 
ing has been tried in several American cities with 
relative success, but of course the heights employed 
are comparatively small. The Bourdais monument 
would be erected in the Place du Carrousel, and 
besides serving as a light tower would be em- 
ployed for many kinds of experiments, such as those 
connected with falling bodies, and would be used on 
a limited scale as an aéropathic establishment, an 
idea, which, by the way, is not a novel one. As 
to the lighting it would consist of a series of parallel 
beams thrown upon a number of mirrors placed in 
different parts of Paris, and distributed by them, 
something on the Jaspar system. It is almost 
needless to say, that this scheme will scarcely re- 
ceive any serious support. 


THe Laws oF Friction. 

M. Marcel Deprez, the eminent electrician, re- 
cently brought some interesting experiments on 
friction before the French Academy of Sciences, 
and M. G. A. Hirn has since drawn attention to the 
fact that M. Deprez’s results agree with certain con- 
clusions arrived at by him some thirty years ago, 
and published in the Bulletin de la Société Indus- 
trielle, of Mullhouse, 1855. As these conclusions 
appear to have been overlooked, M. Hirn again 
formulates them as follows: (1) There is a remark- 
able difference between the friction of two pieces on 
each other wher the surfaces are dry and when the 
surfaces are lubricated by some unctuous matter or 
air. (2) With dry surfaces the coefficient of fric- 
tion is independent of speed, surface, and load. 
(3) With lubricated surfaces the friction is always a 
function of the speed, load, and extent of surface 
contact. (4) The value of the coefficient in the 
latter case depends on the quantity of lubricator, 
the temperature, and the nature of the motion, &c., 
but (5) in ordinary cases the effort necessary to 
overcome the resistance is proportional to the square 
roots of the surfaces in contact, the square roots of 
the load pressing them together, and (when the 
lubricator is abundant) to the speed. (6) With 
high speeds, or at least when the loads are small 
relatively to the extent of gliding surfaces, many 
substances can be used as lubricators. Air under 
certain circumstances and in sufficient quantity 
becomes the best lubricator, the coefficient then 


falling to 50 000" When on the contrary the speed 
is low or the charges relatively great, the oily 
matter may be expelled and lose its effect, the 
coefficient rising to from ;1, to 7%. 

ScrENcE CoMMISSIONS IN FRANCE. 

The Minister of Public Instruction in France has 
appointed a commission, composed of engineers and 
physicists, to proceed to Spain to investigate the 
causes of the earthquakes that have recently de- 
vastated Andalusia. A commission has also been 








appointed to examine as to the advisability of, and on 
the results which would follow, an extension of the 
decimal system to the measurement of time and of 
angles. The advantages of such a change are in- 
disputable, and the proposal met with very strong 
advocacy at the Washington Congress. Proposed 
by the French delegate, M. Janssen, the sugges- 
tion was supported by the representatives of twenty- 
one out of twenty-four countries present at the 
Conference. The initiative taken by France in this 
matter is very appropriate ; the decimal system is 
already practically applied to angular measurements 
in some French departments, and especially in the 
bureaux connected with the Ministry of War. Its 
universal application would have the advantage of 
simplifying calculations to a considerable extent, 
and probably astronomers would vote for its adop- 
tion without one dissentient voice. The commission 
presided over by the Minister of Public Instruction 
has for vice-presidents, M. Faye, President of the 
Bureau of Longitude, and M. Janssen, director of 
the Meudon Observatory. The members are MM. 
d’Abadie, Bouquet de la Grye, Cornu, Darbour, 
Dupuy de Léme, Hervé-Mangon, Jordan, Maurice 
Levy, Mascart, Perrier, Philips, and Roland, of the 
Academie des Sciences; Blavier, director of the 
Telegraph School ; Caspari, hydrographic engineer ; 
de Chamontois, Inspector-General of Mines ; 
Clavery, director of Communal Business in the 
Ministry of Foreign Affairs; Greard, member of 
the Institute, vice-rector of the Academy of Paris; 
Colonel Launedat, director of the Conservatoire 
des Arts et Metiers ; Noblemaire, director-general 
of the Paris, Lyons, and Mediterranean Railway ; 
and General Peancellier. 


PREPARATION OF BurLpine Biocks, &c., FROM 
Furnace S3aas. 

A method is in use at the Kénigin Marienhiitte 
at Cainsdorf, in Saxony, for making the building 
blocks from furnace slags. The method is based on 
the fact that if a large lump of solidified slag is 
broken by hammering, the pieces from the interior 
are always considerably tougher and stronger than 
the outside. A pitis made, lined with suitable brick 
or stonework. The bottom consists of a cast-iron 
plate 2 in. thick. On this plate stand iron blocks, or 
carriers, 2 in. high, which support another iron plate 
having holes 2 in. diameter left in it. On this per- 
forated plate stand the moulds for the slag blocks, 
so arranged that each mould stands over one of the 
perforations in the plate, the moulds themselves 
being open at the bottom and top, like moulds used 
in making bricks by hand. After the moulds are 
placed on the plate, they are covered over by another 
plate, or plates, with similar preforations, one to 
each mould. The slag is allowed to flow into the 
pit and down on to the bottom plate, rising up and 
filling the space between this and the plate under 
the moulds, and passing into the latter through the 
perforations. The liberated gases escape through 
the perforations in the plate covering the moulds, 
till the slag rises high enough in the pit to cover 
this plate and flow into the moulds also from the 
top. The slag is allowed to rise at least 2in. 
above the top plate, and then the mass is left to 
cool slowly for 36 or 48 hours, according to the size 
of the pit, after which the slag blocks are broken 
out. The blocks so prepared are said to be very 
good, and are used for pavements, for building, 
&c. Even very basic slags and blast furnace slags 
are stated to make very serviceable blocks under 
this treatment. Instead of a special casting pit for 
the blocks, the slag wagon may be used by putting 
the iron blocks or carriers on the bottom of the 
wagon, and placing the mould then between two 
iron plates as above described. 


Gas IN THE WORKSHOP. 

Last week, Mr. Thomas Fletcher, of Warrington, 
addressed the Association of Foremen Engineers 
of Manchester upon the use of gas in the work- 
shop. He told them that, except for benchwork, 
it was wasteful to arrange burners round the walls, 
as a large portion of the light was absorbed by the 
bricks and lost. Large jets also were more econo- 
mical than small ones, but the more expensive forms 
of regenerative burners were so high-priced that 
the saving they were able to eftect in the 400 hours 
per year that they were used in the workshop did 
not justify the outlay. Lights should always be as 
low down as can be conveniently arranged, and 
should be protected from draughts by enamelled 
hoods rather than by glass, which destroys much of 
the illumination even when clear. The burners 
should be union jets, that is, burners with two holes 





at an angle to each other, and not with slits, as the 
latter are liable to partial stoppage by dust. An 
ordinary burner will give a much better light when 
turned over with the plane of the flame horizontal 
until the flame becomes saucer-shaped. A burner 
consuming 5 ft. per hour with a horizontal flame is 
a better fitter’s light than an upright burner with 
6 cubic feet. Turning from lighting to heating the 
speaker said that blowpipes could be made to give 
any special shape of flame for such purposes as 
heating odd shapes of forgings, brands, &c. As an 
example collars and tyres can be shrunk on with a 
ring burner and a Roots’ blower in less time than a 
labourer can light a fire for the purpose. Gas could 
also be used for heating purposes without flame, 
and if after an ordinary blowpipe jet had been 
directed upon a bed of coke for a few minutes the 
gas were momentarily cut off and then turned on 
again, the furnace could be raised to a very in- 
tense temperature, so great indeed that no known 
crucible would stand it. This method is largely 
used on the Continent, and is so easy of application 
that by its aid a crucible of cast iron could be melted 
in a bedroom fireplace if the front bars were covered 
with sheet iron provided with a hole for the en- 
trance of the blast. ‘By a little modification a 
smith’s hearth can be made on this plan. The great 
value of apparatus worked by lighting gas is for 
private or experimental work, as it enables opera- 
tions of considerable magnitude to be carried on 
without the aid of workmen. 
EFFICIENCY OF INCANDESCENCE Lamps. 

The high efficiency claimed by Messrs. Wood- 
house and Rawson for their incandescence lamps 
was put to the test at the Vienna Exhibition by a 
jury consisting of Dr. Erasmus Kitler, Dr. Antonio 
dos Santos Viegas, Dr. Josef Haubner, and Dr. E. 
Maiss. These gentlemen made a series of tests, 
the details of which are given in the following 
Table, from which it will be seen that these lamps 
are economical, as compared with others in the 
market, even when they are run much below their 
standard capacity. Thus the Woodhouse-Rawson 
20 candle-power lamp has an efliciency of 3.77 watts 
when run at 9 candle-power, and 3.3 watts at 11 
candle-power, the latter being about the efticiency 
claimed by other makers for their lamps when at 
full brilliancy. Table II. gives the average efti- 
ciency of the total number of lamps tested, that is 
2.38 watts per candle-power, or 312 candles per 
horse-power. The life of the lamps does not appear 
to have been tested. 

TABLE I.—Tests of Incandescence Lamps. 
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20 | 20.78 | 1.072 | | 
These results agree well with the tests made by 
Mr. Preece on similar lamps at Wimbledon, his 
experiments, however, being conducted with lamps 
of a later and somewhat improved manufacture. 
Messrs. Woodhouse and Rawson’s exhibit at 
Vienna included a flexible ladder extending from 
floor to ceiling with ten incandescence lamps hung 
oneach ring. This attracted universal attention 
and was named by the visitors ‘‘ Jacob’s ladder.” 


Roacers’ Arc Lamp. 


The arc lamp of Mr. Francis M. Rogers is a 
clutch lamp of simple and novel action, the 











working of the clutch being based on the link 
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ion of a parallel ruler. Fig. 1 illustrates the 
yo form ae the lamp, and Fig. 2 the details of 
the clutch. The current enters by the terminal A 
(Fig. 1) and after passing through the solenoid B, 
traverses the upper carbon C and the lower carbon 
D, then leaves the lamp by the terminal E. A soft 
iron core F, carrying the stem or holder of the 
upper carbon C, is pulled up into the hollow of the 
solenoid, and thereby strikes the arc. Near its 
lower end the core F is formed square and one-half 
of it, G, is cut out but attached to the rest, by four 
straight links H, two of which are shown in Fig. 2. 
When the core is lifted by the current, the linked 
half G drops down upon the stem and clips it 
securely, thereby holding the latter in place. 






































Fia. 2. 


When, however, the arc lengthens, and the current 
is weakened in the solenoid, the core drops, and the 
clutch G, touching the plate I, releases the stem 
and shortens the arc. The lower end of the core 
is fitted with a screw-nut J by which the normal 
length of the arc is adjusted. The clutch G having 
a considerable gripping surface, acts as a brake upon 
the stem, without scoring it. This clutch is ap- 
plicable to most electric arc lamps with a little 
modification of the latter; and Mr. Rogers has also 





constructed a shunt lamp in which the solenoid 
B is wound with fine wire, and placed in a shunt 
circuit with the arc ; while a second solenoid of low 
resistance is placed in the main circuit and serves 
to strike the arc. The lamp has been in use for 
several months past and is found to work very 
steadily. It has in fact been employed for colour 
testing and photography, its simplicity of action, 
and freedom from derangement, causing it to be 
very easily managed. 


Tue Merropouiran Ratiway. 

The general meeting of the Metropolitan Railway 
Company, which was held on the 23rd inst., under 
the presidency of Sir Edward Waikin, possessed 
more interest than usually attaches to such proceed- 
ings. The fiasco of the inner circle, the falling off 
in traffic, and the serious depreciation in the value 
of shares, were awkward subjects to deal with, but 
Sir Edward is never so great as when he has to face 
public indignation, which seems to affect him as 
much as water does a duck’s back. With regard to 
the fall in the price of shares, the chairman con- 
tented himself with reminding those who felt 
aggrieved that years ago he had advised putting by 
a sum which would at the present time amount to 
80,000/., and which might have been now divided. 
There are, however, some ‘‘nest eggs” which may 
be drawn upon, sufficient it is thought to pay a 
dividend of 5 per cent. for two years. The ‘nest 
egg” system of finance is convenient and legitimate 
enough in its way if the general circumstances of 
the case warrant it. But like all methods of stop- 
ping a gap, it is exceedingly dangerous excepting in 
the most scrupulous and discriminating hands. In 
spite of Sir Edward Watkin’s skilful pleading the 
fact remains that the Metropolitan wants 40,0001. 
net increase to maintain a 5 per cent. dividend 
without trenching on the reserves; and in the 
mean time there are weekly decreases in the re- 
ceipts. Unless the traffic increases in some extra- 
ordinary way—and it must be extraordinary on a 
line already overcrowded like the Metropolitan— 
at the end of two years the shareholders will find 
themselves in the same position they now occupy, 
but with their nest-eggs cooked and eaten. How- 
ever, the average railway shareholder cares little 
for the future so long as present dividends are kept 
up, and Sir Edward’s statements apparently had the 
desired effect, as the shares jumped up 2 per cent. 
next day. As for the falling off in traffic, that was 
avery easy matter to account for. It was all the 
wicked District’s fault; and Sir Edward, whose 
virtuous indignation often rises to the sublime, 
waxed eloquent whilst denouncing the iniquities 
of his neighbours. The circle ought to be made 
in seventy minutes, but at present the engines have 
to take water twice every other trip, and this loses 
seven minutes. Sir Edward had, however, been 
making arrangements that morning by which this 
could be avoided. With more rapid journeys and 
absolute punctuality, he thought that public conti- 
dence would be restored. Sir Edward would have 
nothing to do with amalgamation with the District 
on any terms, and considering the candid manner 
in which he expressed his opinion of the officials of 
that line, it is not to be wondered at. In the mean- 
time the public suffers from the friction of this dual 
control, caring little whether Sir Edward Watkin is 
the guileless lamb and the District Directors the 
rapacious wolves, or the reverse. Of this, however, 
it is certain that the District, bad as it is, is a 
pleasanter line to travel on than the Metropolitan. 


Tue Brusu Report. 

The directors of the Brush Company have issued 
their report and statements of accounts for the 
year 1884, and in it they congratulate the share- 
holders upon the improved position which electric 
lighting occupies among the industries of the world. 
During the past year the company has secured im- 
portant and remunerative contracts from Govern- 
ment, and has greatly extended the sphere of its 
operations in other directions. At the same time 
the fixed expenses have been gradually lessened. 
The action re Muir and Co. was lost by the 
company, the costs amounting to 1714/1. There 
is now no litigation pending, and the direc- 
tors hope that law charges may make a less im- 
posing appearance in their accounts in future. The 
accounts show that the capital of the company has 
been increased by 7992/. in consequence of share- 
holders availing themselves of the option of paying 
up the full amount for which they are liable on 
their shares. The total amount owing to creditors 
is 37261., while the good debts due to the company 





amount to 19,560/., and the cash to their credit at 
the bank and in hand stands at 10,541/. Thus the 
financial position of the undertaking, as regards 
working capital, is most satisfactory. he patent 
account shows an increase of 3676]. upon last year’s 
valuation. This increase represents the cost of 
maintaining the English and foreign patents, 
and of experiments and other initial steps neces- 
sary to obtain protection for improvements lately 
effected. The directors advise that 1500/. from 
the profits should be applied to the reduc- 
tion of this account. The concentration of the 
manufacturing operations has caused a part of the 
plant to be transferred from the property to the 
stock account. The former now stands at 40,1471. 
and the latter at 69,171). The Great Western 
and Brush Midland Companies are resigning their 
assets to the parent company in exchange for 
shares. These assets are estimated at 12,700/. for 
property, 4000/. for stock, 10,800/. in cash, and 
59751. for patentrights in twenty-eight counties. In 
addition thecompany, as shareholders, have received 
1000/. from the Great Western Company, and this 
has been carried to the credit of profitand loss. The 
result of the year’s working is a gress profit of 
22,9481. including theabove 1000/., and also proceeds 
of sale of patents, and of bad debts recovered. After 
deducting all standing charges and expenses there 
remains a surplus profit on the year’s working of 
57431. From this must be deducted the adverse 
balance of 1616/. brought forward from last year, 
leaving as the available result of all the transac- 
tions of the past year, a net surplus profit of 4127/. 
The profit and loss account shows the general charges 
on the one side, and the gross profits on the 
other. It would have been interesting to have 
learned what has been the turnover during the past 
year, but at the same time it is scarcely reasonable 
to expect a trading concern to be so exceedingly frank 
as to its operations. The chief charges are rent, 
taxes, fuel, &c., 4615/., directors’ fees, 15001. ; 
salaries, 52641. ; law charges, 1082/. ; and costs re 
Muir, 1714]. For the assets and rights of the two 
subsidiary companies there is to be paid at the most 
33,4751. in shares, and there has been received in 
cash, land and plant, 27,500/., in addition to the 
goodwill. This transaction appears equally on 
both sides of the account, and does not add to or 
decrease the apparent profits. It is pleasing to note 
the earnest and successful way in which the direc- 
tors are striving to raise the Brush Company from 
the state of collapse in which the present Board 
found it. The loss of last year has been converted 
into a profit, and with a revival of electric light- 
ing there is good hope of a dividend in the near 
future. It is probable, however, that a greater 
proportion of the profits will be due to the sale of 
Victoria dynamos that of Brush plant. 


Tue Gun AcciDENT ON Boarp THE ‘‘ ACTIVE.” 

A series of experiments were commenced on the 
19th inst. at the proof ground, Woolwich, under the 
auspices of a Committee formed for the purpose, in 
order to ascertain the cause of the explosion which 
occurred on board H.M.S. Active while at gun 
practice in November last off the Isle of Wight. It 
will be remembered that the weapon in question 
was a6-in. steel gun of the new pattern, and of 
Elswick manufacture. It burst near the muzzle 
while firing 17 lb. of powder, which is half the 
service charge. A similar gun had been placed 
at the disposal of the Committee. This accident 
cannot be attributed to double loading, as in 
the memorable instance of the Thunderer, the 
gun being a breechloader. Several theories have 
been broached to account for the mishap. It was 
suggested that a coat of lacquer, which had been 
given to the gun, had contracted the muzzle. By 
others it was thought that some such obstruction as a 
file or other tool, or perhaps a nail, a piece of cotton 
waste, sand, or any other rubbish may have been 
left in the bore. Proceeding on the latter assump- 
tion, the Committee charged with the experiments 
had iron wedges placed in the gun experimentally 
to interrupt the passage of theshot. The first day’s 
trial resulted in some experiments which were not 
down in the programme. The bomb-proof chamber, 
which had been used during the Thunderer’s experi- 
ments, was again brought into use. The muzzle of 
the gun was directed to a long iron cylinder 
5 ft. in diameter and 28 ft. long, filled with sand, 
placed for the purpose of collecting fragments. This 
cylinder projects out of the boom-proof cell some 
distance, and in order to prevent, as it thought, 
any chance of accident, it was covered with a heap 
of sand bags 12 ft. high, there being nearly 3000 in 
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all. Piles were also driven into the ground in order 
to increase the obstruction. The gun, however, 
proved more than equal to all these precautions, 
and drove the first projectile through the iron 
cylinder, and the sand bags above, high into the 
air, the shot falling close to where the Committee 
had taken its stand. On the following day the iron 
wedges referred to were placed in the grooves, 
the half-charge of powder being used. The 
largest of these wedges was jin. deep at the 
thicker part. The projectiles were shells filled 
with ,water, weighing 100 Ib., and were broken 
up after leaving the muzzle, the gun remaining ab- 
solutely uninjured, with not even a scratch on the 
bore. The records of pressure varied between 3.9 to 
5 tons per square inch, thus showing that no very 
extraordinary pressure had been set up. Some of the 
members of the Committee were of opinion that the 
wedges had been blown out before the projectile 
reached them, but subsequent experiments proved 
this not to bea fact. Up to this time none of the 
wedges had been recovered, and various expe- 
dients were had recourse to, to arrest their flight. 
Another wedge was placed in, and the gun again 
fired. This time the projectile was found to have 
penetrated the earth to a distance of about 4 ft., but 
the plank and millboard screens erected had not 
succeeded in stopping the wedge. Ultimately a 
wedge of iron js in. thick was recovered from 
the butt. It was pressed into the shape of the 
rifling, and the projectile fired with it was scored 
where the two had come in contact. The pressure 
on the base of the shot was 3.3 tons ; the gauge in 
the powder chamber registered 4.2 tons. As no 
extraordinary pressure had been set up, it was 
evident that the passage of the projectile could not 
have been arrested by the wedge, and again the gun 
was noteven scratched. The next experiment con- 
sisted in placing a 7 in. half-round file in the rifling. 
This lay easily in the groove, the tang pointing up 
the bore and the flat side uppermost. A slight coating 
of lacquer was used in orderto prevent the file sliding 
forward; the same precaution having been taken with 
the iron wedges during the later experiments. The 
position chosen was 30in. from the muzzle and 
45in. from the breech. On examination being 
made after the firing it was seen that the groove 
in which the file had been placed was scored for 
some distance, otherwise the gun was uninjured. 
The shot was also grooved and scratched for some 
distance, while the file was broken into small pieces. 
The pressure on the base of the shot was 4.2 tons 
per square inch. The final series of these experi- 
ments was made on Wednesday last. A steel 
rimer nearly 6 in. long and about 4 in. thick, 
was placed in the same position as_ before, 
but on firing the gun no further damage occurred 
than scoring the groove of the rifling. The 
rimer was not recovered, but the projectile was 
deeply grooved. A cold chisel was next placed in 
the bore. This was nearly 8 in. long, about ? in. 
broad, and ? in. thick. Its weight was about a 
pound. The cutting end was laid up the bore. It 
was very reasonably considered that by no possible 
chance could the gun survive this test, but the anti- 
cipations of the Committee were again falsified, for 
although the shell was broken up the weapon re- 
mained intact. This concluded the experiments for 
the present, but it is proposed at a future time to 
continue the investigation, when the gun will be 
distorted by being dropped from a height, or by 
letting heavy weights fall on it. 








MISCELLANEA. 

Tue North-Eastern Railway dividend is 7 per cent. 

Another detachment of the Telegraph Battalion of 
Royal Engineers is to be despatched to Bechuanaland. 

Sir Edward Watkin estimates that railway property 
has depreciated 41,000,000/. since 1881. 

The Newcastle and Gateshead Gas Company has been 
fined 10/, for supplying impure gas. 

Rear-Admiral Edye has been appointed Admiral Super- 
intendent of Devonport Dockyard. 

The North Central Wagon Works, near Rotherham, 
have been destroyed by fire. 

The Clifton Suspension Bridge Company’s dividend for 
last year is 3? per cent. 

The German Reichstag has voted a credit of 150,000 
marks for explorations in Central Africa. 

The New York Sun estimates the number of unemployed 
in New York city at 100,000. 
* The National Discount Company announces a dividend 
of 12 per cent. 
In army signalling the average rate of sending messages 








by large flags is 9 words per minute, and with small flags 
thirteen words a minute. 


‘The Greenwich and Millwall Subway Bill has complied 
with the requirements of the preliminary Standing Orders. 


The directors of the Consett Iron Company, Limited, 
have resolved to pay an interim dividend of 5s, per share 
on the 16th of February next. 


Mr. Graham, the Himalayan explorer, is about to un- 
dertake an expedition to the Congo accompanied by his 
Swiss guide. 

The accounts of the North-Eastern Railway show a 
balance for last half-year which will allow of a dividend 
on North-Eastern Consols at the rate of 7 per cent. 


The dividend of the Edinburgh-street Tramways Com- 
yor is proposed at the rate of 64 per cent. per annum. 
“our thousand pounds are to be carried to the reserve. 


The feeling which has been existing for some time 
between the dock companies and the whartingers is find- 
ing expression in the columns of the press. 


The Manchester, Sheffield, and Lincolnshire Railway 
pays 46,1487. per annum for local rates, equal to one per 
cent. dividend on the ordinary stock. 


The chairman of the Leeds Chamber of Commerce, at 
a recent meeting, congratulated the borough on the gene- 
rally satisfactory state of trade during the past year. 


M. de Molinari, the eminent Belgian economist, pro- 
poses a customs union between England, Holland, and 
Belgium, on the principles of the Zollverein. 


Lord Henry Scott has accepted the presidency of the 
Royal Counties Agricultural Society, whose meeting this 
year is to be held at Southampton. 


The yearly balance-sheet of the Barnsley British Co- 
operative Society shows a profit of 40,000/. ; a dividend of 
2s, 6d. in the pound is proposed. 


The issue of the new rifle to the volunteers has com- 
menced, and every effort is to be made to complete it 
before Easter. 


Twenty-eight thousand pounds are to be spent on a 
new road, two new landing piers, and a scheme of surface 
drainage at Bournemouth. 


_ The Trinity House has approved of a second lightship 
in the Crosby Channel, but the Mersey Dock Board has 
decided to lay down additional buoys instead. 


The directors of the London, Tilbury, and Southend 
Railway Company announce a dividend at the rate of 
8} per cent. per annum. 


The American Senate is holding protracted sessions on 
the Nicaraguan Canal treaty, and hopes to finish the 
debate this week. 


Large numbers of emigrants are returning from the 
rene States to Europe, in consequence of the dulness 
of trade. 


The harbour of Sierra Leone is to be improved, and a 
cable is laid from Cape Verde Islands to Bathurst, Sierra 
Leone, Accara, and thence to Ambas Bay. 


The directors of the New Zealand Loan and Trust 
Company propose an interim dividend at the rate of 20 
per cent. per annum. 


The Mersey Dock Board propose adopting the system 
of buoyage recommended bv the conference appointed to 
consider the question of a uniform system of buoyage. 


On February 5 there will be published by Symons and 
Co. the second volume of the Specialists’ Series, entitled 
‘Gas Engines.” The author is Mr. William Macgregor. 


It is said that one of the principal causes of the depres- 
sion in the American iron industry for 1854 was the low 
price of cereals. The trade is not expected to improve 
until the farmers are more prosperous. 


According to the Times, France possesses 1580 Hotchkiss 
revolving cannon, Germany 600, Russia 126, Holland 
126, the United States 103, Italy 72, whilst 297 more are 
divided amongst other nations. England possesses three, 


M. Kouschine, a Russian engineer, has discovered ten 
basins of sulphur in Eastern Siberia. These are to be 
worked by Government, and one of them alone will yield 
eight million tons, 


The commodore of the Australian Squadron has hoisted 
the British flag on the Louisiades, Woodlark Island, the 
Huon Gulf, and the Entrecasteaux Islands off the coast of 
New Guinea. 

The directors of the Direct United States Cable Com- 
pany have resolved to pay an interim dividend for. last 
quarter of 5s. per share, being at the rate of 5 per cent. per 
annum, 


Mr. E. C. Bruck, secretary to the Revenue and Agri- 
cultural Department to the Indian Government has read 
along and interesting paper on the “ Agricultural Re- 
sources of India.” 


The Manchester, Bury, Rochdale, and Oldham Steam 
Tramway Company are offering for subscription 202,000/. 
If obtained this sum will make the total subscribed no less 
than 590,000/. 


The subway between the South Kensington Station and 
the Exhibition buildings is making rapid progress. The 
passage will be 18 ft. wide, 11 ft. high. and 1300 ft. to 
1400 ft. long. 

The trade union has vetoed the offer made to the men 
by Messrs. John Elder and Co. to build a large vessel for 
the sake of finding them employment at the rate of wages 
paid in 1879. 

The contracts for the construction of the entire system 








of railways in Sardinia have been given to an English 
firm. The plans have been approved by the Italian Go- 
vernment, and the work will commence at once. 

Messrs. Harland and Wolff, of Belfast, have partially 
closed their yard, the reason being that they find it * im- 
possible to go on building if workmen persist in cutting 
down work sel what they did in former years,” 

The 10th company of the Royal Engineers has been 
specially set apart for railway duties. Most of the officers 
and men have undergone a practical course of instruction 
on the London, Chatham, and Dover Railway. 


The Admiralty contracts for chain cables, mooring chains, 
&c., have been placed in the hands of Messrs. Henry 
Wood and Co., Liverpool, for the next five years. Messrs, 
Morgan and Medhurst, of Limehouse and Rotherhithe, 
are the London agents. 


The London and North-Western Railway Company 
are proceeding against the owners of the Santa Clara for 
20,0007. on account of the loss of the Admiral Moorsom, 
The owners of the former vessel had already taken pro- 
ceedings of a similar nature against the railway company, 


The directors of the Anglo-American Telegraph Com- 
pany recommend iitnale which, with those already 
paid, will amount to 3/. 2s, 6d. per cent. on the ordinary 
consolidated, 6/. per cent. on the preferred, and 5s. per 
cent. on the deferred stocks for the year. 


The inhabitants of Cheapside have held a meeting and 
strongly condemned the proposed subway from Marble 
Arch to Cornhill. Sir John Bennett said that, though 
he would suffer by the scheme, yet it was for the public 
benefit, and he would support it. 


The Pennsylvania Railroad Company states that no 
agreement has been made by the companies belonging to 
the Vanderbilt system to keep up the rates, but for east- 
bound rates there is a general understanding between the 
important lines, 


The construction of the Laurenco Marques Railway, 
which will connect the Transvaal with the sea, is being 
made the subject of political intrigue, and it seems 
doubtful whether the scheme will be launched in this 
country. 

Sir Edward Watkin, presiding at the half-yearly meet- 
ing of the Manchester, Sheffield, and Lincolnshire Rail- 
way, said, in reference to the difference in revenue be- 
tween first, second, and third-class traffic, that the time 
had come when it would not pay to move so largea 
number of vehicles for so small an amount of traffic. 


Whale Island has been abandoned, on sanitary grounds, 
as a site for the proposed naval barracks at Portsmouth, 
and the Admiralty is said to have made arrangements 
with the War Department by which Upnor magazines, 
near Hilsea, will become available, the latter authorities 
receiving Horsea Island in exchange. 


The Council of Ministers has unanimously advised the 
Sultan of Turkey to reject the proposals of Baron Hirsch 
for the construction of the Turco-Servian Railway Junc- 
tion, although the latter offered to construct the lines at 
less cost, and to come to an agreement with the Ottoman 
Bank and the Comptoir d’Escompte. 


The joint report of Professor Crookes and Drs. Olding 
and Tidy on the water companies’ water during the last 
six months states that 99 per cent. of the samples tested 
were clear. One hundred and five Thames-derived 
samples averaged a little over three-tenths of a grain of 
organic matter to a gallon of water. 


The Bill promoted by the Corporation of London for the 
purpose of obtaining Parliamentary sanction to a scheme 
for constructing a bridge over the Thames near the Tower, 
has passed the preliminary Standing Orders. There will 
be one span to open for the passage of vessels. The time 
for completion is five years, and the borrowing power is 
750,000/. 

The gross receipts for the 22 principal railways in the 
United Kingdom for the week which ended January 18th 
amounted to 1,059,839/., the mileage being 14,9764 miles. 
For the corresponding period of last year the mileage was 
14,851} miles and the receipts 1,098,340/.: an increase of 
8 percent. in distance and a decrease of 3.5 per cent. in 
amount. 


A new shoal, presumably of volcanic origin, has been 
seen by Captain Soak of the s,s. Ardmellia, in the Malta 
Channel, the ship being in lat. about 36.43 N., long. 
13.30 E. It is not very far to the southward and eastward 
of Graham’s Patch, which was hove up some years ago, 
and is situated in mid-channel, markedon the chart 340 
to 175 fathoms. 

The annual general meeting of the Institution of 
Mechanical Engineers was held yesterday evening, the 
proceedings being commenced by the reading of the 
annual report and the announcement of the results 
of the ballot for members of Council &c. The retiring 
president, Mr. I. Lowthian Bell, then vacated the chair 
in favour of his successor, Mr. Jeremiah Head. The 
remainder of the meeting was devoted — to the 
discussion of the first resolution standing in the name 
of Mr. John Robinson, this resolution being, on the 

uestion being put to the vote, rejected by the members. 
The election of the secretary will thus remain as hereto- 
fore in the hands of the members, a decision upon which 
they are to be congratulated. Mr. Robinson’s second 
and third resolutions, together with that proposed by 
Mr. G. D. Hughes, will be dealt with at the adjourned 
meeting to be held this evening. 


Work is being carried on night and day at No. 2 

aving dock of the Clyde Trustees by aid of five arc 
amps of 3000 candle-power each, —_— by Messrs, 
Henry Bennet and Co., of Glasgow. ree of the lam 
are on the dock itself, and two are on 50 ft. poles at the 
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concrete-mixing and cylinder-making department. The 
dynamo is driven by a Robey portable engine, and the 
engine house is lighted by five Bernstein incandescence 
lamps fed by a Grove dynamo. 


According to the London and China Telegraph, the 
United North and South Chinese fleets, thirteen vesssels 
in all, which were to raise the blockade of Admiral Ting, 
consisted of the following vessels: Chao-yung and Yang- 
wei, steel cruisers, by Armstrong, 19 ft. rams, speed 
16 knots; two 25-ton bay paeahes steel guns, bow and 
stern, four breechloading 40-pounders broadside, and four 
machine guns; Nan-shen and Nan-shui, new German 
built cruisers, two 18 or 25-ton Armstrong’s en barbette, 
eight 12-ton’ breechloading Krupps and six machine ; 
Yuyuan, composite frigate, two 12-ton breechloading 
Vavasseurs, bow and stern, and twenty 60-pounder 
breechloading Krupps; Cheng-Ching, composite ram, 
two 12-ton guns and eight 45 breechloading Krupps ; 
and Ka-chi, composite corvette armed as the last. Vice- 
Admiral Wan-li-Cheng (Admiral Sebelin, a German) 
commands the fleet under Admiral Wu. 


The following are the exports and imports of France 
for the years 1883-84 ; 

















Imports. a 
_— } 1884, 1883. 
francs. francs. 
Food a er as ..| 1,499,507,000 1,617, 167,000 
Paw materials 2,194,255,000 2,278,627,000 
Manufactures 643,775,000 704,450,000 
Miscellaneous 188,430,000 207,105,000 
Total xs a ..| 4,525,967,000 4,807 349,000 
| 
ees Exports. 
— 1884. 1883. 
ci francs. francs. 
Food or ee aa oF 790,209,000 828 358,000 
Raw materials 679,145,000 655,993,000 
Manufactures 1,722,311,000 1,813,776,000 
Miscellaneous 149,435,000 153,745,000 
Total bi ns -- 3,350,100,000 , 3,451,872,000 


The figures speak for themselves and quite bear out 
the — of commercial depression that have been 
so rife of late. 








SEWAGE DISPOSAL. 
To THE Epitor or ENGINEERING. 

S1r,—Having seen the answer Mr. “ J. H. Kidd” has 
given methrough your very valuable paper, I wish to saya 
few words respecting his letter (published in — issue of 
January 16). In referring to my letter (published Janu- 
ary 2), he says ‘‘the first question is as to the cost of re- 
ducing sludge to a dry powder for 7s. 6d. perton.” Now 
Sir, that is scarcely the question; what I should like to know 
is this : How is a ton of dry powder to be taken from the 
vast amount of liquid with which it is intermixed in the 
shape of sewage water, the water left clear, and without 
offensive smell, and in such a condition that it will not 
set up a fermentation when it gets into the river or what- 
ever outlet there may be for the effluent water for 7s. 6d. 
ver ton of dry powder? If it ever can be done for aught 
like the money, many town authorities will bless the name 
of ‘J. H. Kidd.” But, Sir, we tnust not have half of the 
weight of dry powder to consist of so-called precipitants, 
as I have seen a description of a process in which the in- 
ventor uses as much as 20 tons of slag, lime, chalk, &c., 
in certain proportions per 12,000,000 gallons, Now, Sir, I, 
as ‘* A Novice,” prone sole venture an opinion, but I will, 
and it is, that many of these systems are all humbug. 
We often hear gentlemen talk of returning to the land 
all the manurial properties carried away by the 
sewage water, but in the case I have referred to 
above, what in the world would be the use of the 
sludge obtained from 12,000,000 gallons of wee = 
with 20 tons of slag, lime, chalk, &c., added to the already 
low quality of manure in the shape of sewage sludge? for, 
in my opinion, the lime would kill what little manurial 
value was still in the sludge or cause the ammonia to quit 
forthwith. Now if this is not so, will some one please put 
me right? Perhaps ‘“‘ J. H. Kidd” will tell us the means 
used in the first nao for extracting the solid from the 
liquid, and if by precipitation, he could tell us what area 
of settling tanks would required per 100,000 popula- 
tion? as it is often supposed to take up a large piece of 
land ; also what fall would he consider necessary between 
inlet and outlet of the sewage establishment? If by pre- 
cipitation, I should like to know precipitant, but 1 sup- 
pose ‘* J. H. Kidd” would not care to inform me on that 
point. Further on he says, ‘‘ The ammonia is not present 
in a form to be easily volatilised ;” possibly so in after 
drying of the sludge, but what care is taken of the 
ammonia when it is mixed with the liquid sewage, for, 
although the sulphurous acid gases from the fires may 
check any waste of ammonia in the drying machine, what 
is to keep the effluent from washing the ammonia away 
(before it gets to the machine)? What fuel is used for 
carbonising the powder? As to the gas and other points, 
I should like to say a few words at some future time with 
your permission, as I have already trespassed over much 
on your space for the present. But really, Mr. Editor, 
you must consider the importance of the subject, and for- 

give A NOvICcE. 

COMPOUND STEAM ENGINES. 
To THE EpiTor OF ENGINEERING. 

Str,—In your ‘Patent Record” of January 23, I 
notice the abstract of specification of a method of carry- 
ing out the principle of compound working of steam by 














means of a trunk piston rod, &c. This method is not 


novel, for in July, 1883, I designed a small engine on the 

plan described, and had two made, one being applied to 

work acountersink drill and the other a punching machine. 

I find the plan answer well, as they are of course very 

simple pod cheap in construction, and use much less 

—_ than the usual type of engine applied to work tools 
irect. 

I had no idea when designing the engine that there was 
any novelty about it, thinking that such a simple method 
of attaining a fair degree of economy by expansive 
working and yet retaining the advantage of a compara- 
tively late cut-off for easy starting, had doubtless been 
adopted previously by some one. 

Yours truly, 
WILLIAM SISSON. 

Falmouth Docks Engine Works, January 26, 1885. 








SECONDARY BATTERIES. 
To THE EpiTor OF ENGINEERING. 

Srr,—Surely Mr. Maxwell-Lyte is somewhat hyper- 
critical. The term “electro-chemical” had not up to his 
last letter been imported into the discussion. It would 
certainly not have occurred to me to dispute the term as 
now ee by him, but it does not affect the point at 
issue. y claim is for a “‘ chemical” not for an “‘ electro- 
chemical” process. Roughening by the employment of 
nitric or other acid, the effect of which is to eat out and 
— remove a portion of the metal, thus honeycombing 
or rendering the plate spongy in order to hasten its “‘ for- 
mation” under the electric current, is entirely distinct 
from the “electro-chemical” action referred to, by which 
oxidation or reduction of permanent surfaces is brought 
about, no portion of the metal being necessarily removed 
and no roughening or honeycombing in the sense con- 
veyed by my words taking place. At the risk of seeming 
tedious, I feel obliged to explain this difference fully, as it 
is essential, now that the argument has reached, this stage 
that its real bearings should be understood. 

I had not intended further to allude to the correspon- 
dence with Messrs. Elwell, Parker, and Co., but certain 
entirely erroneous statements in their last letter need cor- 
rection. I have never approved of the use of copper or 
brass connections; on the contrary, from the very first 
battery I made in 1881, up to the present time, my con- 
nections have been of solid lead, the employment of which 
I have always advocated. Some batteries experimentally 
constructed with copper connections and sent out by the 
Storage Company, without my knowledge, were con- 
demned by me as soon as seen. As to ‘suspended 
plates” they have been made by the Storage Company by 
thousands, and agers to assist the circulation of 
the electrolyte when required have been made by my in- 
structions long before an Elwell-Parker cell was so far as 
I know ever seen or heard of. 

Although I had casually seen some of their circular cells 
early last year, I may say that I have never personally 
examined into either the old or present form or construc- 
tion until about two months ago, when my notice was 
drawn to their several points of infringement of my 
patents. I am, Sir, your obedient servant, 

JOHN S. SELLON. 

The Hall, Sydenham, January 27, 1885. 








TRAIN LIGHTING BY ELECTRICITY. 
To THE EpiToR OF ENGINEERING. 

Str, — Messrs. Massey and Willans’ letters in your 
issue of January 16, and ‘‘ Inquirer’s” letter in your last 
issue, call for remarks from me. I think it is a great 
pity that Messrs. Heenan and Froude on the one side and 
Mr. Willans on the other, should have led the correspon- 
dence toa side issue on the comparative merits of their 
respective engines. Both’engines have given remarkably 
good results, and have been a principal means of render- 
ing this form of train lighting a commercial success ; no 
doubt each of them have special points in which they 
excel, but the main thing for the public to know is that 
there is more than one compact, well-designed, and econo- 
mical high-speed engine fitted for this service. 

I thank “ Inquirer” for quoting at length my remarks 
at the meeting of the Telegraph Engineers on the ex- 
cellence of the Willans engines. These remarks I now 
hardly endorse, but I cannot see his object in making the 

uotation. I have unfortunately not got my letter of 
ecember 26th now before me, but I certainly do not 
recollect ever writing the words “ there is absolutely no 
comparison between the Tower and the Willans engines.” 

As to “‘ Inquirer’s” request, that I should prove by 
figures my statement that the first cost and main- 
tenance of the van-dynamo-accummulator-system is 


double that of direct running, I would rather not make this | }4 


correspondence the means of advertising rival prices; but 
in order to give your readers themselves a fair chance of 
forming their own opinion on this tage it is only necessary 
for them to see that if we set aside the cost of the leads, 
branch wires, connections, and lamps, which are com- 
mon to both systems, that the seat of the van dynamo, 
the gear for driving it from the van axle, and the complex 
electrical controlling apparatus necessary, will of itself 
balance the cost of the steam dynamo, which forms the 
whole of the generating plant required by the direct 
system ; this leaves the first cost and maintenance of the 
van dynamo system to exceed that of the direct system 
by the first cost and maintenance of the accumulators 
themselves; whether or not this first cost and mainte- 
nance added on to that of the van dynamo will not cause 
it to reach double that of the steam Focal alone, I leave 
to the judgment of those of your readers who had ex- 


tended experience in the manufacture, fixing and up keep 
of accumulators, 

Mr. Willans has called attention to several discrepancies 
on the published dimensions of the steam dynamos used 





in the Great Eastern Railway locomotives. These are 
easily explained. Not only have the dimensions been 
slightly varied from the pattern first put down, but in one 
case the full dimensions have been given outside, the 
casing, instead of over the overhanging parts. 

Mr. Langdon, in his last letter, says, ‘‘ the public seek 
a light by which they can read.” This is the exact 
truth, and we are obliged to Mr. Langdon for putting 
it so neatly, but with all respect for Tis opinion that 
the railway companies ought to withhold this boon 
until they can get a system which will not only light 
the train for ninety-five per cent. of the time that 
the passengers are in the carriages, but will also 
insure that they are fully lighted up for a considerable 
period before the train starts, and whilst standing at the 
few stations where engines are detached, and that will 
insure the same perfect lighting on all nf carriages, 
detached portions of the'trian, and on small branch lines. 
I think, Sir, that railway companies have not usually 
followed this course. Most of their great improvements 
have been introduced gradually, and I contend that Mr. 
Massey’s experiments on the District Railway, those 
made by Mr. Webb on the London and North-Western, 
and lastly, the very complete experiments going on on the 
Great Eastern Railway, and now under discussion, have 

roved that we can by the direct system give a light 
by which the public can read, that the interruptions of 
the light will be few and insignificant, that by this system 
the cost is small, and likely to be less than the cost of 
lighting by oil or gas, and that this advantage of the 
small cost of the direct system is likely to be lost if the 
railway companies insist upon the additional complication 
of accuznmulators. 

The complications, electrical and mechanical, caused by 
running dynamos and accummulators in parallel circuit 
to feed a system of lamps, are very interesting to specialists, 
but would take up far to much of your valuable space for 
me to enter on the question at the present time. 

Yours obediently, 
R. E. Crompton. 

Mansion House Buildings, E.C., January 27, 1885. 

To THE Epiror or ENGINEERING. 

Srr,—When I suggested that Mr. Langdon might 
fairly be said to represent a class of individuals whose 
parrot-like cry he was consciously or unconsciously re- 
wee I used an ordinary phrase which was not in- 
tend convey the impression that the person alluded 
to spoke with any sort of authority ; and as Mr. Langdon 
may now be said to represent neither the railway people 
nor the passengers, I shall be quite content to leave your 
readers to decide whether my flippancy or his super- 
ciliousness is the more likely to ‘‘ at all advance the object 
in view.” 

Not having as yet attained to the proud position of a 
Superintendent of Railway Telegraphs, I have not con- 
stituted myself “‘ arbiter-in-chief ;” but I am anxious that 
the truth about this train-lighting business should be 
known, and, if anything I say will act as a corrective to 
that dignified stupidity which occasionally prevents a 
a judgment based on facts being distinguished from the 
mere expression of an opinion, I shall always have plea- 
sure in crossing quills with Mr. Langdon on any subject 
except that of primary batteries and signals. 

It is indeed kind of you, Sir, to give up so much of 
your valuable space to the present discussion, and I trust 
that through your help electric lighting when applied to 
railway trains, will not suffer as it has done in other cases 
on account of the many misleading statements made with 
regard to the comparative cost of it and of gas lighting. 

Compressed oil gas of a very high illuminating power 
can be supplied for something like 12s. per thousand lamp- 
hours, and it is only by using economical engines to drive 
the electrical machinery that a better light can be pro- 
vided at rather less expense, as any one who cares to go 
thoroughly into the matter may see for himself. 

Supposing that a train can be fitted out completely 
with fifty lamps and suitable machinery on the locomo- 
tive for 170/., the following figures will show all the main- 
tenance charges : F 


s. d. 
Coal and water, perthousandlamp-hours 4 0 
Lamp renewals, oil, and waste, per thou- 


sand lamp-hours ... aaa a ae 0 
Interest, depreciation, &c., per thousand 
lamp-hours... ma ‘ 6 


that is, nearly the same price as gas of half the candle- 
power per light. But if, as on the Great Eastern Rail- 
way, more than 30 lb. of steam are taken from the loco- 
motive boiler per indicated horse-power per hour, and if 
the first cost of the installation is more than I have 
stated, the money paid for the electric light would pro- 
bly be some 5s. more per thousand lamp-hours than is 
usually paid for compressed of the highest quality. 

The coal consumption could not then be less than 1 Ib. 
per mile on the coal bill of an express engine, while for 
local traffic it would be from 4 1b. to 6 lb. per mile, or 
just twice as muchas it need be! If the railway officials 
know this, well and good. 

Thanking you beforehand for allowing me to make such 
a long reply, 

I remain, Sir, faithfully yours, 
Twyford, Berks, Jan, 26, 1885. W. H. Massey. 








CORLISS VALVES. 
To THE Epitor oF ENGINEERING. 

Sm,—I should not have troubled you again for space 
had not Mr. Inglis indulged in additional utterances both 
rash and misleading. 

The special form of Corliss valve motion I alluded to at 
Kirkcaldy, is illustrated along with a many others in N. P, 
Burgh’s book on “ Link Motion and Expansion Gear,” 
published by E. and F. N. Spon so long ago as 1870, 
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Does Mr. Inglis wish me to believe that Messrs. Douglas 
and Grant ultimately found their arrangement worthless, 
and consequently in no way available to Mr. Musgrave 
during his visit to Dundee? If on the other hand matters 
were not so disastrous, will Mr. Inglis explain what ‘‘in- 
terests” he had therein. I reiterate that this was the 
mechanism which provoked an attack in your columns 
because it was imagined to be an infringement on ‘‘Spen- 
cer’s radial escapement “gear,” patented by that gentle- 
tleman in 1868. ; 

Mr. Inglis insinuates ignorance on my part regarding 
the construction of Corliss valves, together with methods 
for traversing the same. I fail to conceive what secrets 
exist in a Corliss valve, plain and simple, and no doubt 
the majority of your readers will share thisopinion. The 
modus operandi, however, for imparting an endway move- 
ment tothem has engaged my attention from time to time 
since I first saw what occurred at Philadelphia, and I 
take credit to myself for never having promulgated such 
an absurd theory as Mr. Inglis didin ENGINEERING, when 
he tried to pose as an oracle, by telling us that unneces- 
sary friction was the sole upshot of these appliances. _ 

In conclusion, I am at present en in designing 
Corliss engines for an extensive iron works here, possess- 
ing among other advantages the particular features re- 
ferred to. One pair on the compound system will have 
cylinders of 27 in. and_48 in. respectively, and I shall be 
most happy to show Mr. Inglis (whenever he comes this 
way) an American type of motor which will compare 
favourably on all points with any constructed under 
patents where his “‘ interests” were concerned. 

Yours truly, 
W. WALKER. 
Smethwick, near Birmingham, January 26, 1885. 





THE MANUFACTURE OF WHITE LEAD. 
To THE EpIToR oF ENGINEERING. 

S1r,—I should be glad if any of your readers will inform 
me of the method generally employed to remove the oxide 
of lead from the tan plates, in the process of manufac- 
turing white lead, so as to prevent the powder escaping 
into the atmosphere and being inhaled by the workmen, 
which is very injurious. I should be glad also to learn 


if machinery be employed for the purpose, and to have the 
names of the manufacturers of such machinery. 
Yours ee" . 








OLDHAM ECONOMISER EXPLOSION. 
To THE Eprror OF ENGINEERING. 

Srr,—Your discourse last week on the explosion of a 
Green’s economiser is a valuable contribution of useful 
knowledge of a subject, around which there exists much 
ignorance. Whilst agreeing with much that is therein 
advanced, I do not altogether agree with the summing up 
of the case. And with due respect to all that is advanced 
by you, and the authorities you quote, there may be 
something more to be obtained in the interests of truth, 
and steam users, by certain facts being stated, pointing 
practically towards other causes than internal pressure 
(alone) as the cause of the explosion. 

The following extract from the Manchester Guardian 
of January 16 is my apology for writing to you. With your 
permission I will, seriatim, name certain reasons why I 
cannot accept (alone) the theory of explosion from internal 
pressure in this particular case : 

‘*THE STANLEY MILL EXPLOSION. 
"© To the Editor of the Manchester Guardian. 

“Sir,—At the adjourned inquest yesterday touching 
the deaths of two of the four men killed at the explosion 
at Stanley Mill, reported in this day’s paper, the evi- 
dence is too limited to satisfy users of steam and fuel 
economisers. It is my duty as a fuel economiser maker 
for more than twenty years to record a word of neces- 
sary caution to those who must be somewhat uncomfort- 
able by reading alarming reports. On the6th of January 
I visited Stanley Mills, Lees, near Oldham, and from 
all that I saw of the débris, and was able to learn before 
and since the 6th of January, I must say the evidence isnot 
such as to warrant any man in saying that that explosion 
was ‘ the result (alone) of some internal pressure.’ The 
economiser was not ruptured in every tube. What sur- 
prised me was to see how perfect and unbroken some of 
the tubes were. Many of the parts presented the appear- 
ance of a backbroken economiser—not a thing that had 
burst by over pressure internally, but a large stack of 
pipes that had n lifted up and blown out of its bed, 
some parts of which had tumbled again bodily on their 
bed the wrong end up; that is, the bottom boxes were at 
the top. By using reasonable care and attention in feed- 
ing the economiser and in regulating the dampers there 
need be no alarm raised. To those who have already got 
the dead-weight safety valves let me say they have 
nothing to fear. “Tam, &c., 

“¢ JOSEPH TWIBILL. 

‘© Manchester, January 16, 1885.” 


Let me disclaim at the outset all leaning to any simple 
ideal economiser or theory. f . 

Referring first to your ulustration . 1, which gives a 
correct description of the ground plan of the arrangement, 
excepting that the bye-flue which is shown to turn to the 
right-hand, at the back end of the economiser at K, does 
not do so, but the flue K turns to the left hand 5 ft. after 
leaving the economiser to join the bye-flue, then it goes 
direct in a straight line with the bye-flue to the chimney. 
It was along this last flue that the damper K was blown 
into the chimney flue for several yards and broken in 
pieces. The arrangement of flues was, as you say, about 
as simple as could be devised. However, it should not be 
overlooked that all were buried page ey and sur- 
rounded by very strong brickwork building, and a hill 
rising higher than the top of the pipes. 





The expression that the economiser was contained in 
“a frail envelope of four 9in. walls” is very delusive. As 
regards the bottom part of the economiser and the soot 
chamber, a clearer and more correct idea would be to 
describe it as a solid chamber, dug out and lined with 
bricks and mortar, bound together all round, with an 
economiser of 16 tons weight sitting upon the thick walls. 
The fact is, the whole thing was so built round and 
hemmed in that whatever did explode had little or no 
outlet, excepting upwards. There is a very strong proba- 
bility that, had there not been a solid hill in the way, 
the whole thing would have been blown to the chimney en 
masse ; even as it was, some parts were actually rolled over. 

Referring to your illustration (Fig. 2), the ground level 
in cross-section shows as if it only covered the crown of 
the arches, whereas at the back outlet end nearest to 
chimney the land lies and rises considerably higher than 
the extreme top of the economiser. 

Your illustrations are ample and sufficient for all that 
concerns a clear idea of the plan and position. My desire 
is to state publicly what I saw on the spot, and several 
plain indications which prevent a belief in, or acceptance 
of, all that has been said about ‘‘ three theories” as being 
set up to to account for the explosion. 

There really can only be two theories on the subject— 
call the first heat and pressure inside, and the second— 
gases, and products of combustion, in the flues, oven, and 
soot chamber, outside the pipes. I repeat—The econo- 
miser was not ruptured in every tube.” 

Will the reader bear in mind that the economiser is 
built in sets of pipes, consisting of three kinds of castings, 
viz., each is made up of six straight heating pipes, all 
coupled together, by a top box anda bottom box—the 
two boxes are bored to suit the turned ends of the pipes. 
The whole firmly pressed together make a very a 
job. Some such sets of pipes I have had put together 
and tested by cold water pressure, which have stood tight 
and good at 1(00 pressure per square inch. 

On the 6th of this month I made a careful inspection 
of the débris, and found some of the parts unbroken and 
intact ; for instance, there was one top box with all the 
six pieces of pipes as firmly fixed in their holes as ever 
they were. The straight pieces of pipes varied from 3 ft. to 
5ft. long, and were ee almost square across; they 
were not split. None of the caps were blown off, not any 
—_ cap, that I saw. The tops and bottoms were alike 
with the pipes firmly fixed in them, almost as perfect 
as the day they left the workshop. 

This was after a number of labourers had smashed a 
great deal with the sledge hammer. I have used the ex- 
pression back-broken economiser, because I cannot better 
express my meaning, that the sets of pipes seemed to 
have been mainly broken across the middle; broken in 
two parts, as a man can break a jin. glass water tube 
across his knee. From all that I saw there was no appear- 
ance whatever of bursting from internal pressure, and there 
was not the slightest evidence in any of the broken sec- 
tions of pipes being overheated red-hot as has been stated. 

The broken pipes showed nothing but clean fresh grey 
iron, as grey as a new broken pig. There had been what 
we call dry pipes, into which no water could get except by 
running in from the top, these were caused by the block- 
ing up of the bottom boxes with dirt and gravel. I saw 
one box, in which two dry pipes had been blocked up at 
the dumb or dead end of the box. The dirt and gravel 
were rammed hard and fast by the force pump pressure, 
and had a sort of half-thawed appearance. In all proba- 
bility some of these bottom boxes and pipes had been frozen 
up. I don’t believe there was any water whatever 
weeny through the pipes from the moment the fires were 
ighted. I saw and examined the safety valve which was 
in the condition that has been described. 

There were other things to be looked at as well as the 
safety valve. In this case the dampers should have been 
the most important to be watched. 

Some people are so concentrated upon the safety valve 
that they don’t see beyond it. Look at the evidence. 

Walter Mathers, a boy fifteen years of age, would see 
what he says he saw, and probably he did, if he kept his 
eyes open(?) and he may have experienced the fall of 
water. There was plenty of water in the connecting pipes 
and pump pipes. There is no doubt one of the jurors 
might have picked up a piece of pipe hot enough imme- 
diately after the explosion, 

John Birkett, engineman, in his evidence, proves that 
certain things were out of order, and the economiser in 
the feed pipes remained disconnected. This being so, 
why did he not disconnect the flues? Had that been done 
there would have been no explosion. 

It cannot be contradicted, when I say that, the 
economiser dampers were never both of them shut. Why 
not? The answer may be that steam could not be kept 
up to drive 650 indicated horse-power through the bye- 
flue alone. I have no doubt that smoke was allowed to 
pass into the economiser oven and chamber, and supposing 
they could have shut the inlet damper of economiser (which 
I doubt) they had not draught enough to drive. 

Mr. Edward Ingham, in cross-examination, admitted 
that if the economiser chamber had been filled with coal 
gas and air, it might, if confined, produce a pressure of 
145 Ib. on the inch, and that such a pressure might have 
caused the damage. 

“Tf confined” be the only point at issue, there is ample 
proof of the accumulation of a large quantity of coal gas, 
quite —- imprisoned to produce the explosion. 

Who will explain the fact that the right-hand firehole 
door of the middle boiler, directly in line with the econo- 
miser damper, was either blown off or broken off the 
hinges? The covers and brickwork of that boiler were 
also moved; I might say lifted up. No wonder at this 
when the draught was so bad and the boilers were being 
so heavily fired and pushed ; in fact, there had been so 
much forcing of fires and coal gas from six furnaces into 
economiser chambers and bye-flue, with no more flue out- 





let area than 9 square feet, that dangerous gases had 
become generated much as in a gasometer, which must 
in time either find an outlet or explode. he forcing of 
the fires at this point (critical point after dinner) was almost 
enough of itself to make an explosion. Connect with this the 
thought the economiser had been frozen up more or less 
during the previous month’s stoppage, which included 
the last twelve days of severe frost. Then you have 
an economiser partly filled with water—only partly filled 
—because it has been frozen and broken, not needing a 
safety valve, as there is more than one outlet and escape 
of water or steam from the economiser into the flue. At 
that time the pressure is not inside, but outside the econo- 
miser pipes, and whatever be the temperature of the 
pipes, does but augment and endanger the explosion of 
gases, both in the economiser chamber and in the bye-flue 
and main flue. 

All this is no reason that Mr. Ingham’s solitary advice 
should be taken, by abandoning the use of the 34,000 
economisers altogether. Nay, nay, however conservative 
a steam user may be, it is not likely he is going to abandon 
free trade in fuel economisers, any more than in any other 
commodity. 

Turning to my record of economiser explosions since 
1865, I find there have been 14 such explosions; four 
being Twibill’s make, causing one death, and five being 
Green’s make, causing seven deaths ; the other five were 
comparatively harmless. So here we have eight deaths 
in twenty years from explosions of fuel economisers, which 
in all likelihood would not have happened by the simplest 

yrecaution being used; not only by observing No. 6 
V orking Instruction, viz., ‘‘Test your (deadweight) safet: 
valves;” but more particularly No. 4 Instruction, which 
is, ‘‘ Excess of heat can be tempered by opening the spare 

flue damper.” 

I beg to inclose a copy of printed working instructions 
for economisers, the perusal of which will be of interest ° 
to many of your when, and help to allay the fears of 
some who, as you say, may be a little nervous on the 
point. We can agree to differ, I hope, in our opinions as 
to internal or external economiser explosions. My chief 
desire in visiting the scenes of explosion and keeping a 
record of them is to get at the truth for future guidance. 

I an, Sir, yours truly, 

Broadheath Foundry, near JOSEPH TWIBILL. 
Manchester, January 27, 1885. 

[We willingly publish Mr. Twibill’s letter, but we cer- 
tainly cannot agree with his views, none of the facts, to 
which he directs attention, tending to make us modify the 
opinion we expressed !ast week. We may point out that 
nothing has been advanced to explain how or why a mix- 
ture of explosive gases should find their way into the 
economiser chamber and accumulate there. If the route 
through the economiser chamber was being utilised to 
assist the bye-pass in conveying the products of combus- 
tion to the chimney (as certainly appears probable), there 
is no more reason for an explosive mixture to accumulate 
in that chamber than in the flues of a boiler when at work. 
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THE ROTHERHAM BOILER EXPLOSION. 
To THE EpiToR oF ENGINEERING. 

Srr,—Your correspondent, Mr. John Swift, brings a 
grave indictment against the boiler insurance people, sub- 
stantially the same as appeared in one of his former letters 
to a contemporary of yours. Now, without any intention 
of apologising for the insurance companies—thinking as I 
do, that his remarks cannot be intended to apply to all, 
for we must render to the chief engineers and inspectors 
of the leading insurance companies all due respect in their 
responsible position—your correspondent would have us 
believe that boiler insurance is little better than a farce, 
and one in which the gain is all one side. What is very 
much wanted is greater similarity in their practice and 
recommendations. Why should one company permit a 
boiler to be set ina way that might have passed muster 
fifty years ago, while other companies put in many 
useless refinements to the loss and annoyance of the 
conscientious steam user? Why not have one standard 
style for the four or five leading classes of boilers—I 
think it is a Manchester insurance company who issue the 
drawings or sketches of setting in instalments, like a story 
to be ‘continued in our next”—when a good plain 
litho’, figured up, would make all clear to a bricklayer 
or foreman? There is no doubt the insurance system has 
led to better mountings, several of the most valuable 
patents having been acquired by the companies. But 
greater stringency should be = with regard to 
notoriously dangerous settings, and also to the quality of 
water. Three boilers, which I examined last November, 
exploded all together, from bad setting, bad water, 
and hard firing. I have noticed particularly how 
well gor semagnene d speaking) boilers in towns fare, 

ainst others near canal or other very doubtful sort 
of water. One boiler (using town water) I know 
was run nearly a year without any very great need 
of cleaning, others fed with the filthy canal water 
required bucketsful of mud taking out every week, and 
are in achronic state of uncleanness while working. I 
have no interest in filters or like apparatus, but I am sure 
there is a great field open for their careful employment. 
A little fact is worth a deal of argument. A Sheffield 
firm were using very bad water in a range of boilers some 
two years ago; coal bills somewhat steep as the natural 
result, They put on the town water at a very consider- 
able yearly cost (going into three figures in the pounds). 
They said last year, “on no account would we return to 
the old system, the saving in coal, stoppages, and repairs 
being so far beyond anything anticipated.” I do not say 
that towns’ water is the best, but it is better by far than 
many others usually employed for the sake of a very false 
economy. Yours trul yi 

Soho, January 28, 1885, a. dD. 
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RECORDING TRAIN SPEEDS. 


RECORDING TRAIN SPEEDS. 
To THE EDITOR OF ENGINEERING. 

Srr,—It may be interesting to you and your readers to | 
learn that on many main lines in Russia, a special 
system of train speed control is used. 

The inclosed diagram is taken from passenger train 
No. 4, Grazi-Tsaritsin Railway of July 21, 1884, Engine No. 
113, driver Makareff ; the control apparatus is driven from 
one of the carriage axles, and bears a mathematically | 
correct relationship with the circumference of the wheels 
on said axle. Besides showing the velocity of train at 
any given point on the line, it also shows the number of 
minutes occupied in running between stations as well as 
the minutes standing at each station, having for this 
object a strong timepiece embodied in the apparatus. 
On the diagram are two pencil lines, the marginal one 
the time line, the central one the speed line, and in order 
to facilitate control the profile of the line in miniature is 
printed between the time lines. 

When the train is standing, the speed pencil stands at | 
zero, but as the speed increases the pencil traverses the | 
radial lines towards the centre of the disc, the limit 
being 70 versts (about 47 miles per hour). From A to A! | 
marginal lines equals one hour, and is subdivided into 
twelve intermediate lines representing five minutes, the 
time pencil traverses between these limit lines A A! no 
matter whether the train is standing or running. The 
control apparatus is manufactured by M. Salman, engi- 
neer, St. Petersburg. 

It is by no means a new system, but undoubtedly con- | 
siderably perfected in detail, with the addition of time 
control, which in the early French arrangement did not 
exist (see Couch, vol. iii., page 546, MM. Daniel and 
Quillet’s Tachometer). 

The diagram inclosed does not show a very uniform 
train velocity, but undoubtedly is a bie faithful repre- 
sentation of facts; this is caused from the fact that all 
trains have to slow in crossing large bridges, and at 
other places on the line where repairs are being made. 
The distance traced on diagram is from Grazi to Filonoff, 
301 versts, equal 200 miles, where the paper discs are 
changed. 


Yours very truly, 
Tuomas UrquHant, M.I.M.E., 
Locomotive Superintendent, Grazi-Tsaritsin Railway, 
Borisoglebsk, South Russia, 
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THE UNITED STATES NAVY. 
To THE EprTorR OF ENGINEERING. 


Srr,—I have just read your editorial on ‘“‘The United 
States Navy” giving a résumé of the work accomplished 
and that immediately proposed in the reconstruction of 
the fleet. Init you ask a very Eo question with 
regard tothe apparent omission of torpedo boats from the 
schedule of our intended force. 

This omission is more apparent than real, as in the 
original fleet programme determined by the Naval Ad- 








| August, w 


| apparent neglect to design any ironclads. 


| now, for example, the frigate Chicago. 





and offensive action was drawn up, based upon the situa- 
tion and probable requirements of the United States. Of 
this entire scheme only so much was recommended for 
immediate construction as would furnish a foundation, 
and also would permit of completion before the advances 


| in architecture and artillery should be such as to render 


any design partially obsolete. The remainder, which in 


| fact consists of the greater part of the power of the fleet, 


being subject to modification, has never been reported 
upon, so that any steps would be taken with it in order that 
as the reconstruction proceeded, modifications could, if 
necessary, be made such as would give to the whole fleet 
when finished a compact and efficient shape. 
I send you with this a copy of a report made last 
hich was printed by the Navy Department for 
the use of Congress, in the usual way of communicat- 
ing such information to our legislators. By reading this 
you will notice a reference made to a scheme of coast 
defence, in which the whole system is divided into three 
distinct ines. Although in the report this is spoken of as 
being a European idea, the language must be considered 
simply “‘ diplomatic,” as this scheme was really the basis 
of the defensive portion of the study of the First Advisory 
Board. That Board, in its plan, fixed up on 150 boats to 
form the complete flutilla, of which 30 were to be 
built. In the report you will notice that the full 
number is estimated at 134 with 34 to be built. The 
reasons for building so few of the total number are given 
in this report, and equally valid reasons exist for the 
We pro- 
pose to have ironclads in our fleet, and thorough designs 
already exist for them, but the time to commence has not 
yet arrived. Weare forced to work slowly, but as yet I feel 
assured that no mistake has been made. We have in hand 
If you omit 


| from consideration her boilers and engines, of which I 


can only say that the — condemnations which have 
appeared on both sides of the water will certainly bea 
source of regret to those making them, you will find that 
she corresponds almost exactly, except as to size, with the 
Sfax, the latest of the French frigates. The Sfax and 


| the Chicago were designed at exactly the same time, in- 
| dependently of each other, and both spring from the 


English Leander as a type-ship. Whatever criticisms 


| apply to the Chicago, will apply with greater force to the 





visory Board in 1881, a recommendation was made for the 
construction of thirty torpedo boats. In order to fully | 
understand the force of this recommendation it is neces- | 
sary to know the basis upon which the Advisory Board | 
worked ; for the reasons are but illy understood in Europe | 


Leander, Mersey, and corresponding vessels. . 
In the same way, the Boston and the Atlanta spring 
from the Esmeralda as the type-ship, —— larger and 
consequently giving greater opportunity for improvement. 
The Dolphin is herself a type-ship; and though she be 


| small, with but moderate speed, and called simply a 


despatch boat, it only requires a careful examination of 
her elements to discover the long-winded, long-armed 
commerce destroyer. In this respect, England has caught 
partially the scheme of our advisory boards in putting 
forward these vessels, by her new special Scout class. In 
the résumé which you have published, perhaps you have 
not noticed that recommendations are made for the first 
of a class of fighting gunboats which are reduced Esme- 
raldas. If you have the text of the report of the Secretary 
of the Navy, you will find in it also a mere hint of iron- 
clads based on the Riachuelo as the type-ship. 

I simply mention these points that you may see that, 
however insignificant our development as yet, it is soundly 
bas We are not only building the house, but cutting 


for the course taken in our reconstruction. A complete | the stones, and so cutting them that each will fit. We are 


scheme for a compact fleet capable of efficient defensive | simply forming the nucleus now, and each part is taken 








up in the order of its importance. No doubt it seems 

d to the onlooker, that we should commence with the 
cruisers instead of the ironclads or the torpedo boats, but 
no haphazard led to this step. It was well and wisely 
taken, and whilst we do not aim at the construction of a 
powerful fleet, it will be found compact when finished, 
and capable of doing thorough service. From the ironclad 
to the torpedo boat there will be one complete chain, each 
link firmly connected to the other so as to develop its 
complete strength under all circumstances. 

Very respectfully, 
AN AMERICAN. 
Paris, January 28, 1885. 








VERTICAL v». HORIZONTAL HEATING 


SURFACE. 
To THE EpiTor oF ENGINEERING. 

Sir,—In the article in ENGINEERING of Janusry 16, 1885, 
‘The Rotherham Boiler Explosion,” you state that an 
evaporation of 15lb. to 16lb. of water per square foot of 
heating surface per hour is a very high rate. 

I have always thought vertical heating surfaces far 
superior to horizontal or inclined surfaces, and having 
read, I don’t just now remember where, that horizontal 
heating surfaces have actually evaporated 301b. of water 
per square foot per hour, i surmised that, provided a 
thorough circulation, vertical surfaces might be made 
still more effective without any danger of overheating. 

As this question may be of interest to some of your 
readers besides myself, would you kindly insert the above 
in your valuable paper when some of your readers may 
state what they think or have found to be the highest rate 
of evaporation per square foot of heating surface with 
horizontal and vertical surfaces. 

Yours truly, 

Glasgow, January 17, 1885, G. 

_ [Our correspondent is in error; vertical heating surface 
is far less efficient than horizontal, the proportion of the 
two efficiencies varying, however, under different circum- 
stances. Horizontal surfaces will, under certain condi- 
tions, no doubt evaporate 30 Ib. of water, or even more, 
per square foot ay hour, but only when exposed to the 
direct action of the fire. For vertical surfaces, and parti- 
cularly for such surfaces extending to a considerable 
height, we repeat that 15lb. per square foot per hour is a 
very high rate to assume.—Ep. E.] 








PHYSIOGRAPHY. 

THE first of the course of lectures on ‘‘ The Theory and 
Practice of Hydro-Mechanics” was delivered at the In- 
stitution of Civil Engineers on Thursday evening, the 
15th January, by Mr. John Evans, V.P. and Treas. R.S., 
Assoc. Inst. C.E., the subject being ‘ Physiography.” 
The chair was occupied by Sir Frederick J. Bramwell, 
F.R.S., the President. 

The lecturer observed that the word ‘ Physiography” 
had been defined asa “ description of nature, or the science 
of natural objects,” but he would restrict his discourse to 
such portions of the subject as bore more especially on 
the supply of water, and as far as possible to the phases 
of nature which might be observed in this country. Water 
consumed in daily use was generally derived from springs, 
streams, rivers or lakes, or reservoirs in which rain was 
artificially stored. In all cases, however, it came from 
the clouds, which were in turn fed by evaporation from 
the surface of the globe. The air, which was the great 
conductor of moisture from the sea and other sources, was 
never free from aqueous vapour, however dry it might 
appear. The hotter the air, the more capable it was of 
absorbing moisture and holding it in invisible suspension. 
The quantity of moisture present in the air varied consider- 
ably—in England the amount was about 14 per cent. The 
power of the air to carry off vapour had been put to the test 
by Howard of Plaistow, Greaves at Lea Bridge, and Lawes 
and Gilbert at Rothamstead. These observers had found 
the evaporation from a surface of water to amount to 
about 4 in. in depth from January to March, 8 in. from 
April to May, 7 in. from June to September, and 2 in. 
from October to December. In hotter regions the evapo- 
ration was greater. The River Jordan was constantly 
flowing into the Dead Sea, which, notwithstanding, was 
kept by evaporation at a level of more than 1300 ft. below 
that of the Mediterranean. Taking the whole globe, how- 
ever, the evaporation from a free surface of water was 
perhaps about equal to the rainfall. The effect of cold 
on vapour-laden air was to cause the vapour to be precipi- 
tated in the form of cloud, mist, or fog. A greater and 
more continued chill caused rain, hail, or snow. While, 
however, in an open plain there was less rain at a con- 
siderable height above the ground than at the surface, 
somewhat different conditions prevailed in mountainous 
districts, for the rainfall increased as a rule in ascending 
the slope of a mountain. The quantity of rainfall in any 
country was in the main dependent on the position of the 
mountain ranges and the prevailing direction of the winds. 
The lecturer here pointed out how India, with its mon- 
soons, afforded a good example of this fact, the Ghats 
facing the winds from the sea being subjected to an 
abundant rainfall ; while, on the other hand, Tibet was 
nearly rainless, the Himalayas effectually acting as con- 
densers to the vapour-bearing winds, ie England the 
annual rainfall varied from about 140 in. at Seathwaite, in 
Cumberland, to a little more than 20 in. in some parts of 
Norfolk and Lincolnshire, but the annual variation was 
very great. Mr. G. J. Symons had carefully considered 
the limits of fluctuation in the total rainfall, and con- 
cluded, from a long series of years, that in any part of 
this country the wettest year would have a rainfall of 
nearly half as much again as the mean ; the driest year 
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would have one-third less than the mean; the driest two 
consecutive years would each have one-quarter less 
than the mean; and the driest three consecutive years 
would each have one-fifth less than the mean. Dr. Hann 
had well pointed out that there must on high mountains 
be an upper limit of the maximum amount of rain. ‘The 
decrease of temperature, with increasing elevation, in- 
volved a decrease in the amount of vapour held in the air, 
and the maximum rainfall was, therefore, to be expected 
at the height at which, asa rule, condensation was first 
produced.” 

In England the rapid melting of snow was a frequent 
and principal cause of floods, especially in districts consist- 
ing of porous soil, the surface of which had been hard frozen 
before the snow fell on it. The amount and quality of 
the water supply from a given amount of rain were most 
immediately connected with the geological character of 
the country in which the rain fell. Ifa tract of country 
existed of bare, impervious, unfissured rock, the surface 
being traversed by valleys conveying to one common out- 
let, the whole of the rain less some small quantity carried 
off by evaporation would be delivered by that outlet. If, 
instead of complete valley systems, there happened to be 
depressed portions forming basins, lakes would be formed, 
which might be either permanent or temporary. If, in- 
stead of the rock being bare, there was a certain amount 
of superficial soil and vegetation, any moderate shower 
would be absorbed by the soil and plants, and but little 
water would reach the outlet. A few days of fine weather 
in summer would render the superficial soil again dry and 
absorbent, so that the water passing to the outlet might 
bear but a small proportion tothe rain that fell; but in 
winter the proportion would be immediately increased. 
In the case of impervious, but fissured rocks, the existence 
of the fissures would lead to results not materially differ- 
ing from the presence of lake basins within the area. 
Impervious rocks were mostly found in elevated tracts of 
country, where the rainfall was usually great, and the 
proportion of the rainfall finding its way into streams and 
rivers was large. In the Loch Katrine district, where the 
rainfall at the head of the loch was 103 in. in 1854, it had 
been calculated that 82 in. were discharged from the loch, 
showing & loss from evaporation of 21 in. 

On heavy clay land the outflow would differ from that 
which resulted from rain falling on impervious rock, as in 
dry seasons clay was fissured by contraction, and though 
practically impervious, it was by no means unabsorbent ; 
but heavy clay lands were now artificially drained, and 
the surface did not become water-logged as formerly. 
Both in clay districts and those formed of impermeable 
rocks, it frequently happened that there were superficial 
patches of drift gravels or sands of an absorbent nature ; 
these, after heavy rain, became ch with water, 
some of which was subsequently delivered at the 
lowest outfalls forming land springs. Again, on 
permeable rocks there were occasionally patches of 
impermeable clay, such as the tertiary outliers on 
the chalk. Mr. De Rance had published a hydro- 
geological map of England, in which a had divided the 
character of the soil into the impermeable, the partially 

rous, the ‘“‘supra-pervious,” and the permeable. 

oughly speaking, the western part of England and 
Wales consisted of impermeable and partially porous 
rocks, and the eastern of the “‘supra-pervious” and the 
permeable. Many river basins consisted of two or more 
of these different kinds of soil, and the flow of water in 
them consequently varied much from time to time; in 
wet weather they were subject to floods. A large portion 
of England consisted of more or less absorbent rock, un- 
derlying a still more absorbent superficial soil, and it was 
to this fact that the comparatively permanent character 
of some rivers was due. Any moderate rain falling on an 
absorbent soil at once disappeared from the surface and 
found its way among the particles of the soil. The new 
red sandstone at Liverpool had been found to absorb yy of 
its own weight of water, of which about one-half would 
not drain away. In loose sand and chalk the absorption 
was from 1s to } of the weight, or at the rate of two gallons 
to the cubic fcot. A cubic foot of oolites and limestones 
would absorb 10 to 14 pints of water. With continued 
rainfall, anything beyond what could be retained by 
capillary attraction gradually gravitated downwards until 
it arrived at a point where the rock was already charged 
with water. In the bottom of valleys with streams run- 
ning along them, the saturated rock would be found near 
the surface, but the rain falling on hills might descend 
hundreds of feet before arriving at the point of saturation. 
The lecturer then pointed out that friction prevented the 
water under the hills escaping readily ; otherwise the sur- 
face of the saturated rock would present nearly a dead 
level, and the rain would flow off at the lowest vent 
almost as quickly as it penetrated the ground. At 
Brighton the surface of the saturated portion of the chalk 
gradually sloped upwards as it receded from the sea, this 
inclination being due to the frictional resistance opposed 
by the chalk to the passage of the water. The level 
of the outfall varied, but the sea was never able to 
penetrate any distance into the chalk, and the rainfall 
sufficed to keep up an inclination seawards in the water 
line in the chalk. The lecturer next referred tothe sub- 
terranean water level in Hertfordshire, as influenced by 
the hills and valleys, the level of the water being mostly 
allied to these, though the inclination was much less in 
degree. In the middle chalk of Hertfordshire the slo 
was about 12 ft. 6 in. to a mile, in the lower white chalk 
about 19 ft. 6 in., and in some parts of Kent as much as 
40 ft. to the mile. After heavy rainfalls the inclinations 
were much steeper. Where the pumping from a well in 


porous rock was excessive, an inverted cone of depression 
was formed in the plane of saturation, the angle of which 
was determined by the amount of friction in the rock. 
The lecturer then proceeded to explain the phenomenon 
of bournes, also of watercourses running at intervals along 
the bottom of a valley. 


Water seemed readily to find its 





way along layers of flints in thechalk, so that, in boring, an 
accession of water was obtained directly a layer of flint was 
traversed. From deep boringsthe water generally rose at a 
higher temperature then from ordinary springs. The 
water from the artesian well at Grenelle, close to Paris, 
which came from a depth of 1800 ft., had a temperature 
of 82 deg. Fahr., being about 30 deg. above the springs in 
the district. The water at the bottom of a boring 
1334 ft. | at Richmond, had a temperature of 754 deg. 
Where chalk was overlain by stiff clay, through which, 
however, it in places penetrated, swallow-holes were 
formed, and the rain falling on the impervious clay 
formed streams, which made their way into such swallow- 
holes and disappeared in the chalk ; and this, too, was the 
origin of subterranean watercourses in limestone districts. 
The lecturer then considered the case of the effect of per- 
vious strata lying between others of animpervious character 
on the water received by the former, and of artesian wells. 

The first to make experiments on the proportion of per- 
colation through about 3 ft. of soil to the rainfall on the 
surface were Dr. John Dalton, of Manchester, and Mr. 
Maurice, of Geneva, about the end of last century. The 
principle on which the experiments on percolation were 
carried out was much the same in all cases, and was 
described. Much had been done in this direction by Mr. 
Charles Greaves, Sir J. B. Lawes, and Dr. Gilbert. The 
two latter gentlemen had found that, for the ten years, 
1871 to 1880, out of a mean rainfall of 31.451 in., 14.040 in. 
passed through 20 in. of soil and 13.241 in. through 60 in. ; 
and that, out of 16.365 in. of summer rain, only 4.111 in. 
found its way through 60 in. of soil; while in the winter 
there passed 9.130 in. out of a rainfall of 15.086in. The 
lecturer claimed for his uncle, the late Mr. John Dickin- 
son, the honour of being the first in this country to repeat 
the experiments of Dr. Dalton, His operations began in 
1836 ; but new gauges were fixed at Nash Mills in 1853, 
and observations had been continued ever since. Mr. 
Evanshad arranged the results of thirty years’ observations 
in a diagrammatic form, which he exhibited. The average 
showed that, out of a total annual rainfall of 27.843 in., 
6.519 in. passed through 3 ft. of soil and 10.590 in. through 
the same depth of chalk. The proportion of the percolation 
to the rainfall varied greatly from timeto time, even for the 
same seasons, instances of which were given. It could not 
be too often repeated that every gallon of water pumpedand 
carried away from an absorbent district was so much ab- 
stracted from the flow of the streams of that district. 
In inland districts the streams formed an exact gauge 
of the excess of the rainfall over the water carried off 
by evaporation, and any artificial diminution of the 
water must affect the streams. An annual supply of 
4in. of rain would, from every square mile of country, 
give a daily quantity of nearly 160,000 gallons of water, 
which, at 32 gallons per head per diem, would suffice 
for a population of 5000 souls. A population of 4,000,000, 
like London, would, therefore, if supplied from deep 
wells in the chalk, absorb the total water supply of 800 
square miles of country, or of an area one-quarter 
larger than the county of Hertford, and the whole 
of the surface streams over this large area would, in dry 
years, disappear. Mr. J. T. Harrison’s scheme for obtain- 
ing water by means of tunnels in the chalk of the Thames 
Valley merely meant that all the water derived from the 
tunnels would either be intercepted on its way to the river, 
or filter into the tunnels from the bed of the river itself. 
The flow of the Thames below would be diminished 
by just the same amount of water as that abstracted by 
means of the tunnels. Finally the lecturer referred to the 
solvent powers of water when charged with carbonic acid, 
which rain water derived both from the atmosphere and 
from decaying vegetable matter, and pointed out how 
water thus hardened was again to some extent softened 
and purified by natural agents. He concluded with some 
remarks as to the points in connection with this subject 
which appeared to him the most important for the engi- 
neer to bear in mind. 








THE PHYSICAL SOCIETY. 

AT the last meeting of the Physical Society, on 
January 24th, Professor Guthrie, President, in the 
chair, Messrs. I. Rose Innes, A. Howard, and A. M. 
Worthington were elected members of the Society. 
Some ‘Lecture Experiments on Spectrum Analysis” 
were shown by Mr. E. Clemenshaw. The chief point 
in these experiments was the production of a brilliant 
light without the use of the electric arc. A small quan- 
tity of a solution of the salt to be experimented on is 
put into a flask in which hydrogen is being evolved by the 
action of zinc upon dilute sulphuric or hydrochloric acid ; 
the bottle is provided with three necks, one being fitted 
with an acid funnel, one with a jet, and by the other is 
introduced a current of coal gas, or better of hydrogen, 
by which the size of the flame can be increased and regu- 
lated. The jet, which is about din. in diameter, is sur- 
rounded by a larger tube by which oxygen is admitted to 
the flame; the result being a brilliant light giving the 
spectrum of the substance, which is carried over mechani- 
cally by evolved hydrogen. The spectra of sodium, 
lithium, and strontium were shown upon the screen, and 
the absorption of the sodium light by a Bunsen flame con- 
taining sodium was clearly seen. 

An instrument to illustrate the conditions of equili- 
brium of three forces acting at a point was exhibited by 
Mr. Walter Baily. This instrument consists of a circular 
disc of ‘‘ soft wood,” from the back of which an axle pro- 
jects. The disc is provided with a graduated circle, and 
its centre marked by the intersection of two fine lines 
upon a small mirror. Three compound threads, each con- 
sisting of two threads connected by a short piece of 
elastic, are knotted together, the free end of each being 
fastened to a pin. Two of these pins are stuck into 
the disc at such a distance from the centre that the 
knotted ends cannot reach the centre without stretching 








each thread, and the remaining pin is then adjusted, so 
that this condition is fulfilled. There are now three forces 
in equilibrium acting at the knot. The angles between 
their directions are obtained from the vedings of the 
graduated circle, where it is crossed by the threads. To 
determine the magnitude of these forces the axle of the disc 
is held Seteusialier, and turned till a thread is vertical, 
the pin is then removed, a scale-pan attached to the end 
of the thread and weights added till the knot is brought 
back to the centre. This is repeated with the other 
threads. It was found possible to show the propor- 
tionality of the forces to the sines of the opposite angles 
with an error not exceeding one per cent. 

r. C. H. Hinton read a paper on the “‘ Poiograph.” 
As the result of a process of metaphysical reasoning Mr. 
Hinton has come tothe conclusion that relations holding 
about ‘f number” should be extended to space. Starting 
from the premiss that the relation of a number to a 
number is a number, ¢.g., the ‘‘ relation” of 6 to 2 is 3, the 
author proceeds to carry these principles into the con- 
siderations of space, and concludes that when properly 
understood the relation of a shape to a ~—_ is a shape, 
and that of a space to a space is aspace. The shape that 
shows the relation of a shape to a shape is called a ‘‘ poio- 
graph.” Toform a poiograph the content of each shape 
is neglected, and the shape 1s represented by a point, each 
point being by its co-ordinates representative of the pro- 
perties of the shape considered. The resultant shape is a 
** poiograph.” 
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MACHINE TOOLS. 


4395. W. Darling and R. Sellers, Keighley, Yorks. 
Regulating the Speed of Guide Screws of Lathes. 
(4d. 2 Figs.) March 5, 1884.—The object is to obtain a slow 
traverse for sliding when the lathe is geared for screw cutting, 
without altering the change wheels. Referring to the illustration, 
the short shaft A has on it the change wheel I, and alsoa pinion D, 
gearing with a wheel E on the end of a shaft C parallel with the 




















guide screw, and having on its other end a wheel F gearing with 
a wheel G running loose on the guide screw B, Between the wheels 
D and G isa clutch box keyed on the guide screw, and which can 
be made to engage with clutches on either the pinion D or wheel 
G, the screw in the former case being driven direct from the lathe 
spindle, and in the latter through the gearing D, E, F,G. (Ac- 
cepted December 12, 1884), 


3093. G. A. and W. H. Crow, Newcastle-on- e, 
Planing, Shaping, Slotting, and Slot-Drilling - 
chines, (8d. 17 Figs.) February 11, 1884.—The ordinary table 
of the machine is fitted with an additional table sliding on the 

leplate of the hine, and having a projecting arm cast on 
it, to which an adjustable lever is connected. This lever is also 
connected to a projecting arm of the cross table by means of a 
jointed connecting rod. When the cross table is moved in a 
transverse direction, the lower table, being controlled by the ad- 
justable lever and connecting rod, describes an arc whose radius 
can be varied by moving the fulcrum inthe slot. The additional 
lower table may be dispensed with. (Accepted December 9, 1884). 


3826. J. Dewrance, London. Brake Attachment 
for Machine Tools. (4d. 3 Figs.) February 23, 1884.— 
The machines are started in the ordinary manner by means of 
fast and loose pulleys on a countershaft. On the countershaft is 
a disc on which a block, attached to the sliding bar for moving the 
strap from the loose to the fast pulleys, or vice versd, is pressed by 
continuing the motion of the levers actuating the slide bar by 
which the strap is thrown on to the loose pulley. (Accepted De- 
cember 5, 1884). 


3586. W. F. Gilmer, Gosforth, Northumberland. 
Punching and Rivetting Machine. (6d. 3 Figs.) Feb- 
ruary 19, 1884.—A circular frame is arranged so that it can be 
traversed between two parallel girders united at their ends by 
strong stays, and forms a ring within which is inclosed a disc. 
The disc can be revolved by gearing, and carries the cylinder for 
operating the tool eccentric to its centre to an extent to suit the 
cross pitch of the lines of holes to be punched or rivetted. A 
similar pair of girders on the other side of the work carry the 
punching die contained in a disc revolving in a strap or ring 
traversed along the two girders. Brackets at the ends of the 
girders rest on the outside and inside surfaces of the work, and 
regulate the working distance between the tools, and keep the 
machine tangential to the surface. The ends of each pair of the 
girdersare fitted with a strong cross frame composed of two pieces 
arranged to slide upon the ends of the girders and towards and 
from each other, leaving an adjustable space between them to re- 
ceive tension bolts ed through holes already punched in the 
plates. (Accepted December 23, 1884). 


844, J.Tushaw, London, Self-Feeding and Auto- 
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ching, Perforating, and Ghensing Machine. 
mater January 7, 1884.—A countershaft driven by 


gearing from the main shaft drives by bevel gearing a vertical shaft 
on which is mounted a disc having a pin adjustable in a groove and 
connected by a link to a horizontal slide piece. A catch piece 
on the slide piece has imparted to it, in addition to the recipro- 
cating movement, a vibratory movement in a horizontal direction 
by means of a cam surface on the countershaft, and takes intoa 
rack on the edge of the table sliding on a bed and to which the 


Grooved Boards, (6d. 6 Figs.) July 29, 1884.—The stocks 
are passed between a series of pressure feed rollers capable of 
vertical adjustment by means of screws in frames. A pressure 
bar adjustably mounted is arranged at the rear end of the ma- 
chine. A horizontal transverse shaft, the sides of which are rect- 
angular, is arranged above the bed and carries on opposite sides 
the adjustable planing blades and on the intermediate sides re- 
spectively a series of tonguing blades and parting blades, also ad- 
justable. These blades operate on the upper surface of the stock. 





work is secured, the bed being thus moved the req 
forward during the return stroke of the operating tool. (Accepted 
December 23, 1884). 

2935. J. Fielding, Gloucester. Aateating, Punch- 
ing, She: , &c.,Machines. (6d. 4 Figs.) February 8, 
1884.—The punch is carried by a slide operated by one end ofa 
lever working on a fixed fulcrum at the back of the slide, and 
having its other arm actuated by a roller connected to and 
moving with a hydraulic ram. The surface of the arm on which 
the roller works is inclined relatively to the path through which 
the roller moves. The roller may move upon a straight path or be 
pivotted to one end of a radius arm. The movement of the 
roller is so arranged that at the commencement of its traverse itis 
at a maximum distance from the fulcrum pin and approaches it 
as it advances, the power of the punch being thus diminished 
as the punch approaches its bolster. The inclined faces of the 
levers may be arranged to be adjusted. A slight modification 
suitable for a shearing machine is described. (Accepted December 
16, 1884). 

2098. G. D. Edmeston, Manchester. Gear Rivetting 
Machines. {6d. 3 Figs.) January 25, 1884.—The ram b is con- 
nected to the ram a sliding in guides by a screw c, the large or 
front end of which screws into the rear portion of a, and the 
smaller or rear end of which is fitted with bevel gearing, so that 
the distance between the rams can be adjusted. The vertical 
lever e, forked at each end, is attached at its ba extremity to 
the ram b, and by its lower end by means of a link to a bell-crank 
lever h, from the other end of which are suspended removable 
weights j. A hollow plunger / sliding in bearings is reciproca‘ 
by means of an eccentric, and is connected, by a secondary plunger 
msliding freely in the plunger / and a crutch piece n, to the lever 
e intermediate between its two ends. The plunger m is operated 
bya on 4 bar sliding in a horizontal groove in the end of the 
plunger ?, The stop bar is actuated by means of two levers keyed 
upon a shaft, which can be moved endwise in its bearings by 
means of alever, A cam fixed on the crankshaft working the 








plunger J normally works between the two levers, which are 
pointed in opposite directions, but when the shaft ismoved endwise 
in either direction, the cam comes in contact with one or the other 
lever, and forces the bar fully home or withdraws it by means of 
another lever on the shaft. The bell-crank lever f is connected to 
the lever e by a link, and has a weight fixed at ite other end, and 
tends to move the lever towards the plunger J, its movement in 
this direction being limited by astop. The suspender bolt for the 
weights has a collar upon its lower end upon which are a number 
of india-rubber washers to act as a cushion upon which to rest the 
weights. The plunger J being set to work, the plunger m moves 
the lever in a forward direction until the ramsa and 0 are arrested 
by contact with the work when the lever will raise the weights j pro- 
ducing a pressure upon bs work equal to the combined gravity 





of the weights Pp y the pound leverage of the levers 
hand e. Upon the return stroke the lever A is first brought 
against a pad, and the rams aand } are then withdrawn by the 


action of the lever f. When the stop-bar o is withdrawn no 
movement is imparted to the levere. (Sealed January 2, 1885). 


3965. J. Tinn and T. Crew, Bristol. Cutting or 
Shearing Metal Sheets or Plates. (6d. 3 Figs.) Feb- 
ruary 26, 1884.—The ends of the plates are sheared i means of 
knives operated to travel transversely from one side of the machine 
to the other over fixed blades, the sheets being held by clamps. 
The ends of the sheets are operated on by circular knives adjust- 
able on the rolls so that the opposite sides and ends are cut 
parallel. Referring to the illustration, the sheet to be cut is 
placed on the table A with its front edge overlapping the fixed 
knife and with its end secured in the screw clamp D. The clamp 












































Cisthen lowered by a hand lever to hold the sheet in position, 
and the circular knife c is caused by the tooth wheels G and a 
screw working in a saddle to traverse across the sheet which it 
cuts. Theclamp C is then raised and the table A is moved for- 
ward by a handwheel and rack and pinion, the sheet being fed 
between the rollers L fitted with cutting discs adjustable apart 
upon the rollers to the desired width of the sheet. The front end 
of the sheet is then brought against an hoe onyoranedl po, and a 
clamp lowered, and a second circular cutter is cau to traverse 
ise). the sheet to shear off its inner end. (Accepted December 16, 


10,723, H. C. Tunis, Baltimore,'U,£,A. Tongued and 


th the pressure block at the rear end of the machine is a 
similar shaft carrying counter cutters operating on the under side 
of the stock. Vertical shafts carrying suitable grooving tools in 
their heads are arranged alongside the sides of the machine, and 
operate on the adjacent edges of the board. Supposing the stock 
to be cut into three boards the two outer boards are thus formed 
with a groove on one side and a tongue on the other, and in order 
to form a grooye on one side of the central board, the outer 
board adjacent to the side of the central board to be grooved is 
raised by an inclined plane, so as to leave the edge clear for the 
operation of acutter on a vertical shaft. The edge of the tongue 
in manufacturing flooring is bevelled off, the groove being formed 
to correspond. The boards may be severed from the stock by V/- 
shaped cutters acting from either side so as to avoid waste. 
(Accepted November 18, 1884). 


SMALL TOOLS. 
1699. P, Lawrence, London. (P. Thompson, New York, 
U.S.A.) Quick Adjusting Parallel Screw or Bench 


Vices, [6d. 10 Figs.) January 18, 1884.—A ratchet shaft en- 
gaging wlth a pawl pivotted in the back or fixed jaw, is prevented 
from rotating by means of a transverse flat pin in the front jaw 
bearing against a flat portion ofthe shaft. The front or loose jaw 
is forced up by means of a box nut on the screwed end of the 
ratchet shaft. The flat key prevents the nut being screwed 
off beyond a proper amount of bearing surface. The nut com- 
prises a threaded bush having a projecting flange and an 
outer casing, the bush and casing being pinned or keyed 
together. The pawl in the fixed jaw is arranged below the 
ratchet shaft and is lifted out of gear by means of a rod sliding in 
& groove in the pawl and passing to the front jaw. This rod can 
be moved upwards against a spring to disengage the pawl. The 
front part of the bearing for the lower shaft of the vice in the 
fixed jaw is ‘‘eased off” at the lower part, so that the weight of 
the front jaw is borne by the ratchet shaft, which is thus held 
whilst unclamping the work. The fixed jaw is in two parts, the 
one secured to the other by a ball-and-socket joint so as to effect 
the clasping of irregular work. (Sealed January 20, 1885). 


HAND TOOL. 


9035. P. P. Hure, Paris. Tube ers. (6d. 10 
Figs.) June 16, 1884.—Rollers arranged around a tapered man- 
drel, or tapered rollers arranged around a cylindrical or tapered 
mandrel, are pressed into the meuth of a boiler tube and revolved, 
expanding the mouth of the tube. The rollers at each end are 
turned down to a smaller diameter, and are embraced at the 
turned down parts by an annular spring, which presses them close 
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against the mandrel, leaving them free to revolve. The annular 

spring may be in the form of a key ring. On the inner end of the 

mandrel is a collar, held in place by a nut, and preventing the 

rollers sliding off the mandrel. The upper end of the mandrel is 

— rt to receive a handle for turningit. (Accepted Decem- 
r 2, 4). 


FORGING AND ROLLING MACHINES. 


2127. N. Arthur, Leith. Machinery for Setting and 
Bevelling Angle, Tee, and other Metal Bars, and for 

(6d. 4 Figs.) January 25, 1884.—A couch 
roller G is mounted on a shaft D so that it is forced to rotate with 
the shaft, but is free to be moved longitudinally by means of a nut 
on a screwed portion of the shaft. The shaft Dis carried in blocks 
vertically adjustable in guides in the end frames by means of 
screws F rotated by the’ handwheel through the gearing shown, 
and is rotated from a pinion L fixed on the driving shaft. A roller 
R carried on a stud supported in top and bottom cross frames is 
operated: from the shaft D through bevel gearing and spurwheels, 
the bevel wheel on the small spindle being seated in a bracket 
rising and falling with the bearings of the shaft D, and the gearing 
being proportioned to yive the rollers G and R the same surface 
velocity, Atan angle to the roller R is another roller O centred 
on a stud supported in a frame S carried in quadrant grooves in 
the side frames. The roller O is adjusted by means of the hand- 
wheel U and screw, the adjustment being indicated on the frame 











W. Rollers Y are centred loosely on studs carried by brackets 
bolted at their upper ends to the side frames and carried at their 
lower ends by shafts extending between the end frames. A 
block on the upper end of the studs enters guides on a beam T, the 
blocks + se, pep by a link and being operated by a screw. 
The rollers Z are carried on studs formed at their lower extremi- 
ties with eyes, through which the shafts pass, and their upper 
extremities are supported in brackets bolted to the side frames, 
the holes in the brackets being slotted to permit of adjustment. 
A roller situated on the entrance and exit sides of the machine 
on the shafts is adjustable in a similar manner to the roller G, 
the roller on the delivery side being driven by chain gearing and 
the other by friction. Between the roller G and the roller on the 
exit side is another roller similarly mounted. The plates or bars 
are drawn through the machine by means of a chain secured to it 
and passing over a pulley at the back and then round a barrel on 


secured to its spindle by a thumb nut just as the bar commences 
to go through the machine. (Accepted November 18, 1884). 


5250. J. H. Bickley, Dover, N.J., U.S.A. Mill for 
Rolling Axles of way C es, &c. (6d. 8 Figs.) 
March 21, 1884.—The mill is provided with three rolls, one being 
arranged over and between the other two. The bearings of the 
top roll are mounted in slots and can be raised by means of steam 
cylinders provided with suitable valves operated simul ly. 
The bar is introduced between the three rolls by raising the 
upper one, the upper roll is then lowered and the rolls are re- 
volved until the bar is fully shaped, when one of the lower rolls 
is moved horizontally by means of cams operating simulta: ly 
on the bearings of the roll, so as to discharge the finished article, 
or the article may be discharged by fingers in one of the lower 
rolla operated by a bar, the fingers lifting the article over the 
lower roll. (Sealed Octoder 28, 1884). 


6577._ H. Koehler, Bochum, Prussia. Gennctiing 
or Finishing Rails. (6d. 2 Figs.) April 19, 1884.—The rai 
is supported by a cylindrical supporting roller, and is operated on 
by a roller at the top so as to forin the required groove or channel, 

th these rollers being driven. Two lateral guide rollers support 
bg iss the rail during the rolling operation. (Sealed January 


3203, W. Leyland, Bolton. for For, 
Nuts. (6d. 9 Figs.) February 13, 1884.—Cams on a horizon 
shaft operate inclined or wedge-shaped slides, themselves operating 
four horizontal slides carrying the dies and cutters, and forced 
back by means of springs. Keferring to the illustrations, cams on 
the shaft 3 operate the horizontal slides 7 8, provided with wedge- 
shaped ends. The slides 7 operate first on the slides 10 and 
then on the slides 11, and the slides 8 operate exclusively 
the slides 9. The front slides 11 carry the cutting dies formed 
at the top and bottom with shoulders preventing the iron for 
forming the nuts from bulging or spreading. The slides 10 carry 
the forming dies, the upper half of each die forming only two sides 
of a hexagonal nut, the remaining sides being formed by a fixed 
die. The heated bar is ee between the cutters 12, a portion 
being nearly cut off ; the blank when released by the cutters is 
pushed forward against the fixed die, and is operated on by the 
forming dies, and held whilst the slides 11 advance and partly cut 
off and form another blank. A hexagon plunger 16 is then forced 
down by the action of the lever 17 operated by a cam on the shaft 3 
and forces the blank into the lower part of the forming dies and on 





















































to a cup. A punch working through the centre of the cup is 
partially forced through the nut, being operated by a lever 
actuated by acam on the shaft 3. The lever 17 is then released 
from the cam and the plunger raised by a spring. The punch and 
cup which are carried by a revolving boss, are then rotated through 
90 deg., .e., from a vertical to a horizontal position, by a cam on 
the shaft 3 and lever. A cam then actuates two slides, forcing a 
punch through the nut, which forces the other punch back, 
finishes the hole, and flattens the top and bottom sides against the 
cup and a flattener. The blank is then moved forward by the two 
slides, by the action of a cam and levers, opposite the hammers 9 
operated by the slides 8, the nut being turned one-sixth of a 
revolution by a catch and toothed disc on the punch. The 
two slides then advance and press or flatten the front and back 
sides of the nut between the sides of the oscillating boss and 
the flattener, the boss having resumed its normal position. The 
h again operate on the blank which is again turned by the 
punch when one of the two slides is advanced, and the nut pushed 
off in a finished state. The catch operating the toothed disc is 
operated by a lever actuated from the slide 9, the turning motion 
being given by a spring. (Accepted December 5, 1884). 

9615. J. Ashton, Philadelphia, U.S.A. Manufacture 
of Nuts and Washers. (6d. 8 Figs.) July 1, 1884.—The 
machine has a die A and a counter die B. The die A consists of 
an outer fixed block, a fixed central punch, and an intermediate 
sliding block which is of the same shape as the desired nut. The 
counter die B consists of a central fixed tube and an outer block 








adapted to slide thereon, the fixed tube having a central opening 
of the samc diameter as the punch and having an external shape 
similar to that of the sliding block or nut. The die and counter 
die being separated, the bar is inserted between them, a pin on 
the block of the die B serving asa stop. The die A then advances 
and its fixed punch and outer block act simultaneously upon the 





the end of the shaft D. An index operated by a worm on the 





shaft D indicates the nuniber of feet rolled, the pointer being 


bar and force it over the tube of the die B, the outer block of 
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which is forced rearwards, the sliding block of the die A yields to 
permit the nut to enter the opening of the outer fixed block. The 
die A is then retracted, and the outer block of the die B advances 
so as to thrust the bar outwards beyond the face of its tube and to 
permit it to be readjusted prior to a repetition of the operati 

As the die A reaches the limit of its rearward movement, its slid- 
ing block is projected so as to eject the nut. A fixed quadrangular 
frame D has at each end a counter die B, one for a nut and the 
other for a washer. Guided on the frame D is a sliding frame F, 
which has at each end a die A co-operating with the dies B. The 
reciprocating of the frame F is effected "by an eccentric on a ver- 
tical driving shaft and an eccentric block sliding in a transverse 
slot in the frame F. The parts composing the die A are adjusted 
to an opening in a chuck H bolted to a block I secured to the 
frame F, the parts forming the counter die being carried in a 
similar manner. (Sealed January 20, 1885). 


4106. J. Sheldon, Birmingham. Manufacture o 
Metallic Screws, Screw Bolts, &c, (8d. 6 Figs.)—Feb- 
ruary 28, 1884.—The axes of the blank and of two rolls are 
parallel to one another, and in the same plane, and the rolls are 
rotated in one direction and the blank in the other, and with the 
same surface velocity as the rolls. Each rollis divided into preferably 
four sectors, each provided with one or more projecting ribs of 
equal length to the length of the thread to be made on the blank. 
The first sector hes a Y-shaped rib, the second sector has a square- 
shaped rib, the third sector has two ribs, the space between 
which corresponds to the form of the rough thread on the blank 
formed by the second sector. The fourth or finishing sector has 
its whole acting surafce covered with ribs. The ribs on the sector 
may be slightly eccentric, the end of shortest radius first coming 
into operation so as to form a tapering screw. (Accepted Novem- 
ber 25, 1884). 

11,522. J. H. Ehlers, Bahrenfeld. ufacture of 
Horseshoe Nails. [6d. 7 Figs.] August 21, 1884.—The raw, 
punched, or rolled nails are fed through a tube, and drop on an 
adjustable bar between four jaws arranged so as to inclose square 
or rectangular spaces. Two of the jaws are fixed on a support, 
and the other two are fixed to bracketssliding on the support. A 
stamp working in connection with the jaws completes the headin 
ofjthe nail. Twolevers operated by cams are respectively connec’ 
by links to a sliding jaw and to thestamp. When the heading stam 
is lifted, one of the jaws is removed by the lever and cam, until 
it comes against a stop, when the wholesupport is moved, and by 
the acting of a spring, a leverand a guiding face fixed to the frame, 
the other jaw is drawn out and releases the nail. The jaws are 
finally brought under the hopper, when a pin releases the catch of 
the hopper tube, allowing a new nail todrop. The jaws then begin 
to close, being moved back by the lever, and the stamp is forced 
down and punches the head of the nail, the greatest force being 
when a projection on the cam acts on the lever, the jaws be ng 
forced tighter together at the same moment by a projection on 
the other cam. (Accepted November 18, 1884). 


HAULING AND HOISTING GEAR. 


1946. A. Higginson, Liverpool. Giving Motion to 
Hoists, Winches, &c. [6d. 4 Figs.) January 23, 1884.— 
Water is circulated by means of pumps continuously through a 
system of pipes and is diverted through cylinders by means of 
suitable valves when work is required to be done. The engines 
driving the pumpsare provided with automatic valves actuated by 
the pressure in the circulating pipes. A e fitted with a valve 
is formed at each end of the lift cylinder, so that overwinding 
cannot take place; or a screw may be employed. (Accepted De- 
cember 2, 1884). 


3105. J. M. Day, W. R. Green, H.C. Walker, and R. 
Carey, London. Lifts. (6d. 5 Figs.) February 11, 1884.— 
This relates to telescopic lifts in which the several sections or parts 
are arranged to slide one within the other. Each length is turned 
and bored, and is provided at its lower end with a piston of larger 
diameter working in the bored cylinder immediately below it, the 
annular space round the ram having exactly the same area as the 
bore of the ram, so that when it is raised the fluid in the annular 
space (supposing the ram to be in its lowest position) is forced, 
through holes just above the piston, into the ram, and so raises 
the next ram, which operates in a similar manner. It will thus be 
seen that if the lowest ram is raised to a certain amount in its 
cylinder, the other rams will each be raised to the corresponding 
degree. The lowest ram may be raised by two supplementary 
rams connected to a crosshead on the ram, and water under acon- 
stant pressure may be admitted under the piston of the lower ram 
to balance the moving parts, er this arrangement may be reversed. 
The rams are lowered by releasing the pressure in the working 
cylinders. Several arrangements for supplying the water under 
pressure are described. (Accepted December 5, 1884). 


3637. T. Sudron, Hull. Hoisting, &c., Gear. [6d. 
3 Figs.] February 20, 1884.—The chain passes over two sets of 
pulleys, one being fixed and the other movable in the ordinary 
way. The movable set of pulleys slidesin a frame, and is attached 
to a nut working on a screw, which can be operated in a suitable 
manner. One end of the chain is secured to the framework and 
the other to the goods to be moved. (Accepted December 9, 1884). 


4108. A. J. Boult, London. (J. A. Caldwell, New York, 
U.S.A.) Apparatus for Rais and Lowering. [éd. 
4 Figs.) February 28, 1884.—The hoisting drum is mounted 
to revolve freely upon the shaft B operated by winches or other 
means, and has cast on its hub circular discs f having continuous 
flanges with internal teeth upon their ends. Similar toothed 
flanges are cast upor discs D E mounted loosely on the shaft B 
and having notches on their outer circumference. A pinion keyed 
on the shaft Bis geared by means of an idle wheel F with the teeth 
on one disc f and the disc D. Another pinion also keyed on the shaft 
gears by means of three idle wheels G with the teeth of the other 
dise anddisc E. The intermediate wheels F and G are pivotted 











between pairs of plates secured to sleeves free to revolve indepen- 
dently. If the discs D and E are allowed to rotate with the shaft 
no effect is gained for hoisting purposes, but if one of them be 
stopped and retained stationary the teeth of its cog ring will act 
as fulcra upon which to move the drum wheel by means of the 
pinion and idle wheel or wheels. In order to stop the motions 
of one of the discs D E, a shaft I carries a lever extending on its oppo- 
site 'sides, and arranged to engage with its ends into one or other of 
the notches of the discs D E, by the rocking of the shaft. Upon 


f | thescrew shaft actuating the lifting wheels, the chain being passed 


from revolving with the shaft, and the other being keyed to the 
shaft. A handle is formed in one piece with a U-shaped bracket 
pivotted on the shaft I, so as to inclose the segments which are 
geared with a pinion mounted in the bracket. The pinion in 
traversing the segments rotates the rocking shaft according to the 
difference in the numbers of teeth, and holds one or other of the 
discs D or E ding to the direction in which it is rotated. In 
order to increase the speed of lowering, the sleeves to which the 
idle wheels are secured, each have a clutch plate, and similar 
plates are secured on the ends of the shaft B. The hub of the 
winches or pulleys for driving the shaft B have also similar 
clutches which can be mads to gear either with the clutches of the 
sleeve or of the shaft. (Accepted December 16, 1884). 


7068. W. Box, Liverpool. Hoists or Compound 
Pulley Blocks. ([6d. 1 Fig.) May 1, 1884.—The hand-driving 
chain passes over a wheel of the usual construction keyed on to 





through two bell-shaped pieces guiding it correctly on to the 
wheel, The screw-shaft has two worms, right and left-handed re- 
spectively, actuating two wheels geared together, and over one 
of which the lifting chain passes. The two wheels being geared 
together prevent the end thrust of thescrew. The worms revolve 
in oil chambers. (Accepted November 28, 1884). 


2934. J. Fielding, Gloucester. Power Travelling, 
&c., Cranes. (6d. 4 Figs.) February 8, 1884.—The motions 
for hoisting and lowering and for travelling the load to and fro 
in the longitudinal and transverse directions are derived from two 
belts only. The pulleys from which the belts receive their motion 
run loose on a vertical spindle. Two parallel horizontal shafts 
are driven from these pulleys, the one nearer the vertical shaft 
driving by worm gearing a pitchchain wheel for hauling the car- 
riage across the gantry, and the other shaft which extends the 
whole length of the crane driving, by means of a sliding worm, 
the lifting gear. Near the vertical spindle is placed a second ver- 
tical shaft operating the travelling wheels of the crane. Each 
horizontal shaft carries two fixed and two loose pulleys, while the 
second vertical shaft carries one fixed and two loose pulleys. The 
belts are arranged as follows: From the upper driving pulley a 
belt is carried over the top and around the loose a on the 
farther horizontal shaft and then from the underside back to the 
lower leose pulley on second vertical shaft, this belt driving 
the horizontal shaft in either direction by properly guiding the 
belt. The second belt passes from the lower driving pulleys over 
loose pulleys on the nearer horizontal shaft and round the other 
loose pulley on the vertical shaft and serves to drive the nearer 
shaft in eitherdirection. The arrangement of belts may be modi- 
fied. (Accepted December 19, 1884). 


5816, M. Easthope, Sheffield. Tumblers for Su 
porting the Shafts of Travelling Cranes, &c. [(. 
4 Figs.) April 2, 1884.—The shaft is a by a bearing 
mounted on a carriage sliding in a casing and connected by a link 
to acrank. The crankshaft passes through the casing, and has 
on its end afour-toothed wheel. A rack having two teeth at each 
end is secured to the travelling part of the crane, and on the first 
two teeth passing the wheel on the shaft, they give it and the 
crankshaft a semi-revolution lowering the bearing to its lowest 
position, and the second two teeth orig -ege 2 the revolution again 
raise the bearing to its highest point, the wheel being retained in 
position by a spring catch. (Accepted December 19, 1884). 


12,330. S. Butler, Cardiff. Staiths and Ap) tus 
in Connection therewith for the more Rapid Ship- 
ment of Coal, &c. [4d. 3 Figs.) September 12, 1884.— 
The staith is movable on rails, and a chain made fast at points 
near the ends ofthe rails passes over pulleys at the foot and top 
of the staith, so that it passes completely round the staith. If the 
chain be now made fast to either side of the platform and the 
platform be raised, the staith will be moved on the rails. The 
bottom is movable either in one part detachable from the body, 
or in two parts hinged together ‘‘ butterfly” fashion on the 
underside of the box. (Accepted December 16, 1884). 


GRINDING, cave AND SIFTING 


HINES, 


1470. H. J. Haddan, London. (2. Touja, Tarbes, France.) 
Grinding Cereals, &c. [(6d. 4 Figs.) January 15, 1884.—A 
vertical shaft mounted in bearings carries at its top a disc fitted 
with several concentric rows of teeth, alternating with similar 
concentric rows of teeth on the lower surface of an upper 
fixed disc. Each disc has on its toothed face a number of 
concentric grooves alternating with the rows of teeth. The 
material is fed to a central opening in the fixed , disc, and is re- 
eon. in a casing surrounding the discs. (Accepted November 28, 
1884). 


1710. H. J. Haddan, London. (C.0. Dost, Ravensburgh, 
Wurtemberg). Roller Mills. (10d. 20 Figs.) January 18, 
1884.—The upper parts of the bearings of the rollers are loosely 
fitted into the lower parts, and are held in open brackets and sup- 
porting levers by means of screws so as to keep the two parts to- 
gether and allow the bearing to adjust itself to different positions 
of the axle and facilitate the accurate setting of the rollers in 
hor?zontal position. The bearings are provided with lubricators 
contracted towards the base, and provided with grooves for the 
passage of the semi-solid fat. The levers supporting the bearings 
of the movable roller are pivotted on pins fixed to the frame, and 
are acted on by adjustable helical springs. On the opposite side 
the levers abut against eccentrics mounted on a shaft, by means 
of which the rollers are adjusted. A controlling flap or valve is 
hinged inside at the top, and serves to prevent the escape of 
flying dust or flour, and is provided with brake mechanism 
acting on the sides of the receptacle, so that it can be retained 
in any position. A counterweight, when there is not sufficient 
grain, raises a flap against the resistance of the grain, and 
actuates faller mechanism, which operates the eccentric shaft to 
regulate the adjustment of the rollers. The faller mechanism 
may act as a stop mechanism and operate an alarm bell. (Accepted 
December 5, 1884). 


1849, P. M. Justice,London. (F. A. Luckenbach, New 

“ork, U.S.A.) Pulverising, Separating, and Treating 
Ores, &c, (8d. 5 Figs.) January 21, 1884.—The ores or other 
substances are forced by means of superheated steam, compressed 
air, or water. toa central point so that the opposing currents are 
driven against one another. Referring to the illustration, the 
hopper, and cc quently the chambers D, being filled with the 
material to be pulverised, suitably granulated to allow its passage 
through the apparatus, and the pipe B being connected to the 
supply of motive fluid, the fluid passes through the branch pipes A, 
and is discharged through the nozzles O, and through the chambers 
D and pipes E, the granulated material being also drawn into the 
pipe E from the chambers D by the action of the fluid. The 
material is then discharged by fluid into the chamber F, and is 
agree by the impact and attrition of the two opposing currents. 

he heavier particles fall into the opening J and spout K, the 
lighter particles passing by means of a jet exhauster intoa suitabl 
receptacle. The nozzles O have reduced openings screwed into 
their extremities, and are adjustable in length by means of one or 
more loose rings. The pipes E are joined to the chambers D by 











the front of the shaft are two cog segments, the one being kept 





The tubes E are provided with? flanges at the dischargin ends 
which overlap the bushings and —— their abrasion. “the jet 
exhauster tube is connected to the upper part of the chamber F 





A pipe L allows the waste steam to escape. (Accepted November 
25, 1884). 


P. Van Gelder,‘ Sowerby Bridge, Yorks. 

for Grinding. ([6d. 3 Figs.) January 30, 

1884.—The rolls are run by means of friction pulleys at each end. 
Refering to the illustration, the two centre rollers B are mounted 
in fixed bearings and the two outer rollers in sliding bearings. 
The rollers are of hard chilled cast iron and are slightly bulged 





at the centre to allow for the slight amount of »pring. The movable 
rollers are forced against the fixed rollers by ivversand springs. A 
small pulley is mounted on each roller shaft and drives a large 
pulley on an independent shaft operating a pointer. The pointers 
show the respective speeds of the shafts. e friction wheels on 
the ends of the shafts determine the distance between the rolls, 
which thus need no adjustment. (Accepted January 13, 1885). 


2400. P. Gillen and J. W. Throo » London, Grind- 
ing Graia and the Meal. (6d. 7 Figs.) January 
30, 1884.—The rolls are supported upon brackets attached to the 
sides of the framing inclosing the sifting apparatus. The meal 
passing from the first pair of rolls undergoes a first sifting and 
separating, the fine flour passing through the sifting ree) and 
the remainder travelling to the opposite end of the reel where 
it falls into the recesses of an elevator which carries it up and 
delivers it into a conduit leading to a second pair of rolls, and 
so on from one set of rolls and reels to another throughout the 
mill. The elevator consists of a ring having a series of recesses 
revolving almost in contact with the periphery of a fixed disc 
1080. keeps the contents from escaping (Accepted December 12, 


10,102, W., W. and H. 8S. Rainforth, London. 
Screens of Machin: (6d. 7 Figs.) July 12, 1884. 


es. 

—The flat screen consists of parallel rods, bars, or{wires which can 
be adjusted from or towards each other whilst retaining the 
parallelism of the rods at all distances apart by the use of means 
for imparting a longitudinal thrust or pull to the screen in the 
direction of its length, and a laterally distending or collapsing 
action together with means of resisting these actions. The com- 
ponent rods and parts ofthe screening surface are connected by 
transverse rods so as to retain the parallelism of such parts at all 
distances apart. (Accepted November 25, 1884). 








UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of Americs, from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








THE SPANISH Navy.—The Spanish Minister of Marine 
has ordered from the Société des Forges et Chantiers de 
la Méditerranée an ironclad similar tothe Duilio. The 
draught of water will be such as will enable the vessel 
to pass through the Suez Canal. The Schneider Works 
will supply the plates, but the vessel will be equipped 
with Spanish guns, 





THE New ZEALAND MalIts.—A contract for the convey- 
ance of mailsto and from New Zealand by direct steamers is 
to run for a périod of five years. Thecontract time for the 
voyage is 42 days on the trip home and 45 days outward. 
A contract with the Union Steam Ship Company for the 
distribution of the mails is not yet signed, but it is ex- 
pected to be shortly concluded. <A difficulty as to the 
despatch of letters alternately by the San Francisco and 
direct steamer routes having been adjusted does not relieve 
letters vid Brindisi from an additional charge sanctioned 





the bushings H, and open into the chambers with flaring mouths. 


by the New Zealand Parliament. 




































































































































































ENGINEERING. 





127 








THE FORTH BRIDGE. 


From time to time we have published accounts of 
the progress of the Forth Bridge, and in the present 
issue we give illustrations of the caissons for the 
Queensferry Pier. It will be remembered that there 
are three main piers known respectively as the Fife 
Pier, the Inch Garvie Pier, and the Queensferry Pier, 
and upon each of these there is built a huge canti- 
lever stretching both ways. The Fife Pier stands 
between high and low-water mark, and is separated 
by a span of 1700 ft. from the Inch Garvie Pier, 
which is partly founded upon a rocky island in 
mid stream. Another span of 1700ft. carries 
the bridge to the Queensferry Pier, which is 
at the edge of the deep channel. The total length 
of the viaduct is about 14 miles, and includes two 
spans of 1700 ft., two of 675 ft., the shoreward 
halves of the outer cantilevers, fifteen of 168 ft. 
and five of 25 ft. Including piers, there is thus 
almost exactly one mile covered by four main 
spans, and half a mile of viaduct approach. The 
clear headway under the centre of the bridge is 
150 ft. above high water, and the highest point of 
the bridge is 360 ft. above the same datum. The 
contract was let to Messrs. Tancred, Arrol, and Co., 
on December 21, 1882, for 1,600,000/., and work 
was commenced in the following month. 

Each of the main piers comprises four columns 
carried down to the rock on the boulder clay. Three 
of the Fife columns are completed ; and the remain- 
ing one is in progress; at Inch Garvie one pier is 
complete, one is in progress ; while at Queensferry 
the work on the caissons is advanced. All the 
pneumatic caissons will be filled with concrete up 
to low water mark, of a mixture having a crushing 
strength of 50 tons per square foot. Above low 
water the cylindrical piers, which are 49 ft. in dia- 
meter at the top, 55ft. at the bottom, and 36 ft. 
high, consist of the strongest masonry, the hearting 
being flat-bedded Arbroath stone, and the facing, 
Aberdeen granite. In each cylindrical pier there 
are 48 steel bolts, 14 in. in diameter and 24 ft. 
long, tohold down the bedplate and superstructure 
of the main spans. One of the Fife piers was built 
by aid of a timber and clay cofferdam, and one by 
means of a half tidedam. At Inch Garvie much 
of the work of the shallow piers had to be done at 
low tide under great difliculties. 

The Queensferry Pier consists of a group of 
four cylindrical caissons 70 ft. in diameter at 
the bottom edge. Figs. 1, 2, 3, and 4 (pages 
136, 137, and 140), show the details of con- 
struction of the south-west or shallowest caisson. 
Owing to the special conditions of the site the work 
differs in some respects from ordinary pneumatic 
caissons. The bed of the Forth at the Queensferry 
Pier is of very soft mud for a depth of from 20 ft. 
to 35 ft., when the boulder clay is reached, the 
surface of both the mud and the clay falling 
sharply towards the 200 ft. deep channel between 
Queensferry and Inch Garvie. The caissons had to 
be floated out and sunk about one-third of a mile 
from shore inan exposed seaway. To facilitate opera- 
tions the caissons have double skins (Figs. 1, 2, and 
3), 7ft. 6 in. apart and vertical bulkheads between the 
skins. By filling the space between the skins with 
concrete to varying heights, the irregularity in the 
level of the bottom, and the hardness of the mud 
could be to some extent compensated for, as the 
weight brought upon the cutting edge (Fig. 4) 
of the caisson could be regulated as desired. Iron 
being very cheap a liberal use was made of it 
in conjunction with concrete where masonry or 
brickwork might have been employed. Strong lattice 
girders (Fig. 3), and cross girders, stiffen to the re- 
quired extent the roof of the working chamber. These 
girders are subject to a heavy bending stress up- 
wards and downwards owing to the tide, the range of 
which is about 20 ft. Thus if sufficient concrete were 
filled over the roof to balance the air pressure at 
mean tide level, then at high water the excess of 
air pressure, unbalanced by the weight of concrete, 
would obviously be that due to the half-tide differ- 
ence of height, and at low water, similarly, the 
excess weight of concrete would be of the same 
amount. There would thus be a force of more than 
1100 tons tending to bend the girders’ downwards 
at low water and upwards at high water. 

Two shafts 3 ft. 6 in. in diameter, with air-locks 
for passing out the excavation, and one shaft with 
double air-lock for the men, are provided, together 
with ejector pipes for the mud, water pipes, supply 
pipes for the concrete, and other conveniences. 
Figs. 5, 6, and 7, page 137, show the former locks, 


which are of somewhat special construction and have 
worked extremely well in practice. The lock proper 
forms a simple continuation of the shafts, and 
there are two sliding doors placed horizontally 
with sufficient space between them for the skip of 
excavated clay or boulders. An internal drum 
fixed on one side of the lock is driven by an ex- 
ternal pair of engines fixed to another side of the 
lock, the shaft passing through a stuffing-box. A 
pair of small hydraulic rams work the sliding doors, 
hand gear being also provided though never worked, 
and interlocking arrangements analogous to those 
used with railway signals, make it impossible for 
both doors to be operated together. hen a skip 
has been filled below, a signal by air whistle is 
given and the engineman on top of the caisson starts 
the winding engine. In little more than a minute 
the skip will be at the top of the 70 ft. shaft, an 
index needle informing the engineman of the fact. 
The latter then stops the engine, closes the lower 
hydraulic sliding door, reverses the engine a stroke, 
andjthe skip rests on the closed door. He next lets 
the compressed air escape from the lock and then 
opens the upper hydraulic slide. An attendant 
immediately jumps down on to the skip, unlocks 
the hoisting chain, and hooks on the chain of a 
steam crane, which lifts the skip and swings the 
contents into the sea. About three-quarters of a 
minute is occupied in passing the skip through the 
lock, and two or three minutes in emptying and 
returning it, during which time a duplicate skip is 
being filled below. The two air-locks were de- 
signed by the engineers to pass out easily an amount 
of excavation equivalent to a descent of 1 ft. per 
day of the 70ft. diameter caisson, but owing 
to the extreme hardness of the clay the rate has 
not hitherto exceeded 8 in. per day, which under 
the circumstances is very good work. Picks and 
shovels made no impression on this material, which 
had to be attacked by hydraulic spades having a 
ram fitted to the cutting blade and abutting against 
the roof of the working chamber. At the present 
time the sinking of two of the caissons has been 
completed, another is in progress, and the last of 
the group is being floated into position, as some 
weeks ago it filled with water from some cause and 
slid forward on the mud about 15 ft. 

In going through the mud and silt, the material is 
blown out through pipes by the compressed air in 
the caisson assisted by a due supply of water from 
a closed tank elevated some feet above high-water 
level. To guard against too sudden a descent of 
the caisson in the soft mud the engineers designed 
heavy cross frames of timber to divide up the 70 ft. 
space and distribute the load, but the sub-contractor 
who undertook the sinking removed these frames. 
Occasional lurches and sudden descents have oc- 
curred, but the men employed have great expe- 
rience in caisson sinking, and appear little disturbed 
by such incidents. 

When sunk to the full depth, which, in the case 
of the north-west pier is 96 ft. below high water, 
the caisson is filled with concrete up to low water 
level, and the remainder of the pier is built of solid 
masonry under the protection of a wrought-iron 
temporary caisson. 


THE AUTOBIOGRAPHY OF A WHITE- 
HEAD TORPEDO.*—No. IL. 
INTRODUCTORY. 

Ir is a fact that few people in England, or indeed, 
for that matter, in any part of the world, really know 
what a Whitehead torpedo is. Of course everybody 
has heard of torpedoes, but as a rule, popular ideas 
do not travel beyond the vague conception of awful 
weapons of warfare which can, unseen, suddenly 
and mysteriously, destroy the most powerful iron- 
clad afloat, and the use of which is as unjustifiable as 
that of explosive bullets. To afford information 
therefore on a subject, all-important but little un- 
derstood, I propose, before describing my career, to 
give a brief account of the different kinds of tor- 











* [The interest attaching itself to the subject of White- 
head torpedoes—their manufacture, mode of operation, 
and efficiency—is as great, as the available detailed infor- 
mation concerning them, is deficient. In preparing the 
series of articles commenced in the present issue, the 
author has found it more convenient to endow the parti- 
cular torpedo, the career of which is followed, with a 
power of narrative, and to surround it with more or less 
detailed sketches of the officers and men entrusted with 
its management. The incidents narrated are either the 
record of actual facts, or are constructed with an intimate 
knowledge of the strong and weak points of these particular 
weapons, and of what may be expected of them in naval 





warfare.—Ep. E.] 


pedoes that are actually used. You see that, though 
all are classed together as torpedoes (the name ori- 
ginally given to certain mysterious boats invented 
by Fulton and other Americans during the Ame- 
rican war of 1812-14 and now used to denote ex- 
plosives placed under water for destructive pur- 
poses), yet the methods of using these explosives are 
various and differ materially. 

The torpedo family is divided into two main 
branches—stationary torpedoes and locomotive tor- 
pedoes. 

The former of these, as their name implies, are 
fixed in certain positions ; and in order that they 
may be effective, the ships to be destroyed must be, 
either by their own will, or otherwise, brought 
overthem. Locomotive torpedoes, on the contrary, 
are either conveyed, or have the power of conveying 
themselves, to the enemy. Stationary torpedoes 
are called ‘‘ mines,” and have three subdivisions— 
mechanical mines, ground mines, and electro-contact 
mines. 

Mechanical mines are those which cannot be 
made harmless at will. They are (especially the 
ordinary mechanical mine) generally extemporised 
from ships’ stores, and have the advantage of being 
easily prepared and placed in position. Their usual 
method of construction is as follows : 

Two casks, one inside the other, are generally 
used. These casks are strengthened to'resist the 
water pressure, and great care is taken to make 
them water-tight. The explosive (generally gun- 
powder, though gun-cotton may be used) is placed in 
the inner cask ; the other one being merely a casing 
for giving additional strength. A chock B, Fig. 1, 


Extempore Mech! Mine 





Fig.1. 


is secured to the top of the cask, and is hollowed 
out slightly to admit of a round shot A being placed 
on it. This shot is connected by a cord C witha 
friction tube, inside the cask, and kept in connection 
with the charge, by means of a water-tight joint. 
Slings D D are fitted to the cask to which is secured 
another shot E to keep the cask upright, and moor- 
ings are also attached to keep it in position. Safety 
pins are employed by which the torpedo can be laid 
out without endangering the lives of those em- 
ployed in so doing. These torpedoes being placed 
in the required position at such a depth that they 
are just under water at low tide, the safety pins 
are removed, and they become dangerous alike to 
any friend or foe who may happen to strike them. 
The act of contact knocks the shot off the top, and 
this in falling pulls the friction tube by means of 
the line attached, and the torpedo is exploded. 
It will be seen that this class of torpedo can only 
be used in cases where it is required to entirely 
block up the passage. Also their removal after the 
use for them ceases, is a very serious matter, as they 
are very likely to be exploded in the act of picking 
them up. 

Another kind of torpedo is the electro-me- 
chanical mine. These are similar in construction 
to the ordinary mechanical mine, except that they 





are more complete, and instead of the extemporised 
fittings used in the latter, they have regular iron 
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cases capable of containing from 70 Ib. to_80 Ib. 
of gun-cotton. The accompanying diagrams, Figs. 2 
and 3, show the arrangements. The gun-cotton 
charge, it will be seen, does not occupy the whole 


of the case. On the top of this gun-cotton is a 
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platform, on which two or three Leclanché cells 
are fixed, and a circuit-closing arrangement is 
also inserted. This device is for mechanically com- 
pleting the circuit on the mine being struck. There 
are many kind of circuit-closers. The simplest, and 
perhaps, on the whole, the most effective, consists 
of a metallic cylinder or cup, in which a certain 
amount of mercury is placed, as shown in Fig. 3, 
and aniron point projects through the ebonite 
mouthpiece which closes the top. _ Wires then join 
the metallic point with the cylinder, the battery 
and fuzes being in the circuit, as shown. On the 
torpedo containing the circuit-closer being struck, 
the mercury splashes up, completes the circuit, and 
so explodes the torpedo. Safety arrangements 
permit of the torpedo being laid out, and also 
of being picked up, without danger to those en- 
gaged. Some time and great care, however, are 
required to render these torpedoes harmless, and 
for practical purposes they must be considered as 
dangerous to their owners when once placed. 

So much for the mechanical mines. Then 
come the electro-contact mines. These are fitted 
in exactly the same way as the electro-mechanical 
mines (see Fig. 4), except that the battery, instead 





of being inside the mine, is on shore, and the tor- 
pedo is connected to it by insulated wire. Fig. 5 
shows a line of electro-contact mines. It will be 
observed that one battery will work any number of 
mines. At the junction of the wire from each 
mine with the main lead, are placed disconnectors, 
which are simply ordinary platinum wire fuzes 
placed inside the water-tight case, and their function 
is, as their name implies, to disconnect the mine 
from the main wire after it has exploded. For ex- 
ample, supposing the mine at A to be struck bya pass- 
ingship. The circuit is completed fora moment from 
the battery right through the main wire, the discon- 
nector at a', and this particular mine. The current 
from the battery then fires the disconnector fuze 








and the mine fuze at the same moment. The result 
of the disconnector fuze being fired, is that the wire 
is practically cut there, and the end is insulated, 
since it is inside a water-tight case. Supposing 
that there were no disconnector, on the firing of the 
mine it is of course blown away, and thus the bare | 
end of the wire would be left in the water, forming | 
a continuous circuit running down the battery, 
and probably preventing other mines which may 
happen to be struck from firing. The advantage of 
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Fig. 5. 





complete, if I failedto do justice to a most important 
branch of our family, and one which has done, and 
I doubt not will again do, good service. LTallude to 
our first cousins, ‘‘ the spar torpedoes.” It was 
the mischief done by them during the American 
War, that gave the impetus to torpedo warfare 
generally, and induced our great master, Mr. 
Whitehead, to devote himself to the perfection of 
a weapon of this kind, the upshot of which was the 
Whitehead torpedo, The outrigger or spar torpedo 
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these mines over those already described is that | 
they can be made quite harmless by disconnecting 
the firing battery on shore ; on the other hand a 
considerable quantity of insulated cable is re- 
quired to be used, which adds to the expense and 
labour in laying down ; while at the same time the 
cable is always liable to be broken by the enemy 
when sweeping, and a break or flaw would render 
the whole system of torpedoes thus laid out, useless. 
Also it is necessary, in order to use this system of | 
mines, to have a battery station near. 
The ground mines used in the service (by the ser- | 
vice, I mean of course the English naval service) hold 
5001b. of gun-cotton. They are ordinary iron cases 
having a certain reserve of buoyancy, which enables 
them to be floated at any desired distance from the 
surface, and they are kept in place by heavy sinkers, 
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for though called ground mines they do not actually | 
lie on the ground. Every charge of gun-cotton | 
has a depth under water at which it will give the 
greatest effect, and the heavier the charge, the 
deeper it must be. The best depth for the 500 lb. 
gun-cotton mines is from 35 ft. to 40 ft. ; so that | 
if they were to be used in 10 fathoms of water they 
would require a length of from 3 to 4 fathoms of | 
mooring line, to bring them about the right depth 
below the surface. 

These mines are simply fitted inside with two 
fuzes, and are, like the electro-contact mines, con- 


| 
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Fig .7 











used in our service is charged with 35 Ib. of gun- 
cotton contained intwo cases. These cases are hollow 
(Fig. 7) down the centre to admit of the iron point 
of a long pole being passed through them. An iron 
conical end fits over the end of the pole to take 
the strain. Arrangements are made by which these 
torpedoes can be fired by electricity from the boat 
or ship carrying the spar to which they are attached. 


| I will only describe the method of working them in 


boats, leaving it to be understood that they can in a 


| similar way be worked from the lower booms of 


ships, or from gunboats. The boat is so fitted that 
when not in use, the spars with the torpedo at- 
tached to the end lies on either gunwale, and 
arrangements are made by which they can be rigged 
out to a distance of about 25 ft. from the bow and 
to a depth of 10ft. The attack, which should gene- 


| rally take place at night, is made as follows : The 


boat steams up towards the enemy, and on ap- 
proaching her the spar is rigged out until the 
torpedo is just touching the water. On getting 
pretty close the spars are still further rigged out, 


| and the torpedo immersed to its proper depth, 


which, as we have said before, is 10 ft. Imme- 
diately contact is made with the ship's side, the 
officer in charge presses the firing key, and explodes 
the torpedo. The boat then gets away—if she can. 








THE INSTITUTION OF MECHANICAL 
SNGINEERS. 

THE annual general meeting of the Institution 
of Mechanical Engineers was held yesterday week, 
the 29th ult., at the Institution of Civil Engineers, 
Westminster. The report of the Council, which 
was read on this occasion, showed that the members 
on the roll had increased from 1440 to 1553, 163 
names of all classes having been added and 25 with- 
drawn during the past year. The receipts for the 
year amounted to 50941. 14s. 11d., while the ex- 


| penditure was 3968/. 6s. 5d., leaving a balance to 


the good of 1126l. 8s. 6d. The assets of the Insti- 


_ tution, mostly in the form of 4 per cent. railway 


debenture stock, amount to 16,180I. 3s. 9d., and 
the liabilities are nil. The report also announced 
that the summer meeting of 1885 is to be held at 
Lincoln, and the principals of the important engi- 
neering industries there, and also at Gainsborough, 
Grantham, Newark, and Frodingham, have offered 
their services to render the visit agreeable and 
interesting to the members. The meeting will com- 
mence on Tuesday, August 4. The attendances at 


| the last summer meeting, at Cardiff, were 241 
| members and 115 visitors. At the annual general 


meeting of January, 1884, there were 239 members 











nected with a firing station by insulated wires, and | 
fired by an observer there. Of course the position 
of each torpedo is accurately known from the firing | 
station, or rather stations, as there are two in this | 
case, so that the observers there can readily see | 
when a ship gets over them. Sometimes two or | 
three torpedoes are connected to the same wire, in | 
which case, on the man pressing the firing key, all 
so connected are fired. 

These preliminary particulars would be quite in- 








and 39 visitors; at the spring meeting 106 members 
and 45 visitors; and at the autumn meeting at 
Nottingham, 86 members and 49 visitors. At the 
special meeting of members only, held to elect the 
secretary, the attendance was 215. For the last 
twenty-four years the President has held oftice for 
two successive annual terms, but this time Mr. I. 
Lowthian Bell’s health compelled him to break 
through the custom and to resign the chair at the 
end of twelve months’ occupancy. In addition, two 
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HYDRAULIC KEEL PLATE BENDING MACHINE. 
CONSTRUCTED BY MESSRS. SCRIVEN AND CO., ENGINEERS, LEEDS, 
(For Description, see Page 134.) 








vice-presidents, and five members of Council, went 
out of oftice according to the regulations. 

The report having been read and accepted by the 
members, the results of the ballot were announced, 
these showing the election of Mr. Jeremiah Head as 
President, of Mr. Daniel Adamson as vice-president, 
and of Mr. William Anderson, Mr. E. H. Carbuitt, 
M.P., Mr. F. C. Marshall, Mr. E. Windsor Richards, 
and Mr. T. Hurry Riches as members of Council. We 
may mention here that the effect of these elections 
was to create a vacancy in the list of vice-presidents 
by the removal of Mr. Jeremiah Head from that 
otlice to the presidentship, and two vacancies in 
the Council, namely, one due to the election by the 
members of Mr. Daniel Adamson as vice-president, 
and a second due to the election by the Council of 
Mr. William Anderson as vice-president to replace 
Mr. Head. To fill these two vacancies the Council 


(acting in accordance with their powers to fill | 


vacancies thus occurring) elected Mr. B. A. Dobson 


and Professor Alex. B. W. Kennedy as members of | 


their body. We have thought it well to explain 
this matter, as, when these supplementary elections 
were announced on the second evening of the meet- 
ing, the circumstances under which they had been 
made were evidently not understood. 

At the meeting of yesterday week, the announce- 


ments connected with the ballot having been dis- | 


posed of, Mr. I. Lowthian Bell vacated the chair, 
which was then taken by the new President, Mr. 
Jeremiah Head, and a vote of thanks to Mr. Bell— 
proposed by Mr. John Ramsbottom—was heartily 
passed, and duly acknowledged. The next business 
was the consideration of the first of the resolutions 
standing in the name of Mr. John Robinson, namely, 
that placing the election of the secretary in the hands 
of the Council instead of in those of the members as 
heretofore, and further allowing the secretary to 
engage in literary work other than that comprised 
in his secretarial duties.* In a temperate speech 
Mr. Robinson stated what he considered to be the 
point in favour of his resolution, and he was sup- 
ported by Mr. Hetherington, Mr. H. Shields, Mr. 
C. Cochrane, Mr. Ravenhill, Mr. Boyd, and Mr. 
T. R. Crampton, while on the other hand Mr. 
Robinson’s yiews were condemned by Mr. Daniel 
Adamson, Mr. J. ©. Wilson, Mr. Harfield, Mr. 





* The complete text of Mr. Robinson’s first resolution | 


will be found on page 61 ante. 














G. D. Hughes, Mr. J. McFarlane Gray, Mr. E. | 


| Windsor Richards, and Mr. Arthur Paget, while 


Mr. Philips suggested that Mr. Robinson should 


| postpone his motion for a year, a suggestion which 
Eventually | 
after a lengthened discussion and a close division, | 
Mr. Robinson’s resolution was negatived, the | 


was indorsed by Mr. C. Hawkesley. 


Bye-law No. 25 as passed last year thus remain- 


ing unaltered. Now that this question is settled | 


—and settled, too, in a way which we consider 
is decidedly the best—we have no intention of 


re-opening the discussion to which it has given rise, | 


but before dismissing it we may say that three 


points were clearly proved in the course of the | 


speeches on the 29th ult., and these were, first, that 

Mr. Robinson’s resolution had been brought for- 
| ward to satisfy those members of Council who 
threatened to resign last year when their views 
were not accepted by the members generally ; 
secondly, that so far from the resolution having the 
support of the Council, there had at a recent Council 
| meeting been a resolution passed asking Mr. Robin- 


son to withdraw his motion ; and, thirdly, that | 
since his election by the members last year, the | 


secretary, Mr. Bache, had discharged his duties in a 
manner which left nothing to be desired. 

By the time that Mr. Robinson’s first resolution 
was disposed of, the time for adjournment had been 
| reached and the meeting was consequently adjourned 

until the following evening, Friday, the 30th ult. 
The first business to be then dealt with would, in 
the ordinary course, have been Mr. Robinson’s 
| second resolution relating to the proposed secrecy 
of the proceedings at meetings of Council, but at 
| the last moment this resolution was—by permission 
of the meeting—withdrawn by Mr. Robinson with- 
| out any reason being assigned. In considering 
| this resolution, on page 61 ante, we detailed fully 
| the manner in which it had been brought forward, 
| and pointed out that under the circumstances we 
| explained, it could not have been legally dealt with 
| by the meeting last week. As Mr. Robinson vouch- 
| safed no particulars of the reasons which induced 
him to withdraw his resolution, we think it only 
| right to state that the question as to the legality of 
| the proposed proceedings was, prior to the meet- 
| ing, submitted to Mr. E. H. Pollard, and that a 
| copy of Mr. Pollard’s opinion was in due course 


| furnished to Mr. Robinson. This opinion—which 


is a very strong one—we reprint below, together with 
the statement of case on which it is founded : 


Re Institution of Mechanical Engineers. 
CASE FOR COUNSEL. 


Mr John Robinson is a member of the Institution of 
Mechanical Engineers—present bye-laws and Articles of 
| Association herewith. At the last general meeting of 
| this Institution held at Nottingham on November 5, 
1884, Mr. John Robinson gave notice at that meet- 
ing in writing (which he read) of his intention to pro- 
pose alteration of bye-laws, &c., as percopy of proceed- 
ings, page 412. It appears by reference to Bye-law 31 in 
copy of bye-laws sent herewith, page lxxxvi., that no 
such alteration as proposed by Mr. Robinson in Bye- 
law 31 can be made, as the words he refers to do not occur 
in Bye-law 31. 

There is no dispute as to the accuracy of the report of 
| the proceedings, as Mr. John Robinson and the chairman 
at the meeting both confirm its accuracy. 

On January 6, 1885, the secretary of the Institution by 
order of the Council issued toall the members the inclosed 
| circular notice of the annual general meeting to be held on 
| Thursday, January 29, 1885. 
| Itappears that Mr. Robinson in giving his notice on 
November 5, 1884, intended to have referred to Article 
of Association 31 instead of Bye-law 31, see copy herewith, 
| page lxxvii. 
| It further appears that at the Council when this circular 
| was decided upon, several members of Council gave Mr. 
| Robinson notice that in their opinion his notice at the 
| meeting at Notingham on November 5, 1884, was invalid, 
| and the general annual meeting of January 29, 1885, 
would have no power to alter Bye-law 31 as he wished on 
account of the invalidity of the said notice. 

Counsel is requested to advise whether it would be 
within the power of the majority at the meeting on 
January 29, 1885, to alter the Bye-law 31 as suggested 
now by Mr. Robinson, provided that the minority at that 
| meeting protest against the power of the meeting to do so. 

Counsel is requested to advise whether a mere verbal 
protest on the part of the minority then present would be 
sufficient, or whether a written protest is necessary and 
whether it is requisite to have more than one signature to 
the said written protest if necessary. 

Counsel’s attention is specially drawn to Article of As- 
sociation No 14, page Ixxiii., also Article of Association 
No. 22, page Ixxv., also Article of Association 24, same 
page, especially the last four lines of this article of Asso- 
ciation, No. 24. 

Copy of Opinion of Mr. Pollard. 

I am of opinion with respect to the second notice given 
by Mr. John Robinson at the autumn meeting of the In- 
stitution of Mechanical Engineers at Nottingham in 
November, 1884, of his intention to move at the annual 
general meeting in January, 1885, that certain words be 
added to Bye-Jaw No. 31 after the word ‘“‘ procedure” 
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that no motion can be validly made upon or in pursuance 
of such notice, and that if, notwithstanding, the proposed 
motion be persisted in, and put and carried at the meeting, 
any resolution so arrived at will not be of any force or 
in any way binding upon the Insitution or its members. 

I think, firstly, that as the avowed object of the motion 
is to carry out what would really be a radical change in 
the constitution of the Institution and a departure from the 
basis upon which its internal affairs have been conducted 
since its establishment by putting an end to that free in- 
tercommunication which has hitherto prevailed between 
the Council and the members generally as to matters 
affecting the objects of the Society or its interest or wel- 
fare, such an object can only properly be attained by an 
alteration of the regulations of the Institution (its Articles 
of Association), and is not properly within the scope or 
function of the bye-laws which have to do rather with 
the carrying out of the objects of the Institution than 
with a salient change in its basis or constitution. 
Secondly, I think that nothing can be done with regard 
to any alteration of the Articles of Association on that 
notice ; and lastly, that the notice is so defective in form 
as to be calculated to mislead and confuse members (even 
if properly to be dealt with as the subject of a bye-law) 
and therefore invalid. 

3, Elm-court, Temple. Epwarp H. Po.iarp, 

Mr. Robinson’s third resolution, relating to the 
annual appointment by the members of an ac- 
countant, by whom the accounts of the Institution 
shall be audited, was next duly passed, as was also 
that standing in the name of Mr. G. D. Hughes, 
proposing certain verbal alterations in the ‘‘ form 
A” used on the proposal of members for election. 


CARBON IN STEEL. 


When the resolutions had been disposed of the 
‘¢ Final Report of Experiments. Bearing upon the 
Question of the Condition in which Carbon exists in 
Steel” was read by the author, Sir Frederick Abel, 
C.B., F.R.S. This report, of which we commence 
the publication in extenso on page 150, showed 
that in annealed and cold: rolled steel the carbon 
exists entirely, or nearly so, in the form of a 
carbide of iron of uniform composition (Fe, C, 
or a multiple thereof) uniformly diffused through 
the mass of metallic iron. In hardened steel the 
sudden lowering of the temperature from a high 
red heat appears to have the effect of preventing 
or arresting the separation of the carbon, as a defi- 
nite carbide, from the mass of the iron in which it 
exists in combination ; its condition in the metal 
being, at any rate mainly, the same as when the 
steel is in a fused state. In tempered steel the 
condition of the carbon is intermediate between that 
of hardened and annealed steel. The carbide sepa- 
rated by chemical treatment from blue and straw- 
tempered steel has the same composition as that 
obtained from annealed steel. 

The discussion on the report was commenced by 
Mr. Arthur Paget, who said that although the sam- 
ples of steel showed such great irregularity of com- 
position, he could assure Sir Frederick Abel and the 
members they were all out of the same delivery. He 
obtained this steel from a friend at Birmingham, who 
bestowed very great pains in rolling it extremely 
thin and exactly to gauge, and consequently the 
usual relations of buyer and seller were somewhat 
reversed, and although he was the customer, yet he 
was in the position of receiving a favour, and could 
not be too exacting in his demands. At the same time 
he believed that the manufacturer did his best to 
insure that the pieces should be all from the same 
ingot, but it was possible that in the repeated roll- 
ings and cross rollings necessary to get the plate 
thinner than writing paper, some confusion in 
the pieces had arisen. If thicker pieces of steel 
would give more trustworthy results, he was quite 
prepared to supply them, but at the commencement 
of the research the Committee had decided that a 
more uniform temper could be given to the thin 
samples. Mr. Paget then explained that Professor 
Hughes was unavoidably prevented from attending, 
but that at a late sitting of the Committee he had 
stated that his own experiments confirmed the 
results of Sir F. Abel’s investigation. 

Mr. Edward Reynolds said thatthe question before 

the meeting had been treated purely from a chemical 
point of view, a method of research which he did 
not think promised much success. It was not 
urprising that variations should be found in the 
amples, for pieces of steel cut from the same bar 
always exhibited great differences. There were 
plenty of physical reasons which might be adduced 
to account for this without recourse being had to 
chemical ones, 

Mr. Dugard asked whether any further research 
had been carried out in the direction indicated in 
the third paragraph of the recommendations at the 





conclusion of the first report of the Committee, as 
in his opinion that was the direction in which use- 
ful practical results were most likely to be obtained. 
Professor Norris found in his researches that the 
so-called ‘‘kicks” or contractions during heating and 
expansion during cooling of steel wire, afforded a 
measure of the hardening capacity of the steel 
to which numerical values could be attached, 
and also showed that both a chemical and a 
physical change took place in the steel at 
the same time the so-called ‘‘ kicks” took 
place. He also found that the residue from steel 
wire after the iron had been dissolved in sulphuric 
acid, was in direct proportion to the softness or per- 
fection of annealing of the steel; steel hardened 
in mercury leaving no residue, while steel perfectly 
annealed left a skeleton in carbon of the exact shape 
of the original piece of wire, the amount of residue 
left by steel in all intermediate conditions between 
these extremes being in inverse proportion to its 
hardness. In short, the condition in which carbon 
existed in steel entirely depends upon the rate of 
cooling from a high temperature. Professor Norris’s 
paper is now in the archives of the Royal Society, 
but the diagrams graphically illustrating the results 
of the experiments are in the possession: of the 
author. 

Mr. Barkley inquired if Sir F. Abel could give 
any explanation of the colours which appear on 
steel in the hardening process. The text books 
gave tables of colours with the corresponding 
temperatures, but while there was only about 
10 deg. difference between colour and colour, the 
tables differed far more than this among themselves. 

Mr. I. Lowthian Bell dissented in toto from Mr. 
Reynolds’ remark that chemical investigation was 
of no value in this matter. He was not prepared 
to say that Sir F. Abel’s paper exhausted this sub- 
ject, but it afforded great help towards the final 
solution, and the Institution was to be congratulated 
upon having received so valuable a contribution. 
He himself had had some considerable experience 
in analyses of metal, and he knew the immense 
labour of compiling even a short paper such as that 
just read. It was of great interest to learn that, 
instead of carbon being irregularly mixed with the 
iron, that it formed a definite composition in which 
three atoms of iron were united with one of carbon. 
His own researches in relation to compounds of 
iron and carbon had been directed towards cast iron, 
in which the carbon is found in two states—free 
and combined—and in which it changed from one 
to the other. This change could take place without 
fusion. He had proved this by clamping two 
planed discs, one of cast iron and one of wrought 
iron, face to face, and submitting them for four 
weeks to a high temperature. At the end of the 
time the carbon of the cast iron had passed into 
the malleable iron to a considerable extent. The 
wrought-iron disc was planed away by layers and 
each layer analysed in succession, the results show- 
ing a regular gradation in the amount of carbon, 
each succeeding layer being poorer than the pre- 
ceding. There was no appreciable difference either 
in the phosphorus or silicon. This was a parallel 
experiment to annealing steel discs between wrought- 
iron plates, as mentioned in the paper. As to the 
irregularity found in the samples, his experience 
showed that it always existed in cast iron, and that 
uniformity was quite exceptional either in the iron, 
the manganese, or the silicon. At present we 
were only on the threshold of knowledge in this 
subject, and everything that aided to displace rule 
of thumb by scientific laws was most valuable. 

Mr. Paget related an experiment made by the 
Committee on the same lines as that described by 
Mr. Bell. Seven thin steel discs were clamped 
between a wrought and a cast-iron plate, and were 
heated (short of fusion) for about thirty hours. At 
the end of that time there was a regular gradation 
of hardness through the series, the disc next to the 
cast-iron plate being the most steely, and that next 
the wrought-iron plate the softest, the intervening 
discs forming a regular descending scale. 

Mr. Vickers pointed out that it was not necessary 
to conduct experiments to demonstrate the trans- 
ference of carbon without fusion, as without that 
the processes of cementation of steel and of render- 
ing castings malleable could not be carried out. 

In reply Sir F. Abel said that twenty-five years ago 
he made experiments as to the composition of har- 
dened and annealed steel by treating wire in acid, as 
mentioned by Mr. Dugard, and he obtained results 
which led him to propose the method which had 
been followed in this case, in which it had been 


shown that the form in which the carbon is found 
varies with the temper of the steel. His other 
many duties preventing him from carrying the re- 
search further, but others might work on the same 
idea, and carry out the hints which they would 
meet with. He could not say much as to the 
exact cause of the colour of tempered steel. The 
film was so minute that it would be most difficult to 
obtain a sufticient quantity to experiment upon, and 
it would be almost impossible to get it free from 
the metal upon which it is superposed. At present, 
it must be confessed, that chemical knowledge of 
metallic combinations was restricted, but in time per- 
severance would give fruitful results. A hearty vote 
of thanks was then passed to Sir Frederick. 


Friction EXPERIMENTS. 


The second report on ‘ Friction Experiments” 
was next read by the secretary. This will be found 
in full on page 150. Mr. Tomlinson, under whose 
supervision the experiments had been made, was 
called upon by the President to open the discussion, 
and he explained that there had been two series of 
experiments. In the first there had been a difti- 
culty in keeping the bearing oiled, and when the 
pressure reached 2 cwt. per square inch, it was no 
longer possible to get the oil to flow down, and the 
existence of a positive oil pressure was demon- 
strated. The second series of experiments had 
been undertaken to show what this pressure 
actually was, and how it was distributed over the 
different parts of the brass. When the oil was 
applied at the bottom it entered quite easily, and 
it was shown that with perfect lubrication a bearing 
would carry any load. 

Mr. Beauchamp Tower said that the second 
series was supplementary to the former. The oil 
pressure which had been found was a confirmation 
of the theoretical hypothesis that the oil should 
carry the whole of the load, and that there should 
be no contact between the metals of the bearing 
and the journal. The conclusion to be drawn from 
the experiment was that it was possible to do away 
with meiallic friction, and also with metallic wear 
and tear. At least that was the end to be sought 
for by proper lubrication and uniform pressure. 
The wear should be on the oil and not on the 
metal, 

Mr. Cochrane recalled to the memory of the 
members that when they visited the North-Eastern 
Railway Company's Locomotive Works in the 
summer, the engineer showed them a plan of oiling 
an axle from the underside. 

Mr. Robinson illustrated the possibility of avoid- 
ing metallic contact by mentioning the well-known 
phenomenon of one surface plate moving over 
another with a layer of air between the two. 

Mr. Daniel Adamson said that one of the most 
difficult bearings to oil was the footstep of an 
upright shaft. This often carried a ton on the 
square inch, and was the source of continual trouble 
until the plan was hit upon of forcing the oil into 
the centre by a pump, and allowing it to spread by 
centrifugal action. The method was both efficient 
and cheap, and the lubricant was pumped round 
and round, 

Mr. Shénheyder called attention to the difference 
of a bearing subjected to a constant uniform pres- 
sure, and one that underwent a reciprocating action. 
With the former 2001b. per square inch was about 
the limit, but the latter would carry 600 1b., 700 lb., 
or even 800 Jb. per square inch. If the experiments 
were to be continued, he suggested that the inquiry 
should be directed towards this point. 

Mr. Reynolds, recalling the example of the sur- 
face plates, said that good fitting was in some cases a 
disadvantage, because when theairor oil was squeezed 
out from between the surfaces they adhered together 
in a way that less perfect planes were incapable of. 
Similarly, if the slide blocks of a locomotive were 
too long, the front portion swept away the oil and 
left the rear part dry. It was a common experience 
that slides worked well until the scraper marks wore 
out, and then they began to cut for no apparent 
reason except that they fitted too well. 

Mr. George Richards, of Manchester, said that if 
all the wear took place in the oil, it became neces- 
sary to investigate its condition to determine how 
often it must be renewed. In a series of experi- 
ments made by Mr. Isherwood in the United States, 
very varying and inexplicable results were obtained, 
until it was found that the difficulty arose from using 
the same oil over and over again, and thus lubri- 
cating the journal with a partly worn-out substance. 





Mr. Tomlinson said that oil took a good deal of 














Fes. 6, 1885. ] 


ENGINEERING. 


131 





x= 





wearing out, as he could show by a carriage, which, 
since 1871, had run an average of 29,000 miles a 
year with an annual quantity of one pint of oil. The 
axles were lubricated from below. 

The President pointed out that the experiments 
had been made with an infrequent type of journal. 
The weight was applied to the top of the shaft and 
hung perfectly steadily, while in an axle-box there 
was constant vibration. Still the researches had 
revolutionised their ideas on the subject, and con- 
firmed the note given at the foot of Morin’s cele- 
brated table of coefficients of friction, that with ample 
lubrication the friction varied with the quality of 
the oil, and not with the nature of the metal. That 
this fact was already appreciated was shown by Mr. 
Adamson pumping oil to bearing, and Messrs. Parsons 
and Tower doing the same. A vote of thanks was 
then passed to Mr. Tomlinson. 


Woov-Workinc Macuinery. 

Mr. George Richards’s paper ‘‘On Recent Im- 
provements in Wood-Cutting Machinery,” was then 
read, but there was no time for its discussion, and 
the meeting closed with a vote of thanks to the Insti- 
tution of Civil Engineers for the use of their premises. 
We shali shortly publish Mr. Richards’s paper in 
estenso, but in the mean time we may state that it was 
chiefly directed to machines that are useful to engi- 
neers and pattern makers, and it was stated that by 
properly designed apparatus, capable of easy adjust- 
ment, the labour of one pattern maker in four 
might be dispensed with. The first machine de- 
scribed was for planing and taking out cross wind. 
This had an improved guard for the cutter. .The 
next was a dimension sawing machine, and after 
this followed a band saw, in which the old difficulty 
of breaking saws was overcome by the use of light 
wheels of the bicycle type. With these the upper 
wheel has not sufficient momentum to overrun the 
lower, and feed the saw into a kink just above the 
work, and the life of the saw is thus indefinitely 
increased. The greatest interest attached to a 
scraping machine for finishing carriage panels and 
the like. A large number of scrapings 8 in., 10 in., 
and 12 in. wide and many feet long were distributed 
among the members. The paper was illustrated by 
many specimens of work showing the fine surface 
and splendid tit produced by the author’s ma- 
chines. 

The discussion of Mr. Richards’s paper was, as 
we have said, from want of time, adjourned to the 
next meeting, while for the same reason the reading 
of Mr. H. Sandham’s paper on the ‘ History of 
Paddle Wheel Steam Navigation,” and the ‘‘ De- 
scription of the Tower Spherical Engine,” by Mr. R. 
Hammersley Heenan, had also to be postponed. 








PRIVATE BILL LEGISLATION. 


DeTERRED probably by the excessive cost of 
Parliamentary contests of the last two or three 
sessions, the established companies (with one ex- 
ception) and independent promoters have altogether 
abstained from bringing forward new projects for 
railways in that part of Britain north of the Tweed. 
The North British Railway Company alone have 
deposited plans for this session. The works therein 
contemplated consist of; 1. A junction line about 
a quarter of a mile long between the company’s 
Leith and Granton branch, near the bridge carrying 
the London-road over the same at Leith, and the 
line from Easter-road Junction to Purshill Junction, 
at a point about 300 yards north-west of Abbeyhill 
Station. 2. A junction line about a quarter of a 
mile in length between the company’s Thornton 
loop line, at a point about 163 yards east of the 
junction of that loop with the Dunfermline branch 
railway, and their Edinburgh, Perth, and Dundee 
line, at a point about 140 yards south of Thornton 
Station, now being built. 3. A branch about three- 
quarters of a mile long from the company’s Hob- 
cross branch line, at a point about a quarter of a 
mile from Partick passenger station, to a point on 
the Hyndland-road nearthe church. 4. A junction 
line nearly a mile long between their Edinburgh 
and Glasgow line, at the junction of the Sighthill 
branch and the City of Glasgow Union Railway, near 
Barnhill Station. 5. A deviation about half a mile 
long of the before-mentioned Sighthill branch, ex- 
tending southwards from the junction of the last- 
described line to the Springburne-road. 6. A 
deviation three-quarters of a mile long of the com- 
pany’s railway at Berwick-on-Tweed, extending 
about equal distances on each side of the bridge 





over that railway at Marshall Meadows. 7. Three 
railways, of an aggregate length of about three- 
quarters of a mile, extending the company’s 
Arbroath and Montrose Railway from near Mont- 
rose Station to the sidings at the north-west end of 
the wet dock at Montrose Harbour. 

There are but very few railways projected in the 
sister kingdom, but one of them, called the Dublin 
Grand Junction Railway, independently promoted, 
is of some local importance, and merits a few re- 
marks. The scheme consists of eight lines of an 
aggregate length of about five and half miles, the 
principal of which form a continuous line, which com- 
mencing by junctions with the Dublin and Kings- 
town line of the Dublin, Wicklow, and Wexford 
Railway at points near Sydney Parade Station, and 
half a mile north of that station, then takes a 
westerly course, passing near Ballsbridge, Ranelagh, 
Rathmines, and Harold’s Cross, from which last place 
it curves to the north and forms, near Inchicore, 
junctions, pointing east and west, with the Great 
Southern and Western Railway. At Ballsbridge a 
communication is made with the show ground of the 
Royal Agricultural Society, and near Milltown a 
junction is made with the Harcourt-street line of 
the Dublin, Wicklow, and Wexford Railway. In 
connection with the scheme a junction is proposed 
between the North Wall Railway and the Midland 
Great Western Railway, at a point on the latter 
near where it is crossed by the former railway, 
1} miles from Broadstone terminus. The principal 
object of the scheme is to give railway accommoda- 
tion to a large and populous suburban district, at 
present very ill-provided with that which in these 
times has become a necessity to the comfort 
and prosperity of the inhabitants. At the same 
time a very efficient and much needed means of 
intercommunication would be provided between 
the systems of Dublin, Wicklow, and Wexford, 
Great Southern and Western, North Wall, and 
Midland Great Western Railways, and to a lesser 
extent with that of the Great Northern Railway. Of 
course it must be remembered that last session a pro- 
ject was authorised which would accomplish the latter 
object in an efficient manner, but in such a way as 
to be very obnoxious to those interested in the 
architectural features of Dublin, as it would repre- 
duce in that city, and in an intensified form, that 
atrocity which the inhabitants of London suffer 
from in what is termed the ‘‘ tunnel” over Ludgate 
Hill. The present proposal, however, would not 
only provide a better communication for the most 
important traffic, that between Kingstown and Cork, 
but would be inoffensive so far as the works are 
concerned, the line being for the most part below 
the surface, and constructed in covered way or be- 
tween retaining walls. It traverses a district re- 
moved from buildings of public interest, and would 
be both economical and inflict no injury to the 
appearance of the city. 

The Cork and Fermoy Direct Railway is inde- 
pendently promoted to extend the lines in which 
the Duke of Devonshire is so largely interested, 
and also provide another access to Cork indepen- 
dent of the Great Southern and Western Railway, 
and much shorten the route to that city from 
Waterford. The line, about 23 miles long, com- 
mences at Fermoy by a junction with the Lismore 
and Fermoy Railway, and terminates in Cork, 
where, however, no junctions are made with the 
existing lines; the corporation of that city, how- 
ever, contemplate connecting the line by extensive 
sidings and tramways with the quays. The works 
are rather heavy, there being two viaducts 150 and 
100 yards in length, with maximum heights of 
80 ft. and 60 ft. respectively, but there are no 
tunnels. As is the case with most independently 
projected lines in this country, the baronies through 
which the line passes are to be empowered to 
guarantee a satisfactory return upon a portion of 
the capital for a limited period. A good fight is 
expected to take place over this Bill, as the Great 
Southern and Western Railway Company have no 
intention of abandoning without a struggle their 
present strong position in this district. 

The Listowel and Ballybunion Railway is an in- 
dependent branch from the Limerick and Kerry 
Railway at Listowel to Ballybunion, the favourite 
watering place of North Kerry, situate in a charm- 
ing position at the mouth of the Shannon. The 
traffic arising from visitors to this place, and the 
transport of the sand found here in large quantities, 
for which there is a great demand for agricultural 
purposes in the neighbouring counties, is considered 
sufficient to justify the construction of about ten 





miles of line with very light works through a rather 
poor country. 

The plans deposited in respect of tramways this 
year bear an average proportion as regards numbers 
to those relating to railways, and the metropolis, as 
usual, has been most favoured by proposals to extend 
this means of locomotion within its area. The 
North Metropolitan Tramway Company deposit 
three separate sets of plans for extensions of their 
system. No. 1 comprises ten tramways, seven of 
which relate to a line seven furlongs in length, which 
commencing by a junction with their existing 
tramways at the West-end of Old-street, is thence 
taken in a westerly direction along Clerkenwell- 
road, and is continued in a southerly direction 
along Gray’s Inn-road, terminating at a point about 
eleven yards north of Holborn. The remainder 
relate to a line about three furlongs in length, 
which forms a junction with the last-described line 
near Gray’s Inn-road, and traverses Theobald’s- 
road for its whole length. No. 2 comprises eighteen 
tramways, sixteen of which form a continuous line 
of about three-quarters of a mile in length, 
which commencing by a junction with the ex- 
isting tramways at the south end of High-street, 
Islington, thence takes a southerly course, tra- 
versing St. John’s-street-road, St. John’s-street, 
and Clerkenwell-road, and terminates by a junction 
with the existing tramway at the west end of Old- 
street. A tramway four chains long is proposed in 
Amhurst-road East, commencing by a junction with 
the line in Mare-street, Hackney, at its crossing 
by the North London Railway. The remaining 
work in this set is a siding, 14 chains long, in the 
Lower Clapton-road, near the Lea Bridge-road. 
No. 3 is a tramway, about a mile long, traversing 
Bethnal Green-road, and connecting the company’s 
existing lines in High-street, Shoreditch, and Cam- 
bridge-road. These lines are all partly single and 
partly double, are to be of 4 ft. 8} in. gauge, are to 
be worked solely by animal power, and are not to 
be used by railway vehicles. The London Street 
Tramways Company propose a large number of new 
lines, the principal of which are, 1, a tramway half a 
mile long extending their line in Southampton-road, 
from opposite Circus-road, along Fleet-road to South 
End Green, Hampstead. This is supported by the 
people of Hampstead, whohave hitherto energetically 
opposed tramways, as being a better scheme, less 
objectionable, and giving a nearer approach to the 
Heath than the rival project on the cable system of 
the North-West Metropolitan Tramways Company, 
hereafter described, proposed to be carried up 
Haverstock Hill. 2. A line about a quarter of a 
mile long, traversing Crowndale-road and forming 
junctions at either end with their existing lines in 
High-street, Camden Town, and Great College-street 
respectively. 3. A line about a mile long commenc- 
ing by a junction with the last-described line in 
Crowndale-road ; thence it takes a southerly course 
along Charrington-street, Ossulton-street, crossing 
the Euston-road, thence along Burton-crescent and 
Marchmont-street, at the end of which it turns to 
the east and is carried along Compton and Sid- 
mouth-streets to Gray’s Inn-road. 4. A line also 
about a mile long commencing by a junction 
with the line in St. Pancras-road, thence pass- 
ing along Brewer, Skinner, Hunter, and Judd- 
streets in a southerly direction, and turning to 
the east along Guildford-street to terminate near 
Gray’s-Inn-road. 5. A line, also about a mile 
long, commencing by a junction with the existing 
line in the Pentonville-road opposite Liverpool- 
street; thence carried down Gray’s-Inn-road to 
Holborn, forming junctions on its way with the 
lines described under 3 and 4. 6. A line about 
three-quarters of a mile in length, commencing by 
a junction with the existing line in Pentonville- 
road at a point opposite North-street; it then 
traverses King’s Cross-road and Farringdon-road, 
and terminates at the intersection of the latter road 
with Clerkenwell-road. The whole of these lines 
are to be partly single and partly double, and are 
not to be used by vehicles in use on railways. 

It is proposed to incorporate a company to con- 
struct the Metropolitan Central Tramways, which are 
five in numer, forming a continuous line about 
4} miles long, which commences in the Farringdon- 
road opposite Fleet-lane, thence it takes a northerly 
course along that road to Baker-street, along which 
street it is carried, thence it traverses Claremont- 
square on the west side, Penton-street, Hemingford, 
St. James’s, Drayton, Gillespie, and Blackstock 
roads, and terminates at a point near the junction 
of that road, with Seven ‘Sisters-road. The gauge 
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s to be 4 ft. 84 in., no vehicles adapted to be run 
on railways are to be run upon these tramways, 
which are to be worked by animal power alone. 

The North-West Metropolitan Tramways Com- 
pany, also independently promoted, propose four 
lines, many of which it will be seen cover the same 
ground as some of those which have been described 
as promoted by the London Street Tramway Com- 
pany. No. 1, nearly two miles long, commences by a 
junction with the existing tramway of the last- 
named company, near the Red Cap, Camden Town ; it 
then takes a north-westerly course along High-street, 
Chalk Farm-road, Haverstock Hill, and Rosslyn- 
street, terminating in High-street, Hampstead, 
opposite to Church-lane. No. 2, nearly 1; miles 
in length, commences at the south end of Albany- 
street, up which street it is carried, thence along 
Park-street into High-street, Camden Town, where 
it forms a junction with No. 1 at a point about 
80 yards south of Wellington-street. No. 3, about 
50 chains in length, commences at a point in Gray’s 
Inn-road, about 50 yards south of Wilson-street, 
thence it is carried along that road, Manchester and 
Argyle-streets, and terminates by a junction with 
the proposed tramway next described in the Euston- 
road, 30 yards west of the latter street. No. 4, a 
little more than 1} miles in length, commences in 
the Euston-road near Belgrave-street, thence 
passes along that road in a westerly direction 
to Ossulton-street, thence it turns to the north 
and traverses that street, Charrington - street, 
Crowndale-road, Bayham-street, Greenland-place, 
and High-street, Camden Town, where it forms 
@ junction with No. 1 near the junction there- 
with of No. 2 before described. The gauge of 
the proposed tramways is to be 4 ft. 84 in., no car- 
riages adapted for use on railways are to be run 








upon them, and with the exception of Nos. 3 and 4, 
which are to be worked by animal power alone, the 
tramways may be worked by cable traction or other 
mechanical means in addition to, or in substitution 
of, animal power. In connection with No. 1 it is 
proposed to reconstruct the bridge carrying Chalk 
Farm-road over the Regent’s Canal, which it may 


be remembered was reconstructed at a great ex- | 


pense a few years ago by the St. Pancras Board of 
Works. 

A company is proposed to be incorporated to 
construct the Highgate, Finchley, and Barnet 
Tramways, which will form an extension about 6} 
miles long, of the existing steep-grade tramway 
now terminating in High-street, Highgate. It will 
be carried along North Hill and the Great North 
Road through Whetstone to Chipping Barnet, ter- 
minating in High-street near St. John’s Church. 
The gauge is to be 3 ft. 6 in., and the tramway is to 
be worked either on the cable system or by other 
mechanical power, and the Steep-Grade Tramway 
Company are to be enabled to enter into agreements 
with the company for the construction, use, and 
working of the proposed tramways. 

The Crystal Palace, Anerley, and Gipsy Hill Tram- 
ways scheme is independently promoted, and con- 
sists of four lines. Nos. 1 and 4 form a continuous 
line, about 1} miles long, which commencing in 
the Anerley-road on the north side of the bridge 
over the London and Brighton Railway, then 
traverses that road, Westow Hill and Gipsy Hill, 
terminating in the latter at the east end of the 
Victoria-road. Nos. 2 and 3 are short spurs from 
Nos. 1 and 2 at points opposite the Crystal Palace 
and White Swan Hotels to near the south entrance 
to the Crystal Palace. It is proposed to work 
these tramways, or part of them, by the endless 
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cable system, and powers are to be taken to lay 
| down a steam pipe in Westow Hill from near the 
| Woodman Hotel to the south end of Farquhar-road, 
| but judging from the experience derived from its 
| use in coal mines, this may perhaps be considered 
| hardly an economical expedient for conveying 
ower. 

The Peckham and East Dulwich Tramway Com- 
pany seemingly are desirous of ‘‘gridironing,” or 
| rather ‘‘cross-hatching,” the districts of East Dul- 
| wich and Rye-lane with their existing authorised 
| and proposed lines. The latter, for which plans 
| have been deposited for this session, are thirteen 
| in number, and are as follows: No. 1, half a mile 
| in length, commences at the junction of Rye-lane 
'and High-street, Peckham, traverses the former, 
| and terminates by a junction with their tramways 
| atitssouthernend. No. 2, halfa mile in length, com- 
| mences at the junction of Lyndhurst and Peckham- 
| roads, passes in a southerly direction along the latter, 
| Chadwick, and Victoria-roads, terminating in that 
| last mentioned at its junction with Choumert-road. 
| No. 3, five-eighths of a mile long, commences by a 
| junction with their existing tramway opposite the 
| Plough Inn in Lordship-lane, and is carried along 
| that lane to near the London, Chatham, and 
Dover Railway bridge. No. 4, about 1? miles in 
| length, commencing by a junction with their exist- 
| ing tramway opposite the King’s Arms Inn, Rye- 
_ lane, thence it passes along Forest Hill and West- 
hall-road, Woodvale, and Lordship-lane, and has a 
| common point of termination with the line last de- 
i scribed. No. 5, about three-quarters of a mile in 
| length, commences near the Laurels in Lordship- 
| lane, and traverses Dulwich Common to the junc- 
| tion of that road with College-road. No. 6 is a short 

junction at Lordship-lane pointing north. No. 7, 
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twelve lines. Nos. 1 to 8 inclusive relate to a con- 
tinuous tramway about five miles long situate in the 
Great Western-road, commencing by a junction 
with the last-mentioned tramway at its termination 
near Kew Bridge Station, passing through Brentford 
and Hounslow, and terminating near Barrack- 
road, Hounslow. No. 9, about one mile long, 
situate in the Bath-road, Hounslow, commences 
by a junction with the above-named line at the 
junction of that road with High-street and termina- 
ting near Barrack-lane. Nos. 10, 11, and 12 form 
a continuous line, about two miles long, commencing 
by a junction with the first-described line, where the 
road to Isleworth and Twickenham leaves the Great 
Western-road, traverses the former road, passing 
through Isleworth and terminating in Twickenham 
near Holley-road. It is proposed to widen Ivy and 
Cole’s Bridges and the approaches thereto for dis- 
tances of 4 chains and 7 chains respectively. 

The Eastbourne and Pevensey Tramway is inde- 
pendently promoted and consists of thirty-two lines, 
partly single and partly double, forming a con- 
tinuous line about eight miles long which com- 
mences at the junction of Terminus-road with 
Langney-road, Eastbourne, thence it is carried 
along the latter road in a north-easterly direction 
to St. Anthony’s Hill, thence it turns to the north 
along the Pevensey-road, and is continued along 
that road through Westham and past Pevensey 
to near Pevensey Bridge; it then turns to 
the south along the Wallsend-road to Wallsend, 
whence its course is along the Wallsend and East- 
bourne-road to Langney, where it forms a junction 
with itself at a point in the Pevensey-road, about 
9 chains south of Langney Bridge, the length of 
the loop being about 5$ miles. As Eastbourne is 
both a winter and summer resort, and Pevensey 
is a place of great interest, it is expected that a 
considerable traffic will be assured from visitors to 
that latter place, and from those who desire acheap 
ride in the country with the wholesome accompani- 
ment of a sea breeze. The gauge is to be 3 ft. 6 in., 
and it is proposed to use animal, steam, or other 
mechanical power, but no vehicles adapted for rail- 
ways are to be used. 

The Brighton and South Coast Tramways are 
proposed to be constructed by an independent com- 
pany seeking incorporation. They consist of forty- 
two lines forming a continuous tramway, partly 
single and partly double, about eight miles in length, 
which commences opposite the Kemp Town Station, 
Brighton, and is carried along the Brighton and 
Newhaven main road through Rottingdean to New- 
haven, whereit terminates in Meeching-street, about 
two chains from the junction of that street with 
High-street. The gauge of the tramways is to be 
3 ft. Gin., and it is proposed to use steam or other 
mechanical power in addition to animals for the 
working of the tramways, and it is not intended to 
use upon them vehicles suited for railways. In 
many respects it will be seen that this scheme is 
similar to that last described, as its chief source of 
traftic will be doubtless visitors at Brighton seeking 
a drive, and a ‘‘sniff of the briny,” at a small ex- 
pense and little bodily effort. 

A rather extensive project in North Somerset is 
proposed under the title of Weston-super-Mare, 
Cleveden, and Portishead tramways, to construct 
which a company is to be incorporated. It consists 
of two lines of an aggregate length of about 15 
miles, and commences in the Boulevard at its 
junction with Orchard-street, Weston-super-Mare, 
and is then carried along public thoroughfares 
through Worle to Wick St. Lawrence, thence it 
crosses the River Yeo on a bridge to be constructed 
by the company for the greater part of the distance 
near Mendip View Carm; from this point thorough- 
fares are again traversed, and the line is carried 
through Kingston, Seymour, Kenn, Cleveden, 
Walton, and Weston, and terminates at a point on 
the south side of the road leading from the White 
Lion Inn in High-street, Portishead, to the Gas 
Works, 77 yards from the bridge carrying the build- 
ing over that road. The gauge is to be 4 ft. 8} in., 
and it is intended to use horse power and steam 
power, and carriages and trucks adapted for use on 
railways are to be madeuse of. The Great Western 
Railway and the Weston-super-Mare Tramways 

- Companies are to be empowered to enter into agree- 
ments with the company for the construction, use, 
and working of the proposed tramways. 








FRENCH STATE RAILwAys.—Theaverage length of line in 
working upon the French State network of railways in 
1883 was 1700 miles. The corresponding average length 
of line in operation in 1878 was 9514 miles, 


HYDRAULIC KEEL PLATE BENDING 
MACHINE. 

THE growing practice of constructing ships on the 
longitudinal double- bottom system with flat keel 
plates, has involved the use of keel plates bent to 
various angles from the channel form LJ at the extreme 
ends of the vessel to nearly flat ~~ amidships, each 
plate being bent at a gradually increasing angle along 
its length. To accomplish this bending by hammering 
the heated plates into specially made cast-iron moulds, 
proved a very troublesome and highly expensive pro- 
cess, and to obviate this difficulty the machine illus- 
trated on page 129 was designed. 

The engraving referred to represents one of 
Scriven’s hydraulic keel plate bending machines 
which has recently been constructed by Messrs. Scriven 
and Co., of Leeds, for the Imperial Russian Govern- 
ment. This machine is adapted to operate on plates 
20 ft. long, 5 ft. wide, and 2 in. thick. For plate keel 
ships the machine will bend both sides of the plate at 
one heat and one operation with any degree of twist to 
the same shape. The machine will also bend a plate 
on one side only to a right angle or any greater angle, 
and with any degree of twist for bar keel ships. The 
machine has a top and bottom beam in the centre to 
hold the plate, and a roller on each side to bend it. 
The ends of the rollers are fixed to carriages which 
have a vertical motion in the end frame actuated by 
hydraulic cylinders ; the roller ends have also a hori- 
zontal adjustment by right and left-handed screws, so 
that the rollers can be brought nearer to or further 
from each other. To bend the plate the rollers are ad- 
justed at each end horizontally to give the correct 
bend ; the plate is then placed on the bottom beam and 
clamped down by the top beam which is actuated by 
hydraulic cylinders. The bending rollers are then 
lowered on to it by the hydraulic cylinders which 
actuate the carriages in the end frames, and bend the 
plate. The plate when bent is withdrawn through the 
end frames. The hydraulic valves controlling the 
various motions are all at one place, so that one man 
can perform the whole operation of bending. The 
machine is made in various sizes, and to drive by belt 
or to act by hydraulic pressure. These machines are 
now in successful operation at yards of several leading 
private firms and at Government establishments. 








COMBINED PORTABLE PUMPING AND 
DRIVING ENGINE. 

WE illustrate on page 132 a new portable pumping 
and driving engine which has been introduced by the 
makers and patentees, Messrs. John and Henry 
Gwynne, of 89, Cannon-street, and Hammersmith 
Iron Works, London. The novelty of the arrangement 
consists in placing the engine on a platform in front of 
the firebox of a horizontal multitubular boiler ; and it 
is claimed that the plan possesses certain advantages 
over the usual arrangement. We will briefly describe 
the principal features. First: It can be used either for 
pumping or for doing any kind of work performed by 
an ordinary portable engine. When not required for 
raising water, the centrifugal pump, as shown in our 
illustration, is replaced by a driving pulley fixed on 
the crankshaft. For the pumping engine the makers 
have adopted their well-known ‘ Invincible” pump, 
which overhangs the bedplate, and is arranged so 
that the branches may be swivelled to suit different 
sites where the machine may be required to work. 
Secondly: It is claimed that by removing the 
engine from the top of the boiler, the expansion or 
contraction of the plates is not interfered with, nor 
is there any tendency on the part of the tubes or 
rivets to work loose. Further, in the new arrange- 
ment, the axis of the crankshaft is in line with the 
barrel of the boiler, or at right angles to the axle of 
the carriage wheels ; consequently these latter act as 
an anchor, preventing any tendency on the part of the 
engine to roll, and insuring a tight belt. A descrip- 
tion of the engine itself is unnecessary here, as for years 
it has been well known for its suitability for working at 
high speeds. The whole arrangement is such that at 
any time the engine can be removed from the boiler 
and used as an ordinary vertical engine. The boiler is 
fired from the side, and is provided with a full com- 
plement of the best fittings. The boiler and all working 
parts of engine are of steel. 








COMPOUND ENGINES OF THE ‘“ ETNA.” 

WE give this week a two-page engraving contain- 
ing two views of the compound twin-screw engines 
constructed by Messrs. R. and W. Hawthorn, of New- 
castle-on-Tyne, for the royal Italian torpedo ram Etna. 
The engines possess many interesting features, but we 
shall postpone our description of them until the pub- 
lication of some further illustrations which we intend 
to give in an early number. 





THE ICE-BREAKING SHIP ‘‘ BRYDEREN.” 
THE engravings on page 133 illustrate by rigging— 








plan, sheer draught, midship section, profile, and two 
deck plans, a steamer built and engined by the Kockums 





Mekaniska Werkstad, of Malmié, Sweden, and just 
delivered'to the United Steamship Company, Copen- 
hagen. The Bryderen has been Built for the special 
purpose of making the harbours of Copenhagen and 
Malmé accessible during winter time, and to keep 
up the communication between Denmark and Sweden, 
when other steamers are stopped byice. The fore end 
is built exceptionally strong, and is of such a shape 
that it will slide up and break the ice by the ship’s 
own weight ; the stern is pointed for backing among 
pieces of ice. The draught aft is under ordinary cir- 
cumstance 13 ft., but will be increased by filling after 
tanks to 14 ft. 6 in. when ice-breaking. 

The ship has the following dimensions : Length 
over all, 142 ft.; length between perpendiculars, 
130 ft.; extreme breadth, 32 ft.; depth to keel, 
15 ft. 9 in, At a mean draught of 11 ft. 8 in., 
the displacement is 649 tons, the area of midship 
section 282 tt., the area of load-water line 3121 square 
feet. The water ballast tanks contain 117 tons and 
the coal bunkers 50 tons. 

The Bryderen has a quarter-deck aft, bridge deck 
amidships, and a break forward. Under the quarter- 
deck there are the captain’s cabin,a saloon, seven cabins 
for passengers, one ladies’ saloon, and a room for 
stewardess, and under the deck forward are a saloon 
for second class, a large dining saloon, pantry, and 
steward’s cabin ; under the break, the galley and crew 
space. The bridge houses contain a spacious post 
office, closets, re petty officers’ cabins. In a deck- 
house on the quarter-deck are a saloon for ladies and 
a smoking saloon, and ip another on the bridge deck 
is the entrance to the first-class and wheel house. The 
decoration of the saloons and cabins is plain and sub- 
stantial. 

The Bryderen has a steam windlass of Messrs. Har- 
field’s make, steam steering apparatus from Messrs, 
Amos and Smith, screw steering gear from Messrs. 
Robert Roger and Co., and a large steam winch and 
steam capstan aft made by the builders. 

The engines are compound surface-condensing, with 
all the latest improvements; the cylinders are 35 in. 
and 64} in. in diameter, with a piston stroke of 35 in. 
The slides are placed outside fore and aft. The cooling 
surface of the condenser is 1543 square feet. Steam is 
generated by two steel boilers 12tt. 2in. in diameter 
and 10ft. 3in. in length. ‘The total heating surface 
is 3027 and grate surface 111 square feet. The steam 
pressure is 901b. The diameter of propeller is 
12.17 ft; pitch variable from 18.5 ft. to 20.5ft. The 
boss is of cast iron and the four blades of cast steel, 
tinned on the back. All the cocks are fixed to a well 
inside the ship to avoid small pieces of ice entering 
the machinery. 

The results of the trial trips during December last 
are given in the following Table. 
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The coal consumption was 2 lb. per indicated horse- 
power per hour, and the machinery worked in the 
most satisfactory manner. 








Tue Cantor Lectures.—The third course of Cantor 
Lectures commenced last Monday. The subject is the 
Distribution of Electricity, and the lecturer, Professor 
George Forbes, commenced by a general statement of the 
problem, and of the conditions necessary to success. The 
succeeding lectures will take place on February 9 and 
February 16. The former will deal principally with mul- 
tiple arc distribution, and the latter with series distribu- 
tion, accumulators, and recording generators. 





EXHIBITION OF METEOROLOGICAL INSTRUMENTS.—The 
Council of the Meteorological Society will hold an exhibi- 
tion of sunshine recorders and solar and terrestial radiation 
instruments, at 25, Great George-street, Westminster, on 
the evenings of March 18 and 19 next. Persons willing 
to show any new meteorological apparatus invented or 
first constructed since last March, are requested to com- 
municate with Mr. William Marriott, at 30, Great 
George-street, Westminster. 





YorkSHIRE BoILer INSURANCE AND STEAM Users’ Com- 
pAaNny.—Thetwelfth annual meeting of the Yorkshire Boiler 
Insurance and Steam Users’ Company was held at Bradford 
on February 2._ A dividend of 74 per cent. was declared, 
and 500/. carried to the reserve fund. The chairman said 
that during the twelve years the company had been esta- 
blished it has not had a single claim for an explosion, and 
this, he considered, was entirely due to the system of 
inspection. The auditor stated that the reserve fund 
exceeded the amount of paid-up capital, and was more 
than thirteen times the sum paid yearly in dividends, 
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CLYDE SHIPBUILDING AND MARINE 
ENGINEERING IN 1884. 
(Continued from page 109.) 

Amoncst the vessels launched from the Clyde ship- 
yards last year there were numerous other screw 
steamers built for Glasgow and Clyde owners. One of 
them was the Straits of Gibraltar, a vessel of 1971 tons, 
built by Messrs. M‘Knight and M‘Creadie, Ayr, for 
Messrs. Neil Maclean and Co., Glasgow. That was 
the largest of what may be classed as a sort of miscel- 
laneous group. The next in size was a steel steamer 
of 1720 tons, the Arecuna, built by Messrs. J. and G. 
Thomson, for the Direct West India Line of Messrs. 
D. Caw and Co., Glasgow. Special mention may be 
made of half a dozen small screw steamers which were 
built in the early part of the year for the Clyde Navi- 
gation Trustees, by Messrs. 'T. B. Seath and Co., 
Rutherglen, constructed specially for the Glasgow 
Harbour passenger service, and running over a course 
of about four miles for a penny fare ; they have been a 
great success, and will doubtless be still more popular 
when a revival of trade comes round. Four of them 
are vessels of 46 tons each, and the other two are 
vessels of 75 tons each. A number of screw steamers, 
ranging from 1326 tons down to 100 tons, were built 
during the year for other Scotch owners, For London 
owners, or with London as the port of registry, there 
were also built a number of such steamers under 2000 
tons; the largest of them was the Mackay-Bennett, a 
steel steamer of 1750 tons, built for the special service 
of the Commercial Cable Company, by Messrs. John 
Elder and Co.; and another, the Magneta, 860 tons, 
built for the Eastern Extension Telegraph Cable Com- 
pany, by Messrs. R. Napier and Sons. For Liver- 
pool, Middlesbrough, Goole, and other English owners 
there were built a number of screw steamers, ranging 
from 1032 tons down to 63 tons. The largest screw 
steamer supplied to any Irish firm during the year 1884 
hy a Clyde firm was the Bangore Head, 2584 tons, built 
by Messrs. A. and J. Inglis. She is owned by the 
Ulster Steamship Company, of Belfast, and is the 
largest and only Clyde-built steamer of their fleet. 
Numerous foreign firms, in addition to those already 
named, had each one screw steamer built on the Clyde 
last year. M. de la Rivas, of Bilbao, got the Rivas, a 
steel steamer of 2701 tons, from Messrs. A. Stephen 
and Sons, to be engaged in the ore-carrying trade, like 
two steamers supplied to the same owner in 1882 and 
1833. Messrs. R. M. Sloman and Co., Hamburg, got 
their ninth vessel, the Taormina, 2422 tons, from the 
same builders. The next in size was the Magnus, 1665 
tons, built by Messrs. Lobnitz and Co., for L. H. Carl, 
of Copenhagen. A large proportion of the other foreign 
firms that got Clyde-built screw steamers last year hail 
from South American ports. Australian firms were 
supplied with eight or ten screw steamers, the largest 
being a steel vessel of about 600 tons, and the smallest 
a tug of 86 tons. 

Two of the largest paddle steamers launched on 
the Clyde last year were the Saturno and the 
Olympo, both steel vessels, and of 1649 tons each. 
They were built for Messrs. Thomas Elsee and Co., 
owners, of Monte Video, by Messrs. A. and J. Inglis, 
for the Monte Video and River Uruguay passenger 
traffic. For the Lloyd’s Argentine Company there 
were built three steel paddle-wheel steamers (in addi- 
tion to screw steamers and sailing vessels). They were 
the San Martin, 1212 tons, and the Posades, 232 tons, 
both built by Messrs. Napier, Shanks, and Bell; and 
the Missiones, 184 tons, built by Messrs. Blackwood 
and Gordon ; they were all built for the River Plate 
service, Four steel paddle steamers, each of 744 tons, 
were built by Messrs. Russell and Co., for the Inland 
Flotilla Company, of Calcutta; they were named re- 
spectively, the Brahma, Indra, Siva, and Krishna. For 
the Ganges River Steam Navigation Company, of Cal- 
cutta, Messrs. William Denny and Brothers built three 
steel paddle steamers. Messrs. Aitken and Mansel 
supplied the London and South-Western and London 
and Brighton Railway Companies with two steel paddle 
steamers, the Duchess of Connaught and the Duchess 
of Edinburgh, each of 343 tons. The same owners had 
already been supplied with three steamers from the 
Clyde. For a foreign shipping company Messrs. Scott 
and Co. built four paddle steamers of 400 tons, which 
were shipped in pieces. Messrs. Denny and Brothers 
built the Lucinda, a steel paddle yacht of 302 tons, for 
the Queensland Government, and a paddle yacht of 
240 tons for the King of Burmah. The Adeh, an iron 
paddle steamer of 300 tons, was built for Rajah Brooke, 
of Sarawak, by Messrs. Blackwood and Gordon. The 
other paddle steamers in last year’s output of new work 
on the Clyde, included a small vessel for river service 
at Patagonia, two small steel vessels for an Indian firm, 
built by Messrs. Macarthur and Co., and the Jeanie 
Deans (steel), 350 tons, built by Messrs. Barclay, Curle, 
and Co., for the Helensburgh and Rothesay passenger 
service, in connection with the Glasgow and Helens- 
burgh branch of the North-British Railway. The last- 
named vessel was the only steamer built last year for 
the Clyde passenger service—a rather unusual cir- 
cumstance, 

Coming to the sailing vessels launched on the Clyde 








in 1884, we find that a large proportion of them were 
built to the order of Glasgow and Greenock owners. 
Four of them were for one shipowning firm, Messrs. 
Thomas Law and Co., Glasgow, the owners of the 
well-known ‘‘Shire” Line; and three out of the four 
were built by Messrs. Russell and Co., the other one 
being constructed by Messrs, A. Stephen and Sons. 
Without going into minute details, we may mention 
that, of the 52 sailing vessels launched on the Clyde 
last year, as many as 14 were built by Messrs. Russell 
and Co., the smallest of which was a ship of 1170 tons, 
the largest being one of 2384 tons. The average of the 
14 vessels was fully 1676 tons. Some of the other large 
sailing vessels, built during the year for Glasgow and 
other Clyde owners, were the Ben Venue, 2090 tons; 
the Wendur, 2046 tons; the Palgrave, 3174 tons; the 
Craigburn, 2065 tons; the Derwent, 1970 tons; the 
Middlesex, 1824 tons; the Clan Robertson, 1703 tons ; 
the Ulrica, 1972 tons; the Galatea, 1778 tons. Of the 
sailing vessels built to the order of Liverpool firms 
there were five ranging from 1674 tons up to 2461 tons, 
the largest and one other being steel ships. Two of 
the sailing vessels for foreign and colonial owners were, 
respectively, of 2222 tons and 1583 tons measurement. 
Having specially mentioned Messrs. Russell and Co. as 
having had such an extraordinary output of sailing 
tonnage last year, we ought also to state that amongst 
the other firms who turned out very large sailing ships, 
there were Messrs. Robert Duncan and Co., Messrs. 
William Hamilton and Co., Messrs. Archibald M ‘Millan 
and Son, Mr. W. B. Thompson, and Messrs. Charles 
Connell and Co. 

Of the steam yachts—12 in number—launched from 
the Clyde shipyards last year, none were unusually 
large, but it is worthy of note that three of them were 
built of steel. Mr. John Inglis, Jun., got the Cressida, 
192 tons, which was constructed by his firm of Messrs. 
A. and J. Inglis. For Mr. C. Randall, London, 
Messrs. Scott and Co. built the Retriever, of 170 tons. 
Messrs. John Reid and Co. built the Carmen, 142 
tons, for Mr. L. Llewellyn, of Dartmouth; and for 
Mr. Stewart Clark, M.P., Paisley, Messrs. Inglis built 
the Norma, 86 tons. The largest of the sailing yachts 
turned out during the year was the steel-built Genesta, 
74 tons, the owner being Sir Robert Sutton, Bart., 
Cowes,and the builders being Messrs. D. and W. Hen- 
derson and Co.; she was designed by Mr. G. L. Watson, 
the well-known naval architect. One steam yacht and 
several sailing yachts were constructed at the Culzean 
Shipyard, near Maybole, Ayrshire, of which a Scotch 
nobleman (the Marquis of Ailsa) is the chief, if not 
sole owner. 

For the Mersey Dock Board there were constructed 
two hopper dredgers, each of 850 tons carrying capa- 
city, by Messrs. William Simons and Co. The same 
firm also built for the Valencia Harbour Commissioners 
the hopper dredgers Espaiia and Valencia, each of 680 
tons; for the Aberdeen Harbour Commissioners a 
dredger of 450 tons; for the Liverpool Corporation a 
steam hopper barge of 395 tons, named the Beta ; and 
for a French firm, a twin-screw hopper dredger of 450 
tons. Messrs. H. M‘Intyre and Co. built for the Cal- 
cutta Port Commissioners a dredger of 500 tons; one 
of 700 tons for the Swansea Harbour Trustees ; and for 
a South American company, a dredger named the 
Beaufort, 450 tons, for dredging phosphate. A steam 
hopper barge of 259 tons was constructed by Messrs. 
Robert Duncan and Co. for the London and North- 
Western Railway Company. For the Panama Canal 
Company, Messrs. Lobnitz and Co. constructed the 
Drague VI., a steam dredger of 600 tons. 

We have already mentioned the fact that, in addition 
to the large fleet of noble sailing ships which they 
launched last year, Messrs. Russell and Co., Port- 
Glasgow and Greenock, also built four steel paddle 
steamers, of 744 tons each, for the Inland Flotilla 
Company, of Calcutta, and we may now state that 
they likewise constructed for the same company no 
fewer than eight steel barges, each of 684 tons. Four 
somewhat similar craft were built for the Ganges River 
Steam Navigation Company, of Calcutta, by Messrs. 
Denny and Brothers, who also built two steel barges 
of 480 tons each for the Irrawaddy Flotilla Company, 
of Rangoon, two of 210 tons each for the King of 
Burmah, and two of 50 tons each for La Plateuse 
Company, of Paris. Six steel barges of 150 tons each 
were supplied to the Perim Coal Company by Messrs. 
Burrell and Co. Messrs. Quarrado and Molero, of 
Buenos Ayres, got four barges of 55 tons each from 
Messrs. Aitken and Mansel. Four pontoons of a total 
of 250 tons were built to the order of Mr. W. F. 
Batho, of London, for South America, by Messrs. 
D. J. Dunlop and Co. For the Argentine Lloyd’s 
Company, of Buenos Ayres, Messrs. Blackwood and 
Gordon built two steel barges of 177 tons each ; and 
for Messrs. Park, M‘Fadyen, and Co., London, they 
built two iron barges of 30 tons each. A barge of 35 
tons was supplied to the Amazon Steam Shipping Com- 
pany, by Messrs. Murray Brothers. For the Colonial 
Sugar Refining Company, two steel barges of 25 tons 
each were built by Messrs. D. and W. Henderson and 
Co., who also built a steel barge of 37 tons for Mr. C. 
B. Chalmers, of Sydney, 








At this stage it may be mentioned that of the special 
rowing boats constructed last year for the flotilla on, 
the Nile—some 800 in all—about 250 were supplied by 
Clyde firms. Messrs. D. and W. Henderson and Co. 
constructed 100 of them, Messrs. John Shearer and 
Son supplied 30, and such eminent shipbuilding firms 
as Messrs. John Elder and Co. and Messrs. James 
and George Thomson did not consider it beneath their 
dignity to take contracts to supply 20 each. The re- 
mainder of the 250 were supplied by boatbuilders 
located here and there on the Clyde. 

Considerably over one-half of the Clyde shipbuilding 
firms are engaged in shipbuilding exclusively, and 
therefore any steamers which they undertake to build 
have their engines supplied by other firms. Amongst 
the former, however, there are a number of eminent 
firms, such as Messrs. M‘Millan and Son, Messrs. 
Robert Duncan and Co., Messrs. Charles Connell and 
Co., Messrs. Napier, Shanks, and Bell, Messrs. Aitken 
and Mansel, Messrs. John Reid and Co., and Messrs. 
Russell and Co. Two of them have been very long in 
existence in the same capacity—Messrs. M‘Millan and 
Son, whose business dates back fully half a century, 
and Messrs. John Reid and Co., who are, if we mistake 
not, the immediate successors of John Wood, the 
builder of Henry Bell’s Comet in 1811, and of one of 
the first four steamers with which the famous Cunard 
Line commenced about forty-five years ago. 


(To be continued.) 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 23, 1885. 

No serious consequences are likely to follow the 
failure of Oliver Brothers and Phillips, of Pittsburgh. 
The total liabilities of the associated firms are found 
to be a trifle under 3,000,000 dols., and the assets are 
sufficiently in excess of that sum to justify the con- 
fidence of the creditors, the iron trade, and the public 
generally, which has been already developed. The 
creditors will acquiesce in the wishes of the firm and 
grant a five years’ extension, conditionally upon the 
ayment of 20 per cent. of the indebtedness annually, 
ginning February 1, 1886. The firm will have 
numerous difficulties to meet during the first year, and 
probably the second also, as the iron trade is depressed 
and seems likely to be more so. The great mistake of 
the firm was to invest their earnings in the extension 
of plant instead of wiping out indebtedness. The 
annual charge for interest is stated to be about 200,000 
dols., although this may be an overestimate. The 
announcement of this failure was a shock to the trade 
throughout the country, but it has entirely recovered 
from it, and no harmful results need be anticipated. 
The iron trade is generally in good shape considering 
the depression, the narrow margins, the falling off in 
railway construction, and the general indifference of 
buyers as to providing for more than the most pressing 
current requirements. Reports from railroad builders 
show that large enterprises will not be hastened. The 
low price of wheat is against enterprise in that direc- 
tion. Large transactions in railway material are very 
seldom reported. Steel rails are selling at 28 dols. in 
small lots, with offers at 26 dols. to 26.50 dols. for 
large blocks. Railway construction in Pennsylvania 
is being vigorously prosecuted, and between 500 and 
600 miles are now being built, counting long and 
short lines. These new roads will develop lumber, 
ore, coal, and natural gas territory, and will largely 
increase the available supply of raw material. Very 
little Scotch iron is arriving. Quctations at tidewater 
are as follows: Summerlee, 20.50 dols. ; Langloan, 
21.50 dols., to arrive, 22 dols. from yard ; Carnbroe and 
Glengarnock, 19.50 dols., to arrive ; Clyde, 19.50 dols., 
toarrive ; Shotts, 21.50 dols., to arrive, and 22 dols. 
from yard; Eglinton, 19 dols. to arrive; Coltness, 
21.50 dols., to arrive ; Gartsherrie, 21 dols., to arrive, 
and 22 dols. from yard. Spiegeleisen is nominally 
26 dols. for 20 per cent. and 30 dols. for 30 per cent. 
Bessemer, 19 dols. ; no sales. The importations of tin 
plates, tin, and steel slabs continue moderate. Exports 
of copper for this year 2,000,000 lb., as against 
150,000 lb. for the same time last year. The produc- 
tion of copper has increased with extraordinary rapi- 
dity in the United States. The value of the product 
in 1880 was 898,000 dols. ; for 1882, 4,055,037 dols. ; 
last year, 6,086,252 dols. The production of lead has 
grown less rapidly. The value of the product in 1880 
was 5,742,390 dols. ; in 1882, 8,008,155 dols. ; last 
year it had fallen to 6,834,091 dols. owing to various 
causes. The production of silver increased from 
38,033,035 dols. in 1880, to 43,529,925 dols. last year. 
The production of gold fell from 32,559,067 dols. in 
1880, to 25,183,567 dols. last year. The general con- 
dition of the industries of the country is not encou- 
raging. A great deal of resumption is reported 
throughout the north-west and the south, but the de- 
mand for manufactured productions is due rather to 
the fact that the consumption for the past three 
months has been far below the normal requirements, 
than to any real increase in requirements. As soon as 
ever this backward demand is filled, there will be a 
weakening, and prices will inevitably decline, unless 
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the spring trade should prove unexpectedly active. 
No improvement in prices is probable, until there is 


a considerable improvement in the volume of demand. | 
The policy of curtailment will necessarily be enforced | 


this year as it was last. The railmakers are turning 
their , attention largely to the production of basic 
steel, which is taking the place of a great deal of iron. 
The bar mills are working to less than one-half capa- 
city. The nail mills about the same. The blast fur- 
naces are producing less than their normal capacity. | 
Tidewater prices for mill irons range from 14 dols. to | 
16 dols. ; foundry iron 16 dols. to18 dols. Small lots 
of southern iron are arriving and are disturbing the 
market. The reorganisation of the Reading Railroad 
Company is still in progress, but the difficulties in the 
way are so numerous that there is no reason to hope 
for an early settlement. The Pennsylvania Company | 
has reduced immigrant rates from the seaboard to Chi- 
cago, from 13 dols. to 1 dol., but very little immi- 
grant travel has resulted, and the other companies will 
not follow. Theamount of petroleum in the posses- 
sion of the pipe lines on January 1, 1884, was 37,221,448 
barrels, and on the Ist of January of this year 
26,872,892 barrels, a decrease of 348,556 barrels. The 
amount of oil received by the pipe lines during the 
year from all sources was 23,755,604 barrels; during | 
the same year 859,224 barrels were lost through eva- | 
poration and waste. The daily consumption is stated | 
to be about 70,000 barrels. New deposits are being | 
discovered, and the oil market is weak. 
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THE CONSTRUCTION OF STEAM BOILERS. 

AT the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, the 3rd of February, Sir 
Frederick J. Bramwell, F.R.S., President, in the chair, 
the paper read was on ‘‘The Modern Practice in the 


| Construction of Steam Boilers,” by Mr. David Salmond 
| Smart. 


It was stated that mild steel, from 30 to 36 per cent. 


| stronger than iron, which enabled it to be advantageously 


used in boiler construction, was now being extensively 
and successfully adopted. It was superior to iron in 
general ductility, but this was a quality of which it had 
sometimes been found deficient, causing a lack of implicit 
confidence. Most of the mistrust, however, had been 
the result of want of knowledge of the material, and of 
the methods of its successful manipulation. Some brands 
of steel would in general weld like iron, whilst other 


| brands would break like cast iron under the hammer, and 


could not be reliably welded. Notwithstanding the 
defects which had been from time to time found, no 
serious accident had yet occurred with a steel boiler, nor 
anything sufficiently detrimental to check the use of steel. 
It could not yet definitely be said what deteriorating 
effect long service might have on steel boilers, as com- 
pared with those of iron, but from experiments quoted it 
might be inferred that it would be less. Steel rivets were 
now extensively employed in boiler construction, and 
with increasing favour. They should be heated in fur- 


| naves with an even temperature. With care, and the im- 


provement of the material, there was no doubt steel 
rivetting would become general. It was desirable ‘that 
not only the rivets, but all the other parts of steel boilers, 
should be of steel to prevent the corrosive action of that 
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metal on iron when in electrical combination. Experi- 
ments in proof of this were quoted. When iron and steel 
were not combined, steel suffered rather more than iron. 
The presence of local defects in steel was manifested 
by the action of corrosion. When steel was exposed to 
corrosion, the oxide scale on it caused rapid decay 
of those parts not covered by it, therefore the scale should 
always be removed. In choosing iron plates, a thorough 
knowledge of the different brands was requisite, as they 
were very misleading, and steam users were, consequently, 
in many cases deceived. A great deal of inferior iron 
was used. It was stated that hydraulic and mechanical 
rivetting was better than hand rivetting. Steel plates 
were generally drilled, but sometimes punched and after- 
wards annealed. The effect of punching on iron and steel 
was referred to, and it was stated that thick plates suf- 
fered more than thin. Lap-joints of thick plates had a 
smaller ratio of strength than thin ones, The employ- 
ment of butt-joints was recommended with thick plates. 
Single -rivetted butt-joints with double strips were 
stronger than double-rivetted lap-joints. It was pointed 
out how covering strips should be cut. Instances of weld- 
ing of boiler seams were mentioned, and it was urged 
that fullering was preferable to calking. 

The author then dealt with staying and the strengthen- 
ing of internal flues; the best forms of longitudinal stays 
and their application, deflection, gusset stays, and how 
applied ; and breathing space. In multitubular boilers 
of whatever description, only stay tubes should be used 
in the tube space. The injurious effect of rod ws 
among tubes was mentioned, and how tube stays should 
be fitted. A description of the various forms of screw 
stays, and how they should be put in, followed ; both 
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copper, iron, and steel were used. Reference was 
then made to girder stays, the best methods of fitting 
them, and the objections to their use. They were now 
to a great extent being superseded by direct stays, 
the modes of applying which were described. Stays 
from the shell to the flues in Lancashire and Cornish 
boilers were objectionable on account of the hogging of 
the internal flues. These flues were now strengthened by 
flanged seams, Bowling hoops, Galloway and other tubes, 
and by being corrugated. Expansion rings or hoops, as 
such, were of little value, and what compressibility they 
possessed was a disadvantage, as with corrosive water, 
grooving was by this means transferred from the end 
plates to the rings—from parts easily repaired to those 
which were not. As means of strengthening, however, 
they were indispensable. Corrugated flues had been 
much improved since they were first introduced. They 
were much stronger to resist collapse than plain flues, but 
inferior to them in their capacity of stays of the boiler- 
ends. Longitudinal stays were required close to them. 
Their form had been modified to admit of the introduc- 
tion of Galloway tubes. The flues of most: old boilers 
had a collapsing pressure much less than the bursting 
pressure of the shells. The best methods of strengthen- 
ing such flues were by angle-iron hoops, with a water 
space under them, and Galloway tubes, where practicable. 
4 hoops had been much used in the past. They com- 
monly failed by the fracturing of the webs radially 
through unequal expansion. 

With reference to special types of boilers, it was 
observed that externally-fired boilers must be thimble- 
a with the laps turned away from the fire. Other 

dilers now were plated parallel, with outer and inner 
belts alternately. The arrangement of the seams was 
the next topic. Domes were now seldom put on. Steam- 
collecting pipes were preferable. When domes were still 
fixed, the plates under them should not be cut out larger 
than ordinary manholes, and should be strengthened, and, 
where necessary, further stiffened. The various modern 
forms of manhole frames and strengthening plates, and 


also stand-pipes for mountings, were mentioned. As re- 
garded Lancashire boilers, it was shown how the neces- 
sary breathing space around the flues was obtained. End 
plates should be inone piece. Plain cylindrival externally- 
fired boilers were much used with puddling and other 
furnaces, but were liable to lap fractures, unequal expan- 
sion and contraction, and consequent seam rips. Extreme 
length in such boilers should be avoided. It was better 
to make them in two distinct pieces, and it was stated 
how best to connect them. Rastrick boilers were not a 
desirable type on account of the unequal expansion, and 
because great strength could not be obtained as they 
must be thin, owing to their being externally fired. The 
plates opposite the furnace necks should always be pro- 
tected by firebrick bafflers. Vertical boilers for utilising 
waste heat, not being externally fired, might be made of 
any strength. Cross-tubes, if inserted in the flues, should 
be placed obliquely to promote circulation. The author 
pointed out how the flues should be lined at the top and 
bottom. Permanently fixed iron ladders, or other means 
of access internally, should be provided. Horizontal 
boilers for utilising waste heat met with more approval 
than the others mentioned. It was most important that 


| they should be heated externally as well as internally. 


In vertical hand-fired boilers the crown plate of the shell 
should be flat, to admit of expansion, and the uptake 
should be lined. Cross-tubes in the firebox should be 
placed with one end higher than the other. Finally, it 
was mentioned that, in locomotives, the thickness of the 
tubeplate in the firebox under the tubes was reduced, 
while, in some cases, the tubes were bent slightly up- 
wards at mid-length, to allow free expansion and contrac- 
tion. 
The paper was illustrated by a number of diagrams. 








TRIAL TRIPS AND LAUNCHES. 
On Wednesday, January 28, Messrs. Murdoch and 
Murray, Port-Glasgow, launched a steel screw steamer, 
named the Trojan, measuring 130 ft. by 21 ft. by 10 ft., 
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and classed 100 A 1 at Lloyd’s. She has been designed 
for a high rate of speed, and is intended principally for 
the fish-carrying trade, in which great speed is of the first 
importance. The engines, which are being supplied by 
Messrs. William King and Co., Glasgow, are of the com- 
pound surface-condensing type, having cylinders of 20 in. 
and 40 in. in diameter respectively, with piston stroke of 
24 in. Messrs. J. and J. Macfarlane, Glasgow, are the 
owners. 





Mr. W. B. Thomson, Dundee, on the 30th ultimo, 
launched the Dolphin, an iron screw steamer of 120 tons, 
measuring 107 ft. by 20 ft. 2 in. by 10 ft. She has 
been built to the order of the Lowestoft Steam Carrying 
and Fishing Company, and has been specially designed 
for carrying fish in the main hold, while in the fore hold 
there is a compartment to contain a large supply of ice. 
The builder is supplying the engines, which are of 60 
nominal horse-power. 

A new iron sailing ship named the Atalanta, a vessel 
of 1750 tons register, and measuring 255 ft. by 38} ft. by 
235 ft., was launched on Saturday, January 31, by 
Messrs. Robert Duncan and Co., Port-Glasgow. She has 
been built under special survey to the order of Mr. 
Hinian Hill, Greenock. 





On the same day Messrs. Russell and Co., Port-Glasgow, 
launched a handsome iron sailing ship named the 
Rohilla, a vessel of 1600 tons net register and measuring 
258 ft. by 38 ft. by 23 ft. She has been built for Messrs. 
a and Co., and is to be engaged in the East India 
trade. 


Also, on the same day, the Abercorn Shipbuilding Com- 
pany, Paisley, launched a handsome schooner named the 

ersiliu, intended for the River Plate trade. She 
measures 125 ft. by 27 ft. by 8 ft. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasoow Pig-Iron Market.—The warrant market was 
quiet last Thursday, but the closing quotations showed 
no change from those of the previous day. Transactions 
were reported on forenoon ’Change at 42s. and 41s. 114d. 
cash, also at 42s. 2d. one month, the close being sellers at 
41s. 114d. and 42s. 2d. cash and one month respectively, 
with buyers at 4d. per ton less. In the afternoon business 
was done at the last-mentioned prices, and at the close 
of the market sellers were wanting 42s. cash and 42s. 24d. 
one month, and buyers were offerin = lower per ton. 
A decided dulness took possession of the market on the 
following day, and prices fell 24d. per ton, making a fall 
of 34d. per ton over the week. Business was done during 
the forenoon at 42s. and 41s. 114d. cash, the market clos- 
ing with sellers at 41s. 11}d. cash and 42s, 2d. one month, 
and buyers at 4d. per ton under. The price relapsed in 
the afternoon from 41s. 104d. to 41s. 9d. cash, and the 
close was sellers at 41s. 94d. cash and 41s. 114d. one 
month, with buyers offering $d. lower per ton. Mon- 
day’s warrant market was very dull, and prices experi- 
enced a further drop of 24d. per ton. During the forenoon 
there were transactions at 41s. 8d. (14d. down) to 41s. 7d. 
cash, also at 41s. 94d. and 41s. 9d. one month, with 
sellers at the close at the lowest quotations, and buyers 
at 4d. per ton less. Business was done in the after- 
noon at 41s. 6d. to 4ls. 7d. cash, also at 41s. 8d. 
and 41s, 84d. one month, and buyers at the close were 
offering 41s. 64d. cash and 41s. 8$d. one month, with 
sellersat 4d. more per ton. The market was again very 
dull yesterday, prices showing a further decline of 1d. per 
ton, and touching the lowest level reached during the 
past four months. Transactions were reported during the 
forenoon at 41s. 6d. down to 41s. 5d. and up to 41s. 64d. 
cash, also at 41s. 84d. down to 41s. 74d. one month, the 
market closing with buyers at 41s. 6d. cash and 41s. 8d. 
one month, and sellers at 4d. more perton. In the after- 
noon the quotations were 41s. 6d., 41s. 64d., and 41s. 6d. 
cash, with sellers at the close at 41s. 6d. cash and 41s. 84d. 
one month, and buyers at $d. per ton less. Low prices 
were again the rule to-day. During the forenoon business 
was done at 41s. 5d. and 41s. 54d. cash and 41s. 7d. and 
41s. 74d. one month, the close being sellers at 41s. 54d. 
cash and 41s. 8d. one month, and buyers at 4d. per ton 
less. In the afternoon 41s. 5d. cash and 41s. 7d. one 
month were accepted, and subsequently there were sellers 
at 41s. 5d. cash and 41s. 74d. one month, with buyers 
near. The hope that things would take a turn for the 
better with the opening of the year 1885, has not been 
realised even in the least degree ; and not only has no im- 
provement taken place, but the tone is even more depressed 
thanit was a month ago. Legitimate trade continues to 
be exceedingly quiet, and as regards speculation, it 
is simply non-existent for the time being, as there is no 
person apparently who is inclined to operate either one 
way or the other. Reports from the various leading trade 
centres are very far from encouraging, and whatever 
change has taken place in the home trade may be summed 
upin the statement that the foundries, while still having a 
fair amount of work in hand, are consuming less iron than 
was the rule with them towards the close of last year. 
Inquiries from the Continent, which are usually plentiful 
at this time in view of the spring demand, are coming in 
but slowly ; indeed, the foreign demand is very restricted 
as compared with that of the past few years at the same 
season. There seems to be a disposition on the part of 
consumers to buy only for their immediate requirements, 
and not to purchase ahead. Asa result of this dulness, 
the shipments show a decided falling off this year. Last 
week’s shipments amounted to 8833 tons as compared 
with 6422 tons in the preceding week, and 9079 tons in 
the corresponding week of last year. They included 501 
tons to the United States, 110 tons to Australia, &c., 
865 tons to France, 1080 tons to Italy, 1350 tons to Ger- 
many, 103 tons to Russia, 100 tons to Holland, 322 tons 
to Spain and Portugal, and lesser quantities to other 
countries. There are still 93 blast furnaces in actual 
operation, being only two under the number blowing at 
the same time in 1884, The stock of pig-iron in Messrs. 
Connal and Co.’s public warrant stores stood at 580,114 
tons yesterday, as compared with 579,334 tons yesterday 

week, showing an increase for the week of 780 tons. 


Moulders Strike at Bo’ness. —Mr. Archibald Ballantine, of 
New Grange Foundry, Bo'ness, whose workmen struck work 
last week against a notice of a reduction of wages amount- 
ing to 74 per cent., withdrew the notice last Saturday, 
and the men recommenced work on Monday morning. 
The workmen of two other firms, a few of whom were 
also affected, resumed work on the same day. Messrs. 
Morrisun and Co., Seaview Foundry, who at first refused t» 
allow their hands to resume their work on the old terms, 
have now also withdrawn the reduction notice, and their 
foundry was again in operation yesterday. Still there 
are a number of moulders out of employment in the 
Bo'ness district owing to dulness of trade. 


Mining Institute of Scotland.—A meeting of this Institu- 
tute was held last Thursday evening at Hamilton, Mr. 
James M‘Creath, president, in the chair. The paper 
read at the last meeting by Mr. James Hamilton on 
**Coal Mining in Pennsylvania” was highly praised by Mr. 
Ralph Moore and others. Mr. James Gilchrist read a 
paper descriptive of the ‘‘ Tail Rope Haulage at Earnock 
Colliery.” ‘The secretary (Mr. Barrowman) read a supple- 


mental paper, illustrated by drawings, on a doubling of 
the splint coal at Swinhill Colliery. Other members gave 
instances of similar occurrences in other collieries, and 
the discussion was adjourned. ; 

Cross-river Communication at Glasgow Harbour.—At 
yesterday's monthly meeting of the Clyde Navigation 
Trustees, there were submitted the minutes of the com- 





mittee on cross-river communication, a matter which was 
before a committee of the Town Council of Glasgow for 
several months last year. Certain recommendations were 
made upon the subject ; and from the tenour of the dis- 
cussion which took place it seems likely that the difficulty 
will eventually be got over by the construction of a swing 
bridge in the vicinity of Finnieston-street. In the mean- 
time, the question of ways and means has to be dealt with, 
and the matter has been left over for further consideration. 


The New Harbour Works at Eyemouth.—The extremely 
high tides which prevailed on many parts of the east 
coast of Scotland last Saturday and Sunday completely 
flooded the new course of the River Eye at Eyemouth, 
and the result has been that a number of the workmen 
engaged upon the river diversion works in connection 
with the new scheme of harbour improvements at Eye- 
mouth have been paid off, as the operations cannot be 
proceeded with until the water has been cleared from the 
channel by steam pumping and otherwise. 


Rivers Pollution Act.—The monthly meeting of the 
Glasgow and West of Scotland Section of the Society of 
Chemical Industry was held last night, the chief business 
being the consideration of the proposed amendment of 
the Rivers Pollution Act. Professor E. J. Mills opened 
the discussion on the subject by a short paper, and he 
was followed by Dr. William Wallace, Professor James 
Thomson, Mr. James Deas, Councillor W. R. W. 
Smith, Mr. J. J. Coleman, Mr. Robert T. Tatlock, and 
Dr. John Clark ; and at the close of the discussion the 
following motion was adopted: ‘‘That although this 
meeting considers the subject proper for legislation, it 
does not approve of the proposed Rivers Pollution Amend- 
ment Bill in many of its clauses, and instructs the Com- 
mittee of the section to make such communication as it 
may see fit to the general council of the Society.” 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was again 
a capital attendance on Change at Middlesbrough, but 
there was no improvement whatever in trade, reports 
from the different commercial centres at home and abroad 
being most discouraging. Nominally No. 3 g.m.b. f.o.b. 
was still quoted 35s. per ton for prompt shipment, and in 
some cases a smaller figure was accepted. Shipments at 
Middlesbrough are only moderately maintained, but as 
the season advances there is reason to expect that they 
will assume larger dimensions. During the month of 
January the total exports of pig iron from the Tees 
reached only 59,148 tons. The present depression is still 
very keenly felt by the rolling mill proprietors, who con- 
tinue to complain loudly of the ruinous prices which have 
so long prevailed for all shipbuilding materials. Their 
only hope for relief is in a further reduction in the prices 
of pig iron. Ship plates are nominally quoted 4/. 15s. 
and angles 4/7. 10s. per ton less 24 per cent. at works, 
Hematite iron remains steady at 44s. 6d. per ton for 
Nos. 1, 2, and 3 f.o.b. west coast ports. 


The Make and Disposal of Pig-Iron in Cleveland.—To- 
day (Wednesday) the Cleveland Ironmasters’ Association 
issued, from their offices at Middlesbrough, the official 
returns showing the make and disposal of pig-iron in 
Cleveland during the month of January. For the pur- 
poses of this return the Cleveland district includes the 
whole of the North of England where pig-iron is made. 
The total number of blast furnaces in the Cleveland dis- 
trict is 156, and 95 of these have been in operation. The 
make of Cleveland pig-iron during January reached 
154,922 -tons, which is just 3499 tons short of the 
production in December last. The make of other 
kinds of pig-iron, including hematite, spiegel, and basic 
pig-iron, amounted to 47,303 tons, or an increase of 
1694 tons on December. The stocks of pig iron have 
gradually increased. Makers’ stocks of Cleveland iron 
now stand at 290,248 tons, which is an increase of 34,058 
tons as compared with December last. In addition to 
this the makers’ stores contain 21,353 tons, the North- 
Eastern Railway Company’s stores $247 tons, and Messrs. 
Connal’s stores 51,569 tons, bring up the total of pig iron 
to 371,417 tons. This enormous stock is occasioning con- 
siderable uneasiness in the minds of several of the pig 
makers, and on Monday there was a meeting of iron- 
masters at Middlesbrough, at which it is reported the 
question of further restriction was again discussed. For 
manifest reasons the deliberations of the ironmasters 
are private, but there is generally a good deal of con- 
versation after their meetings during which the substance 
of what has transpired is related. There is a feeling on 
the part of some ironmasters that the policy of restric- 
tion should be continued after the termination of the pre- 
sent period, which will be at the end of March. Mer- 
chants and manufacturers who are not engaged as yig- 
makers express themselves freely on the question of 
restriction, and declare that the district will never 
flourish by such artificial means as the Cleveland Iron- 
masters Association have recently adopted. Free trade, 
merchants consider, is the only way by which Cleveland 
can hold the coveted position which she has for some time 
enjoyed as the district which can supply the demand of 
consumers of iron at a cheaper rate than any other iron- 
making place in theyworld. Instead of the ironmasters 
agreeing amongst themselves to subsidise each other 
when limiting the make of iron, it is asserted that 
they would act more fairly to themselves as a body, 
and would benefit the community if they pursued 
their business in the ordinary manner, utilising their 
plant to the full extent to meet the requisite de- 
mand and individually reducing the make when the 
supply exceeds the demand without regard to any steps 





which their neighbours might take. If large companies 








possessing within themselves all the elements for suc- 
cessfully carrying on the iron and steel making business 
were to regulate the working of their plant according to 
their own order book, the policy of restriction which has 
been flaunted in the Cleveland district, would soon come 
toanend. Many shareholders in limited liability com- 
panies in the Cleveland district are complaining that their 
directors should be so short-sighted as to lend themselves 
to any schemes of restriction, which they consider only 
bolsters up weak and shaky concerns. The only course 
for either ironmasters or any other kind of masters to 
pursue in carrying on a legitimate trade, is to stop the 
operation of their plant when they cannot sell at a profit 
or afford to stock their production. If each ironmaster 
would regulate his business for himself and cease to pro- 
duce iron when he cannot sell it or afford to put it into 
stock, the law of supply and demand would quickly render 
unnecessary any consideration of the doctrine of restric- 
tion, and those who most deserve to succeed in their 
trade would do so, 


More Salt Discoveries at Middlesbrough.—Messrs. All- 
husen, who some time ago failed to reach the salt bed at 
Haveston Hill opposite Middlesbrough, have now suc- 
ceeded, after boring 1091 ft., in discovering the salt bed 
at Cowper Marsh, Port Clarence, only a little distance 
from the successful boreholes of Messrs. Bell Brothers, 
There are now on the north bank of the Tees opposite 
Middlesbrough, half a dozen boreholes in operation. It 
is evident that the predictions that this district would 
soon be as widely known for its salt and chemical trade as 
it has been for its iron making, will be more speedily 
realised than was at one time anticipated. 

Engineering and Shipbuilding.—Both these industries 
on the banks of the northern rivers show signs of im- 
provement. Several ships have recently been laid down 
in different yards, and it is a noticeable fact that they 
are chiefly steel steamers. The marine engine builders 
have rather more work to do, and altogether more men 
are gradually being employed. 

The Coal and Coke Trade.—There is a steady demand 
for all kinds of fuel, and prices are maintained. 


NOTES FROM THE SOUTH-WEST. 

Pembroke Dockyard.—Much activity prevails in this 
dockyark. The Howe, barbette ship, of 9700 tons, and 
7500 horse-power, is being pushed forward in order to 
have her ready for launching in April. The Thames, 
cruiser, 3500 tons, and 6000 horse-power, is far advanced, 
and will be ready for launching about the end of the year. 
The Forth, cruiser, 3550 tons and 6000 horse-power, is 
laid down ; and the Acorn, sloop, 950 tons and 850 horse- 
power, building by the New Milford Shipbuilding Com- 
pany, will be ready by the end of March, and when ready 
will be sent round to Devonport for the completion of her 
fittings. 

The Bute Docks.—The Cardiff coal trade has had a long 
discussion on the effect which the amalgamation of the 
interests of the Taff Vale Railway and the Bute Dock 
would have upon the trade of the district generally. It 
was resolved that the Bill to be introduced for the pur- 
pose of this amalgamation by the Bute Dock authorities 
should be watched through Parliament, and, if necessary, 
that traders’ interests should be preserved by the inser- 
tion of protective clauses, 


Portsmouth Dockyord.—As compared with last year's 
rant an additional 45,000/. is to be spent on labour in 
?ortsmouth Dockyard during the next financial year. 
This will enable the Imperieuse, barbette ship, and the 
Edinburgh, steel-armour turret ship, to be completed 
by December, six months earlier than was originally 
intended. The programme for the next ened year 
will also include the laying down of a belted cruiser, 
which will, it is said, be an improvement on the Thames, 
Severn, and Mersey, now constructing. Orders have 
also been received for the armour-plated turret ship 
Cyclops to be immediately completed for service. 


New Stations on the Taff Vale Railw1zy.—The directors 
of the Taff Vale Railway Company have resolved ona 
new railway station at Cardiff. The station will have a 
frontage in Station Terrace, and this will be of white 
brick, similar to the offices in Crockherbtown. One large 
platform will extend between the up and down lines of 
rails, with a subway to each from the booking offices, 
waiting-rooms, &c., opposite Station Terrace. ‘Che esti- 
mated cost of the new station is 10,000/., and it will be 
far in advance of any station now on the system. It has 
long been felt that the old ‘‘ up station” was inadequate, 
and the new station is intended to supersede this, while the 
new ‘* down station” will remain. A separate platform 
will be provided for the Penarth trains. At Ynisben, 
on the Rhondda Valley, a new station is to be erected at 
a cost of 2000/. At Dinas, in the Rhondda Valley, 
another new station, the cost of which will be about 
2000/., is to be erected, to supersede the old station at 
Pendry, where the population have migrated to Dinas. 


Wages in the Forest of Dean.—At a meeting of the 
Forest colliery proprietors and the miners’ agent (Mr. 
Chapple), held at Newnham on Saturday, an agreement 
was signed establishing the rate of wages according to 
the present sliding scale, for the ensuing twelve months, 
any advance or reduction in wages to be simultaneous 
with an advance or reduction in the price of coal, and 
without any previous notice from the masters to the men. 
Prices-are to remain as they are for the present. 

Welsh Railway Dividends.--The half-yearly dividends 
of the Taff Vale and the Rhymney Railway are fixed 
at 14 per cent. and 10 per cent. per annum respectively. 
The Taff Vale carries forward 3179/. and the isons 
5233/. to the credit of the current half-year. 














London and South-Western Railway.—The ratio of the 
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working expenses to the traffic receipts upon the London 
and South-Western Railway in the second half of 1884 
was 55.80 per cent., as compared with 54.77 per cent. in 
the second half of 1883. A new steamer has been ordered 
to replace the company’s steamer Cesarea. The new 
vessel will be delivered in May, when the company’s fleet 
will consist of six paddle and twelve screw steamers. The 
continuous brake system is being extensively applied 
throughout the company’s train service. In the course of 
the half-year ending December 31, 1884, the company 
built at the cost of revenue, four tank engines. The 
Surbiton and Guildford line has been completed. The 
Hurstbourne and Fullerton line (seven miles in length) 
will be completed in April. The Bournemouth direct rail- 
way (ten miles in length) and new junction lines at 
3ournemouth are making progress. Works for doubling 
the line from Christchurch to Bournemouth, and thence 
to Poole, are also advancing. 


Landore.—We learn that Mr. I’. J. R. Carulla, who, 
whilst Sir William Siemens was chairman, managed the 
Landore-Siemens Steel Works during the three most suc- 
cessful years of their history since their enlargement in 
1873, is about to leave them. The new chairman of the 
company having been for the last twelve months resident 
managing director at Landore, the services of general 
manager can now be dispensed with. Mr. Carulla was 
offered the South American agency of the company, but 
we understand that for private reasons he has not been 
able to accept the offer. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Proposed New Colliery Company at Barnsley.—The 
Flockton Main Colliery has been recently registered 
under the Limited Companies’ Act, with a capital of 
20,000/., divided into 4000 shares of 5/. each. The colliery 
is situated at Slackhills, near Barnsley. The company is 
to carry on the business of miners and dressers of mine- 
rals; for the purpose of digging, trenching, working, and 
getting coal and ironstone; also to acquire by purchase, 
for the sum of 6000/., from John Barland, for the objects 
of the company, the lease, machinery, and plant of the 
several seams of coal in the fields now belonging to Joseph 
Ernsley Richard Rogers, of Barnsley, forming in all about 
20 acres. 


Great Grimsby Ice Company.—This Company has been 
formed with a capital of 250,090/., in 10/. shares, to carry 
on the business of ice manufacturers, ice merchants, 
smack owners, ship owners, carriers (by steam or other- 
wise), fish salesmen, fish merchants, coal merchants, salt 
merchants, shipbuilders, engineers, boilermakers and 
engine fitters, boatbuilders, shipchandlers, and any other 
trade connected with the building, outfitting, employing, 
and sailing of such smacks or ships, and with the pur- 
chasing, selling, hiring, or letting out on hire any of such 
smacks or ships, &c. 


Wakefield Rolling Stock Company, Limited.—The half- 
yearly meeting of the shareholders in the above company 
oe been held at the Corn Exchange, Wakefield. In the 
absence of Alderman Watson, the chairman, Mr. John 
Ingram, of Heath, one of the other directors, presided. 
Mr. Ingram, in moving the adoption of the report and 
statement of accounts, and a dividend of 4 per cent. less 
income tax, said the company had 46 more wagons than 
at this time last year, and they had made about 150/. 
more money. The company was in a prosperous state, 
considering the depressed state of trade, and the difficulty 
in letting wagons, of which they had 32 standing idle. 
The motion was seconded and carried. Alderman Watson, 
the retiring director, and Mr. T. Harrison, the auditor, 
were re-elected. 


The Hull Dock Company.—There has been issued the 
report of the directors of the Dock Company at Kingston- 
upon-Hull to the one hundred and eleventh annual general 
meeting of the proprietors of the company, to be held at 
the Dock Office, Hull, at noon on Monday, the 9th of 
February, 1885. The directors have to report that during 
the past year they have made one call on the 44 per cent. 
convertible preference shares, and that up to the 3lst ult. 
288,986/. 8s. (or 80 per cent. of the whole), has been called 
up, and that 'an additional 'sum of 47,569/. 8s. has been 
paid in advance of calls. During the same period 
48,6621. 15s. 1d. has been taken up on terminable bonds, 
whilst loans amounting to 25,1967. have been paid off at 
maturity. An interim dividend at the rate of 1} percent., 
having] been paid on the 1st July last, the directors 
now recommend that for the last half of the past year 
a further distribution of 1}? per cent. be declared, thus 
making a total dividend of 3 per cent. for the year 1884, 
to effect which 2237. has to be taken from the reserve 
funds. The directors regret that the widespread depres- 
sion of trade during the past twelve months has very 
greatly diminished the gross receipts of the company as 
compared with those of the previous year. The quantity 
of coal shipped by the company’s appliances during the 
past five years has been as follows : 1880, 544,546 tons ; 
1881, 602,67 6 tons ; 1882, 631,850 tons ; 1883, 637,955 tons ; 
1884, 631,454 tons. Referring to the proposed bridge at 
Salthouse Lane straithway, the directors consider that this 
scheme will be very prejudicial to the interests of the dock 
company, as it is, in their opinion, not only faulty in its 
design and injurious to the general water traffic of the port, 
but it is especially detrimental to the company, inasmuch 
as it causes an enormous obstruction almost in the centre 
of the River Hull, between the entrances to the Queen’s 
Dock and the Victoria Dock of the com any. It is 


avowedly a bridge to be constructed for the benefit of the 
Hull and Barnsley Company (in which company the Hull 
Corporation has invested so large an amount of the rate- 
payer’s money), and is therefore considered as calculated 








to injure this company, a result which is beyond question, 
both commercially as before mentioned, and also pecu- 
niarily, inasmuch as one-thirtieth part of its cost must be 
contributed by this company in the shape of rates. In 
order to avert these results, and to avoid opposition, the 
directors sought an interview with the Parliamentary 
Committee of the Hull Corporation, by whom a Bill for 
the construction of the bridge is being promoted in Par- 
liament, and they hoped by friendly negotiations to bring 
about a peaceful solution of the difficulty, but they found 
the promoters unwilling to make the slightest concession. 
It is with great regret that the directors have to report 
the death of Mr. Thomas Voase, and who for nearly 
twenty-five years had been a much valued director of the 
company. ‘The directors announce that Mr. Lambert, of 
the firm of Messrs. Lambert and Smiths, has accepted a 
seat at the Board, in the place of the late Mr. Voase. 


FOREIGN AND COLONIAL NOTES. 

The Creusit Works.—The dividend of the company 
owning the great Creusét Works has been fixed for 1883-4 
at 3/, 12s. per share. This dividend is payable in two 
instalments, half December 15, 1884, and half June 15, 
1885. Reserves have been formed to the extent of 
517,9241. The value of the work done in 1883-4 was 
2,065,763/. 

Northern Pacific Junction Railway.—It is announced 
that the Northern Pacific Junction Railway will 
opened for traffic by November 1, 1885. The line will 
extend through the Muskoka, Parry Sound, and Nipis- 
sing districts from Gravenhurst to Callander, a distance 
of 110 miles, and will give Toronto and Hamilton a con- 
nection with the main line of the Canadian Pacific Rail- 
way. 

New Zealand Coal.—The Orepuki Coal and Shale Com- 
pany have at 155 ft. bottomed en coal and shale in a shaft 
recently put down. The coal is of good quality and the 
shale is known to be rich in oil, having been tested by Pro- 
fessor Black, whose analysis showed it to be much superior 
to shales from which manufacturers in Great Britain 
make large profits. A Government railway to Orepuki is 
nearly finished, and the company has a private branch to 
the mine in hand, so that the output should begin shortly. 


North Island Trunk Railway (N.Z.)—The General 
Government of New Zealand has determined to commence 
the construction of the North Island Trunk Railway from 
both ends, and surveyors have been sent out to Marton in 
the south and Te Awamutu in the north in order to com- 
plete the necessary surveys. 


Tasmanian Railways.—The tender of Messrs. Grant and 
MeNeill for the construction of the Fingal Railway has 
been accepted by the Tasmanian Government. It was 
the lowest sent in. Tenders for the construction of rolling 
stock in Tasmania were all pronounced too high, as com- 
pared with the cost of construction at the Government 
workshops at Launceston, where the Western Railway 
work will be done, if the minister is satisfied that estimates 
received are trustworthy. 


Belgian Rails in Canada.—It is stated that a Belgian 
firm has been assured an order for 30,000 tons of rails upon 
Canadian account. No actual order has, however, been 
given at present. 


Artesian Wells in Nerada.—A deep well is being sunk 
at White Plains, Nevada, by the Central Pacific Railroad 
Company, to determine the feasibility of obtaining water 
along the line, as well as in other parts of the State. The 
only good supply of water for the desert is now brought 
from the Truckee, 35 miles west of the new well on 
White Plains. 


Port Adelaide Ocean Dock.—Plans which have been pre- 
pared by Mr. Abernethy for this work show a considerable 
alteration in the shape and size of the dock as originally 
proposed. The first design was known as the Italian, it 
is now sought to adopt the English. Instead of being 
semicircular, and comprising 26 acres in area, the dock 
will therefore be oblong and will cover 42 acres, giving 
nearly 1000ft. more wharfage. The dock will be so con- 
structed that the entrance passage will be in a direct 
line with the fairway buoy at the lighthouse. The passage 
is to be 250 ft. wide, while the dock is 2000 ft. long, 1000 ft. 
wide, and 30 ft. deep at low-water springs, with a jetty 
se gy from the beng | end 1000 ft. long and 100 ft. 
wide. The total wharfage will be 7650ft. This alteration 
will modify the direction and length of the sheet piling on 
the southern boundary. 


The Australian Lighthouse Service. — The Victorian 
Government has undertaken to bear half the cost of es- 
tablishing and maintaining a lighthouse on Eddystone 
Point, on the north-east coast of Tasmania, and at the 
entrance to Bass Straits. The cost of the erection is esti- 
mated at 18,000/., and the maintenance at 600/. per year. 


Water Supply of Paris.—The Vanne aqueduct, which 
is some 37 miles long, is said to be the most important and 
costly work ever constructed of artificial stone. This 
aqueduct, which supplies Paris with water, comprises 
two and a half to three miles of arches, some of them as 
much as 50 ft. in height,’eleven miles of tunnels, and eight 
or ten bridges of from 75 ft. to 125 ft. span, thrown over 
rivers, canals, and highways. The smaller arches are half 
circles, and are generally of a uniform span of about 39 ft.. 
with a thickness at the crown of 16 in. ; their construc- 
tion was carried on without interruption through winter 
and summer, and the character of the work was not at all 
affected by either extreme of temperature. 

The United States Patent Office.—The receipts of the 
United States Patent Office in 1883-84 were 1,145,433 dols., 
and the expenditurejwas 901,413 dols., leaving a surplus 
of 244,020 dols. The Patent Office is not supported by 





general taxation. The receipts are paid in by inventors, 
and the muney contributed by them in the form of fees, 
&c., is more than sufficient for the expenses of the office. 
There has been a surplus every year—only eight years 
excepted—since 1837. 


German Rail Exports.—The exports of rails from 
Germany in September were 15,353 tons. The aggre- 
gate exports in the first nine months of last year were 
105,765 tons. 


Queensland Railways.—On the first section of the Logan 
line there are now over 11 miles of rails laid, and as the 
total length of the section is only 14? miles, there is every 
reason to expect that the contract will be finished by 
December 31. On the second section one of the cylinders 
for a bridge over the Logan is now down to its permanent 
bed, and work in other directions is proceeding satis- 
factorily. The second section of the Killarney line is 
making good progress ; timber is being procured in great 
quantity, and the bridges are well advanced. On the 
western line the chief event has been the testing of the 
Maranoa bridge on September 11, when a locomotive passed 
over for the first time. Plate-laying has now advanced to 
within about four miles of Mitchell. There appears a good 
prospect of the line being opened by the end of the year. 
On the Kilkivan line, for which a contract was_recently 
let to Messrs. M‘Dermott Owen, and Co., of Victoria, 
work was begun on the 17th of September, and the siding 
at the junction with the main line is now being put in. 
The contractors have some 50 or 60 hands employed, the 
principal work being the clearing ; they are also getting 
sleepers and fencing stuff, and the camp is now fixed at the 
Mary crossing, 3} miles from the junction. Preparations 
are being made to get the staging together for sinking the 
cylinders of a bridge over the Mary. The Northern 
Railway has been opened to Betts Creek, 147 miles from 
Townsville. 


Chilian Railways.—Great progress has been made with 
the construction of lines to fe en and Victoria. More 
than 2000 men are employed on the lines. Their com- 
pletion will add greatly to the interchange of products 
between Santiago and the south. 


Giving Away a Railway.—Baron Alexander Von Stieg- 
litz, a famous Russian banker, has just died, leaving a 
fortune of nearly 75,000,000 dols. He was the actual head 
of the Bank of St. Petersburg, and by his commercial 
genius and extraordinary activity, he exercised a won- 
derful influence upon the industrial development of 
Russia by means of railways and other enterprises. In 
his will Baron Von Stieglitz bequeaths the whole of the 
St. Petersburg and Peterhoff Railway to his partner, 
Baron Fehleisen. 








A Paper SKATING Fioor.—A roller skating rink has 
been constructed in Indiana, in which the floor is covered 
with thick paper made by pressing sheets of strawboard 
together. The floor is sand-papered perfectly smooth. 

Water Power IN THE United States.—The Supreme 
Court of the United States has made a decision (Head v. 
the Amosklag Company) of great interest to users of 
water powers, because it affirms the constitutionality of 
mill act laws for condemning land in order to make water 
power, and settles the validity of such legislation. 


Tue NIAGARA Brinee.— When the elder Roebling 
built the suspension bridge at Niagara Falls, he procured 
the castings used on the abutment towers at a Canadian 
foundry, and was unpleasantly surprised when the United 
States Custom House officers seized the castings used in 
the tower on the American side for non-payment of 
duties. —— 

Cotron RoreE TRANSMISSION.—In using cotton rope for 
transmission of power out of doors, it is necessary to use 
binder pulleys to compensate for the variations in the 
length of the rope caused by the changes in the humidity 
of the atmosphere. In one instance this has been 
remedied by allowing a fine stream of water to fall upon 
the rope keeping it constantly wet. 





Tue Nite Expepition.—The second Yarrow stern- 
wheeler has reached Korti safely, having easily passed 
the third cataract and the succession of rapids between 
there and Wady Halfa. With this exception, steam 
navigation has long been closed on that portion of the 
Nile, owing to the low state of the river. 





Tue First Steam Tramways 1n Lonpon.—The com- 
modious new workshops and running sheds of the North 
London Tramway Company are now nearing completion, 
and the steam motors for working the line continue to 
arrive from the engineering works of the makers, Messrs. 
Merryweather and Sons. Another engine has been 
running yesterday with most satisfactory results, and 
it is contidently anticipated that the line will be worked 
at from 3d. to 4d. per tram mile. Mr. Aldworth, the 
engineer under Mr. Superintendent Hill, is a man of con- 
siderable experience ; he comes from Batley, in Yorkshire, 
where he has had some years’ training in the practical 
working of steam on tramways, to take the North London 
engines under his cha Amongst the gentlemen pre- 
sent yesterday, were Mr, Carruthers Wain, Chairman; 
Mr. Thomas Jervis, Secretary ; Messrs. Robinson and 
O‘Hagan, directors; Mr. J. Compton Merryweather, 
M.1I.M.E.; Mr.Jakeman, Messrs. Clovis and Ommaney, 
Messrs. Cleaver and Bryant, and some gentlemen connec- 
ted with provincial tramways. The trip was of a strictly 
private character. It was again remarked that the horses 
passing on the road, although the line is a single one, took 
no notice whatever of the machine; a result which may 








fairly be ascribed to the absolute absence of steam, vapor, 
or noise, from the engine, 
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Recent Phases of the Sewage Question.” The chair to be taken at 
eight o'clock. 
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THE INDUSTRIAL CONFERENCE. 

THE Edinburgh gentleman who has devoted 
10001. to the elucidation of the problem whether 
the labourer or the capitalist is getting an undue 
share of the good things of this world, may con- 





gratulate himself on having let loose the biggest 
flood of talk with which the public has been inun- 
dated for some time. The question put forward 
was, “‘Is the present system or manner whereby 
the products of industry are distributed between 
the various persons and classes of the community, 
satisfactory ? or, if not, are there any means by 
which that system could be improved?’ There can 
be only one reply to the first question. To answer 
it in the affirmative would be simply to state that 
the millennium had arrived ; and before that epoch 
many ‘persons and classes of the community” 
will have to make a considerable advance in 
the matters of sobriety, thrift, and steady industry, 
the three great necessary constituents of a millen- 
nium. There wasno lack of answers to the second 
question, and most of them may be summarised in 
the one word ‘‘ divide.” Those who have, are to 
give to those who have not, and all will be well. 
It is useless to discuss such theories as these, and 
it is a significant fact that not all the delegates 
from chambers of commerce, representatives of 
trades unions, committees of co-operative societies, 
or economical, social, and learned bodies, together 
with the leading members of the Statistical Society, 
could evolve one sound workable scheme for ad- 
vancing the cause of those who are complaining 
most. 

The opening speech of the chairman, Sir Charles 
Dilke, was excellent. There was one passage in it 
that many present might have laid to heart with 
advantage to their philosophy. ‘‘Society,” said 
Sir Charles, ‘‘may make the rich poorer, but it 
cannot make the toilers richer,” excepting by de- 
veloping their moral and mental condition. This, 
the President of the conference said, is one of the 
greatest social problems, and he should look most 
anxiously for any light which the discussions might 
throw upon it. 

Sir Thomas Brassey was the first to essay the 
revolution of our social system in twenty minutes, 
that being the time allotted to the reading of 
papers. Although he did not quite succeed in 
this, he managed in the course of his conglo- 
merate of quotations, theories, and references, 
to show pretty conclusively that labour in Eng- 
land secures, as a rule, the use of capital on 
lower terms than in any other country, Holland 
excepted. It is pretty to hear the heir to one of 
the largest fortunes ever amassed, talk so glibly 
about ‘‘ the more even distribution of wealth,” and 
the ‘‘ deplorable suffering and misery caused by in- 
judicious investments,” of which public ‘‘ manias 
for the extension of railways,” appears to be a 
striking example. 

Mr. Lowthian Bell, who read a paper on the 
second day, gave some interesting and valuable 
statistics on questions of wages, which tend to show, 
like Sir Thomas Brassey’s figures, that labour 
absorbs more of the profits of production in Great 
Britain, thaninany othercountry. Hemade reference 
to the Norwegian shipbuilding competition men- 
tioned in the inaugural address of the Institution 
of Mechanical Engineers at Cardiff last year, when, 
it will be remembered, it was stated that a 1500 ton 
iron ship could be built in Norway at 8501. less cost 
for wages than would be paid in this country. 
The workmen in a German shipyard are paid 60 per 
cent. less than in England. This, however, does not 
represent the difference in actual cost of labour on 
a vessel, as our own operatives turn out more work 
than the Germans. How much of this is due to 
better tools and longer experience it would be diffi- 
cult to say, but of one thing, however, there can 
be little doubt—the Continental workmen are 
steadier than those in England, and are more to be 
depended upon for coming in on Monday morning. 

Land nationalisation naturally formed a promi- 
nent subject of debate, but we do not think that 
anything fresh was advanced in favour of this fan- 
tastic theory. It seems generally to be agreed that 
any sentimental considerations of justice to the 
owners of land, are to be put out of the question 
when dealing with this subject, and it is here that 
the great difference of standpoint from which the 
advocates of the two sides ask us to view the ques- 
tion, comes most prominently forward. Capitalists 
are ‘‘ grasping, selfish, and unscrupulous” for ask- 
ing to keep their own, whilst our sympathies and 
affection are to be freely bestowed on those who 
would take what is the property of others. This, 
however, is merely a sentimental aspect, but 
there were many hard facts put forward at 
the Conference to prove how visionary are the 
benefits hoped to be derived from destroying in- 





dividual property in land. The first of these is the 
obvious conclusion, that as everything on the face 
of the earth is obtained from the earth, if there is 
to be no property in land there can be no property 
in anything. Many of those attending the Con- 
ference were ready to carry out their principles to 
this logical conclusion. The extravagant folly of 
trying to bring about equality of mankind is so gross 
that we feel ashamed even to allude to such a fan- 
tastic absurdity. If some of the speakers at the 
late Conference had their way, the world would 
spend its time in sitting down to wait for the next 
division. 

The more equal distribution of wealth is from 
many points of view a most desirable feature with- 
out doubt, and the second day of the Conference was 
largely devoted to the consideration of this ques- 
tion. The first speaker, Mr. Balfour, pointed out that 
if the whole value of the ‘‘ original properties of the 
soil” were divided equally amongst the population 
of these isles, the share of each individual would 
be about 2/. 3s. perannum, but as the proceeds of 
the confiscation are to be applied to the reduction 
of taxation, to which the poorer classes do not 
contribute individually in the same proportion as 
the more wealthy, the gain to the former would not 
be even so great as the amount quoted. One good 
result at any rate will have arisen from this Con- 
ference if the advocates of revolutionary theories 
will learn that the riches of the wealthy bear a 
smaller proportion to the total property of the 
nation, than demagogues would lead us to suppose. 
Mr. Wallace, who read a paper, pins his faith to re- 
generation of mankind by Act of Parliament. Any 
labourer or mechanic wanting a plot of land is to 
have it at a rent settled by two assessors, one 
nominated by himself and the other by the occu- 
pier of the land. This would have a general 
tendency to raise wages and would completely 
settle both the Irish and Highland land questions. 
A delegate from the Social Democratic Federation 
would sweep away both the large capitalists and 
the landowners. ‘‘He and his friends were de- 
termined to have a go at both those classes of rob- 
bers.” There was a great deal more violent talk 
of thisnature which it would be profitless to dwell 
upon. The advocates of rational reform were de- 
cidedly in the minority, but this made little differ- 
ence, as argument is lost on speakers who come 
predetermined that all who disagree with them are 
robbers and extortioners. 

That there are may grievous wrongs and much 
room for reform in the present state of society, it 
would be absurd to deny, but the way to remedy 
this is by levelling up and not by levelling down. 
The greatest loss to the community is caused by the 
unproductiveness of labour. If every man worked 
as if he were working for himself instead of merely 
to bring Saturday night, the increase in the produc- 
tion of the country would be such that all proposed 
confiscations of the richer classes would fall into 
insignificance compared to it in amount. It is in 
this direction that the true friends of the working 
classes should encourage the men to improve their 
condition, for the question is not one of class in- 
terest, but of national importance. 








AMERICAN NAVAL ADMINISTRA- 
TION. 

In a former article* we gave some particulars of 
the present state and future prospects of the United 
States Navy, basing our account on the annual 
official report of the Naval Secretary, Mr. W. E. 
Chandler. We then said that although the United 
States Navy is of comparatively insignificant di- 
mensions, there is much that may be learnt from its 
administration and from the ample reports founded 
on European practice that are so industriously com- 
piled for the use of the United States naval autho- 
rities at home. 

We will now proceed to consider that part of the 
report which deals more particularly with adminis- 
trative affairs, and there we find many of the same 
questions arising, which so often perplex our own 
naval authorities. We must first, however, express 
our admiration of the vigorous and outspoken 
manner in which Mr. Chandler attacks abuses wher- 
ever found, regardless apparently of the trammels 
of officialism or of the susceptibilities of the authors 
of such abuses. Exception is first taken to the 
large sums spent on the repairs of comparatively 
worthless ships, and a few instances are given 





* See page 89 ante. 
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to illustrate the matter. The Shenandoah cost 
463,866 dols., and since her completion has had 
906,481dols. spent on her in repairs. The Ossipee 
cost 407,064 dols. when complete, and 1,197,391 
dollars to keep in repair. But the Kearsage 
is the worst case ; she cost to build 286,918 dols. and 
has had spent on her 1,123,415 dols. The injurious 
effects of these unlimited repairs are described as 
‘‘ far-reaching and various.” ‘* Returns of expendi- 
ture” says thiscandid report, ‘‘under the vague heads 
of ‘labour’ and ‘ materials’ afford no definite clue to 
the real application of the moneys expended. Re- 
pair and reconstruction are terms easily inter- 
changeable. The only pretext upon which the 
existence of our overgrown establishments could be 
justified, was this demand for annual reconstruc- 
tion under the fiction of necessary repairs; and 
hence it is that instead of maintaining only such 
yards as are necessary for the advantage of our ships, 
the ships have been made to drag out a protracted 
existence for the benefit of the yards.” 

Mr. Chandler considers that the most perplexing 
question in the reconstruction of the Navy is the 
management of the Navy yards, which correspond 
to our dockyards. There are many workshops and 
many technical heads to such workshops, but no 
technical superintendent over the whole. Several 
of these yards have been closed, but it is considered 
that the policy should be carried still further. One 
naval workshop, or at most two, on the Atlantic 
coast, and one on the Pacific, are stated in the 
report to be sufficient, and in these ‘‘ certain 
improvements in administration are indispensable, 
or any modern ship which may be built in them 
will be a failure, and any ship built elsewhere, 
which may be sent to them for repairs, will be 
ruined ; while both in building and repairing, ex- 
cessive and extravagant expenditure will be made.” 
: . ‘All political considerations must be ex- 
cluded from their management. The foremen 
should be selected without regard to their ability 
or influence as ‘ward politicians,’ and the best 
and most capable workmen should be employed 
without considering their votes or their activity 
in politics. Unless some plan can be carried 
out in good faith which would secure non- 
partisan management of naval workshops, all of 
them should be closed and all building and re- 
pairing of Government vessels should be let to the 
lowest bidder.” In England we do not allow 
political considerations to govern the choice of 
workmen in the dockyards. Our statesmen re- 
serve such influence for muzzling the more august 
members of the naval administration. 

The next subject treated of is one to which we 
can find a more exact parallel in this country. 
‘‘The navy yard,” says the report, ‘‘is a great 
naval station with an admiral or a commodore in com- 
mand, surrounded by all the form and ceremony 
incident to a military post.”—‘‘ However complete 
may be the military supervision, the technical over- 
sight of the commander-in-chief is usually merely 
nominal. Too many personsare in form, or in fact, 
connected with the work ; too much routine and 
formality exist. Promptness of decision and action 
does not prevail, and responsibility for neglect, 
delays, and failure cannot be definitely fixed.” 

Reference is then made to the difficulties that 
arise through the division of the control of the 
work between a naval constructor, a chief engineer, 
and the equipment officer, the latter corresponding 
apparently to the captain of the Steam Reserve in an 
English dockyard. Mr. Chandler does not content 
himself with pointing out abuses, but, with a most 
unofticial audacity that would be considered little 
less than sacrilegious at Whitehall, proposes 
remedies to meet the difficulties. ‘‘ A com- 
petent shipbuilder,” he says, ‘‘should be found 
and placed over all the persons engaged in 
building or repairing a ship,” and he should be 
‘‘independent of the commanding officer of the 
naval station. There is something radically wrong 
in a system which unites in a single organism 
a military post with its routine, its forms and cere- 
monies, its modes of official correspondence, its 
quarters for officers, its drill grounds and barracks 
on the one hand, and a mechanical workshop de- 
voted to operations that have not the remotest 
connection with the discipline of a military ser- 
vice. The organisation, the methods of control 
required, the objects to be accomplished, are 
totally dissimilar and incompatible. It would be 
wrong to undervalue the importance of military 
forms and usages and the elaborate but perhaps 
necessary machinery which is a characteristic fea- 





ture of military administration ; but it is clear that 
this is not the kind of machinery that belongs to a 
workshop. At the present time navy-yard ad- 
ministration is overloaded with traditions and 
customs, the work is obstructed by a cumbrous 
organisation, technical responsibility is lost in the 
elaborately graded multitude of semi-technical and 
semi-military officials. Instead of smoothness is 
to be found friction, instead of promptness, delay 
and procrastination, instead of thrift, extravagance, 
instead of unity of action, a mass of discordant 
interests. And as if one such establishment were 


‘not enough of a blunder, the national policy has 


multiplied these military shops and dotted them all 
over the country, in order that the benefits of waste- 
ful governmental expenditure may be shared by 
many States.” 

We cannot follow the report in its strictures on 
the present system of open purchase, the sale of 
condemned ships and stores, the solicitations made 
by those having political or social influence on be- 
half of naval officers, or various other subjects of a 
like nature. Whenever Mr. Chandler comes across 
an abuse he attacks it, and is as candidly outspoken 
in his strictures as our own Mr. Barnaby before a 
Parliamentary commission, or as an ex-First Lord in 
opposition. Uponthe whole there is much in this 
report calculated to make the thoughtful American 
sad, but there is also a vigorous exposure of abuse 
in its pages, which almost carries its own antidote in 
suggesting the hope that evils which are fearlessly 
acknowledged will be speedily reformed. Much is 
expected in this direction from the coming Presi- 
dent, but he need be a strong as well as an un- 
swervingly conscientious man, to grapple with the 
political corruption that has unhappily become an in- 
tegral part of the system by which the country is 
governed. It remains to be seen whether under 
the new and purer administration promised, the 
baneful influence of electioneering tactics, so often 
referred to in the report, will cease to be felt. It 
will be no holiday task to oust the evil brood of 
ward politicians and other wire-pullers who have 
obtained so firm a footing in the United States ad- 
ministration. 

In conclusion, we would draw attention to the 
fact that this report is addressed by the Secretary 
of the Navy directly to the President. In England 
we speak of the Navy as the property of the 
sovereign, and yet how little does the head of the 
State really have to do with its management? The 
report under consideration is suggestive of the 
possible influence for good that an annual statement 
made directly to the Crown would have, if itemanated 
from one placed beyond fear of immediate political 
or official censure. 








THE EXPORT OF COALS. 

ALTHOUGH the quantity of coals actually sent out 
of the kingdom is much less than is popularly sup- 
posed, it forms an appreciable portion and an en- 
larging quantity, of the production of the coalfields. 
At the present time it may be interesting to show 
the growth of the exports pure and simple—the 
shipments, that is, to other countries, apart both 
from the shipments coastwise and the quantities 
shipped at several of our ports for the use of 
steamers engaged in the foreign trade. It will be 
well, however, to give with the statement of the 
exports, that of the quantity raised in the United 
Kingdom, so that the proportion of the one to the 
other may be seen at a glance. The following, then, 
is a table of the coal production for a number 
of years, accompanied by a statement of the 
quantity of the coals exported, so that the relative 
proportion of the one to the other may be at once 
understood : 


Year. 


1867 
1870 
1873 
1875 
1881 


Production. 
Tons. 
104,500,000 
110,431,000 
127,016,000 


154,184,000 

1883 163,737,000 

1884 (?) 163,000,000 
At the first glance it is evident that the export of 
coal has increased more rapidly than has the pro- 
duction, for in the sixteen years for which we have 
official figures for both, we shall find that the export 
has been much more than doubled, whilst the pro- 
duction, though vastly increased, has not grown in 
the same ratio. And so far as the figures above 
enable us to judge, we shall find that the growth 
of the export of coal has been tolerably regular, 
whilst that of the production has been by bounds 


Exports. 
Tons. 


10,415,000 





with occasional decreased productions interspersed. 
It is to this probably that we have the difference just 
noticed, and which has led to the exports of coal 
being now about one-seventh of the total produced, 
instead of about one-tenth as in the earliest of the 
years above referred to. 

It must not, however, be supposed that the 
coal exported is all sent away from us. There 
is a proportion of the exports sent to Malta, and 
to one or two other places which have direct rela- 
tionship to this country; even out of the re- 
mainder there is % not inconsiderable part that is 
sent to coaling stations for the use of our merchant 
fleet, and this quantity is increasing, so that 
directly and indirectly a considerable part of the 
export of coal is either for the use of our depen- 
dencies or our fleet. Practically, then, it is a very 
slight proportion of the coal produced that is sent 
away from our own country and for the use of 
foreigners. We are notable, with the data supplied 
in the returns, to say exactly whether that part is an 
increasing one, but the probability is that it is. At 
the same time our steam fleet is being enlarged 
rapidly, and its need of coal both at the home ports 
and abroad is growing, so that it may be assumed 
with confidence that our own fleet will draw 
an ever increasing quantity out of the tonnage 
that we send abroad. The supposition is unfounded 
that we are very greatly increasing our coal 
output to meet the needs of foreigners ; for though 
the proportion of the exports, as we have shown, is 
an increasing one, yet in the year 1867 we kept 
about 94,000,000 tons of coal for our own consump- 
tion at home, and in the last year for which we 
have the official record of the production, we re- 
tained over 140,000,000 tons. Thus it is clear 
that it is the home demand which has given the 
great stimulus to the coal trade during the last 
decade or two, and, the fact, contrary to the belief 
of some, is worth remembering. There has been 
so much discussior as to the export and import 
trades of late, a discussion that is likely to be re- 
newed in Parliament, that it is desirable to correct, 
as we have tried to do, an error into which many 
persons fall, who are otherwise well acquainted 
with the facts as to our coal and mineral industries. 


THE WEATHER OF JANUARY, 1885. 
Tue weather of January in the British Isles has 
been seasonable with less than the usual rainfall 
and very little snow. The mean atmospheric pres- 
sure and temperature at extreme positions to which 
the Isle of Man is central, were as follows : 
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The distribution and frequency of rain “may be 
inferred from the following results : 





Difference 


Amount. | trom Normal. 


Places. Rainy Days. 





Scilly .. ve 

Valencia a xs | 

Yarmouth .. “| 
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The rainfall on the west of Ireland very nearly 
reached the normal amount, but on the north of 
Scotland it was only half the usual quantity, and 
England generally had about a third less than the 
average. This small rainfall was due to the preva- 
lent south-easterly winds. The daily general direc- 
tions of the winds over these islands yield a resul- 
tant from S. by E., equivalent to a wind blowing 
from that direction for thirteen days out of the 
thirty-one. The normal resultant is 8.W. by W. 
In summer this wind from the Continent would 
raise the temperature of these islands; but in the 
winter it tends to lower the temperature. Hence 
the cold on the east coast. The mean distribution 
of atmospheric pressure was in accordance with the 
prevalent winds. These monthly summaries of the 
weather lead up to the generalisation that the mean 
distribution of pressure, the resultant wind, the 
mean temperature, and the distribution of rain, 
are all correlated, and the inevitable inference is 
that a fore-knowledge of one phenomenon would 
lead to the prediction of the others. If fore- 
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casts of weather are ever to be made for longer 
intervals than twenty-four hours, it is into this 
domain that meteorologists should make researches. 

The barometric pressure on several occasions 
reached 30.4 in., and on the 31st fell to 28.4in. The 
highest temperature, 54 deg., occurred on the 10th, 
at Killarney ; the lowest, ll deg., on the 21st, at 
Nairn. Arainfall exceeding Lin. in twenty-fourhours 
only occurred at Valencia, 1.10in., on the 25th. 
Simultaneous differences of temperature most note- 
worthy were on the 2nd, Valencia 50 deg., Oxford 
30deg.; 4th, Valencia 51deg., Shields 31 deg. ; 
6th, Scilly 48deg., Loughborough 24deg.; 15th, 
Scilly 44 deg., Nairn 20 deg. ; 16th, Scilly 40deg., 
Aberdeen 20deg. ; 20th, Valencia 45 deg., Nairn, 
2ideg.; 21st, Valencia 44deg., Nairn 11 deg. ; 
22nd, Valencia 50deg., Louyhborough 21 deg. ; 
23rd, Valencia 49deg., Oxford 2@deg., Nairn 
24 deg. ; 25th, Scilly'49 deg., Loughborough 24 deg. 
On several of the coldest mornings the temperature 
on the summit of Ben Nevis was several degrees 
higher than at the sea level. A thunderstorm 
occurred on the 7th at Wick, and lightning and 
thunder in several places on the 11th and 12th. 
Aurora was seen at Wick on the 8th and 29th. 
London was very dark on the 20th from elevated 
fog. The 5th to the 11th was a period of westerly 
winds ; the 12th to 17th of north-easterly ; all the 
other days may be put down to south-easterly. The 
coldest weather was with the north-easterly winds. 
Although Ireland had the greatest number of rainy 
days, it had the most sunshine, and scored about 
seven clear days against three in Scotland, and four 
in England. And although the north-east of Eng- 
land had the least number of rainy days, it had the 
least sunshine, and the most overcast days, twenty- 
two, against sixteen in Ireland. During the five 
weeks ending February 2nd, the duration of bright 
sunshine, estimated in percentage of its possible 
amount, was 10 for these islands, generally ; south 
Ireland 21, north Ireland 19, the Channel Islands 
15, east England 14, south-west England 11, west 
Scotland 9, north Scotland 8, east Scotland and 
south England 7, central England 6, north-west 
England 4, and north-east England only 2. 

On the 10th, 11th, 28th, 29th, 50th, and 31st, areas 
of low atmospheric pressure existed off the north-west 
coasts, and as storm centres passed away to the 
north-eastward or northward, and were not severely 
felt in England. 


NOTES. 
BeESSEMERISING Copper Marre. 

Ir appears that this process is introduced also 
into New South Wales, where Mr. C. F, J. Wautin 
has recently started a plant at Cobar. Pyrites are 
smelted down in a cupola, the mixture of ores 
yielding a matte of 20 percent. to 40 per cent. 
copper. This is tapped direct, as hot as possible, 
down a shoot into the converter, and blown into 
rich matte or blister copper. 


Tue Parts Metropo.itan RarItway. 

Public fears have been expressed, lest the selec- 
tion of the Champ de Mars as the site of the 1889 
Exhibition in Paris, should delay the construction 
of the much-needed metropolitan railway. It has 
been announced, however, that M. Raynal, Minis- 
ter of Public Works, will, during the present month, 
present’ the final projet de loi, relating to its execu- 
tion. ‘The main line from Puteaux to Reuilly 
should thus be open for traftic by the commence- 
ment of the Exhibition year. 


M. Durvy pve Lone. 

On Sunday last M. Dupuy de Léme died at the 
age of 68. He bore an important part in relation 
to the French Navy under the Empire, and was 
sent to England to report on naval construction. 
He designed the Napoleon, the first war steamer, 
superintended the building of the Gloire, the first 
ironclad, and converted many sailing war vessels 
into steamers. During the war of 1870 he turned 
his attention to aérial navigation. He was a deputy 
from 1869 to 1875, and became a life senator in 
1877, in the room of General Changarnier. 


THE CENTRAL AFRICAN SEA. 

The French journals announced recently the 
death of Colonel Rondaire, who had devoted much 
time, with the powerful assistance of M. de Lesseps, 
to the project of the central African sea. Another 
French ofticer, M. le Commandant Landas, has 
now taken up the scheme, and has quitted Tunis 
to obtain further detailed information. M. de 
Lesseps does not consider that any great natural 





obstacles would oppose themselves to the work, 
which would consist chiefly of sand excavation. 
He maintains that it would be a far less difficult 
undertaking than the Suez or the Panama Canals. 


Ma@netIsM AND ConDUCTIVITY. 

At the Physical Society of Berlin Professor Neesen 
recently read a paper on the conductivity of liquids, 
in which he showed that magnetism probably affects 
the latter property. Tubes of liquid, forming part 
of the system of a Wheatstone balance, were brought 
between the poles of a powerful electro-magnet, 
which was excited and demagnetised at will, the 
resistance of the liquid being measured meanwhile. 
When the tube containing the liquid was placed 
axially between the poles the difference of re- 
sistance was very marked ; but there is a possibility 
that this was due to polarisation of the electrodes 
by the magnetism. 


PHOTOGRAPHING THE LARYNX. 

Dr. Theodore Stein has devised an ingenious and 
simple apparatus for taking photographs of the 
larynx which is likely to be useful in medicine and 
pathology, since it will enable doctors to study from 
day to day the changes of laryngeal disorders. It 
consists af a small incandescence lamp of 10 candle- 
power fed by a portable battery and cooled by 
Nitze’s system of circulating water. This supplies 
the light which illuminates the throat and larynx. 
An image of the latter caught on a small mirror, is 
received into a small camera on gelatine-bromide 
plates, the exposure being regulated by an electro. 
magnetic device operated by pressing a button. 


SETTLEMENT IN Masonry. 

Next tothe Washington Monument, the highest 
structure in the United States is the tower of the new 
public building at Philadelphia. It is reported that 
the outside has become cracked, and that the cause 
has been ascribed to the contraction of the brick 
masonry at the back of the marble facing. The mean 
pressure at the section showing this distress is esti- 
mated at 9 tons per square foot. The base of the 
tower of the capital at Hartford, Conn., shivered 
a few years ago, because the builders, in their desire 
to make good joints in stone masonry, laid them 
with contact at the edges. The difficulty was re- 
paired ‘by pouring a number of tons of melted type 
metal at the back of this masonry, the alloy ex- 
panding as it cooled transferred the pressure from 
the front edges towards the middle of the tower 
foundation ; the surface blocks were dressed over 
again, and in some instances new stones were laid in. 


Iron anp Sree, Works 1n Russia. 

The Zlataoust district is famous in Russia for the 
quality of the iron and steel produced at the various 
establishments. At Zlataoust is prepared most of 
the steel employed at the small arms factories at 
Sestroretsk, and it also furnishes a large number of 
the 12-pounder guns used by the Russian artillery. 
Should the Siberian Railway ultimately run through 
the district, there is little doubt that many orders 
for large guns would be given to Zlataoust, which 
now find their way to Essen. Recently the district 
has acquired considerable prominence in Russia by 
its manufacture of steel rails. Prince Beloselsk- 
Belozersky has established a large works at Katal- 
Ivanova for the manufacture of rails from Bessemer 
steel, and fitted it up with the newest machinery 
from abroad. To encourage him, the Minister of 
Railways has given him an order for steel rails, 
which will keep the works fully employed for 
several years. 


Test FoR CoTron-SEED OIL. 

The cotton-seed oil and peanut oil industry is one 
whose products are used for adulterations in the 
United States, especially for lard and olive oils, 
in which instances they constitute an increase of 
danger from spontaneous combustion on account 
of the siccative characteristics of cotton seed oil. 
The following method of test is used by the chemist 
for the Mill Mutual Insurance Companies of 
Boston: Place about one teaspoonful of the oil 
in a wine-glass, add an equal quantity of nitric 
acid of 1.34 sp. gr., and place the glass in a basin 
of water kept at 60 deg. Fahr. Add a small piece 
of copper wire about 5 in. in diameter and 2 in. 
long, and stir at frequent intervals. At the end of 
an hour pure lard or olive oil will show white 
waxy flakes, and on standing without disturbance 
for another hour the oil will have changed to a solid 
white mass. Pure cotton-seed oil produces no flakes. 
Oils made from petroleum show black gummy flakes 
after twelve hours, but there is no other change, 
and mixtures give a soft pasty mass according to the 


nature and amounts of the adulterants. After a 
few trials with known mixtures it is very easy to 
estimate very closely the characteristics of any oil 
submitted for examination. 


Tue UNITED States AND THE INVENTIONS 
EXHIBITION. 

Every one who remembers the valuable exhibit 
that the United States sent to the Fisheries will be 
glad to hear that our friends across the Atlantic 
are likely to be well represented again at South 
Kensington. Last year there was some hitch, so 
that when the time arrived for despatching a con- 
tribution from America it was found that there were 
no funds available for the purpose. This year there 
is likely to be no disappointment, as the United 
States Senate, on the motion of the senator from 
Connecticut, has decided that a commissioner shall 
be appointed to represent that country at the 
coming International Inventions Exhibition, who 
shall have power to make the necessary rules and 
regulations ; and further, that exhibits may be pre- 
pared in the Patent Office, and that Government 
vessels may transmit exhibits to the Exhibition 
free of cost. A sum of 25,000 dols. has been appro- 
priated for general expenses. 


Smatt Arms Facrorizs in Russia. 

By the addition of improved machinery to her 
three small arms factories, Russia is now in a posi- 
tion to turn out 2009 rifles per diem, or, reckoning 
300 working days, at the rate of 600,000 a year. 
This is a great increase upon the production of 
former days. The busiest period recorded was in 
1878, when all the factories were worked at their 
hardest, in anticipation of a levy of the militia to 
co-operate in the expected war against England. 
The turnout of the Tula factory that year was 
154,525 Berdans, the Ijeff factory 145,500, and 
the factory at Sestroretsk 142,000 Berdans, or in 
all, 441,525. At the present moment the number 
of Berdans required for the Russian army annually 
is 100,000. Thus the factories possess a produci- 
bility six times in excess of the normal rate, and 
could readily supply China or any other power with 
enough weapons to equip an army. The recent re- 
port that Russia had agreed to supply China with 
200,000 or 300,000 Berdans is questioned, but she 
has consented to furnish Bulgaria with a very large 
number this year. 


TorPEepo TRIALS. 

Some difficulty has been felt by the Woolwich 
authorities on account of the want of a proper place 
for trying Whitehead torpedoes. The canal which 
runs through the Royal Arsenal has generally been 
used for this purpose, but this does not give range 
enough and is altogether unsuitable for final tests. 
Some time ago an effort was made to make trials in 
the Thames, but for many reasons it was found a 
very undesirable thing to turn a fish torpedo loose 
in the tideway on its official trial. The Lords of the 
Admiralty have, however, made an arrangement 
with the War Department by which the Woolwich 
authorities will have the use of the large basin at 
Chatham Dockyard. It has been stipulated, how- 
ever, that no building is to be erected and possession 
must be given up at any time without notice. In 
order to meet the difficulty a raft on which a house 
is placed is being constructed at Woolwich and this 
will be floated in the dock. All the necessary appa- 
ratus for experiments and trials will be on board, 
including the air-compressing machinery. There 
will also be a tube for firing under water. 


M. Bovurpats’ Tower oF Base. 

We have already referred to the project of M. 
Bourdais for the erection in Paris of a tower of 
enormous height, chiefly intended for electric light- 
ing purposes. M. Bourdais has recently enlarged 
on his scheme before the French Central Society 
of Architects. We need not again refer to the 
objections we have already urged as to its execu- 
tion. It is clear that there is much to say upon 
the practicability of maintaining in the lantern of 
the tower a light equal in intensity to about 20 
millions of candles. We may, however, give the 
partial estimate of cost as prepared by M. Bourdais: 


320 square metres of ground at 1000 Francs. 
francs ... pee aaa de ee q 
14,000 cube metres of granite at 200 
francs... a Pes wad a 2,800,000 
3,120,000 


This would represent only a small part of the cost, 
as to it would have to be added labour, scaffolding, 








handling materials, lifts, electric installation, ex- 
cavating, foundations, &c., which would swell the 





144 


ENGINEERING. 





[Fen. 6, 1885. 











— 


total cost into unknown figures. M. Bourdais’ 
scheme is certainly original, but its most sanguine 
supporter could scarcely claim for it any great 
measure of usefulness or hope for support in its 
execution. 

“ Cocoa”? GUNPOWDER. 

A promise made a few months ago in the House 
of Commons has been fulfilled, and we are no longer 
dependent on foreign supplies for the best kind of 
powder for our guns. The explosive, which has 
become generally known as ‘‘cocoa powder,” on 
account of its brown colour, has hitherto been pur- 
chased from the Westphalia Mills, Cologne, but 
arrangements have been made by which it will in 
future be manufactured at the Government mills, 
Waltham Abbey. Two thousand cases of this 
powder have recently been purchased from Cologne, 
and trials of it have been made at Woolwich under 
the direction of the proof officer, Major Hemans, 
R.A., Mr. Kraftmeier, representing the West- 
phalia mills, also attending. Ten rounds were fired 
from an ll in. breechloading gun with a charge of 
295 Ib. of powder, and a 655 lb. projectile. The 
pressures at five points in the bore were ascertained, 
the mean being 16.5 tons per square inch, or two 
tons lower than guaranteed. The muzzle velocity 
was from 2002 ft. to 2010 ft. There are many 
advantages attached to the use of this powder, one 
being that it makes very little smoke. The pres- 
sures, too, varied very little during the trials. 


FrIrEs IN THE UNITED SraTEs. 

The report of firesin the United States for 1884 
places the amount at 112,000,000 dols. ; to this 
must be added 23,000,000 dols. as the cost of fire 
departments ; and 30,000,000 dols. for sustaining 
insurance companies, being other expenses than 
the payment of losses, making a total of 165,000,000 
dols. as the fire tax of the country, which is larger 
than any other single tax. This amount represents 
a vast amount of secret crime in the form of unde- 
tected incendiarism, but to lay the reponsibility 
where it belongs would require the legal impossi- 
bility of ‘‘indicting a nation,” for such conflagra- 
tions are only possible through the prevalent 
methods of construction for building with con- 
tinuous hollow spaces which serve as flues to spread 
the fire and to prevent the efficient use of any form 
of modern fire apparatus. A fireproof building for 
any general use is a commercial impossibility, but 
the New England mill engineering practice in the 
construction of ‘‘slow-burning” mills, whose heavy 
timber floors and roofs, locking concealed spaces to 
harbour fire, or salient joists to favour easy com- 
bustion, have been found to be safe and con- 
venient at a lesser cost of construction than any 
other method of building a floor for sustaining 
heavy loads. 


British Capitat In SoutH AFRICA. 

The public debt of South Africa is returned by 
Mr. Merriman, the South African Minister of Public 
Works, at 20,810,000/. at the close of 1883. This 
total was classified by Mr. Merriman as follows: 
Railways, 12,700,000/.; harbours, 1,602,0001. ; 
bridges, 392,000I. ; loans to public bodies, 232,0001. ; 
sundry public works, immigration, telegraphs, 
gaols, &c., 950,000. ; war, 4,473,000/. ; deficiency 
of income before 1870, 464,000/. ; total, 20,810,000/. 
Of this total Mr. Merriman regarded 4,936,0001. 
as unproductive, and the balance as reproductive ex- 
penditure. In comparing its gross indebtedness to 
the Australian group of colonies the Cape owes less 
than Victoria, New South Wales, and New Zealand, 
but more than Queensland, South Australia, and 
Tasmania. The debt of Natal (2,554,000/.), the 
greater part of which was incurred for the construc- 
tion of railways, being added to the debt of the Cape 
Colony, makes the total liability towards the public 
creditors of South Africa at the close of 1883, 
23,364,000/., to which Mr. Merriman considers 
must be added the capital invested in private com- 
panies, loans on real estate, and mercantile credits. 
Altogether Mr. Merriman arrives at the conclusion 
that he is within the mark in assuming that 
40,000,000/. is owing to Great Britain by South 
Africa. 

Tue Paris WaTER SupPty. 

The Municipal Council of Paris has called a 
special session to consider the best means of bring- 
ing additional supplies of water into the capital. 
Since the month of August last the administration 
has been requested to study the subject, the im- 
portance of which was rendered very evident by 
the threatened cholera visitation. Fortunately 


the municipal engineers had been for a long while 





engaged upon the subject, and they were therefore 
able to present a very complete scheme, in spite of 
the short time at their disposal. This project pro- 
poses the acquisition and utilisation of four groups 
of supply in Burgundy, Normandy, Brie, and on 
the Loing. The cost of property to be purchased 
would be less than a million of francs, one-third 
of which would be recovered by subsequent sales. 
It was proposed to utilise first the Normandy and 
Brie sources of supply, which would be brought to 
Paris by two aqueducts, which would cost, it was 
estimated, from 60 to 70 millions of francs. The 
amount of water delivery daily would be 240,000 
cube metres, and the price which this would realise 
would be .04 francs the metre, equal to about 
3 million francs a year. 


THE Etectric Licut 1n INpustRIAL 
EsTaBLISHMENTS. 

It is now universally conceded that the value of 
electric illumination in industrial establishments is 
measured by its intrinsic worth in several particu- 
lars, each tending to increase or improve the pro- 
duction manufactured under artificial illumination 
rather than its cost in comparison with other 
methods of lighting. An unexpected merit in 
electric illumination was recently forced upon the 
attention of the agent of a textile mill corporation 
in the United States, engaged in manufacturing fine 
sheetings, who introduced an incandescent electric 
lighting plant, which lighted about half of the mills, 
the remainder being lighted as before by gas produced 
from the destructive distillation of petroleum. He 
received a letter a short time later from the bleachery 
where the goods were finished stating that for some 
unknown reason about one-half of their goods ap- 
peared dead and lustreless in comparison with the 
extra finish obtained upon the remainder of the 
goods, which had been subjected to the same 
processes. The result of a very careful investigation 
showed that the unsatisfactory appearance of the 
cloth was due to the small motes of carbon deposited 
by the burning gas, and that the freedom from such 
carbonaceous matter in the mill where the electric 
light was used rendered possible the more brilliant 
finish to the goods. 


Tue LicHTHOUSE ILLUMINANTS CONTROVERSY. 

For many months past this uninteresting contro- 
versy has been brought before the public from time 
to time in the press ; if indeed, that can be called a 
controversy in which little more than only one side 
is heard. At last, however, the Trinity House 
has given some sign, that it has been watchful 
of the progress of events and in fitting time will 
have something to say on the matter. The Deputy 
Master in a letter to the Times points out that the 
question is still sub judice and ‘‘ deprecates a prema- 
ture discussion intended to operate prejudicially 
against the general conduct and results of the trials.” 
One would have thought that a sense of fairplay 
should have rendered Captain Webb’s protest un- 
necessary, but certainly this has not been the case, 
for every effort appears to have been made to pre- 
judice public opinion by means of newspaper 
notices and correspondence. In many cases the 
truth, or at any rate the whole truth, has not 
always been told. A few weeks ago the Shipping 
World, in the course of an article on this subject, 
laid great stress on the fact that Sir James Douglass 
had taken out a patent for one of the lamps being 
tried in the experiments, but it did not mention that 
Sir James had foregone all right to royalties or 
profits of any kind to be obtained from lighthouse 
use of his invention. We can hardly blame our 
contemporary for this suppression, as great pains 
have been taken to keep the fact in the background 
by those interested in doing so. 


Tue Exectrician’s Pocket-Boox. 

Germany is proverbial for pocket-books, and we 
cannot therefore wonder that it is again early in the 
field with a Vade Mecum for Electricians, compiled 
by M. E. Rohrbeck, and published by A. Seydel, 
Berlin. This is one of those handy little volumes 
containing a large amount of information in a small 
space, excellent for people who know how to make 
use of this kind of information, but not intended for 
study. It containsof coursea series of tables—not the 
usual arithmetical, which, as the author correctly 
remarks, every business man has in his pocket in 
another form—but tables on brass and copper wire, 
copper wire ropes, electrical resistances of all kinds, 
comparative [tables of ampéres, &c. These are 
followed by a long chapter on electricity, its laws, 
polarisation, its production by batteries, and ma- 
chines, induction, and magnetism. Methods of 





measurement and instruments therefore, form the 
subject of the next chapter, after which what may 
be termed practical lighting receives considerable 
attention with all its various questions of machines, 
lamps both arc and incandescence, power required, 
electric and useful horse-power, distribution of 
lamps, cost of installation, and so forth. Incandes- 
cence arc lamps and Jablochkoff candles are next 
treated upon as briefly as possible, after which 
follow several chapters on other practical applica- 
tions of electricity, such as transmission of power, 
electrotyping, telegraphy, telephony, domestic and 
fire service telegraphs, lightning conductors, and a 
few minor uses. The information contained in this 
pocket-book is chiefly from German sources, as may 
naturally be expected, but the range will be widened 
in future editions. 


Hicu Tension Current Dynamos, 

The danger incurred by the use of very high 
tension current dynamos, is certainly one of the 
most serious obstacles to the development of electric 
lighting from large central stations. A French 
electrician, M. d’Arsonval, Professor at the College de 
Frauce, has recently (Jan, 26) communicated a paper 
to the Academy of Sciences in which he describes how 
he has been enabled to render the employment 
of such machines absolutely free from danger. 
He introduces the subject by the often-repeated 
remark, that it is not so much the current itself 
which is the source of peril, as the counter current, 
set up at the moment of breaking or making 
contact. It is on this account that with equal 
tension, alternating currents, which are only 
currents of opposite values, succeeding each other 
suddenly, produce physiological effects vastly more 
energetic than continuous currents. M. d’Arsonval 
concludes from this, that batteries and dynamos 
giving currents of equal tension and equal strength 
may be very unequally dangerous, and that even a 
current that may be dangerous in one circuit need 
not be so in another. To do away with all risk it is 
sufficient to prevent the extra current to traverse the 
body of the experimenter, and to do this it is only 
necessary to place in connection with the terminals 
of the dynamo a series of small voltameters with lead 
plates and acidulated water, in sufficient number 
that the electromotive force of polarisation may be 
greater than the electromotive force of the machine. 
This arrangement is claimed to set up an absolute 
barrier for the direct current, whilst the extra 
current passes freely. At the moment when the 
circuit is broken the extra current traverses the 
voltameters, and the safety of the experimenter is 
guaranteed. The efticiency of this method can be 
very easily tested. 


THE Srpertan Ratiway. 

The adoption by the Committee of Ministers of 
the southern route for the Siberian Railway has 
greatly agitated the ironmastersof the rival routerun- 
ning direct from Nijni Novgorod toSiberia. Alongthe 
Samara-Zlataoust-Ekaterinburg route, as the former 
is officially designated by long-winded Russians, 
lie the Crown iron works of Zlataoust (including 
tho Zlataoust, Satkinsk, and Kusinsk establish- 
ments), the Katalesk works of Prince Beloselsk- 
Belozersky and the Simski works of Balasheff Bro- 
thers. The yearly output of these works is about 
20,000 tons of iron, of which 15,000 tons are 
turned out by the Government establishments. 
Along the other route, from Nijni Novgorod to 
Ekaterinburg, on the other hand, the output of 
the various iron works is 240,000 tons, that of the 
Government works being only 18,000 tons. Thus, 
while the Government interests lying along both 
routes do not differ essentially, the private in- 
terests along the route chosen are represented 
by only 5000 tons, as compared with 222,000 
tons along the route discarded. Hence there is a 
loud outcry, and as the direct route is championed 
by the influential Moscow Gazette, it is yet possible 
that the decision of the Committee of Ministers may 
be reversed by the Emperor. It may be remem- 
bered that when the question of allowing European 
goods to continue to pass free across Transcaucasia 
to Persia was discussed in 1882, the affirmative de- 
cision of the Committee of Ministers was set aside 
by the Emperor, and the Caucasus transit abolished, 
after Katkoff had led a crusade against it. The 
same thing might readily be repeated again. Inthe 
meanwhile it may be pointed out that, although the 
route has been selected, there is little immediate 
likelihood of the line being constructed. Russia 
has on hand several strategical railways far more 
important than the costly line connecting Siberia 
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with Europe, and until the political clouds clear off | 

and the Government is able to attend more to the | 

economical needs of the country, Siberia will have | 

to wait for the locomotive. | 
Pautson’s ToRPEDO. 

We annex an illustration of a new form of 
self-propelling and steering torpedo designed by | 
Mr. R. Paulson, of Boon Hills, Langwith, Notts. 
The motive power is supplied by liquefied car- 
bonic acid, which is contained in a cylinder 
and is allowed to drip out through a valve, con- 
trolled automatically or by hand, into an inter- 
mediate chamber whence it passes through a small 
orifice to the nozzle of an injector, the water inlet 
of which is in direct communication with the sea. 
The gas rushing through the nozzle forces the water, 
by which it is condensed, intoa combining cone, from 
which it is led at a very high velocity to two rotary 
motors or turbines operating twin screws. The 
motors exhaust into the screw-shafts, which are 
hollow and are prolonged beyond the propellers, so 
that the exhaust water meets the backwash from 





cently executed probably count among the largest 
in Europe. Berlin is about to have acentral station 
for the supply of current for both arc and incandes- 


| cence lamps, the former Siemens, the latter Edison, 
| and the plant now being erected will be capable of 
| supplying 1800 incandescence lamps, distributed in 


shops, restaurants, and private houses. A very 
successful installation recently inaugurated is that 
at Miinich, supplying the two chief theatres of the 
town, the Hof and National Theatre and the 
Niudruz Theatre, with a total of 2500 incandescence 
lamps. Steam is generated by three boilers of over 
900 square feet of heating surface each, fired by 
Bavarian coal, which hitherto could not be used for 
lighting purposes, being a very poor gas-producing 
coal. Three high-speed compound engines with a 


total of about 350 horse-power drive six large 
Edison dynamos of 450 lights each and one smaller 
size for 250 lights, all of 16 German standard candle- 
power, which is equal to 20 English standard 
candles. 
time. 


The small machine is chiefly used for day- 
The engine-house being nearly 300 yards 
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PAULSON'S SELF-PROPELLING TORPEDO. 


the propellers and aids in propelling the vessel. 
The torpedo is automatically steered in a direct or 
straight course by means of a mariner’s compass, 
the needle of which on any deviation of the torpedo 
from its course, makes contact with one or other of 
two insulated studs situated on either side of one 
end of the needle, and completes an electric circuit 
to one of two electro-magnets acting on opposite 
sides of a lever. This lever acts on a balanced 
flap valve arranged in a diaphragm which divides 
the outlet from the injector, into two passages 
leading respectively to the two motors. The 
valve when deflected decreases the supply to one 
motor, and increases it to the other, and so causes 
one motor with its propeller to revolve at a quicker 
speed than the other, and thus steer the torpedo and 
bring it back to its set course. Supposing the tor- 
pedo to be approaching an ironclad, the mass of iron 
would cause the needle to make contact with one 
of the studs and the torpedo to be steered directly 
away from the ironclad, unless its path were due 
north and south (magnetic), and, to prevent this, a 
needle of a second compass in the head of the tor- 
pedo is arranged to short-circuit the battery when 
attracted to one side or the other by a mass of iron. 
The depth at which the torpedo is propelled is regu- 
lated by means of a flexible diaphragm connected by 
links and levers, to two balanced fins mounted on a 
transverse shaft, the pressure of the water on the 
diaphragm being resisted by an adjustable spring, 
so adjusted that when the torpedo is at the desired 
depth, the diaphragm will be flush with the shell and 
the fins in alignment with fixed horizontal fins. The 
shell of the torpedo is made of compressed water- 
proof paper pulp which is light and strong, has no 
effect on the compass needles, and is not easily 
affected itself. It is made in three sections bolted 
together when required for use ; the front section 
contains the charge, the firing mechanism, and the 
twocompasses situated within thecharge ; the middle 
section contains the battery and the cylinder of 
liquefied gas; the rear section contains the inter- 
mediate chamber, the injector, the motors and the 
mechanism for regulating the depth at which the 
torpedo is propelled. In order to render the weapon 
more effective, it may be controlled over part of 
its course by means of an electric cable paid out 
from the torpedo as it progresses, and by which the 
current from a battery on shore or on a ship is con- 
veyed to the two magnets so as to steer it on any | 
desired course. When the whole of the cable is 
paid out, it is automatically detached, and the self- 
steering apparatus comes into operation. 


THe GERMAN Epison Company AT BERLIN. 


Electric illumination is making considerable pro- | 
gress in Germany, and some of the installations re- 


distant from the theatres, eight underground copper 
cables of nearly half a square inch area each, well 
insulated, and buried 3 ft. deep below the surface 
carry the current across and supply a network of 
nearly 32 miles of leads. The lamps are used all 
over both houses, on the stage, the auditorium, and 
all other offices, rooms, &c. Several arc lamps for 
the purpose of special stage effects are also provided, 
and this extensive installation on the opening 
day of the two theatres, the 18th of January, gave 
every satisfaction. We hope in a future number to 
be able to place before our readers more detailed 
information relating to this at present largest 
electric light installation in Germany. 


IstHmus oF CortntH CANAL. 

M. Bazaine, engineer of bridges and roads, has 
just addressed to the Council of Administration of 
the Isthmus of Corinth Canal Company, a report 
upon a visit recently made by him to the works in 
company with General Turr, president of the 
council, and Commandant Fiquet, managing direc- 
tor. M. Bazaine states in his report that at the 
commencement of 1884 the quantity of earth exca- 
vated was 500,000 cubic metres. Since then the 
works have been pushed forward with increased 
rapidity, and at the close of 1884, 1,300,000 cubic 
metres had been removed. The aggregate quantity 
of earth to be removed is estimated by M. Bazaine 
at about 8,000,000 cubic metres. He considers the 
progress thus far made is satisfactory, having 
regard to the fact that a good deal of time has been 
occupied in preliminary arrangements, and also in 
the construction of dwellings for the workmen en- 
gaged, workshops, means of water supply, and also 
a railway across the isthmus. At the same time, 
M. Bazaine considers that the works would have 
been still further accelerated but for the delay 
attending the delivery of two large dredging 
machines. Hopes had been entertained that 
these dredgers would have been brought into 
operation in the course of 1884; these hopes 
were, however, disappointed, and the period appears 
to be only now approaching when it will be possible 
to set them to work. The variable nature of the 
lands through which the canal will be carried will 
probably involve some modifications in the appa- 
ratus employed, and M. Bazaine does not think 
that even when the two dredgers are fully at work 
they will be able to raise more than 10,000 cubic 
metres per day. M. Bazaine considers that the 
difficulties which are likely to be met with will 
arise less on the Corinth side than on the Kala- 
maki side. Upon the Corinth side the soil is fairly 


| homogeneous, and not much hard rock has been at 


present met with, although it is not certain that 
this will continue to be the case. At the Kalamaki 





end, however, the outlook is by no means so favour- 
able. A small dredger, which has hitherto been 
employed, has excavated a channel some 1300 ft. in 
length and 15 ft. in depth, although hard conglo- 
merates were met with, necessitating an almost 
constant employment of dynamite. 


Tue Betrast Arc Lamp. 

The Belfast arc lamp was invented by Mr. New 
ton, electrician to the Belfast Electric Appliances 
Company, and is distinguished by the great simpli- 
city of its feed, which pushes the carbon forward 
by minute instalments following each other in rapid 
succession. As this is the most interesting feature 
of the arrangement we will describe it first, pre- 
mising that the feed magnet is worked by a shunt 
current, the arc being established by a second 
magnet in the main circuit operating on the lower 
carbon. A (Figs. 1, 3, 4, and 6) isa hollow cylinder 
of brass, split down one side, to enable its dia- 
meter to be slightly varied, and attached at the 
opposite side to the arm B, which can rock about 
the central pivot C. Within the cylinder A is a 
lining of card filleting made of hard steel wire 
fixed in a stout leather backing, as shown in section 
in Fig.3. The points of the wires inclose a smaller 
circle than that represented by the carbon holder, 






























































NEWTON’S ARC LAMPS. 


and therefore when the holder F is pushed into the 
cylinder the wires exercise an electric grip upon it. 
One end of the bar B carries an iron armature G 
at a short distance from the poles of the electro- 
magnet H H (Fig. 4), whose coils form a shunt to 
the arc; the other end of B is attached to the 
tension spring I by the adjusting screw J. M 
(Figs. 2,4, and 6) is a platinum-pointed contact 
screw, which, by making contact with the small 
spring N, completes the circuit through the coils of 
the electro-magnet H H. The action of the device 
is as follows: As long as the length of the arc re- 
mains normal the attraction of H upon the armature 
Gis not sufficient to overcome the force of the 





spring I ; when, however, the arc exceeds itsnormal 
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length the shunt current is increased, and_ the 
magnet H draws down the armature G until the 
contact at M N is broken, when the spring at once 
draws G sharply up again to its former position ; 
the making and breaking of the shunt circuit thus 
establishing a sharp vibration of the bar B and at- 
tached clip. Now, the effect of this rocking motion 
of the arm B is to cause the opposite sides of the 
clip A to rise and fall in sharp alternation, while 
owing to the downward inclination of the elastic 
fibres or wires lining the clip, each side in descend- 
ing, grips the rod F firmly and brings it down with 
it, while the opposite side in rising, slips freely up 
the rod forafresh grip. Thus the rod is carried 
steadily forward by the motion of the lever B in 
either direction, each stroke advancing the carbon by 
about 73; in., or even less ; in fact the lamp may be 
adjusted so that the feed is imperceptible and ab- 
solutely continuous. The length of the are may 
be varied within very wide limits by tightening 
or slackening the screw J. The greater the 
tension of the spring I, the longer will the 
shunt magnet be in coming into action, and 
the wider the are maintained. The main 
current enters the lamp at X, passing through the 
split wire brush K to the positive carbon holder F, 
thence through the carbons and arc to the electro- 
magnet V, through the connection X to the rod W, 
which is insulated from the bridge V to the negative 
terminal. A very small portion of the current is 
shunted past the arc to actuate the feed of the 
lamp, and passes from the rod F through the feeding 
arrangement A to the bar B, and thence to the 
pillar B‘ by the contact at M N, seen more clearly 
in Figs. 3 and 4. From BI it passes round the 
the electro-magnet H H, and thence to the negative 
terminal. From the above it will be seen the 
‘* Belfast” lamp possesses many features of great 
novelty, and is distinguished by extreme simplicity 
of design and action. The working parts are very 
few, with a noteworthy absence of any gearing or 
clockwork, and therefore should not easily be 
clogged or get out of order. It will work in any 
position, and, indeed, may be turned upside down 
without in the least interfering with its action. 
This feature should make it particularly valuable 
for ships or railway trains. 








SIDNEY GILCHRIST THOMAS. 

On the Ist inst., at Paris, after prolonged illness, 
Sidney Gilchrist Thomas died, aged 34. This announce- 
mnet will send a pang of sorrow through the iron and 
steel world. It isno exaggeration to say that the most 
promising light of the steel world has now gone from 
among us. To know him was to admire him. The 
rapidity with which the invention, so associated with 
the name of Sidney Thomas, has been brought to its 
present importance, is very remarkable, but that he 
considered his labours, in his peculiar sphere, un- 
finished, is to be taken for granted, and up to within a 
few days of his death he was pursuing his work with 
all the strength of mind and body which, after a pro- 
longed illness, he coulil command. So inseparable was 
labour to him that, being too ill to dictate, he wrote 
himself, and his correspondence, occasioned by the 
numerous patents he had taken out, the success which 
he lived to see realised in so many of them, and the 
experiments based on his ideas which he organised, oc- 
casioned a mass of correspondence at once very volumi- 
nous and very difticult. The outline of the history of 
the basic process is soon told. Starting the idea with 
his cousin, Mr. Gilchrist, the experiments at Blae- 
navon were rapidly brought to a success. The first 

per by Messrs. Thomas and Gilchrist was offered for 
reading at the Paris meeting of the Iron and Steel 
Institute, 1878. It was placed near the top of the 
list, but at the last moment was removed, and before 
the news of the change could reach us a part of it 
appeared in ENGINEERING. This attracted so much 
attention that the paper was read at the next meeting. 
Trials were made at Dowlais, at Eston, at Thy-le- 
Chateau, and at Hoerde ; success was then insured, 
and the rapid adoption of the process throughout 
the Continent followed. In April, 1882, a second 
joint paper was read at the Society of Arts, and 
obtained the Society’s medal. In the autumn of 
the same year, at Vienna, Mr. Thomas was pre- 
sented with a most chastely designed casket, made 
entirely of basic steel. This gracetul acknowledgment 
of his work was presented by Herr Baiumler, on behalf 
of the Prager Eisenindustrie Gesellschaft. His labours 
meanwhile were largely directed to the erection of the 
North-Eastern Steel Works, Middlesbrough ; these 
were started in June, 1883, and since then they have 
led the van of the basic process in England. In Sep- 
tember of the same year, Mr. Thomas was presented 
by the Council of the Iron and Steel Institute with the 
Bessemer gold medal ; and the letter he wrote to the 





President on that occasion, almost attributing the suc- 
cess of his inventions to others, is eminently charac- 
teristic of him. With excellent taste, under the 
circumstances of his absence, the presentation was 
personally made by Sir Henry Bessemer. Since that 
time, all endeavours to ward off the lung disease which 
had struck him down had failed, and long sea journeys 
to milder climates, and residence in Algiers, were in 
vain. He returned to Paris in the summer of last 

ear, where he obtained the highest medical advice ; 

ut death overtook him. During the last fortnight he 
was gradually sinking. His request to his relatives 
was that they should not be asked to take another 
winter journey on his account, and to lay him where 
he died, At one o’clock on Sunday morming last, the 
universally beloved Sidney Gilchrist Thomas passed 
gently away. His wish was carried out, and he 
was buried in Passy Cemetery last Tuesday. Many are 
the monuments of his genius, and many are the friends 
who will feel his loss. 








MISCELLANEA. 
Tue Mersey Dock and Harbour Board has decided to 
oppose the new Manchester Ship Canal Bill. 
The North London Railway dividend is at the rate of 
74 per cent. per annum. 


The Nicaraguan Canal Treaty has been defeated in the 
United States Senate. 


The crisis in the sugar industry of Java promises to be 
even more disastrous this year than last year. 


The annual report of the Hull Dock Company shows an 
interim dividend at the rate of 1/. per 60/. share. 


The French Government intends to deal vigorously 
with vessels attempting to force the blockade of Formosa. 


Rear-Admiral John C. Wilson is to be the next admiral- 
superintendent of Devonport Dockyard. 


The Submarine Telegraph Company’s.dividend for the 
last half year is at the rate of 14 per cent, per annum. 


It is reported that the Turkish naval authorities have 
ordered a number of guns from Herr Krupp. 


Advices from Italy state that unusual activity is now 
prevailing in the dockyards at Spezia. 


The Triumph has lost a torpedo. It was being towed 
by one of the Vernon’s boats, when ‘‘ it became unmanage- 
able,” and sank in deep water. 


Both France and Germany have organised a maritime 
section for the coming Antwerp Exhibition, and the Eng- 
lish shipbuilders are now following their example. 


It is commonly reported that the Nicaragua Canal 
Treaty is shelved at any rate for the present session of 
Congress. 


Last week’s imports into the United States gave a total 
of 7,419,000 dols., out of which 2,072,000 dols. represented 
dry goods. 


In consequence of the number of torpedoes that have 
been laid in the River Min, the rate of insurance for 
vessels calling at Foochow has been raised. 

The Liverpool United Tramways and Omnibus Com- 


pany’s dividend for the half-year is at the rate of 74 per 
cent. per annum. 


The directors of the Southampton ioaginge a Company 


recommend a dividend for last half-year at t 
per cent. per annum. 


The directors of the Belfast Street Tramways Company 
propose a dividend for last half-year at the rate of 65 per 
cent. per annum. 


It is stated that the promoters of the Croydon Direct 
Railway Bill do not intend to proceed during the ensuing 
session. 


_ The depression in the cotton trade in America is excep- 
tionally severe, and, according to the Manchester Guar- 
dian, reduction of wages is the order all along the line. 


The North-Eastern Railway shows a balance available 
equal to 7 per cent. dividend. Last year it was 8} per 
cent. for the corresponding period. 


President Arthur proposes to return to the British 
Government, with suitable acknowledgment, the explor- 
ing vessel Alert. 


Tn spite of the general depression in the engineering 
trades, the locomotive builders of the North of England 
are said to be fairly busy. 


During the past year 3031 steamers and 699 sailing 
vessels arrived at the port of Bilbao; of these, 1646 
steamers and 42 sailing vessels were English. 


At the last meeting of the Society of Chemical Indus- 
try held at Burlington House, Mr. Boverton Redwood 
read a paper on the “‘ Russian Petroleum Industry.” 


The Health Exhibition surplus, which amounts to about 
19,000/., is to be held in reserve in order to meet any 
deficit that may arise on the coming exhibitions, 


The mill of the Wigan Spinning Company was totally 
destroyed by fire on Saturday last. The damage is esti- 
mated at 20,000/. 


The half-yearly dividend of the Lancashire and York- 
shire Railway is to be at the rate of 44 per cent. as com- 
pared with 4? per cent. for the second half of 1883. 

Some of the Italian shipbuilding and engineering firms 


are protesting against Messrs, Armstrong being per- 
mitted to establish works in Italy. 
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The dividend of the London and North-Western Rail- 
way Company for the past half year will be at the rate of 
74 per cent. per annum, as compared with 8 per cent. last 
year. 


The Staveley Coal and Iron Company have declared a 
dividend of 3 percent. for the year. The total tonnage 
on which dues were paid was 2,385,585, showing a decrease 
of 74,979 tons compared to 1883, 


It is proposed that the scheme for constructing a direct 
line of railway between Swindon, the Severn Tunnel, and 
South Wales shall be revived. The saving in distance 
would be 26 miles. 


Last year the imports into the United States amounted 
to 629,227,730 dols., and the exports to 749,303,802 dols, 
These figures show a falling off of 58 millions in the im- 
ports and 46 millions in the exports. 


The residents of Prince’s Gate intend testing the 
legality of the District Railway Company making the 
subway from the South Kensington Station to the Exhi. 
bition buildings. 


Robert Campbell and Sons, Limited (an enterprise 
established about three years ago for sheep farming in 
New Zealand) will pay a dividend of 7} per cent. for the 
year’s trading. 


That part of the Mersey Tunnel between James-street, 
Liverpool, and Hamilton-square, Birkenhead, is expected 
to be complete in a week, and it is hoped that the per- 
manent way will be finished about three months after. 


The Court of Appeal has decided in the case of Gandy 
v. Reddaway, that the plantiff’s patent for driving belts 
could not be supported in consequence of the defective 
description in oe specification. 


The half-yearly accounts of the Great Western Railway 
show a balance sufficient to admit of a dividend at the 
rate of 7 per cent. per annum, which compares with 74 
per cent. of the previous year. 


At the half-yearly meeting of the North Metropolitan 
Tramway Company, a dividend of 9} per cent. was de- 
clared. Exception was taken to the conductors working 
16 hours a day. 


The directors of the National Telephone Company de- 
clare a dividend for the last half-year at the rate of 6 per 
cent, per annum on the preference shares and 2 per cent. 
on the ordinary shares, 


M. Debenski, an officer in the Belgian army, has in- 
vented a new description of telephone which is worked 
in conjunction with a microphone. The Belgian Cabinet 
has asked the governments of France and Spain to allow 
it to be tried between Madrid and Brussels. 


In Pittsburg natural gas is laid on in mains for heat- 
ing and lighting purposes. An explosion occurred lately 
through which ten houses are said to have been destroyed 
and nine persons badly injured. There have been several 
other explosions more or less serious. 


The area of wheat under cultivation in the United 
States at present is estimated at 2,300,000 acres less than 
last winter. This would indicate a falling off of 44 million 

uarters in the production of next season. There is yet 
the spring sowing to take into account. 


One of the set of engines of the Impérieuse was recently 
lost on the Goodwins in transit from the Thames to Ports- 
mouth. Messrs. Maudslay, the contractors, have however 
— a new pair, and it is hoped that a trial may be 
made in April. 


An accident happened to a passenger train from 
Merthyr to Cardiff on the Taff Vale line on the morning 
of the 5th inst., owing to the failure of the vacuum brake. 
The passengers, none of whom are reported to be injured, 
were brought on by a mineral train. 


The Great Northecn Railway dividend is, subject to 
final adjustment, officially announced to be for the last 
half year at the rate of 6/. per cent. per annum on the 
original stock of the company. This is at the same rate 
as for the corresponding half year of 1883. 


The Taff Vale Railway dividend for the last six months 
is to be at the rate of 10 percent. per annum. There is 
also a bonus of 4 per cent. on the ordinary stock, and on 
the amount called up in respect of the 10/. ordinary shares, 
and on the No. 1 preference stock, 


The well-known Liverpooi tug Storm Cock was struck 
by the anchor of the Cunard steamer Oregon, whilst 
attending on the latter vessel. The tug was much injured 
in the stern, and had to be beached near New Brighton; 
there she was partially submerged. 


The directors of the British and South Wales Railway 
Wagon Company (Limited) recommend a dividend at the 
rate of 10 per cent. perannum. The rolling stock of the 
company consists of 10,412 wagons and carriages, and ten 
locomotives, 


The following have been appointed to form the Finance 
Committee of the Colonial and Indian Exhibition of 
1886 :—Sir John Rose, G.C.M.G., chairman ; Sir G. C. M. 
Birdwood, C.S.I,; Mr, Edward Birkbeck, M.P, ; Sir 
B. H. Ellis, K.C,S.1. ; and Sir Charles Sargeant, K.C,M.G, 


Mr. C. Scotter, goods manager of the Manchester, 
Sheffield, and Lincolnshire Railway succeeds Mr, Archi- 
bald Scott, who retires from the general managership of 
the South-Western Railway. fr. Scott becomes a 
director of the company. 


According to the Times the gross receipts of the twenty- 
two principal railways in the United Kingdom for the 
week ending January 25 amounted on 14,976} miles to 
1,075,064/, ; and for the corresponding period of 1884, on 
14,8514 miles, to 1,081,424, This equals an increase of 
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0.8 per cent. in mileage, and a decrease of 0.5 per cent, 
in receipts. 


The Liverpool Journal of Commerce says: We men- 
tioned a little while since that goods had been carried to 
London, vid New York, at 4s. per ton less than by direct 
boat from Liverpool to London. We have now to report, 
however, that 100 tons of iron were carried to America 
for the sum of 1s., and a large quantity of salt for nothing. 


Mr. William Anderson has delivered a lecture before 
the Society of Arts on the conversion of heat into useful 
work, with special reference to the discharge of artillery. 
In the course of his remarks he stated that the crusher 
gauges now in use, and upon which so much reliance is 
placed, are not trustworthy. 


The collision between the Stanley and the Eleanor off 
Holyhead appears, according to the Board of Trade In- 
quiry, to have been caused by the port light of the former 
vessel going out. The court found that the officers were 
not to blame, but, on the contrary, deserved every credit 
for saving life. Nothing is said about the man who 
trimmed the lamp. 


The Tilbury Docks are so far forward that an inspection 
has been made of the work by a numerous party, includ- 
ing representatives from the principal railways. In the 
main dock nearly all the foundations for the 44 miles of 
quays are in, and the dock company’s officials are confi- 
dent that the work will be completed by the end of the 
year. 

The Peninsular and Oriental Steam Navigation Com- 
pany recently purchased some Suez Canal shares in order 
to qualify their chairman, Mr. Thomas Sutherland, M.P., 
as a member of the Suez Canal Board. Last week a 
special general meeting of the Peninsular and Oriental 
Company was called, and the shares were then presented 
to Mr. Sutherland in recognition of his eminent services, 


The Pall Mall Gazette states that the French naval 
authorities recently made a contract with a shipbuilder at 
Lyons to construct two gunboats at a cost of 24,000/. each. 
No speed was stipulated for, and on completion it was 
found that the vessels would only steam 3} knots. It is 
estimated that it will cost 20,000/. each to bring them to 
eight knots. 


Improvements are being made in the ‘‘ Mason cotton 
harvester,” and it is stated that one machine worked by 
aian and a mule will be able to do as much picking as 
35 hands have been able to accomplish hitherto. The 
Manchester Guardian points out the ditticulty of selecting 
only the ripe pods, and leaving those that are immature, 
by any mechanical process. 


In order to abolish the special Public Works Budget, a 
motion was brought before the French Chamber to autho- 
rise the sale of the State railways. It was said that they 
were badly managed, the accounts complicated in order to 
conceal deficiencies, and that the officials were appointed 
for political reasons. he sale, it was computed, would 
realise nine hundred and fifteen million francs. The 
motion was not carried. 


Special arrangements are being made at Woolwich for 
proving the three big guns ordered of Messrs, Sir W. G. 
Armstrong and Co. These guns are breechloaders and 
are to be 164 in. the bore. The length will be 43 ft. 8 in. 
The greatest diameter will be 5 ft. 6 in., and the least, 
which is a short distance from the muzzle, 28in. The 
total weight will be 110 tons, and the carriages will be 90 
tons. The first of these guns is now in progress and will 
be delivered shortly. 


The dividend on the ordinary stock of the North Staf- 
fordshire Railway is at the rate of 4 per cent. per annum. 
The canal tolls show a decrease of 479/., and the railway 
revenue has diminished 1374/. in receipts for merchandise 
and 15,5182. from mineral traffic. There has, however, 
been an increase of 2737/. in receipts from passenger and 
parcel traffic. It is hoped that the Burton branch will be 
opened for the summer traffic. 


The avalanches in the Italian Alps, of which we have 
had such sad records lately, appear to have been of unusual 
magnitude. One fell from Mount Ricordone, about 
6000 ft. above sea level. A part of this buried a whole 
village, killing forty people ; another part buried a second 
village, destroying twenty-nine persons. An avalanche 
which fell at Venaus deposited a mass of snow 130 ft. 
deep, and about 700 ft. long. 


On Saturday last a prospectus was issued inviting sub- 
scription for 20,000 preference shares of 5/. each and 
300,000 ordinary shares of 1/. each for the formation of a 
company to develop the application of the telephone in 
the south of England. It is said that one-half the capital 
asked for was subscribed on that day. The 300,000/. 
ordinary capital is to be handed over to the promoter 
and the United Telephone Company, according to a con- 
tract previously made. 


The Pall Mall Gazette states that ‘“‘The Admiralty, 
being desirous of getting the Tyne and the vessels now 
building at Chatham completed as soon as possible, have 
sent instructions for the large vessel Mersey to be ready 
for launching by March 31. This will necessitate the 
workmen being kept on overtime. The Mersey is a 
powerful cruiser, and is sister ship to the Severn, which 
will be ready for launching shortly afterwards.” The 
Thames, a vessel of the same class, is also under construc- 
tion at Pembroke. 


An action has been brought in the Queen’s Bench for a 
mandamus to compel the Ashton Gas Company to reduce 
the insurance and reserve fund, to divide the large 
profits which have been carried over from year to year, 
and to apply the moneys to reducing the price of gas ; and 
from declaring a dividend of more than 10 per cent. per 








annum according to Act of Parliament. The plantiffs 
are Mr. Hugh Mason, M.P., and Mr. William Hamer, 
both large consumers. The case is creating a good deal 
of interest, 


There are now in the United Kingdom six telephone 
companies for working the United Telephone Company’s 
eH including the recently-formed South of England 

elephone Company referred to in another paragraph. 
The National ‘lelephone Company’s district comprises 
Scotland, Durham, Yorkshire, and Ulster. The Lanca- 
shire and Cheshire Telephone Company occupies the 
counties named; Northumberland and part of the ad- 
jacent district is occupied by the Northern District Com- 
pany. The West of England Company has the south- 
western counties of England and South Wales ; the Irish 
Company has all Ireland except Ulster; and the South 
of England Company has the whole country south and 
east of Northampton. 


The number and tonnage of British vessels respecting 
whose loss reports were received at the Board of Trade 
during the month of January, 1885, and the number of 
lives lost are as follows :— 











Description. | Number. Tonnage. Lives Lost. 
Sailing 90 21,068 | 9% 
Steam 21 11,723 38 

Total... 111 32,791 134 


The above Table is a record of ‘‘ reports received ” in the 
month, and not of wrecks which occurred during the month. 


Pintsch’s system of illumination by compressed oil gas 
appears to be gaining ground. The Midland Railway 
Company have 121 coaches fitted on this system, the 
Great Western 38, the South-Eastern 154, the Metro- 
politan District 301, the District 350, the London and 
South-Western 553, the Great Eastern 592, the Caledonian 
208, the Glasgow and South-Western 250, the North 
British 36, and the Mersey Railway 56. Two gas-lighted 
buoys have just been sent out to Canada for use on the 
St. Lawrence, and three more have lately been added to 
the nine already in use on the Clyde. The Garmoyle 
lightship is in course of being altered from an oil light- 
ship with a crew, to a gas lightship without one, the light 
being of six weeks’ duration. Plans are, moreover, being 
prepared for placing a gaslight on the Gantoch Rocks, 
while the small gas works on Pintsch’s system put up 
for the Trinity House at the South Foreland, are working 
successfully, 


RAILWAYS IN JAPAN.—It is stated that an extensive 
network of new lines is in contemplation in Japan. The 
Government is anxious to keep the control of the lines in 
its own hands. 

Society or Arts.—At the meeting of the Society of 
Arts on Wednesday next, the 11th inst., there will be a 
discussion on the recent Report of the Royal Commission 
on Metropolitan Sewage. It will be commenced by a 
paper by Captain Douglas Galton, F.R.S. Sir Frede- 
a Abel will be in the chair, and most of the principal 
authorities on sanitary questions are expected to be 
present. 

SouTHAMPTON CoRPORATION WaTER Works. — The 
vexed question of the best means of obtaining a fresh 
water supply for the borough of Southampton, which has 
occupied the attention of the inhabitants of that town for 
nearly fifty years, seems at last to have been solved. On 
the chalk hits of Otterbourne, situate eight miles north of 
Southampton, springs rise to the surface, and flow south- 
ward until they join the River Itchen. These springs are 
but the overflow from a great watershed created in the ex- 
tensive outcrop of the chalk formation, which reaches far 
up into Wiltshire. After careful examination of the 
district, and with a full knowledge of the geological 
features, a spot was selected by Mr. Whittaker, of Her 
Majesty’s Survey Department, as suitable for obtaining 
the very large quantity of water required. Mr. W 
Matthews, the engineer to the Corporation Water 
Works, then had the ground between Southampton and 
Utterbourne surveyed, and prepared the scheme which 
has just been unanimously sanctioned by the Town 
Council, and also approved at a town meeting of rate- 
payers. Messrs. Le Grand and Sutcliff, of London, have 
already completed two preliminary borings of 12 in. dia- 
meter and 100 ft. deep. Powerful centrifugal pumps, 
worked by portable engines, have been attached to these 
wells. A week’s continuous working, with the pumps 
throwing between 400 and 500 gallons per minute, has 
demonstrated the suitability of the site selected. The 
total daily supply required is four millon gallons, and it 
is calculated that six additional 12in. tube wells will 
easily provide this quantity of water without unduly 
lowering the head of the springs at any one spot. The 
quality of the water is pronounced, upon analysis, to be 
particularly pure. The pertnanent hardness is only 2.4. 
The softening process, known as ‘‘ Atkins,” will be em- 
ployed, and considerable economy will be secured by 
manufacturing the lime necessary from the chalk on the 
spot. The water will flow from the tanks at Otterbourne 
to the existing reservoirs at Southampton Common. In 
parliamentary powers applied for, other districts have 
been included in the schedule. The pumping station has 


been visited by the mayor, with 30 members of the Town 
Council, and several well-known engineers and geologists 
who are interested in the very satisfactory results that 
have been so rapidly obtained ; the time occupied over 
the works having been only six weeks, 





SECONDARY BATTERIES. 
To THE EDITOR OF ENGINEERING. 

S1r,—I suppose Mr. Sellon will admit that the combi- 
nation of lead with oxygen is a chemical process. Now 
lead has its own special degree of affinity for oxygen; it 
is not able, for instance, to draw it away from hydrogen, 
while in its normal condition or at ordinary temperatures, 
so that when two lead plates are placed in a bath of 
dilute sulphuric acid, juxtaposed, but not touching, they 
produce no action. Electrical energy has, however, the 
power of changing the affinities of metals for oxygen and 
other substances ; if, therefore, we make these plates, 
still immersed in the dilute acid, into the anode and 
cathode respectively of a voltaic arrangement, by attach- 
ing to one of each the wires from the respective poles of a 
battery or other electric generator,{the plate at the anode 
—- the power of attracting oxygen from hydrogen, 
and one plate of lead attached to the anode becomes 
oxidised to its highest degree, while hydrogen is formed 
at the cathode. If, then, we reverse the action, making 
the cathode into an anode, and vice versd, we change the 
effect, and the hydrogen at the cathode being now ab- 
sor by the oxygen of the peroxide, the lead becomes 
reduced to a thin layer of metallic sponge, while peroxide 
is again formed on the anode. By frequently reversing 
in this way the direction of the current, the spongy coat- 
ings are thickened, and the plates roughened and cor- 
roded. True the oxygen does not come from the direct 
decomposition of water, but from that of hydrated sul- 
phuric acid ; it ultimately, however, comes to this, and I 
will not presume on your patience by describing what is 
the supposed manner in which this well-known reaction 
takes place. In fact, a description is given in the pages 
of any chemical or electrical work. fail, then, to see 
how the reaction can be looked on otherwise than as a 
chemical one, assisted, it is true, by electrical agency, but 
none the less chemical for that, just as the oxidation of 
molten lead is a chemical reaction aided by heat, or the 
Sey of silver chloride a chemical one promoted by 

ight. 

Again, Mr. Sellon speaks of Messrs. Parker and Elwell 
as roughening by nitric acid alone; I repeat it is more, 
being by nitro-sulphuric acid. This mixture produces 
thin but adherent films of lead sulphate on the plates, 
and these films are subsequently reduced or peroxidised, 
as the case may be, by being made the anode or the 
cathode of a battery or other source of electricity, and are 
thickened by frequent inversions of the current as above. 
Admitting the truth of what Mr. Sellon says, that the 
fact of nitric acid dissolving, corroding, and pitting the 
surfaces of lead plates was already publicly known, and 
not a proper subject for a patent, I contend that this 
action of nitro-sulphuric acid, which at the same time 
corrodes the plate and deposits thereon an adherent film 
of sulphate to be afterwards converted into spongy 
metallic lead or lead peroxide, as the case may be, was 
not generally known, nor was it known that by this means 
it was possible to effect in a few days what with Planté 
took weeks or months to perform. 

In what respect then is the lead affected in either of 
these two cases by electrical as contra-distinguished from 
chemical influence, the two being inseparable? 

I had hoped Mr. Sellon would have availed himself of 
my suggestion to close this correspondence and leave 
your scientific readers to decide for themselves as to which 
of us two isin the right. But as he has thought fit to act 
otherwise, I am, in self-defence, called on tu reply, and 
am quite ready to argue the matter out, though I fear a 
few more letters of this nature will exhaust your patience 
and that of your readers. 

Remaining, Sir, yours faithfully, 
F. Maxwett-Lyte. 








THE STATE OF THE NAVY. 
To THE EpiToR OF ENGINEERING. 

Srr,—With respect to the able letter in your last week’s 
issue signed ‘‘ A Captain, R.N.,” along knowledge of the 
subject has often caused me to wonder why officers of the 
Navy, the men most concerned in the matter, have not 
hitherto come more generally to the front in the discus- 
sions. Perhaps the very circumstance which should 
favour a complete knowledge, viz., a life passed in the 
service, has been in reality a bar to a more frequent ap- 
pearance on the platform. Certain jit is that they, 
and they only, from their intimate connection with all 
branches of the complexity of which a modern man-of- 
war consists, can answer for the merits or demerits of a 
system. They have but to come more forward, and the 
nation would be the gainers. All controversies on the Navy 
are, as a rule, much too one-sided. The naval architects 
have the public gaze on them at one time, the artillerists 
at another, though the latter class have failed so utterly 
that they have been discreetly content to keep a good deal 
in the background. Seldom till very lately has the naval 
officer come forward with his expressions of opinion. The 
letter of ‘‘ A Captain, R.N.” proves that officers may do 
a great deal other than go just through the routine work 
strictly demanded of them. 

As regards the points of the letter, it is said that speed 
is not necessary for our cruisers as long as they are well 
armed. Now it may not unjustly be urged that the 
majority of our cruisers, if not the whole of them, 
are neither swift nor have sufficient offensive power. 
While 14 knots for a large corvette on steam trial, 
which means 12 knots on service, is our best type of 
cruiser, other navies have smaller ships better off 
as regards ordnance, and travelling nearly 15 knots, 
and if the captain’s experience is large, he will know this 
to be the case. Most of our cruisers for the protection of 
commerce could not protect themselves in the presence 
of a hostile fleet, much less a convoy, for they have neither 
armour, engines, nor guns of any note. In the absence 





148 


ENGINEERING. 





[Fen. 6, 1885, 











of the first of these requisites, certainly the second and 
third should not be wanting. Yet we find all the smaller 
craft of the English Navy slow little tubs carrying mere 
pop-guns. The French Navy, as one example, is better 
aed. I beg to submit, therefore, that a comparison 
in point of numbers is not just, if taken on that basis 
alone, which is usually the case. As we have only just 
begun with breechloaders at all, while our neighbours 
have armed all sloops and gun-vessels en barbette with 
thoroughly good breech-action ordnance for a very long 
period, we must of necessity be behind them in this par- 
ticular. While, too, our ordnance supply continues after 
its present fashion, our inferiority is likely to be strictly 
maintained, notwithstanding the innumerable costly ex- 

riments which we hear of at Woolwich. A ‘“‘ Captain, 

.N.” thinks 12 knots sufficient speed for our cruisers. 
Now, Sir, I always imagined if there was one thing in 
which the English Navy was wanting it was this very 
one of speed. With unarmoured ships there should be a 
large reserve of speed upon which to draw. This should 
be ready to be tapped at any moment, because, though a 
ship may be set apart for a purpose, in an emergency she 
may be very useful, otherwise I certainly fail to see the 
great utility of a man-of-war as a convoy if she has no 
armament nor speed. The Captain is satisfied with the 
Navy as long as we have the fastest cruisers, but I beg to 
state emphatically he labours under a delusion when he 
relies on such a chimera. I will only mention one very 
small cruiser in the French fleet that travels on service 
14? knots—Le Champlain. I could mention others, as 
also in the Russian service, and these are all a small class. 
Some may reply there is the merchant navy of a high 
speed. becapens wm A these could not be armed ina raf 
nor are they suitable for massive guns. I can go certainly 
more with the Captain when he mentions the usefulness 
of our so-called obsolete ironclads. His remarks would 
be more to the point if even these had speed. Armour 
even of a moderate thickness is a protection against 
heavy ordnance, for the target may be so manceuvred to 
avoid direct hits, especially if the firing be of no better a 
sample than our gunners’ practice at the Alexandria bom- 
bardment. 

To put more strictures on the Captain’s remarks, from 
where does he obtain his twelve vessels (cruisers) steam- 
ing from 17 to 15 knots, and forty-nine over 14 knots? 
This is to me a revelation I must confess. Steam trials 
may show something like this speed, but the rounded 
forms of our men-of-war cause speed to rapidly fall off 
on service generally to a reduction 14 knots. This brings 
me to a point that our designers have always considered 
too much the sailing qualities. With steam at its present 
position, sailing should be ignored as much as is the case 
with merchantmen. We should thus be up to the times, 
for it is impossible to combine qualities under sail with 
high speed. The two are incompatible. The former 
requires rounded lines and a full form, the latter the 
reverse. My remarks have thus anticipated the Captain’s 
conclusion. He agrees we are behind France and Italy 
in numbers of ironclads. As to the cruisers, I again 
state, though we’may have numbers, the quality is very low 
indeed, and most are nearly or quite useless, with the 
state of ordnance generally. Our cruisers are too often 
built as comfortable vessels for peace times, whereas 
they should be designed for the express reasons for which 
they were ever built at all, viz., to fight and fight well, 
requiring the best guns, to have a high speed if they have 
not armour in order to keep out of the enemy’s fire. If 
these simple headings were taken more into consideration, 
discussions would not take the vague form that is too 
often the case. Any government that acts vigorously in 
these times will do well for the country. The ordnance 
supply requires a completereform. That is the crowning 
evil of the Navy. As regards other points, put out of 
the question sail qualities and trust to speed. The 
engines must not be allowed to break down. Armour or 
no armour then may be decided according to require- 
ments, Yours, &c., oie 








SMALL COMPOUND ENGINES. 
To THE EpiTor OF ENGINEERING. 

Srr,—In your last issue I observe a letter from Mr, 
Sisson with reference to small compound engines. 

In April, 1882, I designed a similar engine, and con- 
sulted Mr. Lloyd Wise with a view to patenting it; but 
on searching the record we considered that Mr. Druitt 
Halpin’s patent, No. 3495, of 1878, covered the arrange- 
ment, so I took no further trouble in the matter. 

The arrangement is certainly simple, and I am sur- 
prised it has not been more extensively used for small 
engines, , 

Apologising for troubling you, 

I remain, Sir, yours truly, 
. M. BalLy, JUN. 

15, Mostyn-road, Brixton, S.W., February 4, 1885, 








CORLISS VALVES. 
To THE EpiToR OF ENGINEERING. 

Srr,— Will you kindly allow me to say that I replied to 
Mr. Walker’s superficial letters—mainly in order to afford 
him the opportunity to correct or refute any of my state- 
ments if he was able todoso. Being unable, he resorted 
to frivolous assertions, not worthy of further notice. In 
his last letter he also attributes a statement to me which 
is a mere misrepresentation, but it will not deceive any 
one who has read my letters. 

Yours truly, 
WittraM INGLIs, 


Bolton, February 2, 1885. 
‘gs ‘. publish no further letters on this subject.— 
Ep. E. 








TRAIN LIGHTING BY ELECTRICITY. 
To THE Eprtor OF ENGINEERING. 

Srr,—It was not my intention to have trespassed 4 
your pages by another word upon this subject ; but it has 
occurred to methat it would be an injustice to the views 
to which I have given expression, did I not direct 
attention to the opinion expressed by the President of the 
Society of Telegraph Engineers in his inaugural address 
recently delivered before that Society when dealing with 
this branch of his subject. In the seventh paragraph of 
your article (page 103) yarn upon Mr. Spagnoletti’s 
address, you remark, ‘‘ Electric illumination promises to 
supply such a light; but Mr. Spagnoletti takes the view 
that it must be so arranged that however a train is dis- 
connected and broken up, or has fresh carriages added, 
none of the carriages should be in temporary darkness.” 

It will thus be seen that I am not singular in advancing 
the theory that every carriage should carry its own light- 
ing power; and I have little doubt that were the views 
of others possessing a practical knowledge of railway re- 
quirements ascertained, their views would be in accord 
with those expressed by Mr. Spagnoletti and myself. 

All questions of this character are naturally affected by 
that of cost, but cost is not the first factor. Whatever is 
the object there are certain essential conditions with which 
it is necessary to comply, and until these conditions are 
complied with it is needless to discuss the question of cost. 

I an, Sir, your obedient servant, 
W. Lancpon. 
To THE EpiTorR OF ENGINEERING. 

Srr,—Allow me to call your attention to two errors in 
my last letter, which, if left uncorrected, might lead 
your readers to conclusions far different to those I in- 
tended. The sentence ‘‘these remarks I now hardly 
endorse,” should have been ‘‘ these remarks I now heartily 
endorse.” To those of the readers who know how largely 
I have used the Willans engine, and how much I have 
praised its performance, the sentence as it stood must have 
appeared incomprehensible. 

he second error is of small importance ; “the seat of 
the van dynamo” should read ‘“‘ the cost of the van 
dynamo,” Yours very a 
R. E, Crompton. 


Mansion House-buildings, London, E.C., 
February 4, 1885, 








BARRING ENGINES. 
To THE EpiToR oF ENGINEERING. 

S1r,—In your issue of the 23rd ult., I notice in the 
columns devoted to patents a description of a patent for a 
barring engine, taken out by W. Hargreaves and W. 
Inglis. It may not be known to them, but it is neverthe- 
less a fact that ten years ago I designed and applied ex- 
actly the same arrangement for the automatic action, 
using the wormwheel and worm sliding on a shaft out of 
gear as soon as the main engines become thedriver. I 
applied this arrangement in more than one case, but did 
not protect it by patent. 

If it will be any satisfaction to Messrs. Hargreaves and 
Inglis, I shall be | owe to supply them with particulars of 
its application. Kindly insert the above and oblige, 

Yours truly, 
H. Hopeson. 

Guide Bridge Iron Works, Guide Bridge, near 

Manchester, February 3, 1885, 








POWELL’S MUD RECEIVER. 
To THE EpiToR OF ENGINEERING. 

Srr,—In your issue of January 23, Mr. W. B. Bryan, 
C.E., calls attention to the fact of his having designed 
seven years ago an apparatus identical in every feature to 
the above, which was illustrated in ENGINEERING of 
January 2, and states his reasons briefly for not proceed- 
ing further in the matter: 1. The advantages to be gained 
are soutterly disproportionateto the outlay. 2. Theamount 
of liquid mud to be dealt with on a damp or drizzling 
day is out of all proportion to the capacity of the receivers 
shown, even supposing there were as many fixed as there 
are gully holes at present. 

Now, Sir, you will observe these last remarks raise some 
very important questions. 1. Will not this great com- 
munity sooner or later demand some radical change to be 
made in this popular grievance, so as to provide a more 
efficient means of grappling with the present faulty 
system, especially in our crowded thoroughfares? 2. The 
outlay of money should not be considered where conve- 
nience and cleanliness is of such vital importance, espe- 
cially if it can be proved that the system is a great saving 
in manual labour, and a promoter to national health. 

In designing the apparatus, I never supposed the system 
should apply generally, but only in some of our principal 
thoroughfares and where most convenient, and by the aid 
of boys employed at intervals during the day provided 
with efficient tools sweeping or scraping reels & the kerb, 
everything in the shape of mud or dirt would disappear 
into the receivers, and consequently none could accumu- 
late or have any chance of coagulating on the surface of 
the street. 

When we consider the average amount of mud collected 
and removed from the streets daily—according to Sir 
Joseph Bazalgatte and Mr. W. B. Scott’s report for the 
year 1878, it does not exceed 1} cubic yards per mile of 
way per day—then how is it possible with the above 
system, the receivers or bins pitched say 40 yards apart, 
and emptied regularly say once a day, that they could 
ever get choked ? 

The existing foul gulley holes, or cess-pits proper, are 
unquestionably a disgrace to all civilisation, and should 
be speedily removed, for the expense they entail to empty 
and to disinfect, caused by their putrescent contents, 


especially during the summer months, must be very 
great. 

Various experiments have been tried from time to time, 
all of which having proved more or less inadequate, I was 
induced to bring this matter forward. 

I beg to remain, Sir, yours most obediently, 
W. B. Powet. 

3, Tintern-street, Ferndale-road, Brixton, 8. W. 








FEEDING BOILERS. 
To THE Epitor OF ENGINEERING. 

Srr,—Although cordially acknowledging the ingenuity 
and value of the automatic boiler feeds which have lately 
been placed before the public, yet I think that if the pre- 
sent arrangements of feeding by injectors or force pumps 
were supplemented by a reliable indicator of the level of 
the water in the boiler they would leave little to be de- 
sired. At present, when there is priming, it is difficult 
for the stoker to judge of the level of the water by the 
ordinary gauge glasses. This difficulty has led me to de- 
vise an electric indicator of the level of the water, which 
will sound an alarm when the boiler is short of water 
and continue ringing until additional water is fed into 
the boiler, and, if desired, can be arranged to ring an 
alarm bell at the manager’s office, and thus be a check on 
the stoker. - means of a simple auxiliary arrangement 
I intend to utilise the method, when desired, to set the 
force pumps in action. When I have completed the 
patents I hope, with your permission, to be able to lay 

particulars of my invention before your readers. 
Yours faithfully, 

B H. Tuwalrte. 
Dartmouth Villa, Fountain-street, Tranmere, Cheshire, 
January 3, 1885, 








PROFESSOR EGLESTON.— Professor Egleston writes to say 
that the account which we extracted from the Engineering 
and Mining Journal of his remarks, at the meeting of the 


Society of Mechanical Engineers, about the law of the 
critical temperature of metals, was not even approximately 
correct, and was due to entire misapprehension on the 


part of the reporter. 


_ Tur Institution or Civi, ENGINEERS.—At the meet- 
ing on Tuesday, February 3, Sir Frederick Bramwell, 
F.R.S., President, in the’ chair, it was announced that 
the Council had recently transferred Thomas Holmes 
Blakesley, M.A., Josiah Corbett Bretland, George Cart- 
wright, Richard Swarbrick Dugdale, Lionel Philip Payne 
Gal ty Charles Rastrick Hanson, Joseph John Lee, 
Henry Leonard Stables, James Watson, and Guillermo 
White to the class of members; and had admitted 
Douglas Allport, Jun., Henry Hawkshaw Carrick, John 
Churchill Cartwright, Charles Palmer Chapman, Edward 
Dodd, James William Drew, John Dutton, jun., Henry 
Vincent Eaglesham, Alexander Farquharson Fowler, 
Sydney Sanderson Hawkins, William Goatley Hicks, 
James William Hornsby, William Charlton Howitt, 
Roger Lloyd Kennion, Francis William Kinsey, Sidney 
Cooke Lewis, William Dorrington Boyle Little, James 
Waddell Boyd Maclaren, Marjoribanks Keppel North, 
Arthur Matthews Paddon, Arthur Carne Polwhele, James 
Lennox Proudfoot, Frank Rayner, John Thomas Sample, 
William Curwen Sheard, Samuel Alexis Soley, and 
Eugene Washington Stern, as Students of the Institu- 
tion. At the monthly ballot, George Henry Bayly, B.A., 
P.W.D., India; Frederick Eastment Fos ny West- 
minster; Paul William Dangerfield, P.W.D., India; 
James Fincham, Engineer-in-Chief, P.W.D., Tasmania; 
Victorino Aurelio Lastarria, Santiago; George Lewis, 
Derby ; Norman Scott Russell, Coleman Street; and 
Frederick Tyrrell, Lieut.-Col. M.S.C., retired, East 
London C. G, +, Were elected Members; John 
Atkinson, Stud. Inst. C.E., Stockport; John Davis 
Barnett, Grand Trunk Railway, Canada; Hard- 
inge Barrett - Lennard, Stud. Inst. C.E., L. and 
S._W. Railway; William Chatham, Stud. Inst. 
C.E., Maypole, N.B.; Alfredo Benigno Alexander 
Chester, Cheltenham ; Thomas Coates, East Greenwich ; 
Alfred Cockey, Ely; Peter Chalmers Cowan, B. Sc., 
Stud. Inst. C.E., Cupar. Fife; Bernard Culbard, Great 
Southern Railway, Buenos Ayres; George William 
ve A.K.C., Stud. Inst. C.E., Calcutta; Wil- 
liam Henry Fowler, Wh. Sc., Manchester ; William 
Silver Hall, Sc., Derby; Kinske Hasegawa, 
Railway —— Japan; Abraham Hemingway, 
Stud. Inst. C.E., Aden; Arnold Frank Hills, Thames 
Tron Works ; Harrison Hodgson, Workington; Frank 
William Ward Hollands, Brighton Waterworks ; Norton 
Henry Hum hrys, Salisbury ; Edward Fisher Jobling, 
Stud. Inst. C.E., Westminster ; Riyosaku Kuri, Tokio, 
Japan ; Joel Lean, Patchway Station, G. W. Railway ; 
Frederick Charles Lynde, Manchester ; Thomas Smith 
McEwen, Cape Government Railways ; Alexander Mar- 
cet, Stud. Inst. C.E., Millwall ; Arthur George Mumford, 
Colchester; John North, Stud. Inst. C.E., Barnsley ; 
Bichard Ollver Ormerod, Stud. Inst. C.E., Kimberley 
Water Works, S.A.; Aifred Pearson, Dukinfield ; Ed- 
mund Penny, P.W.D:, India; Montagu Alexis Pollard- 
Urquhart, Stud. Inst. C.E., Huelva; Alfred Dickinson 
Price, B.A., Great S. and W. Railway, Ireland; Walter 
Osmond Rooper, Stafford ; William Hewlett Scott, G. N. 
Railway ; Cecil Archibald Smith, P.W.D., Madras; 
Charles Taylor, Gas Company, Derby; Max Christian 
Thomson Railway Department, Sydney, N.S. W. ; Charles 
Arrowsmith Walsh, Stud. Inst. C.E., Oude and Rohil- 
cund ee a. Wray Weller, Manchester ; 
Henry Wall Wilkinson, Stud. Inst. C.E., Deptford ; and 
Jope Yeo, Gas Company, Shanghai, Associate 








George 
ieeoienes and William Whitaker, B.A., F.G.S., Geo- 
logical Survey of England, an Associate, 
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BOILER EXPLOSIONS AND THE BOARD OF 
TRADE. 


To THE Eprtor oF ENGINEERING. 

S1r,—Will you kindly grant me a space in your columns 
to notice a uae in the report by Mr. Thomas Gray to 
the President of the Board of Trade upon the working of 
the Boiler Explosions Act for the year ending June, 1884? 
This report has been issued, and excerpts have been 
reprinted by the majority of the daily press, so that the 
conclusions of Mr. Thomas Gray have had a wide and ex- 

nsive circulation. 

The clause to which I refer is No. 3. Itis in effect the 
same as appeared in his first report, and reads : * Tn- 
speetion by insurers of boilers does not insure safety, for 
we find that in seven cases” (out of the forty-one explo- 
sions reported upon) ‘‘ the boilers were under the inspec- 
tion of insurance companies.” Surely a most worthy and 
eminently logical conclusion, and one which will commend 
itself to every deep thinker. In these hard times it must 
be extremely gratifying to steam users to know that they 
are throwing away their money in taking out policies over 
their boilers. Mr. Gray graciously does not put all the 
blame of these seven explosions on the insurance com- 
panies, for he says, ‘‘ Itis but fair to add that in one of 
these cases” (No. 78) ‘‘the explosion was caused by the 
negligence of the attendant ;” but it is at the same time 
evident that he has a strong suspicion that if the boilers 
had been left alone they might have been working yet. 

I do trust all the boiler insurance companies appreciate 
the keen sense of moral rectitude which prompted Mr. 
Gray to add that saving clause; but for that careless 
attendant their occupation might have been gone ; that 
exception has given them one chance yet, and has 
prompted the writer—but ag oe | withal—to look into the 
data upon which Mr. Gray builds his sweeping conclu- 
sions. The information is given within the covers of the 
same report, and is worthy of attention. 

No. 56. Under the heading of ‘‘ Cause of Explosion ” 
this case is rated as due to “shortness of water.” This 
is rough on the inspector. Mr. Gray has evidently con- 
founded him with the boiler attendant. It is an oversight 
doubtless, and when it is pointed out he will, I feel 
assured, add this case to the exception already mentioned, 
and put it down more correctly as ‘‘ negligence on the 
part of the attendant.” That leaves five cases. 

No. 58 reads, ‘‘ Not insured although it had been in- 
spected by an engineer of the Boiler Insurance and Steam 
Power Company with a view to insurance and its defects 

inted out to owners.” That is to say, the company re- 

used to insure this boiler till the tube which collapsed 
had been strengthened. Mr. Gray probably is under the 
misapprehension that insurance companies keep all in- 
sured boilers in repair. Thisis not so; and when this fact 
is pointed out he will doubtless make an exception of this 
case also and put it down more correctly to “‘ negligence 
on the part of the owner.” We will therefore delete this 
item, which leaves us with four cases. 

No. 60 reads, ‘‘ Inspected and insured by the Boiler In- 
surance and Steam Power Company, of Manchester, but 
owner somewhat relax in giving the company facilities for 
making a thorough inspection.” The cause of explosion 
was ‘‘weakness of the longitudinal joint, at which 
primary fracture occurred. There was a flaw at this 
point, caused by the use of the punch while the boiler was 
under construction.” Mr. ep as perhaps the idea that 
insurance companies build all the boilers they insure. This 
is not so, and when this fact is pointed out he will doubt- 
less make another exception of this case and put it down 
more correctly to ‘‘ negligence on the part of makers.” 
This leaves three cases. 

No. 68 reads, ‘‘ Inspected and guaranteed by the Man- 
chester Steam Users’ Association. Cause of collapse, 
shortness of water, caused by blow-off cock having been 
left open.” Mr. Gray has doubtless understood that the 
blow-off cock was left open by the inspector. This was 
not so. It was the attendant who left it open, and when 
this fact is pointed out to him he will at once make an 
exception of this case also, and put it down more cor- 
rectly, as he has done No. 78, to ‘negligence on the part 
of the attendant.” This leaves two cases. 

No. 79 reads, ‘‘Inspected” (not insured) “ by the 
Midland Steam Boiler Insurance Association. Plates 
much reduced by corrosion and flue nearly worn out. 
The insurance compan had advised that the flue should 
be strengthened.’ Ss Gray has doubtless supposed 
that the Midland Steam Boiler Association strengthen 
all flues they find to be of weak construction. This is not 
so, and when this fact is pointed out he will, I feel 
assured, make an exception of this case also, and put it 
down more correctly to “negligence on the part of 
the owners.” This leaves one case, No. 83, and we 
will permit it to rest as it is, as it is the only case in 
which an insurance company had the slightest connection 
with the accident, and that connection was of the faintest 
description. 

Now, in all seriousness, what does Mr. Gray mean by 
thus so belittleing the work of the various boiler insurance 
companies? by thus putting a report before the public of 
80 misleading’a nature? Fortunately the report within 
itself contains its own refutation; but the misfortune is 
that all steam users have not time to prove its incorrect- 
ness for themselves, but accept Mr. Gray’s ipse dixit. 

I wonder if Mr, Gray, with all the machinery he has at 
his control, could tell us how many explosions the in- 
spections made by the insurance companies have pre- 
vented during the two years the Act has been in force. 

Can Mr. Gray suggest anything that will insure abso- 
lute immunity from explosion or collapse? Would the 
adoption of the Board of Trade rules prevent a flue from 
collapsing, which had become overheated through short- 
ness of water? Oris it Government inspection that Mr. 
Gray longs for? It looks very like something of this kind, 
and steam users would do well to keep this in view. But 








other countries have Government inspection. Are there 
no explosions there? I think if Mr. Gray inquires, he 
will find on this point statistics rather telling against him. 
Altogether it is matter for regret that a Government de- 
partment should make itself responsible for such con- 
clusions as Mr. Gray’s. To those who are conversant 
with Board of Trade practice in all its details, it may not 
matter, they are competent to draw their own conclusions, 
but to the general public, looking for enlightenment an 
guidance, it is about as unsatisfactory as it can wellbe. I 
inclose my card, and am 


London, January 21, 1885. 


Yours, &c., 
Boiter INSPECTOR. 





To THE Epitor or ENGINEERING. 

Srr,—The second periodical report to the President of 
the Board of Trade ‘‘ Upon the Working of the Boiler 
Explosions Act, 1882,” has recently been issued, and 
dates to June 30, 1884. The department concerned in the 
production of the report may surely be congratulated 
upon its remarkable expedition, when it only takes some 
five or six months to bring out a report to the public, con- 
sisting of little more than a folio page’ of letter-press, and 
easily constructed tables occupying six and a half pages. 
What excessive exertion! what laudable anxiety! the 
fact bespeaks to the end that the public be acquainted 
with the summarised results of the arduous labours of the 
Board of Trade officials. Such virtues ought to receive an 
equivalent acknowledgment. And they do. For instance, 
the writer saw them acknowledged in an Oldham news- 
paper last week. In a leader discussing the fatal econo- 
miser explosion at Oldham it is stated in substance, ‘‘ of 
course it will be several months before the Board of Trade 
report upon the explosion is published.” Of course, it is a 
matter of course. 

But passing to a more important matter, there is a con- 
clusion in this report in regard to which I have something 
to say. I now allude to the third conclusion of the 
report, which is to the effect that “inspection by insurers 
of boilers does not insure safety.” This, Sir, seems to 
have become a standard formula of the Board of Trade in 
respect to boiler explosions, as in the present report it is 
simply a restatement of the conclusion published for the 
first time by the Board of Trade in the report for 1882-83. 

Now it will be seen that this conclusion, as it stands, 
enunciates a sweeping and a serious indictment against 
the inspection of boilers by the boiler insurance companies. 
It ‘‘ does not insure safety” asserts the Board of Trade, 
with a voice of authority ; hence—the logical inference of 
the statement—the inspection of such companies is worth- 
less, for it is palpably not an inspection which accom- 
plishes what ought to be the first and final object of in- 
spection. 

No doubt it will be freely granted that a conclusion in- 
volving so grave a charge against the inspection of all the 
insurance companies without distinction, ought to be 
upon sound and indisputable considerations. Whether 
the conclusion in question is so based it is my present 
purpose to examine. 

As the conclusion originated in the report for 1882-83 we 
will take this report first. The data from which it is here 
inferred that the inspection of ‘‘insurers of boilers does 
not insure safety” is the statement that ‘‘one-fifth (nine) 
of the explosions which happened during the year hap- 
pened from boilers not only inspected but insured wiih 
boiler insurance companies.” This naturally suggests that 
in the whole of these nine explosions (Nos. 10, 13, 23, 
25, 29, 35, 39, 41, 43)  soponne outline and lead to the fore- 
going conclusion. The question therefore is—Is this so? 

et us see by an analysis of them, the Board of Trade 
reports being our authority and guide. 

Yo. 10. This ‘‘explosion” was merely the “‘ melting of 
a fusible plug” ! 

Queries. What is the Board of Trade’s definition of a 
‘* boiler” explosion? Would the bursting of a water gauge 
glass come within its elastic scope? What connection was 
there between the insurance company’s inspection and 
melting of the alloy of the plug ? 

Nos, 13, 23, 25. These are instances where it may be 
justly argued that the inspection of the insurance compa- 
nies interested was faulty and inadequate, although one 
of them (No. 25) was the explosion of a boiler whose con- 
struction practically prohibited complete inspection. 

No. 29. According to the Board of Trade surveyor the 
guilty culprit as regards this explosion was a “‘ current of 
cold air.” (Please print that in italics, Mr. Editor.) 

Query. What part did the insuring company’s inspec- 
tion play in the production of the wonderful current ? 

Note. It appears to be quite as dangerous for a heated 
boiler as for a human being to get in the way of a cold 
draught. 

No. 35. A collapse ‘‘ from shortness of water,” probably 
brought about by an improperly made blow-off joint. 

Query. Why should inspection by insurers be charged 
with this? 

No. 39. Also a furnace collapse, stated to have arisen 
from “‘a soapy deposit collecting on the furnace crowns,” 
and ee wee 
‘ Query. What inspection would have “‘ insured safety” 

ere? 

No. 41. The collapse of a firebox crown owing to short- 
ness of water, the result of a defective water gauge, the 
cleaning of which had been neglected. 

Query. The same as that to No. 39. ° 

No. 43. The boiler was neither ‘‘ inspected nor insured” 
p fwd insurance 7 3 yet it is included as evidence 
of the conclusion of the Board of Trade. 

Summarising results it seems apparent that out of the 
nine ‘‘ explosions” five (Nos. 10, 29, 35, 39, and 41) were 
of a character where neither ‘the inspection of insurers,” 
nor of non-insurers, could reasonably be expected to 
‘*insure safety,” while one explosion of the nine was that 
of a boiler not inspected, nor insured by any company. 
But not a word about the former in the report. 








Coming now to the present report, which embraces the 
intervening period between July 12, 1883, and June 30, 
1884, we may subject it to similar analysis. The seven in- 
stances cited where the boilers ‘‘ exploded” were under the 
inspection of insurance companies are Nos. 56, 58, 60, 68, 
78, 79, and 83. 

Nos. 56 and 68. Both these ‘‘ explosions” were furnace 
collapses from shortness of water ‘‘ consequent upon mis- 
take of the attendants.” 

Query. Would inspection by the Board of Trade even 
have “‘ insured safety” as regards these boilers ? 

Note. The boiler referred to in Report No. 68 was 
under the inspection of the Manchester Steam Users’ 
Association. Indeed ! Can it really be that Mr. Fletcher’s 
immaculate association is classed as an insurance company, 
along with the other sordid and avaricious joint stock 
companies, whose inspection “does not insure safety.” 
Verily so! Alas! ow are the mighty fallen! This 
is the most cruel blow of all. The Board of Trade 
borrows Mr. Fletcher’s pet argument against the in- 
spection of insurance companies, and smites its author 
with it. Can Mr. Fletcher silently submit to this in- 
dignity ? 

No. 58. Was neither inspected nor insured by any com- 
pany. The boiler had been declined for insurance pend- 
en h inspection by an insurance company. 

No. 60. Explosion due to a ‘‘ defect or flaw,” ‘“‘ pro- 
bably hidden.” Whether, therefore, the inspection of the 
insuring = was at fault is an open question. 

No. 78. ‘‘Explosion”—a manhole lid “lifted some 5 ft. 
into the air” from the bolts being incautiously slackened 
with a steam pressure in the vessel. 

Query. Again it is pertinent to ask what does the Board 
of ‘Trade mean by “a boiler explosion” ? 

No. 79. The firm ignored the advice of the company 
who inspected the boiler to strengthen the flue tube and 
it ee collapsed. 

Query. How could any inspection ‘“‘insure safety” 
under such conditions ? 

No. 83. The owners pressed the vessel to a higher pres- 
sure than that allowed by the policy of insurance, and 
over-pressure is conjectured to be one of the causes of the 
explosion. It may, however, be granted that the inspec- 
tion of the company concerned was not of the best. 

Here again, then, there is this extremely questionabie 
grouping together of unlike and incomparable data to 
establish a broad and important conclusion which wholly 
damns inspection by “ insurers of boilers,” and here,“too, 
is the slovenly mistake repeated of including the explosion 
of a boiler which was not under the inspection of an in- 
surance company. If explosions are included at random, 
as per example, it is not to be wondered that the Board 
of Trade finds an easy road to the conclusion that there 
is no “‘ safety” in “‘ inspection by insurers of boilers.” It 
would, indeed, be strange if there were any “safety” 
under the circumstances. 

But a notable qualification is introduced in this report 
(1883-4). After stating the above conclusion, the report 
goesontosay: “Itis only fair to add that in one of 
these cases (No. 78) the explosion was caused by the 
negligence of the attendant, while in another (No. 68) it 
was due partly to this cause and partly to a defective 
fusible plug. In two others (Nos. 58 and 79) the com- 
pany had previously pointed out the defects.” 

Just so, Sir, but the report has not the “‘ fairness” to 
point out the relation of this ‘‘ addition” to the conclusion 
arrived at, that itis an admission that ‘‘the inspection 
of the insurers” in the four instances enumerated could 
not be expected to “‘ insure safety,” and that, therefore, 
it cuts away four-sevenths of the ground on which the 
conclusion rests. Moreover, according to the analysis 
given, even this is not all, for in another ‘‘ explosion” 
(No. 56) the collapse was due to deficiency of water, for 
which the “‘ inspection of the insurer” could scarcely be 
held responsible. Thus goes then five-sevenths of the 
data of the Board of Trade on which it constructs an un- 
impeachable formula for universal application, leaving as 
a residue two-sevenths (Nos. 60 and 83) of doubtful 
character. An admirable process truly whereby to obtain 
an infallible result. The result here is an instructive 
commentary on the process. I quote: ‘‘ Inspection by 
insurers of boilers does not insure safety, for we find that 
in seven cases the boilers were under the inspection of in- 
surance companies.” 

It is both curious and edifying to illustrate this reason- 
ing by a simple comparison. Let us say that five ‘‘ explo- 
sions” occur to boilers under the inspection of the Board 
of Trade, and these ‘‘ explosions” are solely due either to 
inefficient or careless attendants, parsimony of owners, or 
breaches of regulations ; that is to say, to causes inspec- 
tion could not prevent. But the boilers were under the 
inspection of the Board of Trade. Yes. Very well then, 
it is as plain as the man in the moon that “‘ the inspection 
of the Board of Trade does not insure safety.” The acme 
of reasoning! the perfection of logic! by the Board of 
Trade. 

There is another point. Why is the “ fairness” which 
inserts an all-important qualification in the report for 
1883-84 absent in the report for 1882-83 when the cases of 
“explosion” are almost precisely similar in the two 
periods as I have shown? Was no “fairness” in exist- 
ence at the Board of Trade at the earlier period, or was it 
a negligent oversight which it was not “‘fair” to make 
amends for afterwards ? 

I now sum up the case established against the Board of 
Trade by the foregoing, in the following general con- 
clusions : 

1, That the data on which the Board of Trade builds the 
conclusion that ‘inspection by insurers of boilers does 
not insure safety ” is so unreasonably defective as to make 
the conclusion unworthy of trust or authority. 

2. That proper care has not been exercised in drawing 
up the reports, seeing that in each report a case of “‘ ex- 
plosion” is included as testifying against ‘‘ inspection by 
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insurers” with which no insurance company had any 
connection. 

3. That the Board of Trade, being connected with any 
matter, ‘‘ does not insure” either conspicuous accuracy, 
extraordinary care, or scrupulous fairness, judging by 
these reports. Yours faithfully, 


JOSEPH CAUTHERY. 
Bradford, January 26, 1885. 








FRICTION EXPERIMENTS. 
Second Report on Friction Experiments.* 
By Mr. Beavcnamp Tower, of London. 

Experiments on the Oil Pressure in a pen 
experiments were tried with a brass similar to that which 
had been used for the friction experiments (see ENGINEER- 
ING, vol. xxxv., page 187). The bearing was 4 in. in dia- 
meter and 6in. long. The brass did not embrace quite 
half the journal, having been reduced till the chord of 
= arc of contact was 3.9 in., as shown in Figs. 1 and 2 
below. 

Three }-in. holes were drilled lengthwise in the body of 
the brass, and through a little more than half its length, 
Fig. 1. One of them was in the centre, and the other two 
were one on each side of it, Fig. 2. The holes coming out 
at one end of the ‘brass were connected by converging 
* copper pipes to a Bourdon pressure gauge. In order to 
ascertain the pressure at any point between the brass and 
journal, a hole }; in. in diameter was drilled from the 

ring surface of the brass into one of these longitudinal 
holes, thus establishing a connection between that point 
and the pressure gauge. The pressure having been ascer- 
tained, the hole was stopped and another hole drilled, and 
so on. 

The arrangement of the holes which were successively 
tested was as follows. The brass was supposed to be 
divided by six vertical planes, three of them parallel to 
the axis of the journal, and three at right angles to it ; 
and the test holes were situated at nine points of intersec- 
tion of these planes. The planes parallel to the axis of 
the journal were 0.975 in. apart, Fig. 2, so as to divide 
the brass longitudinally into four parts of equal breadth. 
Of these three planes, one passed along the axis of the 
journal, and was called the ‘‘centre plane.” One 
was on the side where the. surface of the journal 
entered the brass, and was called the ‘‘on plane.” The 
other on the side where the surface of the journal left 
the brass was called the ‘‘ off plane.” Of the three trans- 
verse planes, Fig. 1, one was in the centre of the length of 
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the brass, and was called the ‘‘ middle plane ;” the other 
two were each lin. apart, and divided the brass from the 
middle to the end into three transverse slices of lin. 
length. The plane nearest the middle was called No. 1, 
and the furthest No. 2. The position of any one of the 
nine holes can thus be easily described by naming the two 
planes at the intersection of which it was situated. 

The pressure was thus actually read off at nine places 
in the bearing; but as it is reasonable to suppose that the 
pressure must be symmetrically disposed on either side of 
the middle transverse plane, Fig. 1, the pressures were ob- 
served on one side only of that plane, and those on the 
other side were rsedincon ¢ to be the same ; so that in reality 
the pressure may be considered to have been ascertained 
in fifteen places distributed over the whole bearing surface 
of the brass. 

The bearing had a total load of 8008 lb. on it, and the 
journal rotated at 150 revolutions per minute. The tem- 
perature throughout was 90 deg. Fahr. The observed oil 
pressures were as follows in pounds per square inch. 


TaBLE XII.—Oil Pressure at Different Points of a 
Bearing. 


Longitudinal planes On. Centre. Off. 
Pressure per squareinch Ib. lb. lb. 
Transverse plane, middle 370 625 500 
= » Nol... 355 615 485 
a » No.2... 310 565 430 


Curves drawn by using these figures as ordinates are 
shown in Figs. 1 and 2 in the accompanying plate. Their 
most clearly marked feature is seen to be that the place 
of greatest pressure is on the “‘ off” side of the centre, 
Fig. 2, the pressure at the holes in the ‘‘ on” side being 
in every case considerably less than that at the corre- 
sponding holes on the “‘ off’ side. The total upward force 
exerted by these pressures is 7988 lb., or within 20 lb. of 
the actual load; this very small difference between the 
load and the oil pressure is probably due to errors of ob- 
servation. 

In order to wear the brass down to a perfect fit on the 
journal, the bearing was first run for some time with a 
Coovies load than that with which the experiments were 
taken. It was found that in taking off or putting on 
weight the pressure fell or rose exactly in proportion to 
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the load. At the end of the experiments the speed of the 
journal was reduced from 150 revolutions per minute to 
20; but the pressure gauge indicated exactly the same 
pressure with both speeds. 

The oil used was a heavy mineral oil, the journal being 
about half immersed in a bath of it. 

Experiments on Friction at a Low Speed.—After the 
completion of the oil-pressure experiments, the speed was 
reduced to 20 revolutions per minute; and observations 
of the amount of friction at this speed with various loads 
were made with the journal running about half immersed 
in a bath of mineral oil. By this time the brass had be- 
come by wear a very perfect fit on the journal ; so perfect 
that, after stopping the journal, the pressure indicated by 
the pressure gauge fell very slowly ; on one occasion it 
took about half an hour for the pressure to fall from 600 lb. 
per square inch to zero. The pressure indicated by the 
pressure gauge at 20 revolutions per minute was the same 
as that at 150, thus showing that the brass was as com- 
pletely oil-borne at the lower speed as at the higher. 

The friction was very nearly the same as that obtained 
in the formey experiments with the same kind of oil at 200 
ra epee per minute. The following was the observed 

riction : 


TaBLeE XIII.—Friction of a Bearing 4 in. in diameter and 
6 in. long, running at 20 Revolutions per Minute in a 
Bath of Mineral Oil. 


Chord of Arc of Contact of Brass, 3.9 in. Temperature 
90 deg. Fahr. 


Nominal Load. Coefficient of Friction 
Pounds at 20 revs,=21 ft. 
per square inch. per minute, 
443 0.00132 
333 0.00168 
211 0.00247 
89 0.0044 


The nominal load per square inch is the total load 
divided by the product of the diameter and length of the 
journal ; that is to say, it is in this case one twenty-fourth 
of the total load. It was increased .to 676 lb. per square 
inch without the slightest signs of heating or seizing. 








CARBON IN STEEL. 


Final Report on Experiments Bearing upon the Question of 
the Condition in which Carbon Exists in Steel.* 

By Sir Freperick ABEL, C.B., D.C.L., F.R.S., Hon. 

Mem. Insts. C.E. and M.E., Past-Pres. C.S., &c. 

In the report which was submitted to the Institution 
in January, 1883 (see ENGINEERING, vol. xxxvi., page 
451), on experiments carried out with very thin 
discs of steel, it was shown, that the results obtained 
appeared to confirm the correctness of the conclusion 
based upon the earlier experiments, that the carbon in 
cold-rolled steel exists in the form of a definite iron 
carbide, approximating to the formula Fe, C or to a 
multiple of that formula, and capable of resisting the 
oxidising effect of an “_ which exerts a rapid solvent 
action upon the metal through which this carbide is 
distributed. 

It was stated that Mr. Paget had been so good as to 
provide several] series of discs of steel, some of which had 
been hardened, while others had been annealed under 
different conditions there specified; these discs, which 
were 2.5in. in diameter and 0.0lin. thick, were in the 
first instance examined in the hope that definite infor- 
mation might have been obtained in respect to the extent 
to which the proportion of total carbon in thin pieces of 
steel might undergo modification during the processes of 
annealing and hardening, as usually practised. 

The process by which the samples of steel were ex- 
amined has been described in detail in the report of 1883. 
Afte: the examination of some ofa series of unnumbered 
discs as received from.cold rolling, described as being 
prepared from one and the same lot of metal as that used 
in the preparation of the annealed and hardened discs, 
the carbon determinations in the latter were proceeded 
with ; but, after a considerable number of results had 
been obtained, the singularity of some of the numbers 
made it seem probable that there was variation in the 
amount of total carbon in the cold-rolled discs, and there- 
fore also in the original discs used in the production of 
the differently treated specimens, which should have 
been uniform in composition. On returning to the cold- 
rolled discs, and analysing the whole, or the majority of 
them, it was found that variations, in some instances 
considerable, existed in the amount of total carbon in 
these. This circumstance unfortunately much diminishes 
the value of the results furnished by these series of discs ; 
but, as some points of interest remain, the numbers 
obtained are given. 

Series A, 

** As received from cold rolling’—three discs, not 
numbered, contained respectively total carbon 1.066 per 
cent. ; 1.215 per cent. ; 1.061 per cent. 

‘* Three discs annealed in one lot,” between two black 
wrought-iron plates placed in a wrought-iron box inside a 
cast-iron box, the space between the boxes packed with 
burnt soot, kept at a red heat about an hour, and left 
about 36 hours to cool (arranged between the two plates 
in the order as they are numbered). The total carbon in 
disc No. 3 was 1.161 per cent. ; disc No. 2 contained 1.018 
per cent. 

‘*Three discs made red-hot between two black cast- 
iron plates and hardened in water.” Not numbered. 
One disc contained 1.235 per cent. of carbon. 

‘“*Three discs made red-hot between two black cast- 
iron plates and hardened between planed cast-iron plates.” 
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Not numbered. One disc contained 1.180 per cent, of 
carbon. 
Serizs F, 

“*Six discs as received from cold rolling.” Not 
numbered. Five discs examined were found to contain 
1.076, 1.083, 1.225, 1.222, 1.073 per cent. of carbon, 

‘*Six discs annealed by placing them between two 
blocks of fireclay, these being placed in a cast-iron box 
and the space between them packed with calcined 
magnesia.” The discs were arranged between the blocks 
in the order as numbered. 

A disc with no visible figure, but which must have been 
No. 2 or No. 6 of this lot, contained 1.058 per cent. ; disc 
No. 3 contained 1.276 per cent.; disc No. 4 contained 
1.088 per cent. of carbon. 

Serres B and C. 

Fourteen Discs described as all having been cut from the 

same Strip. 

Series B. ‘Seven annealed in one lot between two 
wrought-iron plates planed and cleaned ; inother respects 
the same as Series A.” Arranged between the two plates 
in order as numbered. Disc No, 1 (next the wrought-iron 
plate) contained 0.821 per cent, ; disc No. 4 (the middle 
disc) contained 0.882 per cent. of carbon. 

Series C. ‘Seven annealed in one lot between two cast- 
iron plates planed and cleaned; in other respects the 
same as Series A,” Arranged in order as numbered, 
Disc 14 (next the cast-iron plate) contained 1.152 per cent, 
of carbon. 

If all the discs were really from the same lot of steel, 
and on this point Mr. Paget’s statement was positive, it 
would almost seem as if the sheet had been rolled from an 
ingot with a nucleus richer in carbon than the exterior 
portion, 

In Series B a loss of carbon, due to annealing between 
wrought-iron plates, may be inferred with great proba- 
bility : an effect already indicated by the results described 
in the report of January, 1883. 

In Series A it seems probable that both series of the 
discs annealed between wrought-iron plates, which have 
been analysed, had fallen about 0.05 per cent. carbon ; 
namely from 1.215 per cent. in the richer cold-rolled discs 
to 1.161 per cent. in the corresponding annealed speci- 
mens, and from about 1.064 per cent. to 1.018 per cent. 
But this cannot be inferred with certainty, on account 
- the diversity in composition exhibited by the cold-rolled 

ises, 

The employment of fireclay blocks and calcined mag- 
nesia packing in the annealing of the discs in Series F was 
suggested as a substitute for the wrought-iron plates and 
soot, both of which, with very thin pieces of steel, might 
give rise to a change in the amount of carbon. From the 
Se percentage of carbon in the cold-rolled discs of 
Series F, one cannot be certain with which of them the 
annealed discs should be compared ; but those containing 
1.058 per cent. and 1.088 of carbon had probably been 
derived from cold-rolled discs poorest in carbon, such as 
those containing 1.076 and 1.083 per cent. of carbon re- 
spectively. The annealed disc containing 1.276 per cent. 
of carbon had probably been derived from a richer disc, 
such as those containing 1.225 per cent. or 1.222 per cent. ; 
or it may have been derived from a specimen still richer 
in carbon. The use of fireclay plates and calcined mag- 
nesia might be worthy of a more careful trial with provi- 
sion for the absorption of the atmospheric oxygen in the 
heating box, otherwise than by using soot. 

Before giving the details of work done in continuation 
of that already reported on, I take this first opportunity 
of noticing some results obtained by Dr. F. C.\G. Miiller, 
who called my attention to them in June, 1883. They are 
contained in a pee onthe ‘*‘ German Bessemer Process,” 
which appeared in the Zeitschrift des Vereines deutscher 
Ingeneuire, xxii., 385, year 1878. In this paper he de- 
scribes residues of undissolved carbide of iron (‘‘amorphous 
iron”) which, like Karsten, he obtained by the action of 
dilute acid on steel. 

Dr. Miiller treated Bessemer steel in the cold with 
dilute sulphuric acid (one of acid to five of water), little 
more than the calculated quantity having been employed. 
The acid was allowed to act for twelve hours, the undis- 
solved residue was then filtered off, suitably washed, and 
dried in‘a dish on the steam bath in a current of coal gas. 
Inthe black residue thus obtained (which Dr. Miiller found 
to be pyrophoric) the carbon was estimated. In six prepara- 
tions, he found numbers for carbon, ranging from 6.01 
to 7.38 per cent., from which Dr. Miiller regards his 
‘amorphous iron” as being probably Fe,C. In these 
preparations a very large quantity of the total carbon 
must have been converted into hydro-carbons ; as, calcu- 
lating from the numbers given in the five cases, only 53, 
73, 41,19, 50 per cent. of the total carbon in the steel 
were obtained in the amorphous iron. 

In the experiments reported on to the Institution in 
January 1883, a mixture of bichromate of potassium and 
sulphuric acid was used, the oxidising chromic acid 
enabling one to work with weaker sulphuric acid without 
fear of uncombined metallic iron being able to resist the 
double attack, while the chromic acid to a large extent 
prevents the formation of hydro-carbons by greatly 
diminishing the formation of hydrogen. In preparations 
with three different strengths of chromic solution, 85, 90, 
and 91 per cent. of the total carbon in the steel were ob- 
tained in the respective residues of carbide; results which 
have been confirmed by the more recent experiments, in 
respect of the annealed or cold rolled steels examined. The 
close approach of Dr. Miiller’s sulphuric acid residues to 
the composition Fe, C is very interesting as a testimony to 
the existence of such a compound, additional to that 
afforded by the report of January, 1883; and I gladly take 
this opportunity of — attention to Dr. Miiller’s re- 
sults, which would not have escaped me, had they ap- 


peared in a publication having greater currency among 
chemists 
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The investigation of the main subject—the condition in 
which carbon exists in steel—was continued by experi- 
ments similar to those described in the report of January, 
1883. Those were conducted with one kind of steel in one 
condition ; and showed that, when the steel was acted 
upon by a solution (bichromate of potassium solution Lew 
sulphuric acid) containing more than enough of acid to 
dissolve its iron, together with combined oxygen which 
was able greatly to diminish the formation of hydrogen, 
about 90 per cent. of the total carbon was left in combina- 
tion with iron as an insoluble iron carbide. The ratio of 
sulphuric acid to bichromate of potassium was kept con- 
stant, the proportion of bichromate in the solution being 
varied. Three experiments showed a good agreement, 
both in the amount of carbide left by solutions containing 
varying quantities of chromic acid, and in the composition 
of these carbides; the fourth experiment showed that 
there was a limit to the stability of the carbide. 

In the experiments now to be considered, the result of 
varying the ratio of the sulphuric acid to the bichromate 
was first tried ; and then, for the remaining solutions, one 
uniform ratio (equal weights) between the sulphuric acid 
and bichromate was maintained. 

The steel operated on and its condition were also varied. 
The steel used for the experiments described in the last 
report had been fused; and the condition in which several 
cold rollings, with annealing between the rollings, would 
leave it, would not be very definite, but nearer to that of 
annealed than of hardened steel. In the present experi- 
ments the behaviour of an unfused cemented steel was 
tried, first as received from cold rolling, then as annealed 
and hardened, and in the condition of straw and blue 
temper. Other annealed and hardened plates from fused 
steel were also examined ; and finally experiments were 
made with a series of straw and blue tempered discs from 


temperatures for a short and for a long time. 

The numbers obtained are put together in a Table (to 
appear in a later issue), and to a great extent explain 
themselves ; but a short description of the mode of experi- 
menting and of the material used may be desirable. 

Method of Experimenting.—The experiments were con- 
ducted very similarly to those of the last report, except 
that the supports of platinum gauze on which the steel 
then rested, were now replaced by perforated glass vessels, 
to meet a point raised by Professor Hughes as toa possible 
objection to the employment of platinum in the acid solu- 
tion in which the steel was immersed. These perforated 
glass vessels were supported immersed in the upper part 
of the acidulated chromic solution, contained in a capa- 
cious beaker. The weighed portion of steel (previously 
cleaned with emery, then with cold ether, and wiped) was 
dipped into the solution and taken out and stroked while 
moist with the finger until action began, then dropped on 
to the glass sieve in the liquid. Solution proceeded 
rapidly, ferric and chromic sulphates streaming to the 
bottom of the beaker, and the fresh chromic solution 
taking the place of the reduced portion. In the case of 
hardened steel, solution was attended with a rather con- 
siderable evolution of hydrogen ; in the case of annealed 
steel the evolution of gas was slight, but continuous, The 
solution of uncombined iron was probably in all cases com- 

ete within twenty-four hours ; the glass sieve was rinsed 
into the liquid, the latter stirred up, and left for another 
twenty-four hours. The liquid was then decanted on to a 
filter, and the heavy insoluble deposit slightly washed with 
water by decantation ; some fresh chromic solution was 
added to it, and they were left together, with occasional 
shaking round, for at least another twenty-four hours. 
The liquid was then decanted on to a filter, the deposit 
thoroughly washed with water by decantation, afterwards 
transferred to a small porcelain vessel, washed once with 
cold alcohol, twice with cold ether, dried in vacuo over 
sulphuric acid, and weighed until constant. All the liquids 
were passed through filters, on which a small quantity of 
carbide remained ; the iron in this was estimated, and the 
amount of carbide thus ascertained was added to the main 
quantity. The carbide being heavy, the quantity on the 
filter was always quite a small proportion of the whole. 

If it had been possible, the steel would have been treated 
with the chromic solution for one day, the liquid stirred 
up and left for one day, and the inso uble matter treated 
with fresh chromic solution for one day; in some cases 
however, the claims of other work protracted the total 
time of treatment to a week. But, in all instances, if two 
or more kinds of steel were being compared, the compara- 
tive experiments were all started at the same time, and 
carried on in the same way. The uncombined iron was 
apparently in all cases almost wholly dissolved by the first 
quantity of chromic solution, the second portion showing 
to the eye but slight signs of reduction. 

There was at first, during solution, a small rise of tem- 
perature; in all but the very first experiments, the beakers 
were placed in cold water during the first night. 

The chromic solutions were prepared from cold saturated 
solutions of bichromate of potassium ; they were not of one 
strength however ; in some cases cold nights brought salt 
out of solution, and in the earlier solutions, which were 
prepared by allowing hot solutions of bichromate to cool 
down, it was found that more salt crystallised out than 
was compatible with a saturated condition of the cold 
solution. These variations in strength presented, how- 
ever, no saree wag the yield of carbide not being 
directly affected by them. The amount of bichromate of 
potassium in each cold solution having been estimated, 
the desired quantity of pure strong sulphuric acid was 
oo and the acidulated solution left until the next 

ay. 
As the amount of free sulphuric acid present in the solu- 
tions affects tly the yield of carbide, it was desirable, 
at least in the later experiments, to avoid the presence of 
unreasonably large quantities of free sulphuric acid. The 
number given in the Table under the head of “ free sul- 


sium, and that all the sulphuric acid remaining was used 
in the conversion of iron into ferric sulphate, and in the 
formation of chromic sulphate from the reduced chromic 


acid. hus: 
(a) K,Cr,0, + H,SO,=2Cr0O, + K.SO,+ H,0O. 


for every 3 grammes of bichromate of potassium. By equa- 


phuric acid. The quantities of sulphuric acid required by 
a and b were combined in calculating the amount of iron 
which the acidulated chromic solution could dissolve. 

As a matter of fact, these solutions are able to dissolve 
more iron than this calculated amount. This is partly due 


the solutions, after having dissolved all the free iron of 
the steel, were tested as to their power of dissolving more 
iron, and found still to possess solvent power. 

In all the experiments, the reduced chromic solutions 
were clear and — showing no signs of the presence of 
basic sulphates; this fact, combined with the ability of 
those reduced solutions so tested to dissolve more iron, 
and with the slight reduction only of the second portion 


presence of sufficient sulphuric acid in the solutions, 
of the report of January, 1883, are re-calculated on the 


able. 


(To be continued.) 








AUTOMATIC SPRINKLERS. 
Experiments upon Automatic Sprinklers.* 
By C. J. H. Woopsury, Boston, Mass., U.S.A. 
(Concluded from page 72.) 
Discharge.—The measurements of discharge were not 
taken with a sprinkler attached directly to the large pipe ; 
but, in order to simulate the conditions of actual practice, 


minal sprinkler of each line of distributing with pendent 
sprinklers, and closely approximate to the conditions of 
flow of water through a 
a line of distributing pipe. 

In these results the sprinkler, with these immediate 
connections, is considered to form one discharge pipe, as 


flow of water at points where the stream is changed in 
area or direction, as at couplings, tees, and elbows, is 
greater than is generally assumed. 
made of the discharge of several 
directly to the end of the # in. pipe, 5 
elbow, and the result showed that the flow was reduced 


—— attached 


of flow entering and leaving the elbow. 


by the sprinklers were taken with the same arrangement 
of pipes as thoseemployed in the distribution experiments, 
except that only one sprinkler head was used. 


iron pipe, 9 in. in diameter, which could direct all the 
water into alarge cask upon a platform scale. A large 


ments were taken at a number of pressures varying from 
3 1b. to 100 lb. per square inch, and from this data the 
formula for the discharge of each sprinkler was reduced. 
The fundamental formula for a free discharge without 
any resistance, _ 

v= 4/2gh = velocity in feet per second. 


with a pressure in pounds to the square inch, substitute 
for the head in feet 

h = 2.308 p and 29= 64.32 

and multiply by 60 secs. and introduce coefficient of 
efflux f, 
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calculated on the supposition that all the bichromate was | 
converted into chromic acid and neutral sulphate of potas- | 


2 2 K A 
(b) Fe,+2Cr0,+6H2S0, = Fe2(SO,)5-+ Gro(S0,),+6H,0. | 
By equation a, 1 gramme of sulphuric acid is required | 


tion 6, 1 gramme of iron requires 5.2537 grammes of sul- | 


to the escape of some hydrogen, which, as it does not | 
reduce chromic acid, causes a smaller quantity of sulphuric | 
acid to be required for the formation of chromic sulphate; | 
ossibly also, in solutions of the strengths used, all the | 
ichromate is not converted into chromic acid, some sul- | 
phuric acid being hence saved on equation a. Several of | 


of chromic solution used, affords ample guarantee of the | 
The data of the four solutions used in the experiments 


fused steel, which had been kept at the corresponding —_ of equations a and J, and are given at the foot of the | 


the sprinkler was connected to an elbow and 5 ft. of 2 in. | 
pipe, which is precisely the condition of the short branch | 
pipes on a system of upright sprinklers, and of the ter- | 


tee to pendent sprinklers along | 


is the case in actual practice. The contraction of the | 


Measurements were | 
t. long without the | 
about 15 per cent. by the ? in. elbow, and the contraction | 


The measurements of the amount of water discharged | 
This sprinkler was surrounded by a section of sheet | 


trough could be swung under the pipe so as to divert the | 
water, or allow it to fall into the cask. These measure- | 


To reduce this formula to velocity in feet per minute | 


_ V=730.8 f / p in feet per minute. 
The discharge equals the product of the area of orifice 
| multiplied by the velocity, Q=A V, but in this instance it 
is more convenient to express the measurements of the 


orifices in inches, and therefore er is substituted for A 


and gives, 
Q=5.075 fa Jp 
and 


| ee 
5.075 a v/p 

This coefficient of efflux was determined at each of a 
series of pressures varying from 5 lb. to 100 lb. per square 
inch, and the mean result was used for substitution in the 
formula for discharge of sprinklers. 

The loss of head due to velocity in the #in. pipe, to 
which reference has been made, was computed from the 
formula 

aS 
c7 
Substituting to reduce the equation to the data used in 
this work, 


144Q eae ae = 
¥ a h 15, 2 g=64.32 
o*e p= 8 a 


The actual diameter of the pipe measured = }3 in., 
therefore a=.518 ae =x" Substituting : 
=.145 Q?. 
The curve representing this equation was plotted upon 
| diagram paper, and the results read without further com- 
putation. 
| The eager | Table gives the area of discharge of each 
sprinkler and the coefficient of efflux. The term 5.075 fa 
in the formula for delivery is termed the coefficient of 
delivery, and in applying it to compute the delivery in 
cubic feet per minute, multiply the coefficient of delivery 
by the square root of the effective pressure in pounds per 
square inch : 























. | > o 
Z an le po. 
“g| Ba igss 
Manufacturer. Name. 3S Z se iz Sa 
25 | €a ($s 
123] 8m [ss 
| i< oF es* 
Providence Steam and) lsq. in. 
Gas-Pipe Co. ..| Parmelee --| .1760 | .5356 | .4784 
Do. do. | Grinnell ++ «| *1963 | .5576 | .55 
Do. do. | au small size ..|.1503 | .6054 | .4618 
Automatic Fire Extin-| | | | 
guishing Co. ..| Standard .2517 | .4810 | .6144 
Do. do. | Sensitive --| 2045 | .4616 | 6899 
Walworth, Manufactur- | 
ing Co. ee ..| Walworth a --| .1963 | .7692 | .7663 
J. E. Gilbert and Co...| Bishop upright ..| .8550 | 4088 | .7365 
Do. do. e sld. deflector; .2769 | .6968 | .9792 
Do. do. ae valve ..| .2485 | .7531 9498 
A. Burritt Hard. Co, ..| Rose .. --| .2580 | 4791 | .6273 
Do. do. Open base | .9790 | .1717 | -8531 
‘ do. Sensitive -1503  .8295 | .6327 
A.S. Harris .. .| Deflector -1963 | .7325 | .7298 
. do. ‘| Closed .. -| 1428 | +7130 | .5167 
F. W. Whiting... -| Hub... oa -| 1840 | .5777 | .5395 
Ozro C. Heath.. ..| Revolving head -2200 .5224 | .5832 
William Kane.. _..| Eclipse... .| 1665 .7297 | 6166 
Marcus C. Ruthenburg| Ruthenburg .. 3068 .4805 -7482 


The quantity of water which can be concentrated upon a 
| given space by automatic sprinklers exceeds that of any 
other apparatus which has been used for similar purposes. 
In the journal of the Franklin Institute for April, 1865] 
Mr. James B. Francis, states that a system of 
| perforated pipe sprinklers, with pipes 8 ft. apart, and 
| orifices 75 in. diameter bored every 9 in., would discharge 
| under a head of 40 ft. a depth of rs in. per minute. 
| The average sprinkler of the several automatics which 
| were tried in this work would discharge, under a head of 
| 40 ft., 2.87 cubic feet of water per minute. If one 
| sprinkler were allotted to 80 square feet of floor, it would 
| be covered to a depth of ;s in., or seven times as much 
| water upon a given area as from a system of pipe sprink- 
| lers. If the automatic sprinkler pone eed 100 square 
| feet of floor, the discharge would represent a uniform 
| depth of ;34in., or about five times that of the per- 
| forated pipe sprinklers. Under an effective head of 7 ft., 


| the average automatic sprinkler discharges the same 





List oF Fires up To Avcust 16, 1884, IN WHICH AUTOMATIC SPRINKLERS HAVE WORKED. 














phuric acid sufficient for dissolving grammes iron” was 


September 5 | R. Klauder and Co. 


7 ” 2? - ee e 
| Brooklyn, N.Y. ea “ on el 


Date. | Mill. 
1877. | 
February 12 .. | American Linen Company =) 
April 12 . | Conant Thread Company . 
September 23 | Merchants’ Mills .. << =| 
1878. | 
January 8 .. . | Rich. Borden Mill 
Potomska Mills 
July 15 ‘ Bates Mills 
August 12 .. x oe as 
September 5 ‘on awe 
1879. : 
February 17 Berkshire Woollen Company .. 
April 4 Conant Thread Company we de 
a | Merchants’ Manufacturing Company 
May 14 Bound Brook Mills “4 awe a 
August 2 American Linen Company 
1 
March 16 Whittenton Manufacturing Company 
April 6 Shaw, Esrey, andCo. .. oe oe re 
Oy Canada Cotton Manufacturing Company .. 
July 20 ” ” ” ado 
» 30 “9 sn ” ” 
August 11 .. | L. Waterbury and Co. .. 


Location, | Loss. 
| | 

. | Parmelee .. . | No claim. 

. | Conant... ee | 

Parmelee .. 


Sprinkler. 





| 


Fall River, Mass. 
Pawtucket, R. 1. 
Fall River, Mass. 


| 
New Bedford, Mass. * pe 
Lewiston, Me. 


| 

| 
Great Barrington, Mass.| 
Pawtucket, R.I. 
Fall River, Mass, 
Bound Brook, N.J. 
Fall River, Mass. 


” ” ” 


= |Conant 3. 2] 
.. | Parmelee .. .. |. 612.77 dols. 
aa a -. | No claim. 


” 


” 


Taunton, Mass. 
Chester, Pa. 
Cornwall, Ont. 


| 
od “ 
| 25.00 dols. 
At = 9.00 ,, 
. | No claim. 
| 8.62 dols. 


Philadelphia, Pa. 579.85 dols, 
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List OF Fires up To Avucust 16, 1884, IN WHICH AUTOMATIC SPRINKLERS HAVE WORKED—continued. 





Date. 





October 13, 1880 . 


November 2 9 
26 
December 16 
22 
” 

1881. 

February 21 
M = 


August 8 
aoe ae 
September 5 
October 12 .. 
i 25.. 
< 
1882. 
January 18 .. 
ey 20 


eten 23 |. 
September 29 
October 3 .. 

» .. 


24. 
November 6 
10 


December 4 
ke 16 
13 
22 
1883. 
January 


” 
” 


a 
February 19 

” 20 

ie 27 
March 13 .. 


August ll ic 


oo -. 
February 22 

| 
March > 


” 29 


July 15 
August 16. 


Sprinkler. 


Loss. 





| Providence Ww Whiten a 





. | Willimantic Linen Company . 
| National Rubber Company . 
Chicopee Manufacturing Company . 


Wambeck Company .. 
Hope Thread Company 
Cocheco aaa Compan y 


. 1, R.1. 
om Chis Falls, Mass. . 


: | Bound Brook’ Woollen Mill 

| = ork Manufacturing Company 
ringfield Blanket Company. 
inville Manufacturing Company. 
Fe Foundry and Machine Company « 
—— Blanket oer a2 


A. H. and C. B. Alling .. 

New Brunswick Cotton Mills . 
William Wood and Co.. ~ 
James Aiken Hosiery Mill. 

Bates Manufacturing Company 
Conant Thread Company a. 

A. H. and C. B, Alling 

Ontario Cotton Company oa 
Chicopee Manufacturing Company aa 
Plainville Manufacturing Company.. 
Bates Manufacturing aaa 


valley Worsted Mills .. ‘ 
China Manufacturing Company 
Hamilton Woollen Company .. 
Dexter Woollen Mills = 


Boston Rubber Shoe Company 


Stevens Linen Works . 
Ontarie Cotton Company 


Tivoli Hosiery ‘Mills 
Boston Rubber Shoe Company 


Millers River Manufacturing Company 


Massasoit Manufacturing Seupeng 
Hooksett ie Mand Company 
Dudley Hosiery Mills .. - | Newton Lower Falls .. 
W. A. Woods, M. and R. Machine Company 
China Manufacturing Company ; ‘ 
w. Woods, M. and R. Machine Company 
Stormont Cotton crmaewenn soateatniedd 


Granite Mills oe 
Harder Knitting Company 


Tucker and Carter Cordage Company 
Merchants Woollen Company. . . 

Hill Manufacturing Company : 
Stormont Cotton seeeeectaring Compan y 
A. H. and C. B. Alling .. ‘ 
Gambrill, Sons, and Co. 


Finley and Schlichter .. 
Pepperell Manufacturing Company... 
Stevens Linen Works .. 

Cotton Improv satay Company 


China Manufacturing Company 
Hespeler Manufacturing Company .. 
Clinton Manufacturing Company 
Hallowell Manufacturing Company. . 


George R. Dickinson Paper Company 
Lehman, Abraham, and Co. .. 


8. Sandford, Carpet Mill 


Thorndike Company 


Merchants’ Woollen Company =f 
Newell Brothers eauarieiied Company . 


Dudley Hosiery Mills .. oa 
Norfolk and New Brunswick Hosiery Co. .. 
Union Wadding aed 


- McAddensville, N.C... 
Union Wadding Company 


Philmont Hosiery Mills.. 


William Parks and Son.. 
Cincinnati Coffin Company 


Ocean Mills a Newbury jor, "Mass, . 
Waterbury Watch Company . 


Schlichter —— Sipe Company . 


Fuller, Wonen and Co. 
American Rubber Company 


Cambridgeport, “Mass, 
Rand, Avery, and Co. ok 


E. D. . Clapp Wagon Company i 


Washington Manufacturing Compan: y 
Vermont Farm Machine —— 
Lawrence Rope Works.. 

Rochester Paper Company 

The A, H. Hart Company 


N.Y ’ 
Bellows Falls, Virginia mi se 
y | | Walworth *: 


” 


Parmelee .. 


” 
” 
” 
” 


” 
” 
” 
” 
” 
” 
» 
” 
” 
” 
” 
” 
” 
” 


.. | Bishop 
. | Burritt 
Parmelee .. 


Conant 
Bishop 
Parmelee .. 


Burritt 
Bishop 
Parmelee .. 
Grinnell 


Parmelee .. 
Grinnell 
Parmelee .. 


Grinnell 
Burritt 
Grinnell 
Harris 


Grinnell 


” 


Parmelee .. 
Grinnell 
Burritt 
Grinnell 


” ee 
Parmelee .. 
Brown 
Grinnell 
Parmelee .. 
Grinnell 


” 


Bishop 


Parmelee |. 
Grinnell 


Burritt 
Grinnell 


Parmelee ei 
Burritt 


Grinnell 
Burritt 
Grinnell 
Burritt 
Grinnell 


»»  Parmelee 


Harris 
Grinnell 


Burritt 
Parmelee .. 


Grinnell 
Parmelee .. 
Grinnell 
Parmelee .. 
| Grinnell 
Brown d 
Parmelee .. 
Grinnell 


| | Burritt 
| Parmelee .. 
Brown 
Grinnell 


Burritt 
Grinnell 


se a - 
. | Parmelee .. 
| . 2? 
Grinnell 


Unknown 


No claim 
1167.72 dols. 
Unknown 





| 274.10 dols. 
. | No claim 
621.30 dols. 


Noclaim 
” 


"450.00 dols. 


No claim 


” 
” 
” 


830,05 dols. 


No claim 


300.75 dols. 


Noclaim 
232.93 dols. 


No claim 


100.00 dols. 


No claim 


332.20 dols. 
No claim 


No claim 


” 
” 
” 


No claim 


160.17 dols. 
3,072.10 ,, 
No claim 
2,142.35 ,, 
No claim 
3,770.43 dols. 
26! 


No claim 
2,955.55 dols. 
9,401.17 ,, 

350.00 ,, 
858.92 ,, 
No claim 


878.28 dols. 
No claim 
536.25 dols. 
No claim 
| ” 
14,142.65 dols. 
No claim 


217.65 dols. 
483.00 ,, 
208.75 ,, 
568.67 ,, 

No claim 
” 


70.00 dols. 
No claim 


1,022.72 dols. 
No claim 


1,172.31 dols. 
No claim 


” 


” 
19,624.10 dols. 
No claim 
460.00 dols. 
593.47 dols. 
No claim 
” 
” 


514.98 dols, 
2,500.00 ,, 
No claim 
2,500,00 dols. 
No claim 
583.29 dols. 
91.50 ,, 
167.02 ,, 
No claim 


” 


1, 435. 43 dols. 


No claim 
4,313.15 dols. 
No claim 





quantity of water as the pipe sprinkler under a head of 
40 ft. These large deliveries of automatic sprinklers 
would exhaust the capacity of any system of pipes in use, 
if the whole of them were to be required simultaneously, 
From the nature of its operation, automatic sprinklers 
can be called into effective service only as the increased 
— produced 4 a fire requires their action. 
hen a fire in a building of any considerable size has 
increased to such an extent that the sprinklers on more 
than one floor are in operation, then there is little chance 
of automatic sprinklers, or any other apparatus, saving 
~~ portion of the ar 
he relative amounts of water thrown by the different 
sprinklers is not to be considered a measure of their merit; 
but they indicate that larger pipes are essential to supply 
those sprinklers with more ample capacity for discharge, 
in order that a sufficient head may be maintained to insure 
satisfactory distribution. 

It seems hardly feasible to prepare tables of the sizes 
of pipes suitable for sprinkler systems, because the diverse 
conditions of head and discharge would make any set 
rules subject to numerous exceptions. 

There has never been any fire started under automatic 
sprinklers which reached sufficient headway to melt open 
every sprinkler in a system, but the pipes used by the 
manufacturers of sprinklers are applied in accordance with 
the following Table, which is based _— supplying the 
sprinklers with an effective head of 3 1b. pressure at the 
— and a loss of 3 ft. of head for every 10 ft. of 
pi 


Number of Heads, Diameter of Pipe. 
‘ in, 
4 1 
6 1 
8 1! 
16 2 
25 2 
40 to 60 ¢ 
60 ,, 80 3h 
90 ,, 125 


Practical Results of Automatic Sprinklers.—Any investi- 
gation must savour more or less of the laboratory, and its 
value is measured only by the approximation to the condi- 
tions of actual practice. The experience gained in mill 
tires, which later light shows to have been preventible, is 
a rather expensive way of obtaining an education, and in 
order to make the most of it, the list in the adjoining 
column is given of fires where sprinklers either put out the 
fire altogether or co-operated with other fire apparatus. 
The amounts of losses generally represent more water 
damage than property burned. 

There have been doubtless other fires which were simi- 
larly extinguished without material loss, and thus escaped 
the attention of the insurance companies. The list of fires 
and the losses paid in each instance is of especial value, 
because testimony showing what the automatic sprinklers 
have done outweighs the most carefully pote opinion 
as to what they might do. From this list there are 
omitted the amount of loss in instances where the fire 
started in some unprotected place, and extended to other 
buildings or stories where there were automatic sprinklers. 
Automatic sprinklers cannot be expected to save a build- 
ing where one or two stories beneath are burning. Fur- 
thermore, the additional protection afforded by automatic 
sprinklers should not be allowed to commute for other 
forms of fire apparatus, and their introduction should not 
be a reason for diminishing a single fire pail or displacing 
a single hydrant. 

he Parmelee and Grinnell sprinklers were two of the 
earlier ones in the field, and from their more extensive in- 
troduction have been exposed to a greater number of fires 
than some of their later competitors, who, it is hoped, 
would have shown an equally creditable record under the 
same circumstances. 

Freezing.—There have been numerous instances of diffi- 
culties caused by water freezing in sprinklers. With up- 
right sprinklers this should not be a matter of any trouble, 
as water can be drawn from the whole system before the 
cold season if the building cannot constantly be kept 
warm. But with pendent sprinklers the water cannot 
drawn, except from the pipes, unless each head is removed. 

Some experiments have been made upon solutions which 
were of low freezing point; but up to this time there 
seems to be no such liquid which proves incombustible 
under all circumstances, and will neither corrode the pipes 
and sprinklers by inducing galvanic action, nor deposit a 
sediment under certain circumstances. 

The arrangement of pipes against the ceiling is of great 
convenience in mills che ere the interference of branched 
pipes used for pendent sprinklers with belts and shafting 
is often inconvenient ; and in case of a collision the belts 
get the better of the sprinkler pipes. 

In the _ of storehouse protection, these objections 

do not appl y, and for such places a branched pipe 
system without sprinklers has practical merits which 
cannot be disregarded. 
For those kinds of valve sprinklers where the valve is 
quite near the coupling, as in the Burritt sensitive, Wal- 
worth, Bishop valve deflector, and the Kane sprinklers, 
it may be considered feasible to render the sprinklers 
proof against injury from freezing, by making the fitting 
Zin. instead of 4 in. thread, and tapering the inlet to the 
sprinkler, Such a form would permit expanding ice to 
rise without pare ge er sprinkler. 

Sealed sprinklers should not be connected directly to 
distributing pipes, in the manner of valve sprinklers, be- 
cause ‘the circulation of water after one sprinkler has 
opened is sufficient to cool the sprinkler and prevent the 
prompt operation of the remaining sprinklers ; and it is 
only when placed at the ends of fae pipes in the proper 
manner that sealed automatic sprinklers should be ap- 








proved for protection against fire. 
Valve Seats.— Lead is the _ material which has been 
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used with success in sensitive automatic sprinklers. 
Valveseats made of rubber and other compounds were found 
to adhere to the brass, requiring, in the case of rubber, 
pressures of from 35 Ib. to 641b. to the square inch to 
remove the valve from its seat. It is suggested that the 
sprinklers with rubber valve seats have thin sheets of 
lead placed over the rubber. One sprinkler used vulca- 
nised fibre valve seats. A number of them were im- 
mersed in distilled water for a few days, the result showed 
an acid reaction. Bright copper wire was placed in the 
water, and there was sufficient acid present to corrode 
it in one day. Whatever may be the merits of this 
material in compression valves, which are subject to fre- 
quent use, it is considered that it is liable to stick in an 
automatic sprinkler, and its use is not approved. 


‘‘ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
ComPpiteD By W. LLOYD WISE, 
SELECTED ABSTRACTS OF RECENT SPECIFICATIONS PUBLISHED 
UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
in each case after the price; where none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 

ome of og To may be obtained at 38, Cursitor-street, 

hancery-Lane, E.C., either personally, or by letter, enclosing 
amount of and postage, addressed toH. Reaper Lack, Esq. 

The aate of the advertisement of the acceptance of a complete spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent — of opposition to the grant of a 
Patent on any of the grow mentioned in the Act. 


DYNAMO-ELECTRIC MACHINES. 

314. S. Williams, Newport, Mon. o-Electric 
Machines. [4d.) January 2, 1884.—The conductor to form the 
armature coils is wound upon a rectangular frame until there is 
sufficient wire on to form one coil; the ends of the frame are 
then unbolted, and the conductor led inside the frame so as to 
enable it to be rotated in the opposite direction to form the next 
coil. The process ef alternate winding is continued until a suffi- 
cient number of coils are formed, there being no break or junction 
inthe conductor. The coils are then removed from the frame, 
and are mounted so as to be rotated between electro-magnets with 
alternating and opposite poles. The conductor to form the coils 
may be cut or stamped out of sheet metal, or be cast in copper, 
the strips being fitted in grooves in a boss and secured by means of 
projections from their bases ; the strips are joined at their outer 
edges to forma continuous coil, the armature consisting of any 
number of such sector-shaped coils wound alternately in opposite 
directions. (Accepted December 12, 1884). 


1291. W. A. Leipner, Bristol. Armatures of Dynamo- 
Electric es. (6d. 11 Figs.) January 12, 1884.—A num- 
ber of separate coils wound on frames are set in, on, or around the 
circumference of a disc or ring frame of wood, papier-mAche, vul- 
canised fibre, or other suitable non-conductor. The disc or frame 
may be pierced with a number of equidistant holes, in which cores 
of varnished iron wire are inse’ so as to protrude equally on 
opposite sides, the coils or bobbins being placed on the protrud- 
ing ends, or the bobbins may be affixed radially to the disc so that 
their poles all face outwards. The coils are each mounted on a 
core composed of a piece of sheet iron folded on itself to a Y form, 
and having slightly flanged ends, The core is thrust through 
slots in the armature frame, and varnished iron wires or strips are 
placed in the folds, the folds being thus forced out and securing 
the coils. The coils of the two bobbins in each Y piece are con- 
nected so as to form a continuous spiral, the end of which is con- 
nected to the beginning of the next spiral, so that a complete 
circuit is formed round the ring. (Accepted November 21, 1884). 


3282. E. L. Voice, London. Mechanical Genera- 
tion of Electricity. (4d.) February 14, 1884.—A core, come 
posed of a number of discs of soft iron threaded centraliy ona 
shaft with which they are in electrical contact, and connected at 
their peripheries by means of a number of longitudinal rods, is 
rotated within a solenoid or electro-magnet in the axis of which 
the shaft is arranged. The currents are radial, and are colleeted 
from the circumference and from the shaft. The discs are pre- 
ferably insulated from one anether, and are slit radially. Two 
solenoids may be connected together to form a closed magnetic 
current. The magnets may be arranged in sections with like poles 
together, and the a sections of discs connected in 
series. (Accepted December 16, 1884). 


3462, W. A. Carlyle, Birmingham. o-Electric 
Machines, (6d. 13 Figsd& February 18, 1884.—This relates to 
commutators of dynamo-electric machines. The commutators com- 

rise two insulated metallic rings or sections having longitudinal 
pars projecting from their adjacent sides. The rings are fixed 
on and insulated from the armature shaft, the bars on one passing 
between the bars of the other, so as to form a cylindrical surface 
concentric with the shaft. The rings or sections are each divided 
longitudinally into two or more pieces, and are connected together 
by a nut screwed on each end concentrically with the armature 
shaft, or by bolts passing through the two divisions, or by other 
suitable methods. (Accepted December 12, 1884). 


4112. J. H. Johnson, London. (Z. 7. Gramme, Paris). 
Commutators or Collectors of Electrical Machines. 
(6d. 4 Figs.) February 28, 1884. 
—The brushes are pivotted or 
centred upon a support, and are 
operated simultaneously by chang- 
ing the relative positions of the 
supports and of plates or rings 
connected to the brush holders, by 
a partial rotary movement, Re- 
ferring to the illustration, sup- 
posing there to be six poles, the 
three positive and the three nega- 
tive brushes are carried by suitable 
holders CC" pivotted respectively 
to annular fixed supportsA B. A 
star-shaped plate E carries a series 
of pins engag'ag respectively with 
recesses provided in the extrem- 
itiesof the holdersCC!. The plate 
E is caused to turn on its centre by means of a lever L, and there- 
by —_ the brush holders simultaneously so as to place the 
brushes in or out of contact with the commutator K and adjust 
their pressnre with great precision. In a modification for a 
twelve-pole machine, the positive and negative brushes are carried 
by two annular plates connected together, and to a ring capable of 
turning concentrically to the shaft by insulated screws. One 














plate is provided with an arm carrying a worm engaging witha 
toothed segment connected to an insulated ring itself connected 
by insulating screws to another insulated ring which is connected 
by insulating screws toa ring capable of turning concentrically 
with the shaft. Pins on the two rings operate respectively the 
brush holders as in the illustration. e supporting plates of the 
brush holders are fixed by means of screws working in curved 
slots, and the brushes are adjusted by turning the plates succes- 
sively through one-twelfth of a revolution, and adjusting the ends 
of the brushes to a mark. The plates are then fixed by the 
screw, and the pressure of the brushes regulated by means of the 
worm. If the brush holders are insulated they may be carried on 
a single support. The supports may be movable, and the pins 
for operating the holders fixed. (Accepted December 12, 1884). 


5335. _ Sir W. Thomson, G ow, and 8. Z. de Fer- 
ranti, London. Dyasme aieokte Machines. [6d. 5 
Figs.) March 22, 1884.—In alternate current generators the in- 
su ted rings from which the currents are collected are formed 
with discs projecting outwards around them, and each disc is sur- 
rounded at its outer part with a fixed ring, U-shaped in cross- 
section, and having its lower part filled with mercury, the mouth 
of the lower part being enlarged to form a reservoir for the mer- 
cury. A = leads upwards from the top of the ring, the mercury 
being forced up the pipe to a height depending on the speed of 
revolution. ¢ disc near the axle is thicker than the outer por- 
tion, and around the shoulder, where the change takes place, is a 

groove, the mercury, when the armature ceases to revolve, 

ropping into the groove and flowing to the lower part of the ring. 
The axis is hollow, and the conductors are carri coneunietentie 
to one another within it. This was fully illustrated and described 
in our issue of October 10, 1884. (Accepted December 2, 1884). 


_ J. c. Monto, penton, (u- Deprez, Paris). 
gula e Speed of Dynamo-Electric Machines 
Used for buting Electric Currents. [6d.4 figs.) 


January 9, 18%4.—This relates to apparatus for rendering constant 
the speed of dynamo-electric motors. Referring to the illustra- 
tion, the field magnets are wound with two sets of wire Ee. The 
wire ¢ is arranged in series with the armature and communicates 
with the line, and the wire E is connected with the terminals of 
an auxiliary dynamo-electric machine m. The wire e is of such 
length that when the motor is running at its normal speed, the 
magnetic field which it creates gives rise in the armature to a 
counter electromotive force equal to half the electromotive force 
of the feeding circuit. The wire E is of such length that it, when 
it is in action, creates a magnetic field evolving an electromotive 
force double that due to the wiree. The rotary motion of the 
auxiliary machine is fixed in relation to that of the motor, anda 
centrifugal governor controls the movement of its brushes. Should 





the speed of the motor from any cause increase, the speed of the 
auxiliary machine is also increased, and its brushes soins actuated 
by the governors, acurrent passes into the winding Eand gives rise 
to an electromotive force equal to that of the feeding circuit, 
stopping the current passing into the circuit ¢, and the speed thus 
decreasing the current from the auxiliary machine becomes 
weaker, and the motor settles down at its normal speed. The 
auxiliary machine may be driven normally at a speed just below 
that which corresponds to its giving a current. The circuit ¢ 
contains a rheostat by which the current is gradually turned on, 
and may contain a second rheostat by which resistances are 
thrown into circuit automatically as the speed increases, so as to 
leave the excitation entirely to the small machine, or the small 
machine may be dispensed with, the coils E being in a shunt and 
containing a rheostat, the resistances of which are gradually and 
automatically thrown out of circuit as the speed increases. 
(Accepted December 12, 1884). 


2266. T. J. Handford, London. (F. J. Sprague, New 
York, U.S.A.) Regulating Electro- c Motors. 
6d. 17 Figs.) January 28, 1884.—The coils of the field magnets 
are divided into sections and the armature is placed in a shunt 
round a variable number of such sections and is in series with the 
remaining sections. Figs. 1, 2, and 3 illustrate the principle of 
the invention. In Fig. 1 the g ti " supplies the current to 
the conductors CC!. A derived circuit pp! extends across the 
conductors, the current flowing in this circuit depending on the 
difference of potential between p and p' and the resistance of the 
circuit. A second circuit p p? is taken as a shunt to the 
circuit p p!, and the current in this circuit is varied by moving 
the point p? away from or towards p as shown at p3. Or the two 
points p p may be made to approach each other, cross, and then 
recede, the current in the shunt decreasing to zero and then again 





increasing in the opposite direction, as shown in Fig.2. In Fig. 3 
two circuits are shown, p a p! and p b p!, and a shunt circuit ab 


fat (ae 








is shown between them. The current in a b varies, decreasing 
from the ition p pl to al b' and increasing, but being in the 
opposite direction, from a! 61 to p! p. In a motor the field circuit 
takes the place of the circuit p p? p' in Figs. 1 and 2 and of the 
circuits p a p' and p b p’ in Fig. 3, and the armature circuit takes 
the place of the circuit p p4 p? in Fig. 1; p' pt p?, Fig. 2; and ab, 
Fig. 3. In Fig. 4thecurrent entersat ¢ and divides at e', part pass- 
ing direct to d through through the coils F and the rest through 
the sectional coils F to c where it again divides, part ing on to 
d and the rest to the contact block c!, arm /,b rush n, armature A, 
and brush n' tod, The armature is thus in series with all the 
sections F to the right of dividing point c and in shunt relation to 
the remaining sections F. By moving the arm J, the dividing 
point is changed. Several modifications are illustrated and de- 
scribed. The regulations may be effected by hand or automati- 
cally by means of a speed governor. The commutator may also 
be arranged to reverse the direction of rotation of the motor. 
(Accepted December 5, 1834). 

15,355. F. H. Danchell, Maidstone. Electric Loco- 
motives. (6d. 6 Figs.) November 21, 1884.—This refers to 
Specifications 395 and 5939 of 1883. A wheel on the shaft of the 
electromotor transmits by elastic frictional contact the power to 





wheels on the axles of the road wheels, which run on two bottom 
rails, the engine being steadied by gripping wheels bearing on the 
sides of a top rail. Elastic contact wheels, each consisting of a 
spiral — fastened at one end to a boss, whilst the other end 
is fixed to the previous convolution, bear on the side of the top 
rail and conduct the current to the motor. Adhesion rollers by 
suitable connections with the drawbars that connect the locomo- 
tive with the carriages, are forced when the tractive force exceeds 
a certain amount against the under side of the top rail, and so 
give the road wheels greater grip. (Accepted December 30, 188). 


SECONDARY ELECTRIC GENERATORS. 


2858. L. and J. D. Gibbs, London. Producing 
U ic Currents in Secondary Circuits. 
er 6 Figs.) February 6, 1884.—The secondary conductors are 

id parallel to the primary conductor and are connected in 
multiple arc. The primary wires of the coils are all included in 
the main or generating circuit in series. The secondary con- 
ductors of each set are connected in multiple arc and the several 
sets are connected either in multiple arc or in series, or in a multiple 
series. Referring to the illustrations, in Fig. 1 the secondary 
insulated conductors d are laid parallel to the primary or central 

ductor and are cted in multiple arc to a single conductor 








forming part of a circuit for lighting or other purposes. Fig. 2 
shows a construction of cable with a central conductor ¢ doubly 
insulated and six secondary cables d laid parallel to its axis, and 

of eight wires ey two.coatings of paraffined 
he cable thus formed is roll 


each com 


cotton. on a cylinder e of card- 
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board as shown in Fig 3, anda bundle f of iron wires may be 
placed in the centre. By separating the spirals of the primary 
circuit, the considerable resistance due to the counter electro- 
motive force on the primary current is neutralised. Fig. 4 shows 
the induction coil made of fine wires d laid parallel and with an 
insulating thread g between each and connected tegether by a 
lacing h of silk forming a ribbon which is laid on and secured to 
an insulated primary conductor c, which may be in the form of a 
flat ribbon. e wires d and strips g are arranged as the warp 
and the lacing h as the weft. A number of induction coils may 
be arranged in groups of four columns, the primaries being all 
conn in series in the generator circuit. The secondaries of as 
many coils as may be desired are connected in a consumption 
circuit including the translating devices. An ordinary switch- 
board may be employed for altering the connections of the se- 
condary circuits as desired. (Accepted December 19, 1884). 


$173. [6d. 5 Figs.) February 12, Pensa this ae 

uent specification another construction of generator is employed. 
— The coil is constructed of a 
number of divided discs of 
— connected up to form 
helices with their width or 
flat surfaces at right angles 
to the axis of the coil. Re- 
ferring to the illustration, 
the annular conducting discs 
Aare divided at one part, and 
at each side of the opening 
and extending outwards are 
ears by means of which the 
discs are connected to form 
a helix. Two helices are com- 
bined to form a coil, ears on 
one disc projecting between 
the ears of the next lower 
disc. A disc of insulating 
material is interposed be- 
tween the adjacent conduct- 
ing discs. The discs are 
pressed together between two 
surfaces E E by bolts and 
nuts F, the ears on the discs 
projectirg spirally around 
the coil, the ears of the 
primary coil alternating with 
those of the secondary. The 
helices are shown arranged 
around a hollow cylinder of 
paraffined cardboard, within which is a core K of soft iron wires, 
which is capable of being raised and lowered so as to regulate the 
current. (Accepted December 2, 1884). 


ELECTRIC BATTERIES. 


2120. D. T. Piot aad A. Levy, London. Voltaic 
Batteries. [4d.] January 25, 1884.—The depolarising liquid of 
the battery is regenerated by the employment of some material 
which has a strong affinity for water and preferably also rich in 
oxygen, such as sulphuric acid, such material being contained in 
a separate vessel orcompartment. The regenerating fluid may be 
placed in a porous cell placed within the liquid, or a porous cell 
may be divided into two com ents by a carbon partition 
forming the positive electrode, the regenerating substance and de- 
polarising liquid being contained respectively in the two compart- 
ments. Chloride of calcium may be employed in lieu of the sulphuric 
acid. The carbon plate is preferably perforated, the holes being 
filled with porous plugs. (Accepted December 12, 1884). 


2383. F. H. Gossage, Widnes, Lanc. Galvanic 
Batteries. (2d.] January 30, 1884.—The zinc element is 
placed in a porous cell with a solution of caustic soda or potash, 
and the carbon element is placed in a depolarising solution of 
bichromate of potash or soda, or a mixture of peroxide of man- 
ganese or bleaching powder and water. The residual products, 
zincate of soda or potash, and oxide of chromium, may be em- 
ployed for various useful purposes. (Accepted January 9, 1885). 


2494. P. R. de F. D’Humy, London. Galvanic 
Batteries. (6d. 10 Figs.) January 31, 1884.—A reservoir 
or tank has a top forming a shallow tray and formed with a 
number of small holes in each of which a tube of glass is fitted, the 
lower end of which extends nearly to the bottom of the reservoir, 
whilst the — end is enlarged and formed with a socket or recess 
resting on the shallow tray. The lower end of a porous cell 
having a central perforation is placed in each socket and a shallow 
perforated tray is then placed so as to rest on the enlarged ends of 
the glass tubes with a porous cell passing through and fitting each 
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perforation. A bottomless frame divided into partitions is then 
placed over the whole, which is then coated with solid paraffin 
or other material to form tight joints which will permit of 
ready dismounting. The tank is supplied with compressed air, 
the exciting liquid being forced up the glass tubes into the — 


ec gnerd the air, and driving the fluid into the other bulb. This 
bulb being thus heavier, rotates the shaft, breaking the circuit to 
the heated bulb and making it with the other, which is thus heated, 
and eventually turns the shaft in the opposite direction, n re- 
— the connections. By means of commutators on the shaft 





cells, and by withdrawing the pressure the liquid is all 

fiow out of the cells. A series of batteries constructed as above 
may be arranged at different levels and have their reservoirs con- 
nected to a common air supply pipe. The outer cells formed 
between the porous pots and the partitioned frame are connected 
in series so as to enable the liquid to be drawn off. The liquid is 
supplied from a reservoir placed above and provided with a screw- 
down valve. Any cellor chamber is supplied with liquid by 
means of a glass bulb having a long spout at one end and fitted 
with a collapsible hag at the other. The spout may be 

down the hollow negative electrode, and by collapsing the bag 
the ‘eo in the globe is forced out. (Accepted December 16, 
1884) 


15,713. D. G. Fitzgerald and T. J. Jones, London. 
Voltaic Batteries. (2d.] November 28, 1884.— 

Lead in a fine state of subdivision is <a to one or both sides 
of a conduct-supporting plate, preferably of lead perforated with 
small holes and comp: , and is used in lieu of the zinc element 
in a battery, or a plate of spongy lead p by any of the 
known methods may be employed. (Accepted January 6, 1885). 


15,772. [6d. 12 Figs.) November 29, 1884.—In this specifi- 
cation the process for producing negative elements for voltaic 
batteries is described. Plates or masses of oxide of lead are pre- 
pared from a pasty composition of oxide of lead preferably mixed 
with finely divided lead, are dried under pressure if desired, and 
are then converted by electrolysis in peroxide of lead. (Accepted 
January 6, 1885). 


3579. H. J. Haddan, London. (C.F. Brush, Cleveland, 
U.S.A. Plates for Use as Elements in 

Batteries. [ls.Sd. 21 Figs.] February 19, 1884.— 
The lead plates are provided with thin projecting leaves arranged 
in close proximity to each other, and in order that the metal may 
flow freely into the small cavities of the mould in which the P - 
jecting leaves are formed, the mould, which is jointed or divi ed, 
is submerged in a bath of the molten metal and allowed to fill, 
while two or more of its opposite parts are separated, after which 
it is closed whilst still submerged. The mould is tightly jointed 
before being submerged, and is opened when submerged. It is 
heated before being submerged to a point above that at which the 
metal flowing therein, after submergence, would chill too rapidly, 
but below the melting point of the metal. On closing the mould 
the lus metal is expelled through the joints and the joints 
closed by a film of metal solidified by the closing of the parts 
of the mould on one another, the mould being at a lower tempera- 
ture than the molten metal, Referring to the illustrations, the 
frame A of the mould is rectangular and stayed by longitudinal 
bars a@. The lower transverse bar of the frame is shaped to enter 
the metal like a wedge, and has cast with it two projecting lugs 
a?, by means of which the two parts are hinged together. On the 
upper crossbar of the frame are cast two curved arms a3, through 
which passes the handle. The mould proper B rests on bosses on 
the bars a, and has its upper bar } recessed longitudinally to form 
one-half of a filling head, and connected with the matrix of the 
mould by slots serving to supply metal to make up for shrinkage. 
The lower crossbar is formed with two lugs in which are recesses 
opening into the matrix. These recesses form lugs on the plates 
by which they can be carried. The matrix is made up of a large 
number of longitudinal steel plates slightly bevelled off to give the 
draught necessary for the withdrawal of the leaves of the casting, 
and separated at their outer sides by thin longitudinal brass — 
or the steel strips may be made thicker along their sides. The 

















strips may be notched at equal intervals, forming a continuous 
-shaped groove across the mould. The ends of the strips are 
bevelled off to form a groove across the mould, the groove commu- 
nicating with the recess in the crossbar b, and forming leaves at 
the ends ofthe casting. The strips are held together by transverse 
rods passing through the steel and brass strips as shown in dotted 
lines Fig. 2, the end bars being secured to the side bars by screws. 
The bevelled sides of the steel strips face outward from the centre 
of the mould. Projections on the end bars enter into recesses in 
the strips. In the upper half of the mould the notches extend into 
the brass strips so as to form fins on the upper surface by which the 
plates are extracted. If the plates have only leaves on one side, 
the other half the mould is flat with a series of transverse grooves. 
The parts of the mould are hinged together so as allow for expan- 
sion as shown in Fig.2. A — of sheet metal / prevents spurt- 
ing of the metal upwards when the parts are brought together. 
A locking bar D secures the two parts of the mould together when 
lowering into the molten metal and when withdrawing. The lock- 
ing bar is so arranged that when placed upon projecting parts of 
a closed mould it is moved into a locking ion the opening 
of the parts of the mould, and automatically shi to a lockin 
ition so as to lock the parts together when the mould is closed, 
specification also describes apparatus for effecting the various 
manipulations to which a mould is subjected in carrying out the 
various steps of the process as described above. The mould is 
lowered by mechanism into the molten metal, and by means of a 
toggle joint mechanism the mould is open, and is re-closed by 
a continuation of the movement which opened it, and by the re- 
closing is locked. (Accepted December 23, 1884). 


ELECTRIC CURRENT METERS. 

123. J. Tavener, London. Measuring and Re- 
gistering Electric Curren [6d. 1 Fig.) January 1, 
1834.—A tube having a bulb at each end (similar in — toa 
differential air thermometer) is partially filled with mercury or 
other suitable fluid, and has a platinum wire inserted through each 
bulb. This tube is balanced on a shaft carrying a commutator. 
On inserting the instrument into the circuit to be measured, the 
current traverses the platinum wire in one bulb, heating it, and con- 


e required reversals are made, and also at reversal a circuit 
is made or broken to an elect agnet ting a spring lever 
actuating the registering mechanism. The meter registers the 
product of the current into the electromotive force. (Accepted 
January 2, 1885). 


15,544, J. and H. M. Goodman, Louisville, Kent., 
U.S.A. Electricity Gauges. [4d. 1 Fi.) November 25, 
1884.—The current to be measured is passed through two electro- 
magnets, one being fixed and the other suspended on the end of a 
pendulum, the circuit being completed through the magnets by 
means of a projection on the — normally bearing against 
@ fixed spring projection. e current ind an opposit 
polarity in the adjacent poles of the magnets causing them to 


th 1 














repel one , the p operating by means of a pawl or 
ratchet wheel the registering mechanisn, and breaking the circuit 
when the magnets again approach one ther, and the contact 


will be remade. The ndulum, when it breaks the circuit, 
through the magnet makes a second circuit through a resistance 
equal to the resistance of the two magnets. A shunt circuit in- 
cluding a suitable resistance may be arranged across the terminals 
of the meter. (Accepted January 9, 1885). 


GALVANOMETER. 

1560. L.B. Miller,London. Measuring Electricity. 
(6d. 4 Figs.) January 16, 1884.—An outer glass tube supported in 
a brass case having its sides cut away is closed at its lower end 
which projects within a solenoid surrounding the lower end of the 
brass tube. In the glass tube is a quantity of mercury covered 
with alcohol coloured red. A glass tube having a comparatively 
small bore is fused to the top of a tube having a larger bore and 
open at the bottom. A tubulariron core closed at its lower end 
fits within this larger tube, and is kept central within the outer 
tube by small guides attached to its bottom. The tubes and iron 
core float in the mercury and spirit in the outer tube, and a small 
hole is made through both the iron and glass at the level at which 
they float in the mercury. The top of the outer tube is then 
closed, the top of the small tube being guided by means of a wire 
guide. The current being passed round the solenoid, the iron 
core is attracted downward, and the small hole being covered by 
the mercury, the spirit in the plunger is forced up the bore of 
the small tube for a distance depending on the downward motion of 
the core and tube, and so on the currrent. The solenoid may have 
a few turns of thick wire in the main circuit, or a large number 
of turns of fine wire as a shunt to the main circuit. If the core 
is about two-thirds of its length within the solenoid, the rise of 
the spirit is gee eee i to the current, or if desired the instru- 
ment may be calibrated. (Accepted December 9, 1884). 


ELECTRIC CONDUCTORS. 


2758. A. A. Cowles, New York, U.S.A. Electric 
Conductors. {6d. 4 Figs.) February 5, 1884.—The conductor 
is com of two metallic conductors a b covered with a water- 

roof insulation c Becca of woven material saturated with 
ituminous material applied to the wires in an adhesive condition. 
A second covering may laid so as to break joint with the first 
layer. A braiding of threads is then applied to the coverings, one 
braiding d being of different colour to the other. The braiding is 
usually protected by a fire and waterproof paint applied to the 





layer c, the braiding being put on whilst this coating is still wet. 
The two conductors are then laid side by side with inte 
strings or cords f, and are bound together by an adhesive tape g. 
A winding k isthen applied, and is saturated with paraffin. A 
flexible adhesive waterproof tape may be prepared by rolling the 
tape after it has been impregnated with the waterproofing material, 
and afterwards heating it to expel the moisture and soften the 
a for applying it to the conductor. (Accepted December 9, 
1884). 


15,372. H. H. Lake, London. (J. Greenalgh and P. 
Chase, Boston, Mass. U.S.A.) Electric Cables. (4d. 4 Figs.) 
November 21, 1884.—A compound conductor or aggregation of 
insulated wires is covered with a ribbon or strip of sheet metal 
either plain or corrugated, the strip being applied spirally, 
and having the edges of its coil soldered or brazed together to 
form water-tight joints. The edges are apocqang A overlapped. 
The strip may be corrugated longitudinally so as to increase its 
strength. (Accepted December 23, 184). 


ELECTRIC SWITCHES. 

4270. G. R. Richardson and W. Raworth, London. 
Removable Key Switches for Electric Lamps, &c. 
(6d. 12 Figs.) March 3, 1884.—The positive and negative con- 
ductors 0 down thecentre of the key, and are conxected to two 
wards, e key with the wards is inserted through a slot in the 
case, and the wards slide along sloping projecting flanges of two 
half discs, connected to the leads, into a sunk seating in which 
they are held i a spiral spring fixed on the shank portion of the 
key. (Accepted December 30, 1884), 

14,927. A. Khotinsky, Rotterdam. Electric Switch. 
(4d. 3 Figs.) November 12, 1884.—A slightly coned stud projects 
from a metal piece fixed on a non-conducting base, and inline with 
the stud is a tubular metal piece also mounted on the base. A 
split tube that can be turned by a handle fits within the tubular 
piece and has a stud passing into a helical slot in the piece. On 
turning the tube it is traversed in the tubular piece, and its end 
is forced over the conical stud, which is thus connected with the 
tubular piece. The leadsmay be connected to one or other piece 
through a safety fuze. In a modification a plunger can be slid 
forward in a tubular guide, so as to make contact with a split 
tubular piece, against the resistance of a spring, and be retained 





in place by a spring trigger. On depressing the trigger the 
plunger isshot back and contact broken. The sliding bolt may 


the next forward tube be 
(Accepted 





make contact in succession with a series of split tubular pieces, so 
as to bring into circuita — : cells, it making contact with 
ore leaving the preceding tube. 
December 30, 1884). . , 


TELEPHONIC APPARATUS. 


339. H. J. Allison, London. (D. Drawbaugh, Eberly’s 
Milis, Penn., U.S.A.) Telelphone Transmitters. (8d. 
22 Figs.) January 2, 1884.—Referring to the illustrations, the 
front diaphragm E and rear diaphragm F are mounted in a 
box B supported at a distance from the backboard A by blocks 
G and closed in by front and back covers C and D having 
central orifices. The sound waves impinge on the front dia- 
oe n directly, and on the back after reflections from the 

A. A block of wood H having its face inclined at 45 deg. 
is secured to the diaphragm F, and has secured to it a metal 
plate covered or coa with pulverised gas carbon mixed with 
rubber varnish or other binding material. A second metal plate, also 
inclined at 45 deg., and having its face covered, is secured to a metal 
viece L secured tween two pieces of wood M on the diaphragm 

, and rests on the lower electrode. The local circuit passes 
from one pole of the battery by the primary of induction coil and 
the electrodes to a spring contact, actuated as is usual by the 
weight of the telephonic receiver and to the other pole of the 
battery. The secondary circuit is connected to the line and 
to the receiver. In a modification the rear diaphragm is 
dispensed with and the outer diaphragm a two electrodes 
insulated from one another and on which bears a third elec- 
trode suspended from a fixed support. The diaphragm is sup- 
— at the top side only, where it rests on cushions of ,felt and 
ts lower side rests on an elastic support ; the instrument is thus 
unprovided with an inclosing case. In a third modification 
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Fig. 1. 





























cylinder of carbon is suspended within and rests on an india- 
rubber cushion at the bottom of a hollow carbon cylinder attached 
to the diaphragm, and the inclination of which can be varied so as 
toYegulate the pressure. In a fourth modification a carbon bell 
rests on an annular cup-shaped piece of carbon secured to the 
diaphragm, the ball being secured to a rod which is raised by the 
weight of the receiver when itis on its hook, and by limiting 
the fall of this rod the pressure is adjusted. The inclosing case 
may be made of cast iron supported on the backboard by means 
of three blocks of rubber so as to B ten vibration being com- 
municated from the walls. (Accepted December 16, 1884). 


3551. A. A. Campbell Swinton, Newcastle-on-Tyne. 
Electric Telephones. (6d, 8 Figs.] February 19, 1884.— 
Two or more suspended pieces or tongues constituting pendula 
each carry a contact piece. These contact pieces, under the in- 
fluence of varying pressures due to sonorous vibrations of the 
atmosphere, are pressed with a correspondingly varying force upon 
another conducting body or bodies, and so regulate the electric 
—" passing through the instrument. (Accepted December 9, 
1 


13,682. J. N. McIntire, New York, U.S.A. Art of 
Telephony. (6d. 2 Figs.) October 16, 1884.—The sound waves 
are communicated to the diaphragm or other device for varying 
the condition of the electric current through the medium of a 
column or body of confined air. A tube is connected at its inner 
end to the perforated front of the transmitter box, and is provided 
at its outer end with a flared mouthpiece. The tube may be 
formed integral with the cover. (Accepted December 30, 1884). 


1077. G. L. Andres, London. Telephone Trans- 

. (6d. 7 Figs.) January 9, 1884.—A block or piece of 

hard or engine coke is arranged in loose contact with a piece of 
metal. Preferably the coke is so formed as to present a concave 
or cup-shaped surface to the mouth of the person using the in- 





strument, this surface collecting and conc ig sound waves 
and = with the ordinary mouthpiece. (Accepted January 
9, 1885). 


TELEGRAPHIC APPARATUS. 


3436, J. G: 2, London. Telegraphic Relay Ap- 
Pparatus. (6d. 5 Figs.) February 16, 1884.—A set of magnets 
are so arranged that their alternate or positive and negative poles 
face one another, the object being to render them sensitive by 
the reciprocal and multiplied action produced. One magnetmay 
be stationary, and the other fixed to a vibrating lever provided 
with a suitable make-and-break contact. Permanent magnets 
provided with iron pole-pieces, round which are placed the jre- 
ceiver coils, may be substituted for the ets. ets acting 
on the reverse side of the vibrating levers are employed to control 
rd _ the action of the apparatus, (Accepted December 12, 

884 


12,215. F. H. W. Higgins, London, Telegraphic 
Transmitting Instruments. [6d. 2 Figs.) Sentenier 9, 
1884.—This relates to transmitting instruments, in which a barrel 


with pins upon it is by depressing finger keys corre- 
sponding to the letters of the alphabet and other symbols, and 
in which the pin barrel when permitted to revolve carries 


round with it a wheel with projections and gece, which as it 
revolves produces a succession of contacts. he key transmitter 
is provided with two separate contact springs making contact 
alternately upon the contact wheel, and each having a separate 
circuit, including a relay and condensers to [avoid sparking at the 
contacts. The relays transmit respectively positive and negative 
currents along the line. The pin barrel is connected with the 
contact wheel by aspring. A pawl is dropped into the teeth ofa 
wheel when required to connect the contact wheel and barrel 
with a motor for driving them. On stopping the jpin barrel the 
spring becomes distended and the pawl is lifted and again falls 
in gear on the release of the barrel. (Accepted December 9, 1884). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of = law cases in the United States, may be 
consulted, gratis, at the offices of ENGINSERING, 35 and 36, Bedford: 
street, Strand, 
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London and Provincial Water Supplies, with the Latest 
Statistics of Metropolitan and Provincial Water Works. 
By ArrHUR SILVERTHORNE. Lendon: Crosby Lock- 
wood and Co. 

Tus work commences with a short account of the 
principal water works in the kingdom, and parti- 
cular attention is directed to those which have been 
acquired by the local authorities. In many cases 
town councils have found that in supplanting the 
companies they have obtained possession of a white 
elephant, and the maximum charges allowed by law 
have had to be supplemented by a general rate, or 
by a contribution from the borough funds. Mr. 
Silverthorne is very emphatic in his condemnation 
of those bodies who do not provide for the early ex- 
tinction of the debts which have been contracted 
for water works, and he points out that while a per- 
centage of 5l. 8s. 9d. will pay off a loan, including 
both principal and 3} per cent. interest, in 30 years, 
the annual amount is only reduced to 4/. 8s. 103d. 
if it be spread over 45 years. 

The London water supply is treated very fully, 
as in all recent publications bearing on this subject, 
the prospect of a compulsory purchase lending 
special interest to all the metropolitan undertakings. 
Then follow the statistics of eighty provincial 
undertakings in Great Britain and Ireland. Each 
set of tables contains (1) the dates of the special 
Acts under which the works were constructed ; 
(2) the capital cost of the works ; (3) the townships in- 
cluded in the water limits ; (4) the number of houses 
supplied ; (5) the description of works and source 
of supply; (6) the water supplied daily for (a) 
domestic purposes, (>) trade purposes, and (c) flush- 
ing ; (7) population in 1871 and 1881 ; (8) present 
rateable value ; (9) expenditure and revenue, in- 
cluding (a) working expenses per annum, (b) annual 
instalment of capital paid off, and (c) interest and 
annuities, or dividends and interest ; (10) public 
rate, scale of water rate, and meter supply rate ; 
(11) governing body, including secretary, manager, 
and engineer. These tables represent a very con- 
siderable amount of labour, and should be of use to 
all who wish to form comparisons between the 
services of different districts and the amounts 
charged in various localities. 





L’Année Maritime Revue des Evenéments qui se sont 
accomplis dans les Marines Francaise et Etrangéres. 
Vile Année, 1882. Par Henrt Durassier, Ancien 
—— du Ministrede la Marine. Paris: Challamel 

Ine. . 
The value of this annual volume is much lessened 
by reason of the facts and incidents of which it treats 
being neither historic nor contemporary. The events 
of 1882 are still fresh in every one’s memory, but 
the record of the year’s work has already been dis- 
placed by that of 1883, and now the public interest 
centres in the balance-sheet of 1884. The Eastern 
question, with which the work before us commences, 
has passed through several phases since the Anglo- 
French naval demonstration before Alexandria, 
and now the naval officer is more engrossed in 
the transport of Gatling guns on camel-back across 
the desert than in the details of the ruined forts 
at Alexandria, and the negotiations for the pro- 
tection of the Suez Canal against Arabi Pasha. Even 
French doings in Tonquin, and the account of its 
climatic and mineral resources, are overshadowed 
by the grave difficulties which have arisen with the 
central Chinese Government, while the disputes 
between Mr. Stanley and M. de Brazza as to their 
respective powers on the Congo have been effaced by 
the late European understanding. But although the 
general contents of the volume are stale, the very 
lengthy preface is quite up to date, and is very 
highly seasoned with invective against every nation 
that presumes to trench on any territory that the 

Gallic republic has cast longing eyes upon. If M. 

Durassier fairly represents the opinions of the naval 

classes in France, it is certain that they must be 

actuated with a very hearty dislike of this country, 
founded apparently upon no better reason than that 
we protected our interests in Egypt, while the 

French declined to join in the venture, and there- 

fore cannot share in the gain. The events which 

are now happening in Egypt confirm, we are told, 
the well-known weakness of England consequent 
upon the disproportion between her appetite for 
colonial extension and the paucity of her military 
resources. She is constantly put to heavy sacrifices 
to maintain her position, and even now is paying 
the penalty for translating the specious motto 








‘*Egypt for the Egyptians” to mean ‘‘ Egypt for 
the English.” M. Durassier then catalogues every 
discomfiture England has suffered during the last 
two years in endeavouring to satisfy the European 
powers, and prophecies that some day we may find 
our Indian Empire, menaced as it is by Afghan- 
istan, Tonquin, and Cochin-China, in a critical 
position. 

Passing over the strictures upon other nations, 
particularly Austria, we come to the measures re- 
commended for the furtherance of the new-born 
French colonisation scheme, and it is amusing to 
note that our example is contiually held up for imi- 
tation, and that the Gallic inaptitude for emigra- 
tion is denied in one breath and admitted in the 
next. The administration, we are told, must make 
efforts to spread a knowledge of the advantages of 
Tonquin among the public, ‘‘ which is too often 
heedless and devoid of enterprise.” It must also 
encourage people indirectly, by means of subven- 
tions or rewards, to visit the new country and | 
establish businesses there, and when they are | 
settled it must extend a most benevolent protection 
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to them. Military incursions must be checked, and \THE AUTOBIOGRAPHY OF A WHITE- 


in their place a friendly commercial introduction | 
must lead gradually to annexation ‘‘as with the | 


HEAD TORPEDO.—No. IL. 


Now I can proceed to our own immediate family. 


English.” At home the rage for copying British | As you know, we were brought into being by Mr. 


fashions and fancies must be extended to our dis- 
position for roving, our liking for long voyages, and 
our keen scent for profit, and then ‘‘ France will 
soon regain her rank in the world, fill up the gaps 
in her population, and repair the breaches made by 
fortune.” 

We heartily trust it may be so, and have no doubt 
that we shall find the French good neighbours in 
all parts of the world, if the better sense of 
the nation be not led astray by the ignorance 
and conceit of journalists and officials who have | 





Whitehead, of Fiume, and the accompanying sketch 
shows our form, which is fishlike, and we go through 
the water by the movement of a double screw in 
our tails. 

Our first father had a greatest diameter of 16 in. 
with a length of 16 ft., and weighed, so I believe, 
somewhere about 300lb. He was a slow-coach com- 
pared to the present generation, having only a 
single screw, and travelling at the rate of about 
12.5 knots for 200 yards. If he was wanted to 
go further he was obliged to go slower, as he 


never been beyond the bounds of their own coun- | was rather short-winded. However, as you don’t 
try. But a colonial empire cannot be created by | yet understand our nature and anatomy these re- 


legislation or the publication of blue-bvoks. 


It | marks are rather premature. 
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must arise from the difficulty of living experienced | 
by a population which increases more rapidly than 
its means of subsistence, and so long as the French | 
limit the rate of increase of population so that | 
each man finds a berth ready prepared for him, 
there will be little emigration. 





Street’s Indian and Colonial Mercantile Directory, 1884-5. 
London : Street and Co.; New York: S. M. Petten- 
gill and Co. 

This is the tenth issue of this work. It commences | 

with tables of moneys, weights and measures in 

vogue in India, China, Japan, the Pacific Settle- 


directory, full particulars, with rates and terms of 
transit, of the steam and other communication with 
the places treated of, wherever anything like a re- 
gular mode of correspondence exists. The leading 
merchants and traders of every class likely to be of 
use, together with the leading professional men, are 
enumerated. All the London agents to each of the 
banks are named, and whenever possible the prin- 
cipal officials and consuls. The number of towns 
and cities has been increased by the insertion of 
rising places, and maps of all the principal countries 
are given. 
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Iam a 14in. Woolwich torpedo and am 17 ft. 
long. Originally we were all made at Fiume, 
but the English Government purchased the secret 
of construction and set up an establishment at 
Woolwich for themselves. As the manufacture 
proceeded, Woolwich saw means of making im- 
provements in one direction and Fiume in another, 
so, as so often happens, locality and circumstance 


| dictated a divergence, which I will indicate as we 


My technical name is “14 in. Royal Labo- 


go on. 
Mark I. 


ratory Whitehead Torpedo,” mark II. 


| was the first pattern of a 14 in. torpedo made, and 
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: 7 . | k II. is an improvement on it. 
ments, South America, and the West Indies. It | _— P : 
likewise contains, in addition to the usual matter of a | suggested to me that in order to make my readers 


I have had it 


thoroughly acquainted with my structure I should 
insert a section of my different parts and explain 
all about them. But from such an exposure my 
delicacy shrinks! A man when commencing to 
write his history does not imagine himself cut open 
and publish detailed drawings of his various organs ; 
he merely gives such a description of himself as will 
elucidate the mainspring of his conduct and render 
his actions intelligible. I shall do the same, but 
I feel that I must enter rather more fully into 
details, as it must be confessed that I am not so 
well known or appreciated as the genus ‘‘ man.” 

I am divided into sections which are numbered 1 
tod. No. 1 constitutes my ‘“‘head,” and contains the 
gun-cotton, when I am prepared for action. My 
head is connected to my body by a bayonet joint 
and screws, so that when I am not wanted to be 
dangerous, but only to run about for exercise, it 
can be taken off, the gun-cotton charge (which is 
cased in tin) taken out, a wooden dummy charge 
of the same weight inserted, and my head re- 
placed. 

My nose and whiskers are the only means by 
which I can be exploded, as I will show you. My 
nose has connected to it a longish rod, at the end 
of which isasharp point. This is called the ‘‘striker. 
A spring arrangement exists in connection with my 
nose, something like the spring of a gun lock, so 
that by pulling the nose, ‘* cocking’ men call it, 
the spring is compressed. In this position the 
point of the striker is a few inches from a 
detonating cap, which is surrounded by dry gun- 
cotton. The point of my nose and my whiskers 
are so arranged that they act as triggers, so 
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that if I am struck on the nose or my whiskers 
are pulled, the spring is released, the striker meets 
the cap, and off goes the charge, and there is a 
blow-up. Of course, if the gun-cotton charge and 
detonation are not inserted we are quite helpless, 
and, asa matter of fact, we do not feel explosive on 
these occasions. There is one more point which 


action even when they are struck—a sort of muzzle 
in fact. This wedge is connected by a wire to our 


tails, and, as I will explain later on, is arranged so | 


| that it is pulled out after we have travelled a certain 
distance away from the spot where we were fired. 
I am sorry to have to confess to being such a touchy 

| character, but, as I have said, it is only when the 


Fic. 6. 


the air is forced in from a high-pressure reservoir 
| through a non-return valve. 
Section 3 contains the arrangements for preserv- 
_ing the exact depth required under water. I regret 
_ being unable to enter into details on this point, as 
-each of us, as soon as he is put together, has to 
| promise never to reveal this part of his construc- 


I must dwell on while dealing with my organs, and | explosive is in me, and then I don’t know what | tion. This arrangement was made when the English 


that is my safety wedge. You see once we get the 


explosive into our heads we become so touchy that | 


we explode on the slightest provocation, hence we 
have to be provided with what is called a safety 
wedge. This is a wedge so arranged that it fits 
under the nose and whiskers and prevents any 


| Ido. 

| Section No. 2 is the air chamber, and in this 
| chamber is stowed motive power in the shape of 
| air compressed toa pressure of a thousand pounds 
'on the square inch. There is nothing much to 
' explain about this portion of my body, except that 


| Government bought the secret from Mr. White- 
| head. They (the Government) refused to buy it 
| outright, and so had to promise that this secret 
| should only be imparted to those who were actually 
| required for the construction and working of the 
| torpedo. At first, on board cach ship only five per- 
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sons knew the secret. 


The captain, gunnery or 
torpedo lieutenant, chief engineer, engineer in 
charge of torpedoes, and torpedo artificer. Lately 
the knowledge has been more extended, and quite 
rightly too, for we Whiteheads require a good 
deal of attention ; and familiarity with all our 
needs and requirements is essential if we are to 


do well. The section abaft the screw chamber 
contains the engines. These are Brotherhood’s 
three - cylinder engines working up to 60 horse- 
power, and driven by the compressed air stowed 
away in section 2. The air from the air chamber 
passes by a pipe through the secret chamber, 
then through a reducing valve, the object of 
which is to reduce the pressure in the air chamber, 
to a suitable point to work the engines. If the air 
were admitted direct we should have a heavy pres- 
sure on first starting, which would gradually be 
reduced on the air being expended, but by means 
of the reducing valve the air is admitted at a lower 
pressure than that at which it is forced into the air 
chamber, and so we have a uniform pressure 
throughout the run. Between the air chamber and 
reducing valve is a stop valve connected with a 
trigger which emerges from my back, and by means 
of which the air can be admitted to or cut off from 
the engines. 

Section 5 is the buoyancy chamber ; there is 
nothing in this but the screw shaft, and it is neces- 
sary in order to give flotative power. 

In my tail, which of course is abaft this section, 
are two rudders, one vertical and one horizontal, 
and the screws are abaft this again. The vertical 
rudder is set to a certain fixed small angle sufticient 
to counteract the deviation from the course caused 


by the screws. This deviation is effected by the | 


speed at which we may be going, being greater at 
low speeds ; hence you see the necessity for having 
constant pressure in the cylinders as given by the re- 
ducing valve. The screws are made of steel, the fore- 
most is on the screw shaft, while the second, which is 
close abaft it, is geared up so as to make it revolve in 




















a direction opposite to the former. By this means 
there is very little slip, and when I put out all my 
strength I can go 20 knots an hour. Some of my 
younger brethren can nominally go 22, but I do not 
think they could manage more than 20 knots on 
service. Arrangements can be made by which, at 
the end of the run, water is admitted to the buoy- 
ancy chamber, and Isink. This is a fate which we 
torpedoes always pray to escape, though we do 
not mind being exploded in a proper way—it is 
what we are made for, and we look upon it as the 
most glorious ending a torpedo can have. As you 
will find out, the former was my bad luck once, for 
ashort time only, but luckily I was rescued before 
I had been down long enough to get my constitu- 
tion seriously damaged. 
There are three points which I must explain before 
I commence my autobiography, namely, the means 
taken to start the engines, to pull out the safety 
wedge, and to stop the engines, replace the safety 
wedge, and sink the torpedo if required. 
In order to do this, I must describe what is called 
the counter. This is placed on my tail just before 
the screws, and consists of two small wheels with 
their axes perpendicular to the horizontal axis 
of the torpedo. One wheel gears into an end- 
less screw on the screw-shaft, and the teeth 
are so arranged that for every 40 yards (say) 
I travel, the wheel goes round once, the other 
wheel is worked by astud on the first wheel, so 
arranged that every revolution of this first wheel 
| rotates the second through one tooth. There are 

two studs on the second wheel, one of which works 

the wedge arrangement, and the other the valve 
| trigger, as follows: A stiff rod passes from the 
| wedge to the trigger in communication with the 

stop valve, and a wire passes on from thence to 
| one of the studs before described. The stop valve 
| itself is connected with a spring (also placed in the 
| tail) by a wire, and this spring, before the torpedo 
|is used, is compressed. On its being released it 
' pulls on the wire, closes the stop valves (which of 
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course stops the engine), and pushes in the safety 
wedge. Now you will ask, ‘‘ But how is this done 
when the torpedo is far away and running along 
under water?” Well, I will tell you. A trigger 
is attached to the spring in the tail, and is so placed 
that when the second stud on the second wheel 
comes round, it presses against it, releases the 
spring, and so stops the torpedo, &e. I dare say this 
is rather confusing, so I will just summarise it and 
try and make it clearer. Suppose the engines are 
started off by pulling the trigger. The screws of 
course go round and the counter wheels revolve. The 
first stud so works that it commences a steady pull 
on the wedge wire which lasts during two revolutions 
of the first wheel, that is while the torpedo would 
be going 80 yards ; the wedge is then free of the 
nose, the torpedo becomes dangerous, and the wire 
disengages itself from the studs. Meanwhile the 
second stud is placed the number of teeth from the 
tail trigger corresponding to the distance which the 
torpedo is required to run. For example, say we 
want to go 400 yards, then you would move the 
second wheel until the stud is ten teeth above the 
trigger, so that by the time the wheel has revolved 
these ten teeth, the stud presses the trigger and 
stops the torpedo. 

You remember I mentioned before that the 
torpedo could be sunk if required ; this is done by 
having an optional connection between the stop 
valve wire and a little valve in the buoyancy cham- 
ber. If this is connected, then when the tail spring 
is released, the valve is also opened, water rushes 
in, the buoyancy is destroyed and the torpedo 
sinks. I think, now that I have told all that is 
necessary for you to know and understand about 
me, I can go on right away and tell you some 
of my adventures, which I am sure will interest 
you. 








CABLE TRAWMAYS. 
By J. Bucknati-SMira. 
(Continued from page 28.) 

HavInc in previous issues somewhat exhaustively 
described the construction and operation of the 
Clay-street Hill cable tramway, we will now pass on 
to more briefly consider the more recent lines in 
the city of San Francisco. 

Although all endless cable tramways are founded 
upon the same general principle, yet no two lines 
appear to be constructed actually alike, and the modi- 


| fications adopted in many cases do not seem to be 


the result of experience. This lack of similarity 
may be attributed to the patent epidemic or mania 
which has beset the development of the system, and 
to the different interests fostered by the various con- 
structing engineers who were patentees. 

The development or extension of cable tramways 
in the far west of America was at first, by no means 
rapid. The system was established step by step, 
and under long and careful tests as to efficiency, 
economy, safety, effect upon other street traffic, 
and upon the adjoining property, and it was not 
until the authorities and inhabitants became satisfied 
upon the above points, that the system made much 
headway. Thus we find that nearly 3} years elapsed 
between the successful inauguration of the first 
cable tramway up Clay-street Hill in August, 1873, 
and the opening of the next cable line, viz., the 





158 


ENGINEERING. 


[Fes. 13, 1885. 





} 





Sutter-street line, a portion of which was converted 
to the system in December, 1877. The unquestion- 
able success of this section of line, gave apparently 
a great impetus to the enterprise, and in April of 
the following year the California-street cable line 
was opened for public traffic, whilst other similar 
undertakings followed each other at about the 
same intervals of time. Thus, in March, 1880, the 
fourth cable line was opened in Geary-street towards 
Golden Gate Park ; in January, 1882, the Union, 
Presidio, and Ferrie’scable roadcommenced running, 
and in October, 1883, the sixth cable tramway was 
successfully opened on Market-street, all within the 
city of San Francisco. Thus about ten years elapsed 
between the first and the sixth line being opened, 
and during the whole of that time there had been a 
diligent collection of data establishing the successful 
performance of cable roads both mechanically and 
financially. 

In this article we purpose directing brief at- 
tention to some of the general features of the 
Sutter-street cable line, and also to the chief 
differences in construction and operation which it 
exhibits as compared with the Clay-street Hill line. 

The Sutter-street Railroad Company, whose lines 
had for many years been unsatisfactorily and unpro- 
fitably worked by horses, converted nearly the entire 
length of their lines to the cable system before the 
close of the year 1879. This company has now over 
34 miles of double line operated according to the 
system in question. The gauge of the line is 5 ft., 
and its maximum elevation above its initial point 


isabout 170 ft., as will be seen upon reference to | 


the longitudinal section of the road, as repre- 
sented at Fig. 19 of the accompanying illustrations. 
The grades of this line, however, are comparatively 
light, and therefore it was not absolutely necessary 
to adopt any mechanical system of haulage. 













able space or working clearance in the tube or 
channel E, is of triangular configuration, as shown in 
the section, and consequently has much greater 
internal dimensions than the type of tube used in 
Clay-street. 

Prior to the close of 1883, the Sutter-street cable 
line was operated from more than one engine-house, 
an arrangement which was neither convenient nor 
economical. The company have since erected and 
equipped a new and well-appointed engine-house at 
a cost of nearly 20,000/., which should ultimately 
prove a great advantage, by concentrating their 
working power and machinery. Originally there were 
two engine-houses, the one containing two engines 
and the other four, giving an approximate aggregate 
of 150 nominal horse-power. The engine cylinders 
were 12 in. in diameter by 24 in. stroke, and worked 
at a piston speed of about 340 ft. per minute. 
The working pressure of steam was 100 lb. per 
square inch, supplied by six multitubular boilers, 
although it was ascertained that about 40 1b. of 
steam was sufficient to set the machinery and cables 
in motion when the cars were not on the road. The 
consumption of coal per working day of nineteen 
hours was about 24,650 lb. 

The cars and dummies of this company seat alike 
eighteen persons, but weigh respectively 3000 lb. 
and 2000 lb. each. The average intervals at which 
the cars depart, is about every four minutes through- 
out the day, during which time they perform about 
250 round trips. Two hauling cables are employed 
to work the system, the main, or Sutter-street cable, 
being about 13,290 ft. long, and the branch, or 
Larkin-street cable, about 3712 ft. long. These 
cables are each composed of six strands of nineteen 
crucible steel wires, giving a circumference of 3 in. 
The speeds at which the cables are driven vary 
from about 500 ft. to 750 ft. per minute, while the 
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The conversion of the horse tramway to the cable | 
system was performed without interrupting the | 
daily business of the line, and the reconstruction was | 


executed in a substantial manner. _ The Sutter- 


street line extends further east than the majority of | 
the cable lines in the city, thus intersecting the | 
most important thoroughfares, Kearney-street and | 


Montgomery-street, as shown in the section (Fig. 19). 


The perfect control of the cable cars is therefore | 
After the | 


admirably demonstrated upon this line. 
conversion of the lines the traffic increased by 
962,375 passengers the first year, whilst the shares 
of the company, which had been offered at 24 dols. 
under horse traction, were selling at 60 dols. This 
line now transports daily about 14,000 persons, or 
about 4,500,000 passengers per annum, which ob- 
viously forms the basis of a very lucrative business. 


The original cable tube laid upon this road was | 
practically similar to that of the Clay-street | 
Hill line, with the exception that the tube was | 
slightly different in configuration and that the | 








intermediate tube frames had wrought-iron struts 
and ties rivetted to the castings. The type of cable 
tube now adopted by the Sutter-street company is 


shown in transverse section at Fig. 20, and 
' iscomposed of intermediate wrought-iron yokes or 
frames (old 60 1b. rails bent), with diagonal angle- 
iron struts C’ carrying the slot beams C*. These 
are tied back by bars C? connected with the rail 
sleepers ©*, in order to insure that the proper 


parallel space shall be left between them for the | 


cable grippers to pass through. The continuity of 


the tube is obtained by ramming in concrete D at | 


the back of suitable templates. The actual avail- 
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average life of the rope appears to be about ten 
months. 

So far we have described cable traction as applied 
to the working of tramway traffic upon straight 
double tracks, and these are the conditions which 
exist upon the main line of the Sutter-street com- 
pany. But near the termination of the Larkin and 
| Market-streets branch a sharp curve is to be seen in 
operation. The cable hauls the cars round this 
curve very effectually, but the cost of the under- 
ground apparatus was considerable. Between 
Larkin and Post-streets other curves are found. 
These curves are of small radii, varying from 40 ft. 
to 90 ft. ; they are on approximately level ground, 


Fig ae 
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and are traversed by the cars strictly by cable haul- 
age, and not by momentum or gravitation. The con- 
struction and operation of the line at these points 
will be understood upon reference to Figs. 21, 22, 
and 23, which we will now explain. The diagram- 
matic plan in Fig. 21 is intended to represent a 
curved portion of the permanent way of a cable 
tramway ; in it a a are the rails and bb the slot 
| beams, which are bent to the required arc, and 
supported by the tube frames c placed radially to 
| suit the curvature of the road. On the inner side of 





the curve and between the frames c, are placed a series 
of pulleys d, their distances between them varying 
according to the radius of the curve, but in the 
example here given the vertical axes of the pulleys 
are about 3 ft, 6 in. apart from centre tocentre. In 
practice, the requisite intervals between the pulleys 
on curved portions of the line are determined by the 
maximum deflection that may be imparted to the 
cable, without injuring the shanks of the grippers, 
and this usually varies from 1 in, to 2 in. 

Wherever pulleys exist proper access must be pro- 
vided for oiling, inspection, and replacement ; this 
may be obtained either by manholes communicating 
with the street surface, or by arranging the pulleys 
within pits or vaults having but one pi open- 
ing, by which a man may enter. In the example 
before us a number of manholes with suitable cover- 
ing plates are provided, but in this country the in- 
terference with the street surface might reasonably 
be objected to. The construction and method of 
mounting these curve pulleys is shown separately 
and to an enlarged scale in Figs. 22 and 23, the 
former representing a plan and the latter a trans- 
verse sectional elevation with part of the tube fram- 
ing attached. 

From these views it will be seen that ordinary 
pulleys d, fixed upon vertical axes d', are mounted 
in suitable guides and footstep bearings, capable 
of adjustment, the whole apparatus being self- 
contained within a cast pan or casing d*, E 
represents part of the cable tube with one dia- 
gonal strut c!, to which a guiding bar or piece f is 
attached, and against which slides or rollers carried 
by the gripper shanks are caused to bear and travel, 
so as to relieve them of lateral shearing and tor- 
sional strains. 

This guiding bar should be arranged to come 
down close to the top of the pulleys, in order 
to prevent the cable passing between them or 
becoming jammed ; g represents the normal posi- 
tion that the travelling cable occupies, and h 
indicates the deflection the cable undergoes when a 
car with its gripper attachment is being hauled 
round such a curved portion of the line. When the 
car has passed clear of the various pulleys the cable 
at once returns to its normal position. This ar- 
rangement of apparatus for conducting the cable and 
the cars round curved portions of the line has 
answered satisfactorily, but the cost of construction 
is excessive, as each set, with the ironwork for the 
permanent way complete, cost about 8001. 

Later on we shall have occasion to describe more 
simple and economical means of working the curved 
portions of cable tramways. 

Fig. 24 shows a modified cable tension apparatus, 
as used in one place at the extreme west end of this 
line. Ata glance, it will be seen that its functions 
are exactly similar to those of the usual horizontal 
tension apparatus, but that it is arranged to work in 
a vertical plane in order to economise space. B 
represents the cable, which is designed to pass over 
two small guide pulleys 6 b and under a larger pul- 
ley A placed between the latter. The centrally 
situated pulley has attached to it a counterpoise or 
weight-box a', and the whole is arranged to work in 
vertical guides a. 

It will be evident that, when any undue 
strain is brought upon the cable, the counter- 
weighted pulley will be caused to rise in its frame, 
and conversely will return to its normal position 
immediately such strain is withdrawn. 

Reverting to the engine-house appliances, the 
cable-driving apparatus differs somewhat from the 
arrangement described in connection with the Clay- 














street line, as will be seen upon reference to Figs. 
25 and 26 of the drawings, which represent a 





side elevation and plan of the contrivance in ques- 
tion. A is a large fluted or grooved drum, fixed 



































eed! to a hea ne 








Fes. 13, 1885 | 


ENGINEERING. 


: 159 











upon a countershaft a, and receiving motion from 
the prime mover, through the intervention of the 
spur gearing dD. Opposite this grooved drum and 
in about the same place, is provided a similar 
drum B mounted in bearings and capable of hori- 
zontal adjustment by means of the sliding base C. 
The endless hauling cable E is passed alternately 
backwards and forwards over ‘hese drums a sufli- 
cient number of times to obtain the necessary fric- 
tional adhesion. Positive motion is imparted to the 
drum A which hauls in the cable, as indicated by 
the direction of the arrows, the second pulley B 
simply acting as an idler and revolving by frictional 
contact with the running cable E. When, however, 
the cable permanently lengthens by stretching, the 
drum D may be moved further back, so as to pick 
up the resulting slack. 

We will now pass on to examine the cable grip- 
ping apparatus used upon this line. The gripper 
(see Fig. 27) consists of two vertically moving jaws 
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aand b, which are caused to grasp or release the 
cable c, as desired, through the intervention of the 
lever d and link motion e. Upon the lower jaw of 
the gripper there are mounted two small pulleys 7 f', 
upon which the cable is supposed to travel when the 
apparatus is open. Small conical pulleys qq! are 
arranged in connection with the upper jaw so that 
an extended opening movement of the lever d will 
also raise these pulleys so as to cast the running 
cable out of the gripper jaws. This gripper, like 
the Clay-street apparatus before described, is of the 
so-called L-shaped type, but the former has to re- 
ceive or discharge the cable in a horizontal direc- 
tion, whereas the latter, it will be remembered, is 
capable of performing the same functions in a 
vertical plane. It is obvious that in using the Clay- 
street type of grip, immediately the gripping jaws 
are sufficiently opened, the cable will drop out 
automatically, whereas in the Sutter-street class of 
apparatus the cable must either be mechanically 
ejected from the jaws, or be so detlected as to be 
conducted out of them when opened. Both classes of 
grips have their respective defects as will be shown 
later on. 

The Sutter-street gripping appliances are attached 
to the dummies by pins entering into the hollow ter- 
minations h of the carrying plate h'. The projecting 
piece i on the side of the upper grip-jaw a is the 
bearing slide or ‘‘skate,” which relieves the grip 
shank j of shearing and torsional strains when the 
cars are being hauled round curved portions of the 
line. he way in which this is effected has already 
been described with reference to Figs. 22 and 23, 
that is, the grip shank is supported whilst going 
round curves by the slide i on the grip, bearing 
against the guiding bar f fixed on the inner side of 
the tube framing. 

From the relative positions of the vertical centre 
lines of the grip shank, and of the cable nipping 
jaws, it will be evident that the cable does not 


travel directly below the continuous slot in the 
track. It is necessary that the pulleys should be 
carefully and accurately erected, as imperfect 
mounting may cause the cable to vibrate so con- 
siderably that a passing car may leave it off one or 
more of its pulleys. The succeeding car will pro- 
bably replace it, but it is very desirable that the 
cable should be saved from such injurious treat- 
ment. The above described “grip,” used on the 
Sutter-street line, is the joint invention of Messrs. 
A. Hovey and T. Day, and who were practically the 
first to employ this class of apparatus. The 
engineers responsible for the construction and 
working of this company’s system are Messrs. 
Hovey and Casebolt. 
(To be continued.) 





BRIDGE OVER THE DNIEPER. 

In several previous numbers of this journal (January 
16th, 23rd, and 30th), we have published engravings 
illustrating this large and interesting bridge. This 
week we give on page 161 details of the roller bear- 
ings and general views of the approaches; on page 
160, Fig. 12, is shown a cross-section to an enlarged 
scale, of the approach for carriages, and further views 
of this approach are published on our two-page plate, 
both of the girders and wrought-iron stanchions. 
These illustrations will be completed in an early issue, 
when a full description will appear. 











DRIVING DYNAMOS. 

On page 156 we illustrate several systems of driving 
dynamos devised and carried into execution by Messrs. 
Mather and Platt, of Salford Iron Works, Manchester. 
Figs. 1 and 2 show an arrangement for driving a 
dynamo by helical wheel gearing. The engine is one 
of Mather and Platt’s usual double-cylinder diagonal 
engines with cylinders 8 in. in diameter and 10 in. 
stroke. As will be seen, the bed is of a rigid form 
and suitable for an engiue running at a high speed 
The crank is of the cotianey double-sweep form and 
the crosshead and slides are cylindrical. The engine 
is fitted with the well-known Mather and Platt patent 
metallic piston, and it is regulated by a Pickerin 
governor attached to the steam supply pipe an 
driven from the crankshaft by a pair of bevel wheels. 

The engine has long brass bearings, the crankshaft 
bearing on the driving side being made extra long. 
The flywheel is formed into an internal spurwheel with 
double helical teeth, the boss of the wheel being turned 
apd let into the crankshaft bearing, which is bored 
out to receive it. By this means the strain on 
the crankshaft is one of torsion only, and the 
wheels are more rigid and are kept in their proper 
relative positions so that the teeth are always in 
full gear. This wheel gears with a pinion keyed on 
a shaft carried through the engine bed, and which is 
coupled direct to the dynamo shaft . means of a 
flexible coupling. It will thus be seen that any slight 
irregularity or jar in the engine or first pair of wheels 
is lost in the shaft and coupling before reaching the 
revolving armature of the dynamo, which is of the 
greatest importance on account of its weight and speed, 
and from the fact that any springing of the shaft, how- 
ever small, is intensified by the unequal magnetic 
stresses which are at once brought into action. The 
wheelsof the engine and dynamo are inthe proportion of 
6 to 1, the former making 175 revolutions per minute. 
In an internal wheel the friction is less than in ordinary 
spur gearing, as the stresses are more nearly tangential 
to the pitch line of the wheels. There is very little 
wear in the wheels, and no parts requiring replace- 
ment. When the wheels are once set they require no 
further adjustment or attention. By using double 
helical teeth in connection with an internal wheel the 
number of teeth in gear at any instant is increased, so 
that a finer pitch can be used, which reduces the noise 
so as to be almost unnoticeable. The engine is shown 
in the engravings driving one of Mather and Platt’s 
new compound wound dynamos for 150 to 200 twenty- 
candle power lamps, giving 100 volts electromotive 
force at 1050 revolutions per minute. Fig. 3 illustrates 
the same system of driving applied to a similar dy- 
namo, but the engine in this case is of the single-cy- 
linder oblique type. The cylinder is 10 in. in diameter 
by 12 in. stroke. The wheels are the same proportion 
as before, viz., 6 to 1, and the engine makes 175 re- 
volutions per minute. The crankshaft is of the best 
hammered scrap and is carried in long adjustable brass 
bearings. The connecting-rod is also of wrought iron 
having adjustable brasses at both ends and is con- 
nected to the crosshead by a steel pin. The slide is of 
cast iron bored to suit the circular crosshead. The 
engine is fitted with a Mather and Platt patent piston, 
with a steel piston-rod, and the regulation is effected, 
as in the first case, by a Pickering governor driven 
bya strap fromthe crankshaft. The driving is effected 
through a shaft and flexible coupling just as in the 
previous arrangement. 

Fig. 4 illustrates an arrangement of short-belt 








driving applied to the same dynamo and diagonal 








engine described with reference to Figs. land 2. The 
engine is the same as before described except that in 
the place of the helical gearing the flywheel is turned 
for belt ry - The proportion of the wheels and 
the speed of the engine are the same as before. In 
order to give the strap more grip on the pulley of the 
dynamo a very effective arrangement is used. This 
consists of a swivelling arm which carries at one end 
a pulley riding loose on a stud. The lower end of the 
arm is formed into a wheel quadrant gearing into a 
worm carried on a spindle at the end of the bed of the 
dynamo. By turning a handwheel keyed on the end of 
the worm spindle, the arm, and with it the pulley, is 
raised or lowered, and thus the strap is wrapped less or 
more round the pulley as required, giving a neat and 
effective strap-driving in a small space. By this ar- 
rangement a long strap is unnecessary, and less strain 
is put on the driving side ef the strap and also on the 
dynamo shaft, by giving more pulley surface to the 
belt. Figs. 5 and 6 show the above arrangement of 
belt driving — to the same dynamo, but with 
the single-cylinder engine before described in place of 
the diagonal engine. 

The advantages of these methods of driving are not 
confined to ship lighting. In mills and workshops it 
is often desirable to place the dynamo in the engine- 
room, so that it may require no further attendance than 
from the man in charge of the main engines. The 
space is usually in such cases very confined, excludin 
the possibility of driving by a long belt. The meth 
last described has been very effectively employed by 
Messrs. Mather and Platt in installations at the 
Theatre Royal and Comedy Theatre in Manchester for 
driving two 250-lamp Edison-Hopkinson dynamos. It 
may also be advantageous! ar with gas engines for 
house lighting, as it enables the engine and dynamo 
to be fixed on a single bedplate. 

Figs. 7 to 9 illustrate a new form of dynamo manu- 
factured by Messrs. Mather and Platt. This machine 
is a modification of the original Gramme generator, car- 
ried out on the same principle as Dr. John Hopkinson’s 
reconstruction of the Edisondynamo. The mass ofiren 
in the magnets and core of the armature is very largely 
increased, and the length of the magnetic circuit is 
shortened. The machine has a double magnetic circuit 
which, though slightly diminishing the efficiency, 
greatly increases its compactness and symmetry of 
form. The cores of the magnets are made of wrought 
iron, and are let into cast-iron pole-pieces, which have 
an increased section over the wrought iron. The 
lower pole-piece is extended to form the bed of the 
machine, thus securing great compactness, and keeping 
the centre of gravity of the moving parts as low as pos- 
sible. The armature of the machine has a free space 
left along the shaft to secure internal ventilation, and 
the commutators are large compared with the general 
dimensions, in order to diminish the sparking by giving 
as large a surface of contact as possible between the 
brushes and commutator bars. The commutators of 
all the machines have forty bars of toughened brass, 
and are insulated with mica. 

In the machines for 100 lamps and for high outputs, 
there is a double brush on each rocking bar capable 
of se te adjustment with an elastic forward thrust 
and butt contact. The machines are all compound 
wound for constant potential at the terminals, the 
series coils being external to the shunt coils. These ar- 
rangements have increased the efficiency of the machine 
so that those of the new type are not much inferior 
in efficiency to the Edison-Hopkinson machine, which 
has probably very nearly the highest duty attain- 
able. The perfect ventilation and low resistance of 
the armature enables these dynamos to carry a large load 
in proportion to their size without heating. In fact, the 
load on the armature is determined by quite other 
considerations than that of heating. Each machine is 
provided with a switch board carried on the upper 
yoke, and fitted with a main plug switch and suitable 
terminals. 

Particulars of Mather and Platt’s Dynamos, 
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Messrs. Mather and Platt are at present manufac- 
turing dynamos of the type described, of the sizes 
given in the annexed Table. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—Flatness was again the rule 
in the warrant market last Thursday, and prices ex- 
perienced a further reduction of 1d. per ton. Business was 
reported at 41s. 4d., 41s, 3d., and 41s. 34d. cash, also at 
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41s. 54d. and 41s, 6d. one month, the close being sellers 


at 41s. 34d. and 41s. 6d. cash, and one month respec- | 
In the 


tively, with buyers offering 4d. less per ton. 
afternoon there were transactions at 41s. 3d. and 41s. 34d. 
cash, and at 41s. 54d. one month, with buyers at the close 
at 41s. 34d. cash and 41s. 5}d. one month, and sellers 
wanting 4d. more per ton. Friday’s market was very 
much depressed, and prices declined 13d. perton. Trans- 
actions were reported during the forenoon at 41s. 14d. up to 
41s. 3d. cash, also at 41s, 5d, and 41s, 54d. one month, 


and buyers at the close were offering 41s. 3d. cash and 
41s. 5d. one month, with sellers asking 4d. per ton higher. 
In the afternoon business war done at 41s. 3d. and 41s. 24d. 
cash, also at 41s. 54d. down to 41s. 44d. one month, with 
sellers at the close at 41s. 24d. cash and 41s. 5d. one 
month, and ig at 4d. per ton under. The market 
opened dull on Monday, but subsequently recovered, and 
closed the same as un Friday. Business was transacted 
in the forenoon at 41s. 2d., 41s. 14d., and up to 
41s, 2}d. cash, also at 41s, 4d, and 41s. 44d. one month, 




















the close being sellers at 41s, 24d. cash and 41s, 5d. one 
month, and buyers at 4d. per ton lower. Transactions 
took place in the afternoon at 41s. 3d. down to 41s. 2d. 
cash, also at 41s. 5d. down to 41s. 4d. one month, and the 
close was buyers at the lower quotations and sellers 
asking 3d. per ton higher. Yesterday’s market was like- 
wise flat and prices receded another penny per ton. On 
forenoon ’Change business was transacted at 41s, 24d. 
cash, also at 41s. 44d. and 41s. 5d. one month, with sellers 
at the close wanting the top prices and buyers at 4d, 
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lower per ton. In the afternoon iron changed hands at 
41s, 2d. and 41s. 14d. cash, also at 41s. 44d. and 41s. 4d. 
one month, the close being sellers at 41s. a, cash and 
41s. 4d. one month. Prices reached a lower level to-day, 
but most of the reduction was recovered by the close. 
There were transactions during the forenoon at 41s, 1d. 
and 41s, 0}d. cash, also at 41s. 3d. one month, with buyers 
at the close at 41s. 04d. cash and 41s. 3d. one month, and 
sellers at 4d. per ton higher. In the afternoon market 
business was done at 41s. 1d. and 41s. 14d. cash, also at 
41s. 34d. and 41s. 4d. one month, and subsequently there 
were sellers at 41s. 2d. cash and 41s. 4d. one month, and 
buyers at 4d. lower per ton, The market remains in a very 
inanimate and uninteresting condition, and the tendency 


of prices is still downwards. The lower prices donot appear 
to induce good buying, but rather seem to produce a desire 
on the part of holders to sell out. A very unfavourable feel- 
ing has been produced bya renewal of storing operations 
on a large scale, and the condition of the political horizon 
is not tending to mend matters. During the first half of 
last week there was an increase of 1030 tons to the stocks, 
and on Thursday a further addition of 425 tons was 
made. In consequence of this condition of things it 
is thought that it will be necessary to reduce the make of 


pig iron by damping down a number of the blast furnaces. | 


There are now 93 furnaces in blast, or only two fewer 
than there were blowing a year ago. In the month of 
February, 1883, there were 110 furnaces blowing, and in 
































February, 1881, the number of furnaces in blast was thirty 
more than at present. Shipping brands and G.M.B. iron 
are in very limited demand, and there is still exceedingly 
little inquiry for spring shipments. The state of trade is 
as dull as ever, and it seems to become worse rather than 
better. Last week’s shipments of pig iron from all Scottish 
ports amounted to 6506 tons, as compared with 8833 tons 
in the preceding week, and 8900 tons in the corresponding 
week of 1884. They included 690 tons to the United 
States, 150 tons to India, 310 tons to Australia, &c., 
115 tons to France, 500 tons to Italy, 245 tons to Ger- 
many, 320 tons to Holland, and lesser quantities to other 
countries. The stock of pig iron in Messrs. Connal and 
Co.’s public warrant stores yesterday afternoon stood at 
582,632 tons, as against 580,114 tons yesterday week, 
showing an increase of 2518 tons over the week. 

Clyde Shipbuilding Trade: Launches in January. -— 
Thirteen new vessels of an aggregate of 11,100 tons were 
launched from the Clyde shipbuilding yards during the 
month of January. That amount of new shipping was 
much in excess of what was launched in the corresponding 
month of 1884 and 1883, but considerably under the 
average for the same month over the last ten years. Four 
of the sailing ships launched last month were so large that 
they alone gave an aggtegate of 6960 tons, or an average 
of 1740 tons each, while the seven steamers that were 
launched only aggregated 4140 tons, or an average of 
only 590 tons each. Messrs, Napier and Sons launched 
the Electra, 1200 tons ; and Messrs. John Elder and Co. 
launched the only vessels which they had on the stocks— 
the Lyons and the Italy, 500 tons each, and both for the 
London, Brighton, and South Coast and Western of 
France Railway Companies. One of the large sailing 
vessels included in the month’s launches was a steel-built 
ship. 

The Scotch Coal Trade.—Judging by the returns in the 
shipping department, the Scotch coal trade would seem 
to have undergone a slight improvement since the begin- 
ning of the year. Up till the end of last week 320,488 
tons of coal had been shipped from the various ports— 
west and east—as against 262,160 tons in the correspond- 
ing period of 1884, showing an increase of 58,328 tons for 
the present year. Prices have not undergone any material 
change, but in some instances they are decidedly weaker 
than they were. The demand for home consumption is 
declining to some extent, but household sorts of the best 
quality are in fairly active demand. In the Glasgow dis- 
trict there is a very plentiful supply of dross. 

Another Strike of Rivetters.—The rivetters employed by 
Messrs. Robert Duncan and Co., shipbuilders, Port-Glas- 
gow, struck work last Thursday afternoon against a re- 
duction of the piecework rates. A vessel in course of 
construction in the yard is at present ready for being 
plated, and the firm offered 7s. 6d. per hundred for # in. 
rivets, but the men refused to accept less than 8s. per 
hundred, stating that the other firms in the town were 
paying that rate, and that to accept less would be break- 
ing the arrangement recently come to between the par- 
ties. The rate was refused, and on the following day 
none of the rivetters were at work. As the vesselis not 
in a hurry the apprentices will be able to finish her. 


Forth Bridge Railway Company.—The statutory half- 
yearly meeting of this company was held in Edinburgh 
yesterday. In moving the adoption of the report the 
chairman (Lord Colville of Culross) stated that the pro- 
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gress of the works during the half-year had been satisfac- 
tory, and that the difficulties which had been encountered 
with regard to the construction of the foundations of the 
bridge were beginning to disappear. He was glad to avail 
himself of the opportunity of stating that the accident 
which had occurred on the 1st January last, the slipping 
of the caisson, had been fully overcome. ‘The report in 
the newspapers of an accident on another occasion was 
without foundation. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

North-Eastern Railway Company.—At the half-yearly 
meeting of the North-Eastern Railway Company held at 
York, Mr. J. Dent, the chairman, in moving the adoption 
of the report, said the depression in trade had had a 
serious effect on the railways, and perhaps none had 
suffered to so great an extent as the North-Eastern, which 
was largely dependent upon the iron and coal industries. 
He could not see any marked sign of an early return to 
prosperity. He defended the capital expenditure of the 
company, denying that it was in any way excessive. As 
for the revenue, there had been a falling off of 40,0002. in 
the passerger traffic—a diminution of 1,500,000 in the 
number of passengers carried in the half-year. The great 
falling off had occurred in the busy business parts of the 
district. In goods there had been a general diminution 
of nearly 13 per cent. in weight, and about 9 per cent. 
in receipts. Minerals showed a decrease of 8 per cent. 
in quantity, and 12 per cent. in receipts. The report was 
adopted, a dividend of 7 per cent. per annum being de- 
clared. 

The Shefiield Tramways Company.—The directors of this 
company will recommend to the shareholders, at the 
meeting to be held on the 20th inst., a dividend of 5 per 
cent., after payment of which they will be able to carry 
forward a balance of 600/. The increased dividend is 
largely due to the lower price of forage. The dividend 
last year was 3 per cent. 

Hull and Barnsley Railway Company.—The directors of 
this company have issued their report to be submitted at 
the ordinary half-yearly general meeting to be held on 
Saturday, the 14th inst. The railway engineers, in their 
report state that on the 1st. December the works were 
resumed, and there are now 2050 men employed upon the 
railway. The permanent way is practically complete 
from Stairfort, near Barnsley, to the Alexandra Dock at 
Hull, with the exception of the junctions with other 
companies, and the terminal stations in Hull, all of 
which are in progress. The stations and works which 
had been commenced are progressing rapidly 
towards completion, the buildings throughout being 
generally ready for occupation. The additional 
works included in the new contract, which had not pre- 
viously been commenced, consist chiefly of sidings to the 
British Gas Company's works at Hull; a large goods 
station at Neptune-street, Hull, together with extensive 
marshalling and sorting sidings, extending from that 
point to West Dock-avenue sidings at Springhead for 
sorting goods and wagons by gravitation. Also sidings 
for exchange of traffic with the Lancashire and Yorkshire 
Railway at Hensall; with the West Riding and Grimsby 
Railway, of the Great Northern and Manchester, Shef- 
field, and Lincolnshire Railway at Stairfoot and Barnsley. 
Also sidings and branch lines to the following large 
collieries on the Barnsley coal seam, viz., South Kirby, 
Monckton Main, Carlton Main, and New Oaks, and most 
of these works are in active progress. The junctions 
with the above-named railways are progressing very satis- 
factorily. The foundations of the swing bridge are far 
advanced ; and the iron works will shortly be commenced. 
The foundation of the permanent way and the ballasting 
of the quays are in progress, and the laying of the rails 
will be immediately commenced. 


THE IraLttan Navy.—The Times gives the following 
particulars of the Italian navy, which will be read 
with interest at the present time:—‘‘The navy of the 
kingdom of Italy consisted at the close of last year of 


112 vessels afloat or building. They were classed as 
follows: Fifteen ironclad vessels of the first class, carry- 
ing 100-tou guns; seven ironclads of the second class 
(four being torpedo rams), nine frigates and corvettes 
rated as second-class warships, 14 corvettes of the third- 
class, three first-class transports, 13 second-class trans- 
ports, 11 steam vessels for local use, besides 11 first-class 
torpedo boats and 18 building, and 11 second-class 
torpedo boats. The largest first-class ironclad is the 
Lepanto, of 18,000 horse-power and 13,700 tons displace- 
ment. Its plates are of 19in. thickness at the water-line, 
and it carries four 100-ton guns, with 15 of 4tons. The 
Duilio and Dandolo have 22 in. plates at the water-line, 
and are of about 7700 horse-power. The Italia is a twin 
ship to the Lepanto, and like it in al! respects. The 
Ruggiero di Lauria, which was launched in August, 1884, 
has 18in. plates, and is of 10,000 horse-power and 10,000 
tonnage. The Andrea Doria and Francesco Morosini, 
which are still on the stocks, are to be like it, and will 
have cost nearly a million sterling each. The Italian 
navy was manned on the 1st January by one admiral (the 
Prince of Carignano), four vice-admirals, 10 rear-admirals, 
104 captains, 362 lieutenants, 10,300 sailors, gunners, and 
torpedo men, and 1987 engineers. The recruitment of the 
navy is by means of conscription, but in time of war an 
indefinite number of men could be rapidly obtained by 
levying from the fishermen and merchant seamen whose 
names stand on the ‘ Maritime Inscription.’ These men 
‘ constitute a powerful naval reserve. The Budget of 
the navy for the year 1884-5 shows an expenditure of 
3,745,000/. ; that of the army amounts to 10,375,000/,” 





NOTES FROM THE SOUTH-WEST. 

Lignite in the Teign Valley.—The lignite beds in the 
Teign Valley are about to be put to another use in addi- 
tion to being utilised for the manufacture of carbon. Mr. 
D. W. Service, agent for the Sugar Refiners’ Appliances 
Company, of Glasgow, has been engaged at Bovey Tracey 
in making arrangements for securing a full supply of 
lignite from the extensive deposits adjacent to the Bovey 
Pottery Works for its application in sugar refinery. The 
company, of which Mr. Service is the representative, has 
acquired a patent, taken out by Mr. Kleeman, for 
the clarification of sugar liquors by means of lignite. 
It is claimed that by the new process the expense of re- 
moving the colour from these liquors is jreduced 50 per 
cent., and the old system of filtration is entirely dispensed 
with. It has also been discovered that lignite has a strong 
affinity for various injurious salts which are found in 
certain raw or unrefined sugars. 


Severn Tunnel Railway.—The construction of the Severn 
Tunnel Railway continues to progress satisfactorily. The 
length of permanent tunnel now completed is 6950 yards 
out of the total length of 7664 yards, and a further length 
of 550 yards has been arched. <A considerable portion of 
the line is ballasted, and the laying of the permanent way 
has been commenced. 


Bridgwater and Taunton Canal.—On Thursday a depu- 
tation, representing the traders of Taunton and Bridg- 
water, had an interview with the directors of the Great 
Western Railway Company at Paddington, for the purpose 
of directing their attention to the condition of the Bridg- 
water and Taunton Canal, and to urge upon them the 
necessity of keeping the docks at Bridgwater in an efficient 
state, in accordance with obligations undertaken by the 
Bristol and Exeter Railway, and transferred to the Great 
Western Railway. The mayors of Taunton and Bridg- 
water spoke upon the general aspect of the case, and 
urged the directors to keep the docks at Bridgwater, and 
the canal between the two towns, in a satisfactory con- 
dition. The directors promised to have the matters com- 
plained of attended to, and, as far as possible, to have 
the defects remedied. 


Portsmouth Tramways.—The prospectus has appeared 
of the Portsmouth (Kingston, Frattan, and Southsea) 
Tramways Company, with a capital of 48,000/. in 10/. 
shares. The company is formed to lay down a system of 
tramways in the borough of Portsmouth, which includes 
Southsea. The population has risen from 94,828 in 1861 
to 135,000 at the present time. 


Cufarthfa—On Monday the long looked-for starting of 
the Bessemer department of the Cyfarthfa Steel Works 
took place. The Bessemer plant at present consists of 
one pit with two converters nominally of 8 tons, but 
capable of 10 tons at a blow. Both the converters and 
the two large spiegel cupolas adjacent are supplied with 
the latest improvements. The blowing engines are 180 
horse-power nominal, capable of being worked up to 600 
horse-power indicated. They are constructed and fixed 
by Messrs Tannett and Walker, of Leeds. 


Newport.—The steam coal trade has continued quiet. 
The iron ore market is still inactive, and the manufac- 
tured iron and kindred trades remain dull. Last week’s 
coal clearances amounted to 50,719tons. Iron ore arrived 
last week from Bilbao to the extent of 10,020 tons, and 
3360 tons came to hand from other sources, 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday there was a fairly 
good attendance on Change at Middlesbrough, but as on 
previous market days since the beginning of the year, the 
amount of business transacted was again small. Nomi- 
nally the prices of iron were the same as last quoted, 
No. 3 f.o.b. Tees being 35s. per ton. Odd lots, however, 
changed hands at rather less money for prompt ship- 
ment, and some merchants declared the price to be 
34s. 9d. The unfavourable Board of Trade returns for the 
last month, together with the lower prices ruling for 
Scotch iron, and the news from the war in the Soudan, 
have tended to weaken the Cleveland market. Ship- 
ments of pig-iron at Middlesbrough continue small, being 
only 16,500 tons this month to date compared with 19,200 
tons to corresponding time in January. Hematite pig- 
iron remains dull at 44s. 6d. per ton for Nos, 1, 2, and3 
f.o.b. west coast ports. The unremunerative quotations 
now current for hematite are forcing furnaces out in that 
district. In the manufactured iron trade there is nothing 
new to report. Ship plates are quoted 4/. 15/., and 
angles 4/7. 10s. per ton less 24 per cent. at works. Many 
of the rolling mills are working very irregularly. It is 
felt that steel is making greater inroads into the iron 
manufacture of the North of England. 


Shipbuilding and Engineering.—Although orders for 
new steamers come slowly to hand, it is a matter for con- 
gratulation that several firms on the northern rivers have 
secured a greater amount of work than could have been 
expected when the year began with such gloomy pros- 
pects. Several of the contracts recently placed have been 
for steel steamers, shipowners showing a partiality for 
this material in constructing their vessels. While there 
is no great increase in the activity at the several ship- 
yards and engineering establishments, it is a fact that 
more men are gradually being employed, and there is a 
strong feeling and belief that these two important in- 
dustries have seen the worst of the depression from which 
they have so long suffered. There is reason to believe 
from recent inquiries that these trades will gradually im- 
prove, 


The Steel Trade.—Several of the large steel-making 








firms are now in a position to keep their works occupied 
for some months to come. Prices are low, but it is satisfac. 
tory that the enormous productive power is much better 
occupied, and plant, which has been idle for a long time, 
is now in operation. Not only is this the case, but as we 
have already mentioned within the past month, Bolckow, 
Vaughan, and Co., and the Consett Iron Company are 
making extensive alterations and additions at their works, 
and their example has been followed by Messrs. Hawks, 
Crawshay, and Co., of Gateshead, and Messrs. Palmer 
and Co., of Jarrow. There seems to be a growing 
opinion that more steel than ever will be needed in the 
early future, and therefore enterprising companies are pre- 
paring for the expected increase of the use of this material, 

The Galvanising Trade.— There are now two galvanising 
establishments in Middlesbrough, and they are proving a 
very great convenience to those engaged in the iron and 
allied trades. Galvanising is now carried on extensively 
and expeditiously, and the cost of doing the work is much 
cheaper than it was when it was incumbent upon those 
who required the services of galvanisers to send their 
wares to some distant part. 

The Hury Reservoir.—The Stockton and Middlesbrough 
Water Board now have works representing in value over 
a million of money. In order to improve the supply of 
water for Teesside the Board some time ago decided to 
make a ceservoir on the Hury, one of the tributaries to the 
Tees. The work of constructing the reservoir was let to 
Mr. Walter Scott, of Neweastle, and this week the ma- 
nager of the Water Board —_— that most satisfactory 
progress is being made with the undertaking. 


The Coal and Coke Trades.—There is a steady demand 
for all kinds of fuel, and prices are unchanged. The 
collieries are working well, and the production at the coke 
ovens is very heavy. 


THe WESTINGHOUSE Brakk.—At a recent half-yearly 
meeting of the London and Brighton shareholders, Mr. 
Laing, in reply to a question as to their experience with 
the Westinghouse brake, replied as follows :—‘* As to 
the Westinghouse brake, he was glad of an opportunity of 
saying that his experience of it was that it was entirely 
satisfactory. Originally brought out in that country of 
inventions, the United States, it had, after trials with 
various competitors, by a sort of Darwinian principle of 
the survival of the fittest, come into general use. That 
was a strong presumption in its favour, which led to 
its being tried on the Brighton line. There it had 
been tried in various ways with results perfectly satis- 
factory to their excellent general manager, locomotive 
engineer, engine drivers, and guards, whose lives de- 
pended often on its efficiency. It had saved the life of 
one of their platelayers, who had got his foot jammed 
between the guard rail and a point, and stood helpless, 
by stopping an express train within 2 ft. of him, and he 
was perfectly satistied no other brake would have pre- 
vented him being killed.” 


Couiiery ScaLes.—As an aid to colliery managers in 
working out the fortnightly ‘‘ costs per ton,” the Hardy 
Patent Pick Company, Sheffield, is offering a slide rule 
which has the merit of being very clear to read. Although 
called a colliery manager’s scale it is equally well adapted 
for all kinds of calculations that can_be etfected by multi- 
plication and division, or by rule-of-three. The slide is 
22 in. long, and the lower edge is a continuation of the 
upper scale, so that there is an available length of 44 in., 
as compared with about 1lin. of an ordinary 2-ft. rule, 
or 54 in. ina double folding rule. A novelty has been 
introduced in the form of a brass slider or teller which 
can be set to mark an intermediate number in calculations 
that have to be effected in two or three stages. This is 
a great relief tothe memory, and forms a feature that 
might be carried much further with advantage. For in- 
stance, in multiplying 4563 by 2668 by the rule, the last 
figure of each number is represented by a part of a divi- 
sion (,*; and ,4;), and it isa matter of difficulty to place 
these somewhat indetinite points opposite each other, 
Now, if both scale and slide were each provided with a 
pointer, these indices could be adjusted separately to in- 
dicate the required positions, and then the two could be 
set exactly opposite each other, and the fourth figure of 
the result read off with more certainty than at present. 


THe Nationan Company For Exectricat Drstri- 
BUTION.—The second ordinary general meeting of the 
National Company for the Distribution of Electricity by 
Secondary Generators, Limited, was held at the oftices of 
the company, 18, Warwick-street, Regent-street, on the 
9th inst. The report of the directors explained the 
expenditure that had been made on the Metropolitan and 
the Turin-Lanzo railways over circuits respectively of 
15 and 50 miles, which, though yielding no profits, had 
proved the system. The directors announce the com- 
mencement of a large installation by a company formed 
by Sir Coutts Lindsay for the house-to-house distribution 
of light in Bond-street and the neighbourhood by means 
of the system of secondary generators. Under a tem- 
porary arrangement, part of the Grosvenor Gallery and 
some neighbouring shops are already lighted by this 
system. The installation at Turin, which obtained the 
first. prize of 400/. and a gold medal at the International 
Electrical Exhibition, has led to important and valuable 
business. It was also stated in the report that the com- 
pany is now prepared to transmit and distribute 
mechanical power by means of their secondary 
generators. Looking to the business in hand and that in 
prospect, the chairman anticipated that the coming year 
would yield profitable results to the company, The 
meeting closed with the usual votes, 
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MISCELLANEA. 
gp Walter A. Wood harvester and binder was awarded 

Pi first prizes in Victoria during last November. 

The Ocean Steam Yachting Company is to be volun- 
tarily wound up. 

The Portuguese occupied the Lower Congo on the 1st 
of this month. 

The Alexandrine, an ironclad corvette for the German 
Navy, was launched on Saturday last at Kiel. 

Mr. Wasteney Smith has been granted an extension of 
sever: years for his anchor patent. 

The dividend of the peeraee Construction and Main- 
tenance Company was in all 20 per cent. for last year, 

During last November rough and uncut diamonds to 
the value of 246,855/. were exported from Kimberley. 
Mr. Gerald Fitzgerald is to be the new accountant- 
neral of the Navy in place of Mr. Willis retired. 





e 
' The South Wales Wagon Company’s dividend for the 
last half year is at the rate of ten per cent. per annum. 

The Sheffield Tramways Company will pay a dividend 
at the rate of five per cent. per annum for the last half- 
year. 

The American trunk line freight pool has become dis- 
organised, and the lines are cutting the rates without 
restrict!on. 

The Maryport and Carlisle Railway Company shows a 
dividend at the rate of 9 per cent. per annum for the last 
half-year. 

The directors of the South Metropolitan Gas Company 
recommend a dividend at the rate of 124 per cent. per 
annum. 

The British consul at Foochow notifies that the Viceroy 
has closed the Min owing to the threatening attitude of the 
French. 

Very heavy weather has been experienced in the North 
Atlantic and many of the steamers have made long pas- 
sages. 

The Nice Opera House, which was burnt down about 
four years ago, has been rebuilt. It seats 1500 persons, 
and cost 60,0000. 

The West Somerset Railway Company’s dividend is 
5 per cent. on preference shares and 1/. 10s. on ordinary 
paid-up shares. 

The directors of the Millwall Dock Company recom- 
mend a dividend for last half-year at the rate of 6) per 
cent. per annum. 

The Justitia, an iron screw steamer, 3040 gross, and 
built at Barrow in 1882, has struck on a rock near Pava- 
dure and foundered. 

The dividend of the Great Southern and Western 
Railway is proposed at the rate of 44 per cent. per annum 
for the last half-year. . 


On Monday last Mr. H. Robinson read a paper before 
the Surveyors’ Institution on ‘‘Some Recent Phases of 
the Sewage (Question.” 

The Victoria Tubular Bridge across the St. Lawrence 
is being guarded in order to prevent any attempt that 
may be made to injure it. 

The directors of the South Staffordshire Water Works 
Company recommend a dividend at the rate of 5 per cent. 
per annum for the last half-year. 

The Essex Agricultural Society will hold its next 
summer meeting at Waltham in June. The Duke of 
Connaught is the president for 1885, 


Nearly all the railways entering Chicago have this week 
been blocked with snow, and the streets have been so full 
that business was almost suspended. 


The India-Rubber, Gutta-Percha, and Telegraph 
Works Company will pay a dividend of 10 per cent., 
making 15 per cent. in all for last year. 

The Alaska, which sailed from Queenstown on the 25th 
ult. for New York, lost her rudder, and was compelled to 
take another steamer in tow to steer by. 

The New Orleans Exhibition has, up to the present, 
resulted in a loss of 319,422 dols. Congress is to be asked 
to vote additional money for its support. 

The Leeds Tramway Company will pay a dividend 
at the rate of two per cent. per annum for the last half- 
year. The last dividend was four per cent. 


The directors of the Albo Carbon Light Company re- 
commend an interim dividend at the rate of 10 per cent. 
per annum for the half-year ending December 31 last. 


A correspondent to the Times proposes that portable 
steam pumps with 20 to 50 miles of light iron pipe shall 
be used for military purposes on the Suakin-Berber route. 


The Liverpool Journal of Commerce states that on Mon- 
day last 25 vessels entered various graving docks ; a proof 
of the severity of the recent bad weather in the Atlantic. 

The African Association is about to send to the Congo 
the telephonic apparatus necessary for establishing com- 
munications between stations on the lower part of the 
river, 

The Liverpool Daily Post states that the agents of the 
Turkish Government are endeavouring to negotiate in 
Liverpool for the transport of 10,000 Ottoman troops to 
Egypt. 

The balance-sheet of Messrs. Glyn, Mills, Currie, and 
Co., has been issued. Deposits amount to about 94 mil- 





lions, and the acceptances are about an eighth of that 
amount, 


The Southampton Dock Company, after paying the 
interest on the 5/. per cent. preferential stocks will pay a 
dividend at the rate of 1/. per cent. per annum for the last 
six months, 


The accounts of the London, Chatham, and Dover 
Railway show a balance sufficient to pay a dividend of 
2l. 5s. = cent. on the arbitration preference stock for the 
last half-year. 


The directors of the Midland Railway recommend a 
dividend for the past half-year at the rate of 5} per cent. 
per annum, as against 6} per cent. for the corresponding 
period of the previous year. 


Messrs. Dick Kerr and Co. have just received an order 
for 9000 tons of girder rails, &c., for the Melbourne tram- 
ways. They have lately shipped the whole of the iron- 
work for the Brisbane tramways. 

The Daily Telegraph states that it is said that several 
thousand stands of rifles and several tons of ammunition 
have been shipped at a French port and landed at a spot 
convenient for transport to the Mahdi. 


The British Chamber of Commerce held its annual 
dinner in Paris on Monday last. The French speakers 
complimented the English people on the enterprise which 
led them to found chambers of commerce abroad. 


The (Queen has granted an annuity of 100/. per annum 
out of the Civil List Fund to Mrs. Matilda Gritfiths, in 
consideration of her late husband’s services to mechanical 
science, especially in connection with the screw propeller. 

The directors of the Maxim-Weston Electric Company, 
after making up the deficit in the profit and loss account 
of 2544/, for last year, have declared a dividend at the 
rate of 5 per cent. for the last four months, carrying for- 
ward 764/. 

At the half-yearly meeting of the Forth Bridge Com- 
pany, the chairman, Lord Coiville, stated that during the 
last six months of last year over a quarter of a million had 
been spent on the works, which are progressing satis- 
factorily. 

The gross earnings of the St. Louis Bridge and Tunnel 
Railroad Company for last year were 1,520,483 dols., the 
expenses 616,892 dols., and the net earnings 903,591 dols. 
After deducting rentals, interest, &c., a surplus of 7866 
dols, remains. 


The following occurs in a telegram from Korti: “ In 
action with battery enemy’s round shot went through 
steamer’s boiler ; Beresford had to anchor under fire until 
he repaired boiler.” Two English and four natives were 
hurt or scalded. 


The Russian Government has resolved to establish and 
work the telephone itself. Towns will be supplied if fifty 
persons will subscribe. The subscriptions will not exceed 
250 roubles a year for three versts, with 50 roubles more 
for every extra verst. 


The new portion of the Central Railway Station at 
Birmingham was opened on Monday last. Unfortunately 
an empty carriage got off the lines, which were blocked 
for some hours. At one time half a mile of trains was 
waiting outside the station. 

The United States Senate have voted the sum of 
25,000 dols. towards the expenses of representation of 
that country at the coming Exhibition at Antwerp. <A 
complete and representative collection is to be sent from 
the New Orleans Exhibition. 


The text of the commercial treaty with Spain has been 
published. The most-favoured-nation clauses are to apply 
in all that concerns commerce, navigation, and all con- 
sular rights and privileges. Modifications are to be made 
in the alcoholic scale of the British tariff. 


Some of the traders assembled at Nijni-Novgorod are 
endeavouring to establish an annual fair at Baku. Such 
an undertaking, it is thought, would enable the Russians 
to compete with Great Britain, Germany, and Austria, 
for the Persian and Central Asian trade. 


At the half-yearly meeting of the North-Eastern Rail- 
way, the chairman said that at the present he did not see 
much sign of an immediate revival in prosperity of trade, 
although much might be hoped from the skill and enter- 
prise of the iron-making firms of the North. 


On Friday last General R. S. Lowry, C.B., read a 
paper before the Royal United Service Institution on 
musketry instruction afloat, in which he urged the neces- 
sity of seamen being drilled in rifle practice in boats, and 
the advantages of repeating or magazine arms for that 
service. 


The motion for injunction to restrain the District Rail- 
way from proceeding with the South Kensington subway 
has been arranged to stand over on the company under- 
taking that in the event of an order being obtained that 
the situs should be restored to its state as on the 30th of 
January. 

On Saturday last, befure daybreak, two goods trains 
came into collision on the bridge across the Raritan river. 
One carried petroleum, which caught fire. The cars fell 
from the bridge, setting several buildings on fire. Two 
men were killed, and the total loss is estimated at half a 
million dollars. 


The British Insulite Company is to be wound up, a 
motion to that effect having been proposed by the chair- 
man, the Hon. E. P. Bouverie. <A loss of 69307. was 
made on the year’s trading, and the chairman said that 
whatever chance electric light companies may have had 
was extinguished by the Act of 1882. 


The annual report of the Council of the National Smoke 








Abatement Institution for 1884 states that it is intended 
to organise a testing department provided with suitable 
instruments. A great improvement was visible in the 
apparatus exhibited at the Health Exhibition over that 
shown at the Smoke Abatement Exhibition. 


The following appeared in the Times of Tuesday last : 
‘* Lord Northbrook’s and Sir Thomas Brassey’s speeches 
made in November last have been read with wonder here” 
(Pekin), ‘‘ being quite erroneous. The English squadron 
is a sham, especially in guns, and Admiral Courbert’s ships 
could sink Admiral Dowell’s without being hit.” 


The directors of the Hull, Barnsley, and West Riding 
Junction Railway and Dock Company have resolved to 
raise the new capital of 1,500,000/. authorised by an Act 
of last session. A lump sum contract has been entered 
into with Mesyrs. Lucas and Aird, by which it is arranged 
that the railway and dock shal! be in work by 30th June 
next, 


The Ventnor Pier competition elicited twenty-seven de- 
signs. From these the committee selected seven, which 
were afterwards reduced to three, the productions re- 
spectively of Mr. G. N. Abernethy, Mr. F. E. Robinson, 
and H. E. Wallis, all of Westminster. The last was 
eventually selected, and the author was retained to carry 
it out. 

The Southwark and Vauxhall Water Company are to 
apply for powers to raise a quarter of a million additional 
capital. It is proposed to erect a high-level reservoir in 
Camberwell, to lay a new main from Hampton to London, 
and to fit stop-cocks for checking the great waste which 
takes place among certain classes of consumers, with a 
view to extending continuous supply. 


The International Consultative Commission, organised 
for the purpose of reporting on the required improve- 
ments in the Suez Canal, met on Monday last, Sir John 
Coode, Mr. James Laing, Sir Andrew Clarke, and other 
representatives from England being present. The sub- 
commission sent out to Egypt presented its report, which 
unanimously endorsed the plan of widening the canal, 
and deepening it to 8} and 9 metres. 


The Board of Trade returns for January give the 
following figures :—Imports 36,049,000/7., an increase of 
about 1 per cent. as compared with January last year. 
Exports 18,110,000, a decrease of about 64 per cent. 
The falling off in exports is largely due to the iron and 
steel trade, the total in this industry being 202,956 tons, 
a decrease of 41,000 tons. The value was 1,572,000/., 
which is less by 340,000/. There is a fair increase in 
copper. 


The southern section of the Didcot, Newbury, and 
Southampton Railway is rapidly approaching completion, 
and will be opened for public traffic in the course of a few 
weeks. This will afford direct communication between 
the manufacturing districts and the port of Southampton. 
The northern section, between Didcot and Newbury, has 
been worked for some time past, and the southern section 
about to be opened will carry the undertaking as far as 
the city of Winchester, where some heavy cutting through 
the chalk hills has been successfully effected. 


It is stated that ten millions sterling are to be spent in 
the Soudan, and the following vessels have already been 
chartered for the conveyance of troops: Arab, 3170 
tons, Union Steamship Company; Australia, 3364 tons, 
Peninsular and Oriental Company ; Calabria, 3321 tons, 
Telegraph Construction and Maintenance Company; 
Cameo, 1272 tons, Wilson and Co., Hull; Italy, 4169 
tons, National Line; Lydian Monarch Oceano, 1004 
tons, Tatham and Co., Monarch Line ; Pembroke Castle, 
3936 tons, Donald Currie and Co.; Queen, 4457 tons, 
National Line. 


According to Dr. Frankland’s report the average 
amount of organic impurity in the various metropolitan 
waters was as follows: Kent, 0.8; Colne Valley, 0.9; 
Tottenham, 1.2; New River, 1.7; Chelsea, 3.1; West 
Middlesex, 3.4; Lambeth, 3.8 ; East London, 4.0; South- 
wark, 4.6; and Grand Junction, 5.1. The average of the 
Kent water during nine years is taken as unity. Seen 
through a stratum 2 ft. deep, the following were the ap- 
pearances: Kent, Colne Valley, and Tottenham, clear 
and colourless ; New River, clear and nearly colourless; 
Chelsea, West Middlesex, Southwark, Grand Junction, 
Lambeth, and East London, clear and pale yellow. 


On account of new demands for space, 20,000 more 
square metres of buildings are to be added tothe Ant- 
werp Exhibition Palace, which ‘covered already 76,210 
square metres on the first of last month. The various 
countries will occupy areas in square metres as follows: 
Belgium, 25,000 ; France, 20,000 ; Germany, 6500; Italy, 
4000 ; England, 3600; Austria, 3000; the United States, 
2000 ; Russia, 2000; Holland, 2000 ; Sweden and Norway, 
1300; Canada, 1200; Luxemburg, 600; Spain, 500; 
Switzerland, 500; Brazil and other States of South 
America, 200; San Salvador, Hayti, and Turkey, 150; 
Portugal, 100; Monaco, 100; Servia, 60; and Paraguay, 
150. 





Exectric LIGHTING aT THE Society or ARTs.—We 
mentioned some time back that accumulators were being 
tried at the above institution in connection with the exist- 
ing electric lighting. These were put in as regulators, 
but on more than one occasion they have supplied the 
current for all the lamps in the lecture room throughout 
the evening. The result has been considered by the 
Council so satisfactory, that the Electrical Power Storage 
Company have received an order to fix permanently a set 
of their latest type cells, 
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WOOD-WORKING MACHINERY. 
On Recent Improvements in Wood-Cutting Machinery.* 
By Mr. GrorcE Ricuarps, of Manchester. 

In bringing the subject of wood-cutting machinery 
before the Institution, the author will not attempt to deal 
with more than a small portion of it, the object of the pre- 
sent paper being not to describe any particular machines, 
but rather to glance at some of the recent improvements 
in the details of their construction. 

The many and various applications of machinery to 
finished productions in wood are exceedingly wide in 
character, and, as the writer ventures to think, larger in 
scope than the processes of metal cutting. In the latter 
the materials operated upon—iron, steel, cast iron, and 
brass—do not vary much in general character; and the 


are used in sawing, 
&c., the cutting ean ranging from 500 ft. to 8000 ft. per 
minute, and the spindles and surfaces moving at corre- 
spondingly high speeds. All these conditions call for a 


| wide range of construction in proportions of details and 


methods of lubrication ; and should give tothe production 
of wood-eutting machines a higher rank than it at present 
occupies in this country, and equal at least to that of 
machine tool construction. 

This contrast has been drawn in the hope that engineers 
may be led to investigate the general subject of this im- 
portant class of machines, as it cannot fail to be of use in 
whatever class of manufactures they are interested. Com- 
pared with the papers and treatises on metal-cutting ap- 
pliances, those on wood-cutting have been very few. In 
fact, the different books by Mr. J. Richards, the father of 

















cutting tools act upon the materials at but slight varying 
speed. The processes of turning, planing, shaping, 
slotting, and boring are almost analogous in the applica- 
tion of the cutting tools ; the angles of the cutting edges, 
with the amount of clearance required, are almost con- 
stant ; and the only matter affecting the size of tools is the 
quantity of material to be removed. Inthe same manner 
the various machine tools used are the result rather of the 
sizes of the different pieces of work operated upon than of 
any difference in the application of the cutting tools them- 
selves. By contrast, in the cutting of wood the materials 
to be dealt with are not only of various degrees of hard- 
ness—ranging from the softest pine to boxwood—but are 
composed of fibres of various natures, some dry as bone 
and others filled with sap, all of which require different 
treatment, To this complication in the material should 


be added the severing of the fibres both transversely and | 


longitudinally by cutting edges of different forms, such as 


c Paper read before the Institution of Mechanical En- 
gineers, 


laning, turning, boring, mortising, | for doing rough work, but were for finishing processes 
at) 


some of which had never been attempted here before, 
This importation could only continue for a time, as the 
machines, being constructed in a locality where labour 
and material were expensive, lacked the necessary weight 
and good workmanship to give them the wearing qualities 
required here. They were soon reproduced by makers in 
this country ; and it is to be regretted that in some cases 
not only the ideas of the machines were copied, but the 
outlines and exact shapes of the parts. Altogether it is 
safe to assume that this influx of American ideas in wood. 
cutting machines was beneficial, as it led to a wider 
adaptation of machines to handwork, and gave an im. 
petus to the manufacture of wood-cutting machinery in 
general, which makers of standard machines containing 
no important improvements could not readily have stimu. 








Fic. 5. 


the writer, published some years ago, were the first which 
dealt with this subject.* Since those works were issued, 
it is but fair to say that their influence has been seen in 
many modifications of wood-cutting machines made in 
this country. About six or seven years ago the importa- 
tion of American wood-cutting machines was entered into 


by two firms, representing leading makers in America; | 


and for a time American wood-cutting machines were met 
with everywhere in this country. The ingenuity of the 
details and their rapid working caused them to find 
favour ; and they seem to have been more particularly 
designed to combine all the elements of easy and conve- 
nient manipulation. For this reason it was comparatively 
easy to get them adopted here, as they represented a 
new system of adapting wood-cutting machines to 
many purposes. They were not of the standard forms 





* “A Treatise on the Construction and Operation of 


' 


Wood-working Machinery ;” ‘‘The Operator’s Hand- | 


book of Wood-working Machinery ;” ‘‘ Wood Conversion 
by Machinery.” 























lated into activity. Some of the special features of these 
machines will be noticed later on. 

Perhaps the closest relation of wood-cutting machines 
to engineering work is in their successful application to 


| cheapening the cost of model or pattern making. This is 


a matter that should be of — interest to engineers, by 
whom patterns are generally considered mainly as an 


| item of expense and in themselves of but slight value in 


comparison with their first cost. Itis a common opinion 
among engineers that machines cannot be employed to 
much advantage in making patterns for castings, because 
of the irregularity of form and the constantly varying 
dimensions. This opinion is in a great measure correct, 
if only standard wood-cutting machines are considered, 
such as are intended for shaping uniform pieces. In 
pattern making, as in every kind of work, machines 


—e adapted for the purpose are required. 


n order to form a correct opinion of how much 
machines can do in pattern making, there must be taken 
into account the extent of regular or plane surface re- 
quired in patterns, and also of regr lar curved surface that 
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pa be turned in lathes or planed or sawn. In the build- 


ing up of patterns, the component parts are to some 
extent regular, and the various pieces can be put together 
at a small cost. For example, in framing up patterns 
with segmental parts, glued or dowelled together, the 
planing of the surfaces and the sawing of the curves 
would form the largest item of expense. In the case of 
core-boxes in which the surfaces are not so well finished, 
and into which more wood enters than into the patterns, 
the adaptation of machines is unusually advantageous. In 
no other kinds of work however is there so much change 
and irregularity as in patterns, since in these there are 
rarely several pieces alike in shape or having uniform 
dimensions. Hence the first principle to be observed in 
arranging machines for model making is to — for 
instant change from one operation to another ; such 
changes must be made without loss of time, and without 
requiring skill on the part of the attendant. The 





Fig. 12. 


machines have to be in common use, and must, therefore, 
be also strong and durable. Some samples of the class of 
work required in pattern making are illustrated on the 
opposite page. These pieces (which were exhibited before 
the Institution) are just as they come direct from the 
machines, and are without any hand labour upon them. 
It will be noticed that the surfaces are exceedingly 
smooth, and, what is more important, are accurately 
square and true. Some attempts have been made to form 
an estimate of the comparative amount of saving by the 
use of machines; but, as can be readily imagined, the 
want of repetition of the work has hindered any correct 
data from being obtained. In a general way the results 
of comparisons in a number of cases, where the writer has 
supplied the machines, would seem to show that one 
pattern-maker out of every four could be readily dis- 

ensed with; or in other words 25 per cent. of the 
abour. In some of the larger classes of patterns this 
proportion would be greater, while in the smaller kinds 
of patterns it would be less. Assuming a pattern- 
maker's wages at from 80/. to 90/. per annum, a moderate 
investment in pattern tools, even where but few men are 
employed, would seem warranted. 


| perhaps simpler and economises a larger proportion of 











Planing Machine.—The first machine to which attention 
is directed is the planing machine for preparing surfaces 
for glued joints free from ‘‘ cross-wind,” as it is generally 
termed. The principles of the cutting will be understood 
from the diagram, Fig. 1 (page 164). The cutter- 
block revolves at a high speed, below the tables. The 
table to the 
level with the circumference of the circle described by the 
cutting edges, while the table to the right, before the 
cutters, is adjusted vertically to suit the depth of cut to 
be taken. The machine, though simple in detail, can 
perform a wide range of work, as pieces of any length and 
bulk can be faced by passing them over the cutters and 
tables. It will be noticed that as the front table is 
lowered for different depths of cut the links on which 
it is mounted cause the front edge of the table to keep 
equidistant from the cutter-head, their length being made 
equal to the sum of the cutter radius plus the clearance 


| labour than any ot! 


left, or behind the cutter, is exactly | 


ner, Ithas proved an unfortunate ma- 
chine in a great many cases; and the writer thinks it can 
claim to have mutilated the hands and fingers of the 
workmen more than any other in use. It is well known 
that the longer a machine is used by workmen the more 
careless do they become to the danger of being caught in 
the cutters. There have been many attempts to place 

uards over the machines, but unfortunately the guards 

ave generally been removed by the workmen, and not 
used. No doubt this has been owing to the guard hinder- 
ing the work. After trying several schemes, the writer 
has at last adopted a form of guard which seems to be all 








| that can be desired, without inconveniencing the work. 


In Fig. 3 is shown the complete machine, also the safety 
guard in position. To a slide, which moves across the 
table in front of the cutters, is attached a thin sheet-iron 
guard reaching over the eutter-head to the back table. 
To the slide is connected a weight, which draws the 
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allowed. This is a matter of much importance in these 
machines, because the smaller the opening in the tables, 
the less danger is there to the workman, and the better is 
the work done. The guide or fence on the table (Fig. 3) is 
used for squaring up the pieces by pressing a planed 
side against it, while the under surface of the wood 
is being acted upon. The guide sets to any angle 
with the face of the table for chamfering or bevelling 
boards, in places where ‘“‘draught” is wanted in the 
patterns. At a first glance it would be supposed 
that more force would be required than the workman 
commands to feed the wood over the cutters when a deep 
cut is being taken. This difficulty is met by an im- 
proved form of cutter-block used in all forms of rotary 
jlaning machines that are made by the writer’s firm. 
Fig. 2 illustrates the manner of setting the cutters 
askew, at a slight. angle with the axis of the block. The 
cutting is thus spread over a longer portion of the circle 
described by the cutters, instead of being all done in suc- 
cessive “‘chops.” The action on the fibres of the wood 
is much easier, and smoother surfaces are produced. 

This machine has been extensively adopted, and is 








Fie. 14. 


guard back to the fence after the work has passed through ; 
the guard then covers the cutter completely. In the case 
of planing a number of pieces of narrow width, the guard 
is clamped in position to expose only such a width of 
cutter as is in actual use. 

Dimension-Sawing Machine.-—The machine shown in 
Fig. 4 is next in importance in model-making, and is 
termed a dimension-sawing machine. It bears the same 
relation to forming the pieces of the patterns that planing 
and shaping machines do to metal cutting. The surfaces 
produced are smooth, and ready for glass-papering, and 
are also square and true. The application of the machine 
is almost unlimited, as will be seen by the diagrams 
Fig. 5 of specimens sawn. Two saws are worked in the 
machine, one for slitting and one for cross-cutting ; and 
both are elevated through the table, as desired, by rotating 
the frame in which their spindles are mounted. Fig. 6 
shows how the spindles are driven by one belt from a 
counterbalanced pulley below, as they are altered in their 
relative position with the table, The table top of the 
machine consists of a stationary part, and a part sliding 
on accurate ways. The wood is guided by fences fitted 
with great care. The saws themselves deserve some 
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notice, and are shown in section in Fig. 7. <A slight 
**set” is given to the teeth, but the clearance proper is 
due to the sides being formed concave in the operation 
of grinding. 

The various sections of the wood are produced by the 
vertical movement of the saw through the table, and the 
cross movement of the fence. For example, in cutting 
out a core-box small grooves are cut through to re- 
move the bulk of the wood, and at the same time the saw 
leaves a gauge line through the box, to which the work- 
man works with his chisel. Another class of useful work 
is in halving pieces together, in which both the cross-cut 
saw and a slitting saw are necessary. In like manner 
nearly all of the various mitres, squares, and bevelled 
pieces can be produced ; depending mainly on the in- 
genuity of the workman. 

To produce the smooth surfaces on the samples, it is of 
course necessary that the teeth of the saws should havea 
uniform set ; and for enabling users of the machines to keep 
the saws in this condition, the writer has recently schemed 
a little device which will be understood from Fig. 8. The 
saw rests on a conical bush, which can be adjusted to 
bring the saw level on the hardened steel die. This die 
has a bevelled edge of varying width for larger or smaller 
teeth. The set is obtained by blows from an ordinary 
hammer. Ina some cases for larger saws the dies are 
made to move by hand, giving pressure to set the teeth 
over, 

Band-Sawing Machine.—The band-sawing machine is 
better known in pattern shops than those already de- 
scribed ; but the ditficulty of the saw blades breaking 
has greatly retarded its extensive use. For along time the 
breaking of the blades was regarded as unavoidable ; but 
experience has fully demonstrated that with proper 
details in the construction of the machines, the breaking 
of blades is the exception rather than the rule. The 
wheels when rotated at a high velocity acquire consider- 
able momeutum, and the resistance to the saw blade in 
cutting causes the top wheel to overrun the bottom or 
driving wheel, and thus allows the saw to bend in its 
course from the top wheel down to the wood, thereby 
easily breaking it. To overcome this important objection, 
a lighter top wheel was necessary, and by the use of a 
wheel made by the writer, not a single saw has been 
broken on these machines since its introduction. This 
wheel resembles an ordinary bicycle wheel, except that the 
proportions are heavier, and that the rim is flat in section 
and of suitable width for the saw to run on. The wheel 
is perfectly balanced, and the construction admits of the 
weight being reduced to a minimum. A 30-in. wheel 
weighs only 15 lb., and a 36-in. wheel 25 lb., and others 
are in like proportion. In comparison with the old cast- 
iron wheels, in which the weight varied from ? ewt. to 
14 cwt., the good results in saving the saws will be ap- 
parent, Both the top and the bottom wheels are covered 
with rubber of a special quality, to make an elastic 
cushion for the saw. 

Next after the wheels comes the method of supporting 
the blade above and below the wood while sawing, which 
will be readily understood from the general view of the 
machine in Fig. 9. A hardened steel pin is placed at the 
back of the saw, and can be turned to present new wear- 
ing surfaces as required. Thin strips of apple wood, 
soaked in oil, are placed at each side of the saw, one or 
more being brought to bear against the saw according to 
its width. The top guide should always be close down to 
the upper surface of the wood ; and in order to insure the 
workman adjusting this guide, it is counterbalanced and 
readily moved up and down, and clamped in any position. 

In addition to these details, another small attachment 
has something to do with preventing the saws from break- 
ing—namely, the chip guard, which is placed just where 
the saw runs on to the lower wheel. By its peculiar 
shape it turns to one side any small pieces of wood which 
may have worked through the slot in the table. 

It is not necessary to enter into any detailed description 
of general machines used in pattern-making, such as 
circular-saw benches, lathes, jig-saws, &c.; although 
they, are of course, as indispensable as the machines here 
described, no special improvements have been made in 
them for some years past. 

Sharpening of Cutters.—Apart from the importance of 
properly constructing the details of wood-cutting ma- 
chines, the keeping of the cutting edges in good condition, 
both as to their sharpness and quality of temper, is one of 
the elements necessary to produce economical results. Inthe 
case of saws, it is needful to have appliances for keeping the 
teeth of correct shape, and of the proper depth, and with 
the proper amount of set. Machines for this class of work 
are constructed by various makers, and mostly of one pat- 
tern, which experience has no doubt determined as being 
the best. The sharpening of the cutters for planing 
machines is equally important; but in the method of 
adapting machines to the grinding of the edges various 
systems have been tried. In Fig. 10 is shown a diagram 
of the most general application of emery wheels to the 
grinding of bevel edges on the cutters; this system of 
grinding had continued in use for some years before it 
was departed from in the system shown in Fig. 11. In 
the former, Fig. 12, a wheel was used of such large dia- 
meter that the surface produced on the cutters was but 
very little concave or hoJlow; in practice it was found 
that as the wheel was reduced in diameter the concavity 
was increased to such an extent as to leave insufficient 
material at the back of the cutting edge for supporting 
it properly and carrying away the heat generated. No 
doubt for this reason the later plan in Fig. 11 was brought 
forward for producing a flat surface on the bevel of the 
cutter ; the gradual wear of the grinding wheel does not 
here affect the uniformity of the cutting edge. Both of 
these systems are open to very grave objections ; and in 
fact any mode of grinding based on this arrangement of 
the wheel and material must present a difficulty in 
obtaining good results. It will be seen from a glance at 











the diagrams that, as the grinding wheel is in contact 
with the cutter, each particle of metal and of stone or 
emery that is separated in grinding must pass for a short 
distance between the wheel and the cutter. However 
small such a particle may be, it is impossible for it to be 
carried away without first being pressed between the two 
surfaces ; and as the emery wheel is more porous than the 
metal, the small particles get embedded in the wheel. 
From a large experience in the process of grinding, the 
writer believes that any mode of grinding according to 
either of these plans must result either in only a small 
amount of metal being ground away, or else in constant 
difficulty in keeping the grinding ae 1 in condition for 
acting. 

In Fig. 12 is shown a new machine recently brought 
out by the writer’s firm for grinding cutters. The grind- 
ing wheel has a transverse movement given to it, equal to 
two-thirds of the breadth of its face, so as to bring every 
part of its face over the work; by this plan its face is 
kept straight. The pressure of the wheel on the cutter is 
regulated by gravity. As the cutter is traversed beneath 
the wheel the grinding continues until the wheel comes 
to the limit of the adjustable stop in its lateral traverse : 
so that in the case of small ‘‘ nicks” in the edge of the 
cutter, the machine can be set in operation and the grind- 
ing continued at a uniform rate until the “nick” is 
ground out. The result of experience with the grinding 
wheel acting in this way under a number of conditions 
proves that the particles of steel ground off the cutter get 
away so freely that no heat is generated in the grinding. 
In practice this means that the cutting edges themselves 
are left with their original temper, and will work for a 
much longer time without the necessity for re-sharpening. 
The traversing movement of the table is obtained by a 
very simple frictional reverse movement. The friction 
wheels are locked in either position by points. , The 
table is moved by a steel wire cord wound half a turn 
round each of two small drums on the friction wheel 
shaft; this dispenses with rack and pinion, and the 
practice is found to give very smooth motion and _ex- 
cellent results. 

It wil not be out of place to note here that the rapid de- 
velopment of transmission by wire cords in many branches 
of engineering should receive some attention in designing 
machines that have reciprocating parts of inconsiderable 
weight. In several instances wire cords have been applied 
by the writer’s firm with much success for moving the 
platens of special machines. 

Mention has been made of improved details introduced 
into this country by American makers; and a few of 
these will now be noticed. 

Panel-Planing Machine.—In planing wood to a parallel 
thickness, it is fed through what are known as surface or 
panel-planing machines. The uniformity in thickness is 
obtained by the use of a revolving cutter-head above the 
wood, and a fixed table beneath. The wood may not 
be true on its surface either before or after passing 
through the machine, but its cross-section at all peints in 
its length has the same thickness. Formerly the wood 
was held down by the feeding rollers ; but in recent prac- 
tice auxiliary holding-down parts are used, termed pres- 
sure-bars. The pressing-bar on the front or feeding side 
of the machine has sufficient adjustment for various 
thicknesses of the roughly sawn board, while the back 
pressure-bar requires no adjustment, except the elastic 
pressure to keep the wood down. Both pressure-bars 
are attached to the yokes fitted to the outside of 
the bearings. This insures their maintaining a uniform 
position relatively to the cutter-block. By the use of 
pressure-bars, thin pieces are more readily planed, while 
thicker pieces are held more firmly against the table. 
Another feature of equal importance is the action of the 
pressure-bar spring in breaking off the splinters and pre- 
venting their tearing out. The application of such pres- 
sure-bars to surface-planing machines has now been 
generally adopted by English makers, and has led to 
much better results as to both the quantity and the quality 
of the work. 

Scraping Machine.—In conjunction with this system of 
planing, reference will now be made to a machine for 
scraping the planed surfaces by mechanical means instead 
of the laborious hand method. It may safely be con- 
sidered the most important machine operating on wood 
that has been brought into use for many years past. It 
was developed and successfully carried out by Baxter D. 
Whitney at Winchenden, Massachusetts, as the result of 
continued experiment, and represents perhaps one of the 
most difficult problems ever attempted in cutting wood. 
The difficulties of ne the positive mechanism to 
perform the work formerly done by hand only will be self- 
evident. 

The scraping machine, shown in Fig. 13, resembles the 
panel-planing machine, but has more feeding rollers ; and 
instead of a rotary cutter above the wood, a fixed tool is 
placed beneath. The tool is similar to the hand-scraper, 
and is carefully prepared by a special grinding machine 
constructed for the purpose. The wood is fed at the rate 
of 40 ft. a minute, and a wide thin shaving is taken from 
the entire surface. 

The cutting-edge of the scraper projects about one- 
thousandth of an inch above the surface of the holding 
block ; and the amount of this projection determines the 
thickness of the shaving. In preparing the cutters or 
scrapers, two small emery wheels act on the front and 
back, until a true surface is obtained. A burnishing 
tool then turns over the small lip or burr to form the 
cutting-edge. In Fig. 14, the complete machine is 
shown. 

These machines have been adopted by most railways 
and shipbuilding yards for finishing panels; and it is 
expected that their application to other branches of manu- 
facture will be only a matter of time. 

The machines that have here been described belong to 
what is known as the finishing class of machines ; that is, 





machines for dispensing with skilled manual labour. In 


what are known as breaking-down machines for doing 
the rough work, there has not been for years past in this 
country much room for improvement. Yt is natural that 
the finishing class of machines should have been developed 
in America sooner than here, owing to the difficulty there 
experienced in obtaining skilled hand labour and to its 
high price; and the rapid manner in Zwhich these im- 
provements have made their way in this country shows 
that very little prejudice has been exhibited in adopting 
foreign ideas, 


FOREIGN AND COLONIAL NOTES. 


The Late Mr. D. D, Badgev.—The death is announced 
of Mr. D. D. Badger, who was the first to introduce iron 
for building and architectural purposes in the United 
States. He was born on Badger’s Island, which lies 
below Portsmouth, New Hampshire, in 1806. During 
his youth he was employed in working iron in his native 
town, after which he went to Quincy, Massachusetts, 
where he worked on the first railroad car ever built in 
the United States. From Quincy he removed in 1829 
to Boston, where he established works for the manufac- 
ture of wrought iron <s adapted more particularly for use 
in shipbuilding. In this business he amassed a consider- 
able fortune. He next became convinced that iron could 
be employed to great advantage in the construction of 
buildings. Among many iron structures which were 
erected under Mr. Badger’s direction in New York were 
the Grand Central depot, the Hudson River Railroad 
freight depot, the Gilsey Building, and the Manhattan 
Market. The ironwork of the new post oftice in Boston 
was also built by him. 


French Locomotive Building —The Eastern of France 
Railway Company has let contracts for ten tank engines, 
fifty engines with eight wheels coupled, and twenty four- 
wheeled engines. ‘hese contracts have been shared 
between the Cail, Alsacian, and Creusét companies. The 
Western of France Railway Company has also let a con- 
tract for eighteen express engines to the Batignolles Com- 
pany. 

Japancse Steam Naviyation. —Mr. H. W. Denison, 
English Secretary of the Imperial Japanese Legation at 
Washington, has had an audience with Sir L. ‘Lilley, of 
the British Post Office, with reference to the establish- 
ment of a line of Japanese steamers tu run between 

3ritish Columbia, Japan, and China, in connection with 
the Canadian Pacific Railway. Sir L. Tilley referred 
Mr. Denison to the Canadian Pacific Railway Company. 


American Bridge Building.—The Union Bridge Com- 
pany has closed a contract with the Louisville, New 
Albany, and Chicago Railroad Company for the erection 
of a steel and iron bridge 3500 ft. in length across the 
Ohio at Louisville. The same company is now at. work 
on a bridge over the Arkansas at Little Rock, for the 
Little Rock Junction Railroad. It is of steel, and con- 
sists of three tixed spans of 258 ft. each and a draw 
of 352 ft. 


Steel Rails for the Lehigh Valley Railroad.—The Lehigh 
Valley Railroad Company has concluded a contract with the 
Bethlehem Iron Company for 10,000 tons of steel rails, to 
be delivered during the winter and spring. The price at 
the mill, which is on the line of the Lehigh Valley Rail- 
road, is stated to be 27 dols. per ton. 


Sir John Macdonald and the Canadian Pacific Railway.— 
It is reported that Sir John Macdonald’s visit to England 
was made in anticipation of the surrender of the Canadian 
Pacitic Railway to the Canadian Government. His in- 
tention is to establish a through line between Montreal 
and China, Japan, and the European Continent. With 
this end in view, it is said that the Canadian Premier has 
secured a number of steamships of the Allan Line. To 
compensate the steamship company, Sir John Mac- 
donald proposed to give it 4,000,000 acres of land in the 
north-west, which will be used by that company for colo- 
nisation purposes. It is also proposed that the Canadian 
Government should subsidise the Allan Line to the extent 
of 400,000 dols. a year, and as the ocean steamship trade 
from Montreal to the Continent has been extremely dull 
during the past two years, owing to the competition of 
American lines, it is thought that the Allan Line or the 
Montreal Steamship Company will agree to the proposal 
to run some of their fastest steamships from British 
Columbia to the East, on the Canadian Government gua- 
_ to secure a certain amount of trade from the 

Vest. 


Permanent Way on the Pennsylvania.—A committee of 
railway men which has been inspecting the road bed of 
the Pennsylvania Railroad, has awarded a prize of 
100 dols. to the supervisor of Section B of the New York 
division. for the best piece of track in all respects. One of 
the tests employed was to carry a goblet filled within 4 in. 
of the brim upon the window sill of a car, making a run 
of 30 miles in 35 min. without spilling a drop from the 
tumbler, 


Water in New South Wales.—An abundant supply of 
fresh water has been obtained at a depth of 740ft. at Kast 
Maitland, New South Wales. 


The Wheat Trade of the North Pacific.—It appears that 
the wheat trade of California, Oregon, and Washington 
Territory, with Europe, now gives employment annually 
to more than 400 sailing vessels going round Cape Horn. 
The average passage for each vessel is about 16,000 miles, 
and the run is made in an average time of a little over 
four months. Of the 440 vessels thus employed in 1883, 
380 bore foreign flags, and the remainder carried the flag 
of the United States, . 
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THE RAILWAYS IN INDIA. 

Ir must be a source of the liveliest satisfaction 
to those who are responsible for the finances of our 
Indian Empire to find that the railways which have 
cost such large sums of money, have at length 
attained the position of paying, on the average, the 
very respectable dividend of 51. 18s. 2d. per cent. 
From 1858 to 1877 the State lost annually amounts 
varying from 23,667/. to 2,163,081I. on its railways, 
but since that time there has always been a balance 
to the good, except during two years. Not that 
Government itself obtains this ample return on its 
own lines, as the State system pays only 3J. 16s. 10d. 
percent. This, however, is a very fair return, and 
considering that an investor in English railway 
stock cannot now obtain 4 per cent. on a purchase 
of the shares of the large companies, the Indian 
Government must regard their railway enterprise 
with considerable complacency, particularly when 
they remember the great blessings it is conferring 
on the people, for trade and enterprise are being de- 
veloped, the wealth of the country increased, waste 
land brought into cultivation, while above all, the 
dread of famine, which like a cloud in the horizon, 
is ever before the mind of the Indian official, has 
been sensibly lessened. The large sum of 
148,305,646/. (reckoned at two shillings to the 
rupee) has been spent on the railways, of which 
108,609,682/. has been expended by the guaranteed 
companies, inclusive of the cost of the East Indian 
Railway, which stands at 34,824,452/. ; 36,002,0521. 
on the State railways ; 2,895,322/. on the Native 
State lines ; and 797,690/. on assisted companies’ 
lines. From the last report* we learn that the 
gross receipts during the calendar year 1883 
amounted to 16,389,381/. ,compared with 15,352,3201. 
in 1882 ; the working expenses were 7,970,430/., 
as compared with 7,668,100/. in 1882. The net 
revenue amounted to 8,418,951l., of which the 
East Indian Railway, including the State branches 
worked by the company, contributed 3,164,2961I., 
the guaranteed lines 3,836,501/., the assisted com- 
panies 87201., the State lines 1,331,071/., and the 
lines in native states 78,363]. The East Indian 
Railway and branches produced 8/. 14s. 11d. per 
cent., the rest of the guaranteed lines paid 51. 4s. 
per cent., and the State lines yielded 3/. 16s. 10d. 
percent. Ifthe Punjab, Northern, and Kandahar 
be excluded, the net earnings of the State lines 
were at the rate of 4.68 per cent. on the capital ex- 
pended. The aggregate tonnage of goods moved 
has amounted to 16,999,264 tons, as compared with 
14,833,243 tons in 1882, ana the receipts from 
goods traffic have amounted to 11,288,861. , as com- 
pared with 10,159,674/. in 1882. 

A row of figures, such as the above, is not very 
interesting in itself, but to one who reads between 
the lines it tells a tale of advancing prosperity, 
which lends hope to the future of the country. The 
orderly government of the English rule in Hin- 
dostan has not been an unmixed blessing to the com- 
munity, whatever advantage it may have been tu 
the individual. Under the régime which existed 
for hundreds of years before our arrival in the 
country the population was prevented outrunning 
the sustaining power of the land by periodic irrup- 
tions of war, which decimated the people, and was 
followed in due course by famine and pestilence. 
The survivors were consequently better able to 
support themselves on account of the smaller 
number of mouths to be fed from a given area of 
land, and in the happier state of affairs which pre- 
vailed they multiplied quickly until they were 
again checked. But now all this is altered; every 
man has security for his life and property, but at the 
same time the tax-gatherer has placed an iron grasp 
on him which is more irksome to the Oriental, than 
the occasional inroad of fire and sword. Still the 
population increases, and unless the means of feed- 
ing it shows a proportionate enlargement there is 
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great fear that the tension may some day show itself 
in a formidable shape. But with the progress of 
the railway system new methods of procuring a 
maintenance present themselves, and fresh ideas in 
agriculture and manufacture will be instilled in the 
people in place of the time-honoured institutions in 
which labour was the great factor and machinery 
had no part. 

On March 31, 1884, there were 14,290 miles of 
railway sanctioned, of which 10,832 were open for 
traffic. Since then orders have been received in 
India for the extension of the Frontier Railway 
from Sibi, as far as Quetta. This, of course, is one 
of the strategic lines which are not made for a com- 
mercial purpose, but for imperial reasons. They 
are not built with a view to dividend, and when 
they are lumped with the general system, they 
reduce the average percentage earned. During the 
year 1883-84 sanction was given for the construc- 
tion of an additional length amounting to 1621 
miles, of which three lines of 180 miles, 275 miles, 
and 83 miles, respectively, are primarily designed 
for the protection of the districts they serve from 
famine. The following Table shows the length of 
lines open at the end of each year since the system 
was introduced into India in 1853. 











Year. Miles. Year. Miles. 
1853 203 1863 
13854 71 1864 
1855 170 1865 
1856 | 272 1866 
1857 | 288 1867 
1858 | 428 1868 
1859 | 626 1869 
1860 839 1870 
1861 1587 1871 
1862 2335 1872 





10,832 





The Attock Bridge was open for traffic on Her 
Majesty’s birthday, and thus there was established 
unbroken railway communication between Calcutta 
and Peshawar, a distance of 1560 miles. The total 
length of the bridge over all is 1651 ft., comprising 
two spans of 314 ft., and three of 264 ft., with two 
short abutment spans. The height of the rails 
above low-water level is 142 ft. Work was com- 
menced on the abutment and pier foundations 
towards the end of 1881 ; the piers were completed 
and the erection of the girders commenced in July, 
1882, and the first engine passed over the structure 
on the 5th of May, 1883. Another large work, at 
present not completed, is the Sukken Bridge on 
the Indus Valley State Railway. This has a main 
span of 820 ft., and several smaller spans. 

An example of the difficulties of State-conducted 
enterprises, as compared with private undertakings, 
is found in the Jhansi-Manikpur Railway, which 
was sanctioned in August, 1883. Preliminary 
operations were taken in hand for a railway on the 
5ft. Gin. gauge, but on November 8 a telegram was 
received from the Secretary of State, saying that it 
had been decided that the line should be built on 
the metre gauge. Against this decision the 
Government of India protested, and in May last 
the matter was not decided, the report naively 
adding, ‘‘ until the gauge question is finally settled 
the works cannot be pushed on with vigour.” 
Other evidence of the inelasticity of Government 
services is shown by the difficulty experienced 
during the year in providing the engineering staff 
for the lines under survey and construction. In 
1879 the railway engineering staff ,was ‘reduced from 
273 to 217, and since then many lines have been 
opened. Those who were formerly available for 
constructional work have been allotted to perma- 
nent posts, and as a consequence the survey parties 
have had to be strengthened from other parts of the 
service and by the admission of outsiders. 

In the year 1882 the Government, acting on 
powers which it had reserved to itself, obliged the 
East Indian Railway to reduce its lowest class fares 
from 3 to 23 pies (from .312d. to .26d.), in spite of 
the strenuous opposition of the company’s officers. 
The result proved that the Government took a 
correct view of the possibilities of the case, and the 
public have since enjoyed the benefit of the reduc- 
tion, and by the increased rise in the traffic they 
have more than made up the threatened loss to the 
company. This experiment has been followed by 
others, and the rates for coal, grain, and passengers 
have been lowered on various lines, and generally 
with satisfactory results. The following Table gives 
a general idea of the amount of traffic on the Indian 
railways. It is to be noticed, however, that some of 
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the items for 1882 are not quite perfect, as several 
small lines are omitted from the calculation: 


— 1ss3. 1881, 


1882. 





Mean mileage open for 
traffic om os a 
Number of passengers 
carried... - = 
Number of tons moved 
»» Of general 
merchandise ot ..| 10,983,265 9,275,065 8,503,861 
Number of passenger miles 3,018,897,913 2,898,239, 587 2,620,363,895 
Ton mileage of goods . . 2,970,703,599 2,465,049,623 2,309,177,012 
Number of train miles 40,182,527 36,751,857 34,793,517 
3 £ £ 


10,408.90 9,985.30 9,637.60 
65,098,953 
16,999,264 


58,875,918 


14,833,243 


54,763,683 
13,214,074 


x 
13,566,460 12,692,718 
6,569,162 6,317,124 
7,001,298 6,375,594 


1,193,900 
5,892,705 
6,043,195 


Gross receipts ss 
Working expenses .. 
Net receipts 

The total number of passengers carried during 
the last year shows an increase of 10.57 per cent. 
over the number carried in 1882. The passenger 
mileage has increased 4.16 per cent., and the re- 
ceipts from passenger traffic 0.18 per cent. The 
number of passengers per open mile was 6254 in 
1883, as compared with 5992 in 1882, and 5682 in 
1881. Of the total number carried in 1883 the 
lower-class passengers amounted to the large pro- 
portion of 97.45 per cent., the second class to 2.08, 
and the first class to 0.4 percent. The distances 
travelled by each passenger were on the average, 
first class, 84 miles ; second class, 69 miles ; and 
lower classes, 46 miles ; and for these journeys the 
fares paid were, first class, 9s. 8d. ; second class, 
3s. 14d.; and third class, 1ld. The average re- 
ceipts for coal per train-mile were 5s. 3d. the highest 
among the principal railways being 7s. 6d. on the 
Eastern Bengal, the lowest Js. 10d. on the Nizam’s 
Railway and the Rajputana-Malwa Railway. The 
average cost of hauling one passenger unit one 
mile was .07836d. on the East Indian, on which 
line the average sum received for this work was 
.28288d. The total tonnage of goods lifted 
during the year, shows an increase of 14.60 per 
cent. as compared with that in 1882 ; but the total 
ton mileage shows an increase of 20.51 per cent. 
over that of the previous year, while the re- 
ceipts from goods traftic were larger in 1883 than 
in 1882 by 11.11 percent. The average receipts 
per goods train mile were 7s. 4d., the highest 
being 12s. 1d. on the Eastern Bengal Railway, and 
among the principal railways, the lowest, 1s. 10d., 
on the Tirhoot Railway. The lowest average cost 
of hauling one ton of goods one mile was .236d. 
on the East Indian Railway. 

The average mileage for locomotives per diem 
appears to have been small. Taking nine of the 
principal railways, it works out to 55 miles, and 
the maximum for any of the lines is only 94 miles. 
The cost of fuel varies through very wide limits, 
the average of cost of English coal in Bombay being 
1l. 6s. 8d. per ton, whereas the price of Indian 
coal at the pit’s mouth is from 5s. to 15s. per ton. 
The collieries of the East Indian Railway turn 
it out even cheaper than this, viz., at 3s. 6d. per ton. 
Accordingly we find that cost of fuel per train-mile 
on that line is very low, being less than a penny, 
while on other systems which use wood, patent fuel, 
and English coal, it varies from 3d. to 6{d. The 
average of seven lines using Bengal coal is 3.6d. per 
train-mile. 

Railway construction in India is, for the moment, 
in abeyance, awaiting the decision following the 
report of the Select Committee of the House of 
Commons which sat during last session.* It is 
certain that very large sums will be spent during 
the next five years, but the manner in which 
the money is to be raised, and the extent to 
which the Government is to pledge itself for the 
interest, remain to be settled. The experience 
of the last few years removes all uncertainty 
as to the wisdom of a rapid extension, and all 
that remains to be decided is how the people of 
India may be made to gain the greatest benetit for 
the expenditure. 








THE STORAGE OF PETROLEUM. 

Tue loss that is occasioned by storing petroleum 
in barrels in the ordinary way, as it is taken from 
shipboard, has received very forcible illustration 
lately, but the question is one which has been oc- 
cupying the attention of those interested in the 
matter for some time past. When it is remembered 
how easily petroleum and other light mineral oils 


_* See ENGINEERING, vol. xxxvii., pp. 344, 432, 465, and 
523, 








find their way through the smallest interstices, it 


will be readily understood that the ordinary petro- 
leum barrels with which we are so familiar, are not 
by any means the most perfect vessels that could be 
devised for the purposes of either conveyance or 
storage. We have already dealt very fully with the 
former feature in a series of articles which appeared 
in these columns about a year ago, and we will now 
proceed briefly to give some particulars of the efforts 
that have been made in this country to meet the 
enterprise of the energetic Swedes, Messrs. Nobel 
Brothers, who have taken the lead in this industry 
in Southern Russia. 

Messrs. Ingall, Phillips, and Co. have been large 
storers of petroleum, they having three large es- 
tablishments, viz., Dudgeon’s Wharf, Mellish’s 
Wharf, and Palmer’s Wharf, all on the Thames. 
The former is the most recent addition to their 
business, and it is also the most extensive and best 
arranged. Those who remember Dudgeon’s ship- 
yard in its prosperous days would scarcely recognise 
it now converted into an oil storing depdt. The 
front of the slipways has been built in by a broad 
wall which serves as a landing wharf. The vessels 
which bring the petroleum generally lie moored in 
the tier adjacent off Cubitt Town Pier. From there 
the barrels are transferred to dumb lighters, of 
which the firm possesses about twenty, and are 
brought alongside the quay, where are three 
steam cranes, two of 30 ewt. and one of 3 tons 
capacity. The barrels are lifted out of the lighters 
by these and placed on an elevated wooden staging. 
This is of such a height that the barrels will run 
over the special railroad provided to the extreme 
end of the premises without any more labour 
being expended upon them; in fact, when a 
barrel of oil comes on to the wharf to whatever 
part of the premises it may have to go the trans- 
port is always effected, excepting in very rare in- 
stances, by its own gravity. It should be here men- 
tioned that there is an addition to the quay space 
referred to which is formed by a dock about 
200 ft. long. This has been lined with a bed of 
chalk to prevent the flat-bottomed barges from 
‘* sucking” as they are apt to do on the mud, and so 
not rising with the tide when fully laden. 

From the staging mentioned the barrels run on a 
railroad to the weighing machine which is placed in 
the middle of the premises. This forms a central 
junction for the numerous roads laid down through- 
out the works. The old method of forming the rail- 
road for the barrels to roll on was by means of 3} in. 
iron pipe, the different lengths being screwed into 
sockets. Two lines of pipe were supported on wooden 
sleepers and placed a sufticient distance apart to 
allow the bilge of the casks to fall between them. 
There was a serious disadvantage in this arrange- 
ment inasmuch as each time the barrel passed 
over a junction of the two ends of pipe, a jar was 
given to it, and the constant repetition of this 
soon caused the barrels to leak. The ways are 
now formed of light tram rails, which are specially 
rolled for the purpose by the Rhymney Iron Com- 
pany. They are joined by fish-plates in the ordi- 
nary way, and are much stronger than the old pipe 
roads. There are several elevated roads formed 
entirely of these rails at Dudgeon’s Wharf, and the 
barrels roll about without attention on the ground 
or overhead in all parts of the works. The standard 
gradient is now 3} in. in 20 ft., which has been found 
in practice the most suitable ; 4 in. in 20 ft. was the 
gradient used with the old pipe roads. From the 
weighing machine the majority of the barrels pass on 
to an automatic elevator on the endless chain prin- 
ciple worked by a 16 horse-power gas engine, which 
lifts them to an upper floor of a large building known 
as the emptying floor. Here there are nine troughs 
about 66 ft. long let into the floor. They are 
of rectangular section 12 in. wide by 12 in. 
deep, and are formed of wrought-iron plates 
rivetted together. The barrels are rolled over 
them, and the bungs being taken out, the oil 
runs out. The barrels being emptied they roll 
on, still by gravity, until by a suitable road they 
are taken to the yard where empties are stored, or 
else are conveyed back to the barges to be shipped 
away. The nine troughs in question lead into another 
large trough placed at right angles to them, and 
into this the oil flows. From thence it runs through 
an iron shoot, also used as a foot bridge, into 
the receiving tank, which is, like all the other 
tanks, made of wrought-iron plates rivetted to- 
gether. The receiving tank is cylindrical in form, 
16 ft. deep and 32ft. 9in. in diameter, and will 
hold 2000 barrels. It is enclosed by a brick wall. 
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From the receiving tank the oil is pumped into any 
of the storage tanks, of which there are thirty-two 
in all; these have been supplied by Messrs. Appleby 
Brothers, of Greenwich, and Mr. Butchard, of 
Gravesend. Their collective capacity is 56,000 
barrels, there being 40 gals. to 42 gals. to a barrel. 
The principal group of tanks is placed in a large 
sunken pit on the old slipways, the ground having 
been excavated for the purpose. Twelve of these are 
circular, 32 ft. 9 in. in diameter and 26 ft. deep. Six 
are rectangular, 13 ft. by 13 ft. by 26 ft. Six more 
are circular, 7 ft. Gin. in diameter and 26 ft. deep. 
There are two other smaller groups in another part 
of the premises. From these tanks the oil is 
pumped out into barrels as it is required to be de- 
livered to the owners. The pumps for filling and 
emptying are seven in number. Four are situated 
close to the cask elevator referred to, and are 
driven by the gas engine which works it. They 
are 3 in, rotary pumps by Mr. J. R. Martin, 
of Hackney, and are said to give very good results. 
For emptying or filling the tanks respectively, the 
pumps are simply reversed, the operation being 
performed by open and crossed belts. Arrange- 
ments have been made for a further number of 
these pumps, and, indeed, the whole work is de- 
signed for considerable further extension, the busi- 
ness of Messrs. Ingall and Phillips having been con- 
tinually and rapidly increasing up to a short time 
back. The other pumps are of similar construction, 
but are placed in a separate house near the wharf. 
They are worked by a vertical steam engine. 

For filling the barrels there are two sets of appa- 
ratus. The more modern of these is situated on the 
same level as the emptying floor. The arrange- 
ment consists of a pair of rails for the barrels to roll 
on, between them being a trough to catch waste. 
The oil is pumped through a service of pipes from 
the storage tanks and a nozzle is inserted into the 
bunghole by means of a universal joint, as flexible 
pipe is hardly admissible on account of the pene- 
trative and solvent properties of the oil. It is cal- 
culated that this apparatus will fill 1000 barrels an 
hour when complete. 

A barrier 4 ft. high and 2 ft. 6 in. thick, formed 
of two walls of brick with puddled clay between, 
separates the premises from the public road, so that 
in the event of a sudden rush of oil, say in the case 
of fire, the neighbourhood would not be inundated. 
There are also other walls of a like nature, as well 
as banks erected in various parts of the premises 
in order to isolate different sections. There are 
several other elevators in different parts of the 
works similar to the one we have referred to, and 
the whole network of roads is laid out in such a 
manner that whenever a barrel arrives at the lowest 
part it can be lifted by an elevator so as to be on 
another falling gradient for transportation back to 
any part. In this way, and by means of crossings 
and junctions, a barrel of oil can be conveyed to any 
part of the works without being rolled by hand, It 
is needless to say that for filling and emptying the 
tanks there is a vast service of pipes. These are all 
of wrought iron, the mains being 3 in. in diameter. 
They are connected by ordinary screwed joints. On 
the whole it would seem that Messrs. Ingall, 
Phillips, and Co. have studied the question of the 
storage of mineral oil very carefully, and have 
brought the system to a great degree of pefection. 
We trust they may have a renewal of the success 
which their enterprise and energy should entitle 
them to. When the tank vessels for carrying the 
oil from Batoum are run into the Thames, the whole 
system of conveyance and storage of petroleum will 
have been greatly simplified and cheapened, a fact 
which should considerably influence the price of the 
commodity. 





THE COAL QUESTION. 

A VERY interesting and thoughtful article on the 
coal question appears in Nature of January 15th, 
from the pen of Mr. Sydney Lupton. He reviews 
the former estimates of the amount of coal avail- 
able, and its probable duration, giving the figures 
arrived at by Mr. Hull in 1861 and Professor Stanley 
Jevons in 1865; also the result arrived at and re- 
ported by the Royal Commission which was ap- 
pointed to inquire into the subject in 1866, and 
which came to the conclusion, embodied in its 
report of 1871, that coalfields at that time worked, 
with others still unopened, contained 146,480,000,000 
tons of coal. Since that time 1,780,000,000 tons 
have been raised, so that we have now, in 1885, 
144, 700,000,000 tons. Later inyestigations tend to 
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show that this estimate was too high. The figures 
arrived at were intended to include all beds of 1 ft. 
and upwards in thickness, and not more than 
4000 ft. below the surface. The coal below 4000 ft. 
was considered, from the evidence then available, 
to be not very considerable in quantity ; and beds 
of less than 1 ft. in thickness were not considered 
because they do not pay to work, and so are left, 
though the working of the other seams renders 
these thin beds none. Sr for the future by disturb- 
ance of the strata. The 4000 ft. limit has never yet 
been reached, the increase of cost in working being 
so very great, from various reasons enumerated, as 
the depth increases. The deepest pit in England 
appears to be the Ashton Moss pit, near Man- 
chester, which reached 2688 ft. in 1881. Pits 
at Dukinfield and near Wigan have reached re- 
spectively 2100 ft. and 2448 ft. The statistics 
of the output of coal are quoted for the years 
1854 to 1883, not being considered at all re- 
liable further back than 1854, at which date Mr. 
Robert Hunt first collected his ‘‘ mineral statistics.” 
To enable the mind to get some definite impression 
of the enormous amount of coal really represented 
by the figures quoted, a few striking illustrations are 
given. In 1883 there were raised 163,800,000 tons, 
which would form a column one mile square and 
nearly 164 ft. high ; or would build a wall all round 
the world, 24,000 miles long and 5ft. 11 in. high 
and thick. Finally the whole output of the last 
thirty years would form around column 9 ft. 4in. 
in diameter and 240,000 miles high, or reaching 
tothe moon. The various calculations as to how long 
our coal may be expected to last are then considered. 
The results arrived at are very various, according to 
the factors taken as a basis of calculation; but 
whether we should run through our coal in 261 
years or in 106 years, the fact remains that we are 
using it up at an enormous and increasing rate and 
are very wasteful of it. Mr. Lupton points out 
that of course no one is to suppose that our con- 
sumption of coal will go on increasing til] it comes 
toa sudden end. It will reach a maximum within 
a comparatively short period, and then gradually 
diminish as coal becomes more scare and expensive ; 
meaning, of course, a corresponding decline in our 
industries as they become less able to compete 
with those of our neighbours whose coal would not 
be so far exhausted. Four possible conclusions are 
pointed out as forced on us by these calculations ; 
some new source of energy may be found to supply 
the place of coal; the coal we have may be better 
utilised ; coal may be imported from abroad to 
supply our deficiencies ; our industries may pass into 
a stationary or retrograde condition. Mr. Lupton 
does not think it probable that any new source 
of energy will be discovered, on a large scale, and 
points out that, whatever may be done with tides, 
winds, and waterfalls eventually, by means of 
secondary batteries or other appliances, these 
sources of power would not be specially available, 
for ourselves, as we should have to compete with 
neighbours better off in this respect than we are. 
Concerning the possible importation of coal from 
other countries, Mr. Lupton rightly observes that 
it is hardly necessary to meet and disprove the 
statement that this could be done when our own 
supply is exhausted ; but he nevertheless goes into 
some considerations and calculations to demonstrate 
its fallacy. Nor does Mr. Lupton appear to have 
any very sanguine hopes as to what may be done 
by the better utilisation of our coal. At any rate 
he does not strongly express any, and in this it is 
probable that most people will think he makes a 
mistake. By his own showing, so very much has 
been done, that we may look for much more as 
certain to follow. Thus he quotes figures showing 
that in 1788, 1 ton of pig iron required 7 tons of 
coal for its production. In 1800, 5 tons were re- 
quired. In 1829 the introduction of hot blast 
caused a reduction, so that by 1840 only 34 tons of 
coal were required, while in 1875 regenerators had 
further brought it down to2} tons. It may be true 
that no actual saving of coal has resulted, because 
the extent of the manufactures has so much 
increased as to overbalance the saving caused by 
improvements. But as our manufactures are not 
likely to increase enormously in the future, while 
these very striking economies in the use of fuel 
are likely to be worthily continued, we may at 
all events look to such improved modes of 
utilising our fuel to continually reduce our waste 
and asssist us to remain, at least, where we are, and 
stave off the coal famine. Mr. Lupton alludes to 
the very great margin still lying between the theo- 








retical energy of our fuel and that portion of it 
which is actually utilised, even in our best engines, 
and this margin will be doubtless reduced in the 
future, with a corresponding saving of our coal. 
Mr. Lupton, however, evidently dwells most upon 
the final one of the four possible conclusions 
named above, and says, ‘‘ Before very many 
years are past we must expect that the scarcity 
of coal in England will cause a considerable 
rise in price, which will directly affect all such 
branches of trade as depend upon coal, and indi- 
rectly all other branches.” Basing on this gloomy 
conclusion, he enters into several considerations 
of an economic nature—cost of food, national debt, 
taxes, &c.—and makes some suggestions, not so 
much for the mitigation of the evils in our own 
day as in the day of our successors, being evidently 
filled with a spirit quite different from that of the 
man who said, ‘‘ Why should I care for posterity, 
what has it ever done for me?’ A more im- 
mediately practical suggestion is that means should 
be taken to make more widely known all recent 
improvements which could tend to save our coal. 
Mr. Lupton, on the whole, makes rather too much 
the impression of being a gloomy prophet—a coaly 
Cassandra—and he winds up his paper by intro- 
ducing the inevitable New Zealander on the ruins 
of London Bridge. 


THE RUSSIAN COMMERCIAL MARINE. 

Wui Le the Russian Government, as already stated 
in a recent issue of ENGINEERING, will be very busy 
in constructing men-of-war in the south this year, 
the commercial marine of the Black Sea will also 
undergo development. As soon as the Black Sea 
Steam Navigation Company has launched the two 
ironclads Sinope and Tchesime it is constructing at 
Sebastopol, the keels will be laid of two ocean- 
guing steamers for the company’s fleet. These will 
be the first of its large steamers the company has 
constructed during the twenty-five years of its 
existence, the whole of its fleet having been acquired 
abroad. The Black Sea Steam Navigation Com- 
pany was established shortly after the Crimean war 
with the object of evading the clause of the Treaty 
of Paris, limiting Russia’s fleet to six steam vessels 
of 800 tons maximum tonnage, by creating a 
flotilla of transports, capable of being turned into 
armed cruisers in time of war. The company re- 
ceives a mileage subsidy, and up to the present 
time has drawn to the extent of nearly 3,000,000I. 
sterling upon the Russian Treasury. A report pub- 
lished a short while ago states that its fleet consists 
of 76 steamers of an aggregate of 78,162 tons and 
7262 nominal horse-power. Of this fleet, costing 
9,942,000 roubles, or a million sterling, not a single 
vessel has been constructed in Russia. The fleet 
burns 100,000 tons of coal a year, of which one-half 
is obtained from England and the rest from the 
Donetz region of south-east Russia, mostly from 
the company’s own mines. The original 500 rouble 
shares of the company are now worth 750 roubles, 
and pay a dividend of 14 per cent. every year. As 
may be remembered, the company did not render 
the assistance to the Government during the last 
Turkish war that was expected, and afterwards the 
question was raised of suspending the subsidy, 
which caused the directors to embark vigorously on 
the work of reorganising its fleet. This had been 
allowed during the years preceding the Turkish 
war to get into a very unsatisfactory condition, and 
in spite of its size there were very few vessels found 
to be of any use for the principal purpose for which 
the subsidy was granted—rapid cruising in the Black 
Sea. One of the first results of the reorganisation was 
the decision to add half a dozen Tyne-built steamers 
to the fleet. Some of them have been built by 
Messrs. Leslie, and others by Messrs. Mitchell and 
Co. They are of two sizes, one intended for 
the home service round the Black Sea, and the other 
for service between Odessa and the East. A re- 
presentative of the former class is the Pushkin, 1485 
tons register, 265 ft. long, 34 ft. broad, and 24 ft. 
deep, with engines of 300 nominal or 1616 indicated 
horse-power, steaming at 15 knots, and having 
accommodation for 166 first and second-class pas- 
sengers and 250 steerage. Her cost was 46,0001. 
A typical vessel of the latter is the Tsaritza, which is 
332 ft. long, 37 ft. broad, 27 ft. deep, and cost 
55,0001. Having added a sufficient number of 
vessels to the fleet to meet immediate requirements 
and satisfy the demands of the Government, the 
company means to build its own steamers for the 
future. The dockyard it controls at Sebastopol is 
avery fine establishment, giving employment to 





about 2000 men. The site was presented by the 
Russian Government after the Crimean war, and 
occupies one side of the man-of-war harbour, close 
to the famous granite docks destroyed by the 
allied troops and now being restored. At various 
times a quarter of a million sterling has been sunk 
in erecting workshops and equipping them with 
machinery, mainly from England, and only last 
year purchases of plant to the extent of 60,000/. 
were made. Besides supplying iwo services of 
steamers running twice or thrice a week in oppo- 
site directions round the Black Sea, the company 
also runs vessels to the Levant, Mediterranean, 
and the East; the latter being a trade only just 
started. Since the occupation of Egypt by the 
British forces, the steamers of the company have 
been exceptionally busy in conveying to Alexandria 
for their use, cattle and other supplies, purchased 
by the Commissioner in South Russia and de- 
spatched from Odessa. 








NOTES. 
STREET TELEPHONIC STATIONS IN Paris. 

Tue installation of telephonic kiosks for the use 
of the public in Paris, commenced lately by the 
General Telephone Company, is being extended. 
Since the 3rd inst. nine new offices have been 
added, bringing the total number now in use to 
fourteen. 


A Sexr-Propetiinc Torpepo. 

At the recent Electrical Exhibition at Philadel- 
phia, the Ordnance Department of the Navy showed 
an extensive torpedo equipment, including a Lay- 
Haight torpedo, propelled by a reservoir of com- 
pressed carbonic acid gas, operating a small Brother- 
hood engine which drives the screw. The tor- 
pedo is navigated, and the charge exploded by means 
of a keyboard on shore which communicates with 
the torpedo through a single wire. 

Exectric Morors. 

The prospective demand for an efficient electric 
motor is almost boundless. A large proportion of 
the electric illuminating companies are chartered as 
electric light and power companies, and the parent 
companies have advertised motors in the future 
tense for several years, yet not one of these com- 
panies ever exercised the second phase of their cor- 
porate righis in selling power for purely commercial 
ends. Physicists have stated the theories of the 
problem ; is its solution more difficult than that 
of those electrical problems already solved ? 


THe THERMO-MICROPHONE. 

Some interesting experiments with this trans- 
mitter were recently made in Paris at the hall 
of the French Geographical Society, and a large 
audience were enabled to hear a singer, and various 
instruments performing in a room, a considerable 
distance away. This experiment was a very re- 
markable one, although at the end of the trial, the 
loudness and clearness of the tones diminished con- 
siderably, possibly on account of defective regula- 
tion. In its normal condition the definition of 
sound transmitted by the thermo-microphone is very 
excellent, even to an audience 35 ft. or 40 ft. away. 


THe Paris WaTER Suppty. 

The following statistics relating to the Paris water 
supply are taken from the last report of the engi- 
neer-in-chief of the department. There are fifty 
pumping engines established as far as Champagne 
and Bourgogne, having a total of 6000 horse-power, 
either in permanent service or in working order. 
There are 250 miles of mains, and a city system of 
pipes that would, if developed, reach from Paris to 
Bucharest, and that occupy the services of several 
hundreds of workmen for inspection and mainte- 
nance. All thestations are connected by their own 
telegraph lines. This system is the gradual develop- 
ment of the scheme for supply worked out by M. 
Belgrand in 1854, and continued by him to his death 
in 1878. 

A FReENcH EXHIBITION OF PaTENTED INVENTIONS. 

There exists in Parisan Association of Inventors 
and Industrial Artists, which was founded in 1849 
by Baron Taylor. Acting on the suggestion of M. 
Paul Jablochkoff, who is a member of this Asso- 
ciation, it has been determined that an exhibition of 
inventions that have been patented in France, shall 
be held from July to November in the present year 
at the Palais de Industrie, and that it should form 
a part of the Industrial Exhibition, which will also 
be held in Paris at the same time. It is proposed 
that the Exhibition should be opened on the 23rd 





of July, and it is intended to admit any objects 
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patented in France since the 1st of January, 1870. 
This decision should have considerable interest for 
many English inventors who hold French patents ; 
applications for space should be addressed before 
the 15th of February to M. Brevel, at the offices of 
the Association, 25 Rue Bergére, Paris. 


InpucTION ON TELEPHONE LINEs. 

After the first flush at the success of the tele- 
phone its application was found to be, like other 
matters mundane, far from an ideal. Whatever 
may be the proper limitations to the term induction 
it is trusted that the same mind which invented the 
telephone may yet devise some means to annihilate 
the disturbing influences which limit its application. 
Mr. W. W. Jaques, one of Professor Bell’s coad- 
jutors, has been making investigations upon under- 
ground lines, and finds the empirical rule that when 
the product of the static capacity of the line in micro- 
farads by its resistance in ohms is less than 18,000, 
it is feasible to use the telephone for commercial 
purposes, but when this product amounts to between 
18,000 and 30,000, then the transmission is imper- 
fect and nothing can be understood except by 
skilled operators. No telephonic signals can be 
transmitted when the product exceeds 30,000. 


AmeERICAM Rattway GAUGE. 

A recent issue of the Engineering News contains 
the following table showing the gauge and mileage 
of American railways: eee ae 
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BvuLGaRIAN Rattway CONSTRUCTION. 

In view of the development of the railway system 
on a large scale in Bulgaria, the Government of 
Prince Alexander is despatching to Russia a con- 
siderable number of young Bulgarians to be trained 
in railway matters. Some, intended for engineers, 
will undergo a complete course of training, first in 
the Moscow Technical School, and then on lines 
being built ; others will serve in the Ministry of 
Railways, so as to be able to assume control of the 
Government administration office at Sofia, while a 
third party will be trained as station masters, traffic 
managers, and locomotive superintendents. The 
expenses of the training will be chiefly paid by the 
Bulgarian authorities, but the students will share 
the same privileges as are accorded to Russian 
officials under similar circumstances, will wear the 
official dress, and have temporary rank given them. 
The lines in Bulgaria, as being constructed, will be 
worked at first by foreigners, who will afterwards be 
replaced by the Bulgarians trained in Russia. 


ELEcTRICAL SURGERY. 

M. Chéroy submitted to the Academie des Sciences 
during its séance of February 3 a new cauteriser fed 
by secondary batteries. A great difficulty attend- 
ing the use of such an instrument, especially in 
localities where surgeons have not a dynamo at their 
disposition, lies in the charging of the accumulators. 
M. Chéroy proposes to effect this either by the use 
of a hydro-electric battery, or, where lighting gas is 
available, by means of a thermo-electric pile. In 
the first case he employs a vert-de-gris battery, with- 
out a porous cell with zinc plates. The electro- 
motive force of the accumulators being 2 volts, the 
battery is so arranged as to have 23 volts, and to 
give a flow of six ampere hours. From sixteen to 
twenty-four hours are required for charging. In 
the second case the battery is composed of ninety 
thermo-electric elements working by gas or pro- 
bably by petroleum. The constants are 4 to 5 volts 
and 4 to 6 ampéres. 


Exectric Gas LIGHTERS. 
At the International Society of Electricians, M. 
Napoli submitted, on behalf of M. Arnaux, a number 
of electric lighters all based on the same principle. 


The principal organ is a tube, about the size of an 
ordinary lamp chimney, in which is placed a stick of 
carbon of the same length as the tube, a bar of zine, 
one-third the length, and an exciting liquid which 
when the instrument is vertical does not touch the 
zinc. By reversing the apparatus, a current is 
generated which is used either to redden a thin 
platinum wire, or produce a succession of sparks 
between two terminals. Another instrument by 
the same maker, is employed to detect gas escapes. 
It consists of a similar reversing battery, and a sup- 
plementary part in which isa platinum wire inclosed 
within a fine wire gauze envelope, the line being 
brought to red heat by the current. In the event 
of a gas escape, the temperature of the wire is in- 
creased, and by a somewhat complicated system a 
signal bell is set ringing. 
A SELENIUM ACTINOMETER. 

M. Morize, of Rio de Janeiro, has devised a 
selenium apparatus for measuring the relative in- 
tensities of the rays of the sun at different altitudes 
of the luminary above the horizon. It consists of a 
selenium cylinder prepared according to the plan of 
Professor Graham Bell, 38 discs of copper being 
isolated from each other by smaller mica discs, and 
the edges filled in withselenium. It is insulated by 
glass supports inside a glass envelope from which 
the air has been exhausted. Thevessel is elevated ina 
place where surface reflection does not reach it, and 
the axis is placed parallel to the axis of the earth so 
that the rays of the sun fall normally on the 
selenium cell and illuminate the same surface. Its 
position can be altered to keep up this condition 
from day to day. A constant current traverses the 
selenium and a galvanometer in circuit with it. 
From darkness to the most intense radiation of the 
sun is the range to be ebserved, and a scale is 
graduated accordingly ; Clammond’s battery is that 
employed. 

Mac eop’s SunsHINE RECORDER. 

Professor Herbert Macleod’s sunshine recorder 
consists of a sphere of glass silvered internally, and 
placed before the lens of a camera, which has its 
axis parallel to the polar axis of the earth. A ray 
of sunlight is reflected from the silvered ball and 
enters the camera, where it forms an image on a 
piece of prepared paper inside the camera. This 
image gradually describes an are owing to the 
earth’s rotation ; but when the sun is hid by the 
clouds the curve is broken. A short obscuration of 
the sun is also shown by a weakening of the line 
of the arc. In the apparatus tried for six months 
past at Cooper’s Hill Engineering College the ball 
is formed of the round bottom of a glass flask 95 
millimetres in diameter, and the lens is a double 
convex lens about 90 millimetres focal length. 
Ferro-prussiate paper, used by engineers for copy- 
ing tracings, is employed, the image being fixed by 
washing it for six minutes in a stream of water. 
When the paper is dry, radial lines drawn 15 deg. 
apart through the arc to its centre, give the hour 
scale, the apparent [noon being given by a line 
through the plane of the meridian. 


A PROPOSED Raitway FOR BuRMAH AND SIAM. 

A scheme has been proposed for a railway to con- 
nect Moulmein, Bangkok, and Kianghsen, the latter 
a town on the Meikong about 120 miles south of the 
Chinese frontier. The estimated cost of the British 
portion of the line is 930,0001. and it is believed by 
those interested in the scheme that if it were once 
begun, the Siamese Government would make the 
connecting line in Siam. The Times correspondent 
telegraphing from Calcutta reports that Mr. Holt 
Hallett has arrived in that city after spending a 
year in exploring the country between Burmah and 
Siam with a view to determining the feasibility of 
the scheme. He started from Moulmein and 
went first up the Talwen River to Yembine, and 
proceeded thence to a point 100 miles north-east of 
Moulmein. He next crossed the hills, went on by 
boat to Zimme and on to Bangkok. He describes 
the greater part of the country as fertile and thickly 
peopled and estimates the gross population of Siam 
and its tributaries at 7,500,000. Mr. Hallett thinks 
the traftic on the proposed line would be enormous, 
and that the scheme would greatly benefit British 
Burmah. He comes home to report to the Cham- 
bers of Commerce. 


PETROLEUM IN PENNSYLVANIA. 
The average yield of petroleum in Pennsylvania 
alone is said to have been for the last few years 
775,000,000 gallons per annum, and there are now 





20,000 works in work. The total system of piping and 
connections is estimated at 5000 miles in length, and 





the 1600 reservoirs which exist would contain 
38,000,000 barrels of oil, or enough to form a lake 
more than 100 acres in extent and 14 ft. deep. The 
system of conveying petroleum for long distances 
by means of mains, rather than sending it by 
train, appears to be gaining ground. Remembering 
the disastrous accidents that have occurred in Ame- 
rica through the burning of petroleum trains, the 
principle has at any rate one point in its favour from 
a public point of view, to say nothing of its greater 
economy in cost. To connect the various Penn- 
sylvania wells with towns of Cleveland, Pittsburg, 
Buffalo, and New York, there are about 1500 miles 
of piping. Mains are being made to Philadelphia 
and Baltimore by the Standard Oil Company. This 
enormous corporation is said to employ 100,000 
workmen, and to use every day 25,000 barrels and 
100,000 five-gallon cans. The above figures are 
taken from a special report of M. Lefaivere the 
French Consul-General in the United States. 


THE ‘‘ INFLEXIBLE.” 

The report on the Inflexible shows a long list of 
minor defects which will require attention, but it is 
thought that these will not prove the cause of any 
serious delay. A question of considerable import- 
ance has, however, arisen, and this is the condition 
of the rollers and roller paths on which the turrets 
revolve. These are made of cast iron, a material 
apparently hardly fitted for the purpose. The weight 
of each turret is about 700 tons, including the arma- 
ment. To bear this there are 28 rollers. The 
existing rollers are to be replaced by others of steel, 
and this it is said will be a comparatively simple 
matter. Should it be found necessary, however, to 
renew the ways the work will assume formidable 
proportions. The guns would then have to be un- 
shipped and the turrets lifted, and the decking 
would have to be supported from beneath. The 
engineering authorities attribute the defects which 
have developed themselves in the paths to the fact 
that after they were laid they had to be levelled. 
This necessitated the sonlion Boe the outer scale, 
which it is thought would have proved sufticiently 
hard tohave stood the wear. It is hoped, however, 
that it may not be necessary to condemn the exist- 
ing paths, and it is said that they appear in better con- 
dition than they did some time ago, so that probably 
the natural wear has removed the worst part. In 
the later turret ships the paths and rollers are both 
made of steel. 


THE Bett TELEPHONE IN CANADA. 

The Minister of Agriculture of the Dominion of 
Canada made a decision on January 26, which 
wrecks the Bell Telephone patent in Canada. The 
patent laws among other matters require that the 
subject of a patent must be manufactured within 
two years, in order to preserve the patent, and it 
has been the custom to import portions of manu- 
factured articles in such stages as the state of 
manufactures in the Dominion compels, and the 
final construction and assemblage of parts has been 
regarded as complying with the law. The matter 
at issue is an attempt to decide how far back from 
the finished material it is necessary to go in order 
to constitute manufacturing. Can the sheet brass 
of an article be rolled and stamped elsewhere, 
where there are ample facilities, or is it necessary 
to go back to the ores of zinc and copper and tin ? 
This is no fictitious analogy, because a prominent 
patent has been proceeded against on the ground of 
importation of stamped brass portions. Shall a 
patent requiring the brains of inventors and the 
persistence of capital be suddenly declared void 
because it is put together with imported screws? 
The principle as set forth permits no other interpre- 
tation. If such ideas are carried to their farthest 
extremes the result will work injury to that portion 
of Canadian business, fostered by patent laws which 
were drawn in a spirit of liberality and wisdom for 
the purpose of increasing the prosperity of the 
Dominion of Canada. 


Tue Tuames Porice. 

The Commissioners of Police appear to be at last 
awakening to the desirability of affording a little 
more protection to the highway which carries over 
it a greater amount of wealth than any other in the 
world. On Tuesday night last an electrical search 
light was tried in front of the Houses of Parliament 
with considerable success. The current was gene- 
rated by a chloride of silver battery, and was used 
in a small are lamp. The cells were very small, 
and were contained in two boxes, each measuring 
10in. by 8in. by Gin. Something is being done 
towards introducing small steam launches in place 
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of the comparatively inefficient skiffs now in use. 
The police authorities apparently want a little 
advice of a practical nature to judge from the speci- 
men of what they think a competent police steam- 
boat which we saw this week in the Upper Pool. 
The little vessel herself was, we understand, 
originally built for a ship’s boat, but has been con- 
verted to her present purpose. The engines are 
high-pressure non-condensing, and the speed at 
which the boat travels is said to be very low, as 
might be expected from the primitive and make- 
shift appearance of the whole job. What is required 
for a police boat is a fast, and, above all, a silent 
vessel, easily handled, so as to thread its way in and 
out amongst the tiers of shipping and pounce out 
on evil-doers at unexpected moments. The little 
‘* pufting Billy” we saw could not run in the same 
reach with a thief without letting him know she 
was coming. The river has been too long, as Sir 
Charles Dilke said, an Alsatia. Now that the 
dynamitards have turned their attention to it, it 
behoves us to keep a brighter look-out. 

THE INTERNATIONAL Society OF ELECTRICIANS. 

Several interesting papers were read at the recent 
meeting of the International Society of Electricians, 
heid at Paris on the 4th inst. One referred to a so- 
called Microhmeter, devised by M. Maiche, for the 
measurement of small resistances. The accom- 
panying diagram will give a clear idea of the in- 
strument, which was made by M. Carpentier. The 
circuit of a battery P is divided into two parts as 
shown. A suspended magnet A is placed between 
the branches of the circuit, and it is evident that if 
the current is equal in each, there will be no devia- 
tion of the needle. If in either circuit a resistance 





of unknown value is introduced, it will produce a 
deflection which may be counterbalanced by intro- 
ducing in the other circuit a series of known resist- 
ances, until the total equals the unknown resistance. 
Or the same result can be obtained by gradually 
removing the wire which affects the needle ; indeed 
the principle of the apparatus is based on this 
method. The circuits are replaced by coils, and the 
displacement of one of them gives upon a graduated 
scale the measure of the resistance sought. This 
little instrument, which is simple, cheap, and easily 
used, measures extremely small differences of re- 
sistance. 
Rvusst1an HEAVY ORDNANCF. 

While the Russian Minister of War mainly 
patronises Krupp, Admiral Shestakoff, the Minister 
of Marine, does his utmost to promote the develop- 
ment of the home industry. Since he assumed 
oftice on the occasion of the accession of the present 
Emperor, all the cannon required for the Russian 
fleet have been manufactured at home. During the 
last few days he has given an order for a large 
number to the Oboukhoff Steel Works at St. 
Petersburg. The Oboukhoff Steel Works is situated 
on the banks of the Neva, a little above the capital, 
and at various times enormous sums have been sunk 
in rendering it a first-class artillery establishment. 
It has never paid any dividend, and has been 
worked at a heavy loss since it was started many 
years ago. At present the Russian Government is 
virtually the proprietor of the concern, having ac- 
quired a large proportion of the shares, and hold- 
ing mortgages and I O U’s covering the remainder. 
It is under the almost entire control of officers of 
thearmy. Theorder which has just been given it 
by the Minister of Marine comprises two 12-in. 
guns for the ironclad Katrina II., now being built at 
Nicolaeff, four 11-in. guns for turret frigates, nine 
9-in. guns for various monitors, seventeen 6-in. 
guns for the corvettes Rynda, Vityaz, and Bobr, 
six 9-pounders for the Bobr, eight 4-pounders for 
the Rynda and Vityaz, and two 24-in. tieldpieces of 
the Baranovsky type for various vessels now under 
course of construction. A supplemental order will 
be given in a few days for shot and shell for these 
vessels. These orders coming rapidly upon others 
given to the Oboukhoff Works last autumn, have 
rendered the establishment very busy, and the men 
will be working overtime the remainder of the 





winter. Allthe steel used in the manufacture of 
the guns is to be of home production, and will 
doubtless be supplied by the Government works at 
Briansk, in Middle Russia, which is furnishing the 
steel for the new ironclads building at Sebastopol and 
Nicolaeff. 


THe Russtan CanaL SysTEM. 

The magnificent canal system possessed by Russia 
is not generally known. All the great rivers are 
interlaced by spacious artificial waterways, the mag- 
nitude of which may be estimated by the fact that 
several thousand barges, many of more than 1000 
tons capacity, make their way every navigation 
season from the Volga to the Neva. The cost of 
maintaining the waterways in a good condition is 
by no means small, and every year a special sum is 
usually allotted for improvements. This year the 
amount will be 2,224,000 roubles, or 225,0001. 
sterling. Of this, 67,0001. is to be expended in 
constructing canals connected with the rivers 
Vitigra and Kovji, 15,6001. in improving the River 
Vitigra itself, 25,0001. in improving the River 
Volga, 21,500/. in embanking the River Dnieper 
below Kieff, 8000/. in rectifying the course of the 
River Pripet, 20,0001. in improving the River 
Dniester, 12,0001. in improving the River Vistula 
close to the Austrian frontier, and 22,000/. in sur- 
veying various parts of Russia for new canals. 
Three years ago General Tchernayeff, then Governor- 
General of Turkestan, reported to the home autho- 
rities that the communications of Central Asia 
might be considerably improved by the appointment 
of a well-boring corps to open up wells along the 
roads in the provinces ill-provided with water. He 
pointed out that many districts in Central Asia bore 
wrongly a bad reputation as “‘ waterless ;” assert- 
ing that they were simply ‘‘ well-less,” and aftirm- 
ing that if wells were sunk in different directions 
the supply would prove amply sufficient for the 
wants of the country. His recommendation was 
acted upon, and since then Government engineers 
have been busily engaged sinking artesian wells. 
According to a telegram from Tashkent this week 
one has just been completed in the ‘‘ Hungry 
Steppe” between Tchinaz and Djazak, 434 ft. deep. 
The water, on being struck, rose to within 50 ft. 
of the surface, the usual depth of wells in the 
steppe, from which it will be pumped by a small 
wind-propelled apparatus. 


THe WasHIncTton MONUMENT. 

After the Washington Monument which, reach- 
ing to the altitude of 555 ft. above the founda- 
tion, overtops any structure hitherto erected 
was built by private subscription to the height 
of 196 ft. the exhaustion of funds caused a cessa- 
tion of work for nearly a generation, until the 
General Government appropriated a_ sufficient 
amount to complete the monument. When the 
Government engineers assumed charge of the work 
it was considered by them that the foundation, 
which was 80 ft. square, would be insufficient to 
sustain the completed monument, and the area was 
increased from 6400 to 16,000 square feet by exca- 
vating narrow tunnels 13 ft. 6 in. deep to a distance 
of 18 ft. under the edge of the foundation, and con- 
tinuing the trench 23 ft. 6 in. beyond the founda- 
tion. This excavation was filled with a concrete 
composed of one part cement, two parts sand, three 
parts pebbles, and four parts broken stone. The 
several components were weighed out, thoroughly 
mixed, and put in bags, which were laid in the 
trench and firmly rammed. Then another tunnel was 
made, and under another portion of the foundations 
filled in the same manner until the earth was re- 
moved and over 190,000 cubic feet of concrete sub- 
stituted under the monument. The weight of the 
completed monument is 80,470 tons, which is 
slightly in excess of five tons to the square foot on 
the foundation, besides the vertical component due 
to wind pressure. The monument has settled about 
1?in., so evenly as to be without any crack. The 
walls are constructed of granite covered with white 
marble up to within 100 ft. of the top, where the 
granite stops, and the remainder consists of marble. 
In its proportions it follows the typical Egyptian 
obelisk, being 55 ft. square at the base, and is 550 ft., 
or ten diameters in height. The interior of the 
monument will be lighted by electric lamps, and 
the elevator and stairway furnished for visitors. The 
point of the apex consists of a pyramid 6 in. square 
at the base and made of aluminium, and connected 
by four copper rods to the iron guides to the 
elevator, in order to serve asa lightning rod. It 
is probable that there is at nearly all times a sufti- 








cient difference in potential of the electricity at 
the ground and at the top of the monument to 
cause the passage of electricity along these conduc- 
tors. 


INLAND NAVIGATION. 


The International Inland Navigation Congress, 
to be held in Brussels at the end of next May, and 
of which we made brief mention last week, will 
have a wide field of inquiry, and can do good work 
if properly carried out. There is an idea in this coun- 
try that canals cannot compete with railways in the 
carriage of goods. That this is not always the case 
we have several standing proofs. The Weaver 
Navigation in Cheshire is a good example, the 
river being kept in excellent condition, and earning 
annually a large sum which is paid over to the 
county, as the Board of Management is a public 
trust. In too many cases, however, our canals are 
not intended to pay, being within the clutches of the 
railway companies, who hold them merely in order 
to choke opposition. The railway people are not 
altogether to blame for this as they were often 
compelled by Parliament to buy up the interests of 
the then existing canal companies, and naturally 
they are not going to run an opposition to them- 
selves. In connection with this subject we com- 
mend to the notice of those interested in such matters 
the following figures which are sent by Mr. 
J. W. Harvey, to the Manchester Guardian. Mr. 
Bartholomew, the engineer of the Aire and Calder 
Navigation Company, has stated that the cost of 
5,500,000 ton-miles of minerals was .119d. per 
ton-mile, which includes taking back empties. 
This is done by means of the ‘‘ boat train” system. 
On 650,000 ton-miles of horse haulage, the cost was 
one-fifth of a penny per ton-mile. On 4,000,000 
ton-miles haulage by steam tugs the cost per mile 
was as low as -,d. per ton-mile. The rate of haul- 
age between Manchester and Liverpool averages 
for 32 miles, 1s. 9d., which is nearly equal to $d. 
per ton-mile. In France, according to evidence 
given before a select committee on canals, the fol- 
lowing are son.e of the rates for inland navigation : 
Iron ore from Nancy to Burbach, 87 miles, .33d. 
per ton-mile ; coal from Saarbruck to Paris, 342 
miles, .28d. per ton-mile ; limestone from Sorcy to 
Saarbruck, 196 miles, .18d. per ton-mile. These 
charges constitute the whole rate. The above 
charges may be compared as a point of interest 
with the charge from Birmingham towards London, 
which is 1.40d., or nearly 13d. per ton-mile. 


THe Wimsuurst Lasporatory MAcHINEe. 

Mr. James Wimshurst, of Clapham, has recently 
constructed a typical form of his grand duplex in- 
fluence machine for educational purposes. Itstands 
about 26 in. high on a good firm mahogany base. 
The two glass plates are 17 in. in diameter, and 
are mounted on asteel spindle which, by its rigidity 
and trueness, insures continuous parallelism and 
regular motion. Four small Leyden jars are con- 
nected in pairs with the two collecting forks or 
prime conductors of the machine. When desired, 
they may be thrown out of circuit by merely unscrew- 
ing a clamp ayd disconnecting a small copper wire. 
With the condenser inserted, this laboratory ma- 
chine will readily give a 4-in. spark in good hygro- 
metrical conditions. It will also be found to work 
very satisfactorily in all atmospheric conditions. The 
plates may be moistened by breathing, they have 
even been immersed in a bucket of water; and, 
though in a dripping condition, were found to 
develop a fairly good charge when twirled past each 
other. Besides, they are always ready for action, 
no initial electrification is ever needed. They are 
completely self-exciting. As soon as the spindle is 
turned the plates rotate and the charge begins to 
accumulate. The fixity of polarity is another ad- 
vantage which will be greatly valued. Once started, 
the negative brushes will appear invariably upon 
one pair of forks and the bright beads upon the 
other. The order may indeed be artificially re- 
versed if desired, but the machine will not reverse 
itself. Hence Leyden jars may be charged with 
positive or negative electrification on either coating 
at pleasure, and experiments may be commenced 
without any apprehension of inversion taking place 
before their termination. Mr. Wimshurst provides a 
second pair of plates similar in every respect but one 
to the normal pair. These latter plates have only six- 
teen sectors of tinfoil, whilst the former have forty- 
eight. With such numerous sectors a continuous 
crackling is heard, attended (in the dark) by brilliant 
luminous effects. These may not inaptly be called 
the ‘‘ sparkling plates.” Mr. Wimshurst completes 
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his remarkably fine machine, which he has not 
patented but generously handed over to science, by 
two auxiliary plates mounted either ina vertical or 
a horizontal position, and provided with small brass 
pieces for connection with the terminals of the 
duplex machine. On working the machine, the 
current which is developed passes through the plates 
and sets up a series of interactions between them 
which start the plates of this pretty apparatus caus- 
ing them to rotate in opposite directions. If one of 
them be fixed the speed of the other will be in- 
creased. This additional piece of apparatus is very 
instructive, showing as it does so easily and satis- 
factorily the reversibility of the Wimshurst ma- 
chine, 
AMERICAN TECHNICAL LITERATURE. 

The Bulletin of the American Iron and Steel 
Association has frequently urged that ‘‘ something 
should be done by the scientifically educated and 
thoroughly experienced gentlemen who are con- 
nected with our iron and steel industries, to give to 
their associates, and especially to the young men 
around them, one or more comprehensive treatises 
that will explain the best American practice in the 
construction, equipment, and management of blast 
furnaces, rolling mills, and steel works.” The 
Engineering and Mining Journal, after quoting the 
above remarks, goes further, and laments the non- 
existence of a single good American treatise on 
mining engineering, and says there are none on 
coal, iron, steel, lead, copper, silver, gold, or zinc. 
There is a large mass of excellent material on Ame- 
rican blast-furnace practice, and on the occurrence 
and character of the raw materials used. Also Ame- 
rican Bessemer practice has been freely and ably 
described. But as to rolling mills there are probably 
not more than three or four contributions in exist- 
ence which deserve perusal. Ht is generally held 
that many of the best practical men have great 
diffidence as to undertaking any literary labour, 
but the Engineering and Mining Journal considers 
that papers published by them fully prove their 
ability to express themselves as to their experience, 
and that while the supposed diffidence may have 
contributed to some extent to the lack of the de- 
sired class of treatises, the real reason is that just 
the men who have the most valuable things to tell 
have the least time to tell them in. Work of this 
class is not profitable, and it is stated that Dr. 
Percy has not realised above a few hundred pounds 
by all his big books. This being so, professional men 
engaged in daily work will not give up their leisure 
to write treatises, and will remain content with 
presenting papers now and then on some spe- 
cially interesting subject. Our contemporary 
says that for these reasons such labours would 
devolve upon the professors in the mining schools, 
and is much surprised that none of them have yet 
made any effort in this direction. At the same 
time it states that ‘‘in the absence of daily contact 
with actual practice, a professor’s book is apt to be 
without that flavour that we should prize in the 
volume of a practical man.” Thisis a very mild and 
polite way of saying what many of those using such 
books, or desirous of using them, feel very strongly 
indeed. What student is there who, as soon as he 
begins to enter into practical work, in any branch of 
metallurgy, does not soon learn truly to miss “‘ that 
flavour” from his hitherto trusted text-books, and 
feel that they fail him just where he most needs 
help? But we think the reason for this absence of 
works by men in actual practical connection with 
metallurgical operations is not alone to be found 
in lack of time, and lack of pecuniary induce- 
ment. Most practical men, even the most liberally 
educated ones, know perfectly well that neither 
they themselves, nor their colleagues, would care 
to fully describe, for the benefit of all comers, 
their whole knowledge and practice. Even 
where, here and there, a manager, say, of some 
large works, would be willing to do so, would he 
not very likely get into very “‘ hot water” indeed with 
the owners of the works? And we think that similar 
reazons would deter them from collaborating with 
the ‘‘ professors” in the preparation of books, and 
thus assisting these gentlemen to impart the desired 
and missing ‘‘ flavour” to their writings and their 
lectures. Itis one thing to throw off afew occasional 
sparks in the form of papers read before meetings of 
technical societies. It is another thing to sit down 
and deliberately tell all you know or don’t know, as 
the case may sometimes be. It is, perhaps, a me- 
lancholy fact, but it is a fact all the same, that men 
who have by a lifetime of work acquired a great 
special technical knowledge, are not possessed by 





great eagerness to impart it to their rivals or even 
their successors. ‘‘ There is a great deal of human 
nature about man” as the American sage tells us ; 
and metallurgical man is no exception. So 
that treatises with ‘‘ that flavour ” will probably re- 
main scarce, in America and elsewhere. But among 
ourselves it is not likely that there will be any want 
of books which do not possess the flavour. Rather are 
we likely to be overdone with them, as technical 
schools and professors are rapidly multiplying 
among us, these professors rarely having had any 
connection with practical work ; and there is only 
too much reason to fear that in due course most of 
_— will write a book very much like the other 
ooks, 








NOTES FROM THE UNITED STATES. 
New York, January 30, 1885. 

THE iron trade has taken fresh heart at the improve- 
ments in business of the past few days. A large amount 
of business has been transacted, and a more hopeful 
tone pervades the entire market, both along the sea- 
board and in the interior. The improvement is too 
slight and too recent to admit of inferences as to its per- 
manency. The trade has been waiting for the January 
demand, fighting against strong depressing influences. 
The greatest activity at present is in nails and bar 
iron. The combination on bridge and structural iron 
has been continued, but prices have been reduced. 
Buyers of railroad material have not yet completed 
their estimates, and prices for rails are still 27.50 dols. 
to 28.50 dols., with probabilities in favour of a decline 
to 26.50 dols. The merchants of this city are urging 
on Congress the enactment of a law for the protection 
of the New York Harbour, which is being damaged by 
deposits of refuse matter, which have assumed 
alarming proportions. Prospects for the passage of 
the Bill regulating commerce between the States are 
not bright, but there is a strong preference among 
railway managers in favour of a national railway com- 
mission, to which shall be entrusted supervisory care 
over railways. The railway managers themselves feel 
that the time has come for a stronger control over the 
competing lines than they are able to establish among 
themselves. The increase of new roads and the relative 
decline in traffic has generated competition. It is 
leading to destructive contests for traftic. The coal 
companies are still jeopardised by internal dissen- 
sions. At a recent meeting of the coal presidents 
the anthracite tonnage was increased from 30 to 31 
million tons, exclusively of what will be mined by the 
Pennsylvania Company. Nothing but improved de- 
mand will save these companies from disaster, although 
the representatives themselves profess to believe that 
they can maintain their combination with prices 1 dol. 
per ton above those ruling a year ago. The manufac- 
turing interests throughout the east are unable to help 
themselves, and in many cases they have recourse to 
bituminous coal, which has been selling a little below 
anthracite, but within a few days the anthracite 
managers have begun offering large blocks of small 
anthracite coal for manufacturing purposes at prices 
which compete with bituminous, Business embarrass- 
ments are numerous, and will continue, for months to 
come, at the rate of from two to three hundred per 
week. Money is abnormally abundant, because of the 
declining industrial activity. The slight indications of 
a revival of trade are welcomed in all circles, but its 
permanency is open to doubt. It is true that stocks 
of all kinds of material are in moderate supply, and 
that a return of the normal demand would soon absorb 
the available stocks and leave markets bare ; but con- 
sumers are not apprehensive of such a sudden expan- 
sion of demand. Commercial reports from the interior 
and lake markets are favourable to the increasing 
activity in the agricultural regions. Farmers, wool 
growers, and cotton planters have disposed of the bulk 
of their products, and are becoming active purchasers, 
and this is reflected in the jobbing and manufacturing 
circles. Foundry iron is selling at 15.50 dols. for mill ; 
16.50 dols. for No. 2; 17.40 dols. for No. 1; 19 dols. to 
20 dols. for Bessemer ; merchant iron is 1.50 dols. to 
1.75 dols.; nails, 2.15 dols.; bridge plate, 3 cents. 
No improvement in prices is probable, but a fairly 
active demand is now reasonably anticipated. 


PHILADELPHIA, February 2, 1885. 

During the past ten days between forty-five and 
fifty large iron and steel making establishments 
throughout the States have resumed work, most of 
them with orders enough to carry them to March Ist. 
Prices have been shaded to secure much of this business, 
but the result of the activity in demand has been to 
harden prices perceptibly, at least to the extent of 
restricting concessions to orders for unusually large 
lots. Pig iron has been quite active on a basis of 
15.50 dols. for forge, 15.50 dols. for No. 2, and 17.50 
dols. to 18 dols. for standard makes of No. 1. 
Foundry Bessemer continues weak at 19 dols. to 20 dols. 
Old rails in fair demand at 17 dols. Scotch iron sells 
very slowly, Southern irons are crowding Pennsyl- 





vania irons to some extent. The weekly production 
throughout all sections is at the lowest limit it has 
reached for six years, and but little prospects exist 
for any improvement in demand. But all predic- 
tions should be suspiciously regarded, as the trade 
is subject to sudden fluctuations. The merchant 
iron mills, sheet mills, plate mills, and pipe mills 
are all increasing their orders. The structural 
iron makers have reduced bridge iron from 3.2 cents 
per pound to 3 cents. ‘Ihere is more confidence 
in permanent demand, because of increasing inquiries 
and the nearness of the spring trade. Commercial 
treaties are unfavourably regarded by the Washington 
Senate, and the Nicaraguan and Mexican treaties will 
fare no better thanthe Spanish treaty. The Americans 
are anxious for a foreign trade, but are unwilling to 
jeopardise their present revenue system to secure it. 
Manufacturing interests are well organised, and exert 
a strong influence at Washington for or against any 
policy determined upon, The latest railway returns 
exhibit diminished traffic due to cold weather, and to 
the dissatisfaction of interior holders of raw products 
with prices. Railroad building this year will be 
checked much by the unfavourable character of winter 
earnings and the decrease in traffic. Steel rails are 
28 dols. to 28.50 dols., but lower prices will be taken 
before summer requirements are placed. Copper is 
quiet and firm, Lead strong. Exports of copper 
on Wednesday 245,740 lb. Liberal receipts of tin- 
late continue, and demand is active. All trade 
interests are anticipating an improvement in de- 
mand. The glass trade is quiet. The anthracite 
coal combination is threatened with trouble from the 
new bituminous fields, and coals are being offered in 
all markets at lower prices than have been named for 
months, but higher than years ago. The trade situa- 
tion is more encouraging, in view of the long-continued 
restriction in production. Wages reductions continue. 
The Oliver’s settlement will be consummated, and the 
various mills controlled by them will continue. The 
tide water markets are in a position to protit much by 
an unlooked-for demand, but there is great danger of 
overcrowding them. Less than half the furnace 
capacity is at work. Much mill capacity is a 
business.- Numerous important enterprises are hel 
back for more settled conditions. The direct imports 
of iron and steel to the States, including manufactures 
of both, were, for 1883-4 fiscal year, 21,921,962 dols., 
against 40,796,007 dols. in the fiscal year 1882-3. The 
value of the tin-plate imports in 1882-3 fiscal year was 
17,811,587 dols., in 1883-4, 18,182,191 dols. The exports 
of iron and steel for the last fiscal year were 21,921,962 
dols. The exports of iron, steel, and agricultural 
machinery, railroad cars, and Canadian exports, made 
a grand total of 32,588,833 dols, 








BRICK TANK. 
To THE EpiTor OF ENGINEERING, 

S1r,—Will you kindly oblige us by inserting the follow 
ing in your correspondents’ column in this week’s issue of 
your paper : 

I have two brick tanks about 10 ft. deep, by 10 ft. 
square, built in ground of a wet and boggy nature, and 
cannot possibly keep them dry, although no expense has 
been spared in making the tanks, for they have been well 
puddled and strongly built in cement, but water finds its 
way in from the bottom and lower parts of the sides to 
the extent of about 6 in. deep during the day. _I should 
esteem ita special favour if any of your readers could 
suggest any inexpensive means to keep out the water. Is 
it possible to apply any kind of cement or stucco with 
success? Any suggestions will be esteemed, ‘ 
ANXIOUS. 








STEERING FISH TORPEDOES. 
To THE EDITOR OF ENGINEERING. 

Srr,—In the “‘ Notes” of your issue of the 7th inst., 
appears a description of a method for steering fish 
torpedoes, invented by Mr. Paulson. Last March I 
sent drawings and description of an almost precisely 
similar method to the authorities at Portsmouth ; I also 
suggested the same method by which the torpedo is 
made if passing near an iron ship to alter its course and 
strike it. 

My suggestions, however, applied to the existing 
classes of torpedoes, and required but small alterations to 
be made. After the lapse of a month my papers were 
returned, with the remark that the vibration of the 
torpedo would probably be too much for the compass, It 
is, of course, easy to devise a compass which would be 
free from this objection; and a torpedo would then not 
be liable to be turned aside at the outset of its career by 
its nose striking a wave. 

If Mr. Paulson will take my advice he will offer his 
invention to some foreign government, as he will not have 
the slightest chance of its being taken up by the 
Admiralty unless he possesses some interest there. 

I do not think that much will be gained by the use of 
carbonic acid, as torpedoes are sufficiently complicated 
or al and airis no doubt the most simplest working 

uid. 

As Iam connected with the Service, I only inclose my 
name for your own information, and not for publication. 

February 11, 1885, ’ E. 8. 
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CHIMNEY CONSTRUCTION. 
To THE Epiror oF ENGINEERING. ; 
S1r,—In ENGINEERING for August 23, 1872, there is an 
account of an octagonal chimney 102 ft. high, 7 ft. at top, 
and 9 ft. at base, built at the Georgs-Marien Iron Works, 
near Osnabriick, and described as being built ‘‘from the 
base to the top in such a manner that it forms in the 
circumference ler separate parts which are brought into 
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contact with each other without being jointed by mortar.” 
This arrangement is shown on annexed diagram, in which 
the vertical joints are lettered a bc d. 

Will some of your correspondents inform me if they 
know of any other chimney shafts built in this manner, 
and whether this mode of construction affects the 
draught, or in what way it is advantageous or not ? 

Yours respectfully, 
R. M. BAancrort. 








TRIPLE EXPANSION ENGINES. 
To THE EpiTor OF ENGINEERING. 

Smr,—Having compiled the annexed list of steamships 
(see Table No. I.) fitted with ‘‘ triple expansion engines,” 
I think it will be of some general interest if you can find 
space, and are willing to publish it in your journal. 

As will beseen from Table No. II., the ratios between the 
various cylinders adopted by different makers vary if any- 
thing rather more than in common compound engines. 

The average steam pressure the boilers are passed for 
(as appearing in the Registry Book of the Liverpool Under- 
writers) is 145 lb. per square inch. 

The construction of boilers of large dimensions to 
carry such a pressure has been considerably simplified by 
the production of ‘‘Siemens-Martin steel” (or homo- 
geneous metal) in plates of very large size. 

The following are the maximum dimensions to which 
plates are rolled by the Steel Company of Scotland as 
taken from one of their lists. 

Thinner plates are rolled to a greater length, but only 
the omar we relating to thicknesses most likely to be 
used in large marine work have been copied, 





Maximum. 
Thickness. 

Length. Width. Area. 
in. ft. ft. in. sq. ft. 
H 34 8 9 125 
1 32 8 9 125 
14 28 8 9 110 
1} 25 8 9 100 








It is fashionable to leave the bottoms of the double- 
ended marine boilers unlagged, so as to be easy of access 
incase of repairs, and sure enough the repairs are re- 











gularly necessary, especially in cold weather. 
TABLE II, 
faa | Proportions between 
jos Cylinders. 
Makers. | SEs ci a 

| 225 First to| Second First to 

| z= Second. toThird Third 
Earle’s Shipbuilding and Engi- 

neering Company... ae 7 2.34 | 3.10 7.27 

T. Richardson and Sons 6 2.91 2.47 7.20 
R. Napier and Sons 5 2.44 2.14 5.23 
Jollet and Babin .. 3 1.85 2.45 4.54 
Dennyand Co. .. 2 2.71 2.71 7.36 
Edward Wales .. 2 2.40 3.08 7.40 
Amos and Smith. . - a 1 2.11 3.51 7.43 
Barrow Shipbuilding Company 1 2.49 2.49 6.22 
Blairi ina oe 1 2.71 2.67 7.29 
Douglas and Grant 1 2.56 3.06 7.84 
J. Elder and Co. 1 3.17 2.28 7.27 
C.D. Holmes and Co. .. 1 2.78 | 3.66 | 10.19 
Hawks, Crawshay, and Co. 1 4.00 2.06 8.20 
Rankin and Blackmore 1 2.00 3.16 6.33 
F. Schichau aS ae a 1 2.44 2.43 5.94 
Wallsend Slipway Company .. 1 1.86 4.00 7.44 
Number of makers 16 | 40.77 | 45.27 (113.15 
Averages .. ne a a a 2.54 | 2.82 | 7.07 


Some of the worst ‘‘ weepings” I have ever seen were 


cured by mere screen plates on each side of the passage 
between a pair of boilers. Hence it seems to me that 
where the ordinary covering and lagging stop, portable 
laggin in sections, or sheet iron, scene be fitted ; and 
very plainly marked for ready removal or replacing after 
the necessary examinations and repair. In justice to this 
type of engine, “‘ main boiler steam” should rigorously be 
devoted to driving the main engines, and in passenger 
steamers a separate boiler supplied for heating and cook- 
ing purposes, carrying, say, 30 lb. per square inch. 

A simple account of coal used for the respective pur- 
poses could be kept, and the figures would no doubt 
astonish the parties interested. 

I am, yours faithfully, 
; J. F, REDMAN. 

Liverpool, January 7, 1885. 


TABLE I.—Tripte Expansion ENGINEs. 































































































Register Registered . i . 
Tonnage. Dimensions, |*!2¢8 of Cylinders. E 
eee an 2 
NAME OF STEAMER. | ss x Makers of Engines. Where 
ia a 4/°¢ : 3 a made. 
3o| Gross | ¢ | £3 | Diameters.| 2 8 ; 
23 3 | $= rs = z 
5a) Net. $ || F3 5 3 S 
| se |e] a na os a 
x 3616 | 493.50]. ~al nin yews 
Aberdeen .. . . 8556 3371 362.5 |44.4 t 31.9 | 30 45 70| 54 115 R. Napier and Sons Glasgow /1882 
| pa inp] 
F legro| 3630 |, (21.3 | ae Ee , : , , 
Australasian - (8 361.6 |44.2)7 50°) -| 32 46 70) 54 125 Ditto ditto Ditto 1884 
2343 | (29.1 | 
A 4133} 5026 | 21.5 | Tandem (2) 
rawa ll. Pe 1 3268 439.6 |46 .4 128.9 j| 37 61 71{| 60 160 Denny and Co. Dumbarton 
? | 218 2) @ @) ; 
Arabian 192; “55 | 126.0 [22.2 6 | 9 18 32) 22 | 150 Rankin and Blackmore Greenock: |1884 
P | 69 | | |Perkins | 
Anthracite | 69) = 84.0 /16.1| 10.1 | 8 16 23) 15 | 350 Hawks, Crawshay, and Son. {Gateshead (1978 
; 1059 | | 
Atlantique oat 216.8 |29.5| 17.8 | 14} 18} 263} 292 a Jollet and Babin Nantes lis7s 
Pee a a | 
Ashton... 847] = | 238.6 io 14.2 22 37 58/ 36] .. T. Richardson and Sons _| Hartlepool |1884 
| we | 
29 | 
Bassano .. ../1611], 7 | 980.0 35.0, 24.5 | 2 85 67| 36 |. C. D. Holmes and Co. Hull |asss 
| 
| 1843 | | 
Burgos... . ./1535 ise | 260.0 peo 20.0 | 20 33 54] 36 170 Blair and Co. Stockton /1884 
Vo 
Re--d e | 
Chester 842 ats 238.6 ps 14.2 | 22 37 58} 36 | 140 T. Richardson and Sons Hartlepool |1884 
| Zz | | | | 
| | 
234 | | 
Corine... ans ie 140.0 19.6; 11.3 | 12 17 29) 22 | Jollet and Babin Nantes 1878 
| Bod | | | | 
oo ie a on of « en | |f Earle’s Shipbuilding and )} , 
Draco. ig ng | 270-2 “ 18.4 | 21 32 56| 36 ae. Engineering Co. j} Hull see 
59 | | 
Dynamo.... -| " os 175.7 (25.0; 13.8 | 727 48) 2] .. Ditto ditto Ditto 1884 
| | ‘oa 
Electro | “ aaa /179.2'25,0 13,8 }18 27 48) a |. Ditto ditto Ditto hese 
t | | | | 
| = | | | | 
Hidalgo .. — ../1215) i 272.6 32.0, 17.8 | 22 32 60| 33 | 120 Amos and Smith Ditto [1382 
bung me | | | 
75 | | | | 
Isa .. ae | 169 ao | 143.0 18.9 10.6 | 10 16 28} 2% | Douglas and Grant Kirkcaldy [1878 
aa et | | | 
| 
Isle of Dursey* ..| 733) a | 210.0 /31.3' 14.1 | 15f 22 49| 33 | 150 | Wallsend Slipway Company | Wallsend /18s3 
pe a 
Jacatra .. . -|2209} Be | 314.5 |38.1| 95.4 | 22 37 58] 36 150 | T. Richardson and Sons Hartlepool |1884 
se | | 
Jean Baptiste Say | ~ | 161.7 121.3) 12.3 15} 22 34.6) 25.63 sh Jollett and Babin Nantes 1876 
| | | 
| | 
| 48 | 
Lizzie ae - {1077 = 245.1 33.3) 15.9 | 18 31 50] 33 | T. Richardson and Sons Hartlepool 1884 
| . | | 
~ | | 
Longnewton _. .|1486 tas 975.7 38.0 16.9 | 20} 34 55| 33 | Ditto _— ditto Ditto [1384 
200 i | | | 
. a a | 3 «| $20.7) Rel) - iat ( Earle’s Shipbuilding and ) 
Martello... ia Sigg | 3700 2 foaay) St 80 82) oT | Enginsering Cu y| Hull jisse 
| 
Mosquito... ..| 62) © 72.0l15.7| 87 [1.517 90) 18 | .. | Ditto ditto Ditto /ass4 
| 2 | | | | | 
} j 
| a ! 
Mexico .. — ..|8779) S| 400.0 Ho {23.1} 40 64 92| 60 | 145 R. Napier and Sons Glasgow 1884 
} 020 . } 
| | | 
Nierstein .. ..| 48} #8 | 200.1 [o7.9/ {24-6 }| 16 25 30] 25 |. | F. Schichau Elbing 1883 
| 7 21.6 ) | 
eee 
Oaxaca... . 18779 ot 400.0 |44.0 i bp | 40 64 92); 60 145 | R. Napier and Sons Glasgow 1883 
se | P | ‘ 
Para i aes 258.6 leas 19.5 19 35 53 | 33 | 150 | T. Richardson and Sons Hartlepool hens 
Propontis .. 11996) oer 318.4 we 26.0 23 41 62 } 42 eect John Elder and Co. Glasgow /1874 
| 7 | } | 
| 
: | 1862 ee Se 5 § Earle’sShipbuilding and ) 
Rosario j2403) 1221 275.3 34.3 | 19.2 | 204 33 58 | 36 39 t Engineering Co. ) —_ ae 
| | | ! 
| 1982 | 2 Ma} — | | 
Sobralense. . . ./1670 1269 275.0 |34.0) 23.5 17 33 60) 42 150 Barrow Shipbuilding Company Barrow /1884 
wh | | | 
| | 
29) | | | | 
Shagbrooke | 987 = 246.6 35.2! 13.8 22 30 60; 36 | .. | Wallsend Slipway Company Wallsend (i884 
ae Oe | | 
|| sto | ee | 
Swallow | 254! my 151.4 20.9) 11.1 13 21 40 | Lied iar) Edward Wales Hull 1884 
| | i 
| | iia | 
Swift | 463! : 210.0 - 13.0 | 21 32 54) 30 | 150 | Ditto ditto Ditto /iss4 
Tamaulipas =... 3779) pass 400.0 |44.0/{ $311) 40 64 92) 60 | 145 | R. Napier and Sons Glasgow 1983 
oO | . | | | 
| 5026 | Tandem (2) | | 
Tanui a . ey avd 439.6 46.4) 28.9 37 61 71)! 60 160 | Degny and Co. | Dumbarton 1884 
2. | | | 
RE | | | 
a eo ee Le ee | or » | { Earle’s Shipbuilding and ) 
Yeddo aa ie 1313 283.2 - 19.8 25 33.5 67 | 36 ke i Engineering Co. j Hull pase 
| ¥ | | | 
* Added since Table No. II. was calculated. 
SEWAGE DISPOSAL. to extract on ny from the liquid sewage. My plan 
5 a a is to provide four tanks, each capable of holding four 
To THE Eprtor oF ENGINEERING. hours’ flow ; when one tank is filled the sewage is turned 


Str,—I have read the letter from ‘‘ A Novice” which into another, and the contents of the first allowed to 
appeared in your issue of the 30th ult., and shall be much | stand quiescent. In ashort time the solid matter will 





obliged if you will give me space for reply. fall to the bottom, leaving the supernatant water to be 
Tn the first place he wants to know what means I use | drawn off for further purification, The tanks are used in 
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rotation, so that one is always ready to receive sewage. 
The sludge need not be cleaned from the tanks after each 
settling, as there would not be sufficient. When it is 
removed from the tanks, it is dried, in the manner 
described in my previous letters, for 7s. 6d. per ton of 
dry powder, and as this includes thecost of cleaning the 
tanks, it must also include the purification of the sewage ; 
so far as its clarification is concerned. The effluent 
water is certainly not pure, but it is, I think, as pure as 
that obtained by any chemical process in use; whilst the 
cost of chemicals is saved, and the sludge, kept un- 
adulterated, may be turned to oo 

To further purify the effluent, I would suggest that it 
should be passed over weirs to oxidise and into another 
tank to obtain a second deposit, after which it should be 
run over a small area of land to remove any putrescible 
—— matter it may contain. 

do not quite understand ‘‘ Novice remark as to 

ammonia. I do not attempt to obtain any ammonia held 
in solution, as it would not pay the cost even if it could 
be done. I only aim tosave that which I can obtain at 
less than its value, i.e. the 2.19 per cent. of ammonia and 
other manurial matter contained in the dry = 

The area of settling tanks required for a population of 
100,000 would be about an acre, and the difference in 
level between the incoming and the outgoing ——_ 
= be 10 ft. The tanks I have calculated to be 5 ft. 

eep. 
Apologising for the length of my letter, 
am, Sir, yours truly, 
JoHN Howarp Kipp. 
Westminster-buildings, Wrexham, February 9, 1885. 


9 99 
8 


To THE EDITOR OF ENGINEERING. 

Srr,—I am very much interested in the manipulation 
of sewage sludge, and have been glad to see a corre- 
spondence opened in your columns upon the subject ; I 
shall be much obliged to Mr. Kidd if he will tell me (and 
no doubt there are many others equally anxious for 
further information on this important matter) what is the 
kind of machinery he uses to dry the sludge, and what is 
the full analysis of the sludge obtained by his process as 
compared with that of other processes ? 

I remain, Sir, yours obediently, 
Henry RoceErs. 
61, High-street, Watford, February 11, 1885. 





THE PATENT OFFICE LIBRARY. 
To THE EprtoR OF ENGINEERING. 

Srr,—Since the new Patent Act came into operation, 
great improvements have been made in the accommoda- 
tion afforded to the public ; but something might still be 
done in the way of increased facilities. 

It would bea great boon to those who make use of this 
library if it were open in the evening, as rye 4 many 
persons who are unable to make use of it during the day- 
time, could then avail themselves of the only really good 
public technical library in London. 

I am, Sir, your obedient servant, 


C. E, EAstHEr. 
Sevenoaks, February 7, 1885. 








OLDHAM ECONOMISER EXPLOSION. 
To THE Epitor oF ENGINEERING. 

Srr,—The following points are worth consideration in 
reply to your note, appended to my letter which appeared 
in your number of the 30th ult. 

1. Fora whole month during severe frost, exposed to 
the four winds of heaven, the economiser had been laid 
off in consequence of alterations in the mill. 

2. When the fires were kindled and engines started, no 
water was ever passed into or through the economiser. 
The engine pump was out of order. The boilers were fed 
by the donkey pump, which had no connection with the 
economiser. 

3. The back damper, the outlet damper of theeconomiser, 
was shut. Thisdamper and frame were found broken to 
pieces many yards away and in the main flue near to 
chimney. 

4. The inlet damper was half open. I saw it standing, 
the frame vertical, in its proper place, almost intact. 
Bostock’s body was found at the post of duty close to this 
very damper. 

5. It was immediately after dinner time. Hard firing, 
bad draught, and forcing of the fires, with only 9 ft. of 
area of flue outlet to chimney. 

6. At this time, before the explosion took place, the 
economiser was most certainly seriously ruptured by frost, 
and would not hold water. 

7. It is not an uncommon occurrence for economisers to 
be frozen up in frosty weather, as in a case such as this, or 
before being set to work or started. 

8. The débris of this explosion presented the same ap- 
pearance as is produced when expansion by frost sets in 
amongst a lot of economiser pipes. 

9, An experienced economiser man would at once have 
found out what was wrong, and prevented what I believe 
to have been a gas explosion. 

10. The “‘ safety valve,” and the only one, was to stop 
firing into the gasometer by closing the inlet damper of 
economiser until water was made to pass into and through 
the economiser to boilers, which evidently were not 
powerful enough to maintain steam to drive 650 indicated 
horse-power, without the economiser, which seems to have 
proved itself the best boiler. 

I may say that it surprises me the damage was not 
greater amongst the boilers, considering the fearful forces 
lying dormant is various gases generated. I will not 
enter into the chemical properties of gas, preferring to 
leave that to others who have gone deeper into that 
subject. 

A machine that has been so largely in use for upwards 





of thirty years should be better understood. For my part 
I will gladly render you any light I may have gathered 
about economisers during that period of my connection 
with them. T am, Sir, yours truly, 


JOSEPH TWIBILL, 
Manchester, February 5, 1885. 

(Mr. Twibill in his former letter says: ‘It cannot be 
‘* contradicted when I say that, the economiser dampers 
‘* were never both of them shut,” and he still fails to ex- 
plain how, under these conditions, an accumulation of an 
explosive mixture of gas and air could take place in the 
economiser chamber. As stated in our article on page 
90 ante, we cannot regard the gas explosion theory as 
tenable.—Ep., E.] 








FOX’S CORRUGATED FURNACES. 
To THE Epiror oF ENGINEERING. 

Sm,—In reading the report of Mr. David Salmond 
Smart’s paper on ‘‘ The Modern Practice in the Construc- 
tion of Steam Boilers” which appeared in your last issue 
of ENGINEERING, I notice that a uses the following words 
in reference to corrugated furnaces : 

‘* Corrugated are much stronger to resist collapse than 
plain flues, but inferior to them in their capacity of stays 
of the boiler ends. Longitudinal stays are required close 
to them.” 

These statements, viz., (1) as to inferiority as stays to 
the boiler ends, and (2) the requirement for longitudinal 
stays close to the flues, if allowed to go unchallenged, are 
most likely to mislead and produce misconception in the 
minds of many of your readers, while very many others, 
from extensive practice in the usage of corrugated fur- 
naces, know that such is not the case. The fact is, that, in 
addition to the primary and great advantage of resistance 
to collapse (about 4.5 to1), the corrugated furnace makes a 
better allowance in its surface for the expansion and con- 
traction caused by temperature in the furnace, and this 
without in any way impairing its efficiency as a longitudinal 
stay for the boiler. This important advantage of expansion 
and contraction in the corrugated furnace which renders 
it thoroughly subordinate to the usual longitudinal stays 
introduced into boilers, is not even alluded to by Mr. 
Smart, It is the practice of boiler makers to introduce 
longitudinal stays particularly in the Cornish and Lanca- 
shire types, but I have never yet seen or heard it ex- 
pr as necessary to place the stays close to the corru- 
gated furnaces. I take it that if they are placed in the 
ordinary positions they will be far more efficient as stays 
in connection with corrugated furnaces than with plain 
ones, the former, so to speak, breathing within the corru- 
gations(the total amount of expansion being equally divided 
over the whole of the corrugations), like the action of an 
accordion, while in the case of plain flues, although the 
same expansion takes place, there is little or no provision 
afforded for the equal distribution of the same within 
itself, and hence the frequent grooving or cutting through 
the ends of the boilers where plain cylindrical flues are 
used. In conclusion, therefore, it seems to me that the 
corrugated flue tends to securea better stay than the plain 
one, Yours truly, 

Borer. 


Bournemouth, February 11, 1885. 








DYNAMOMETERS FOR CABLE-LAYING. 


M. E. Lacotng, chief engineer and electrician of the 
Ottoman telegraphs, has laid before the International 
Society of Electricians a paper dealing with the measure- 
ment of the tension of submarine telegraph cables as the 
are being laid. This is an important subject in which M. 
Lacoine has had extensive experience in the Black and 
Red Seas, and on the coast of Asia Minor. The apparatus 
usually employed to indicate the tension on the cable, 
and to guard against it being strained beyond its strength, 
comprises a weighted grooved pulley resting upon the 
cable, and capable of moving vertically. The cable 
passes over two fixed pulleys, one of which receives it 
as it comes from the brake by which its velocity is regu- 
lated, and the other of which delivers it to the sheave from 
which it descends into the sea. The movable or central 

ulley is carried in gliding ings upon two vertical 
rames, and as the tension on the cable increases or de- 
creases, the pulley rises and falls in theguides. An index 
upon one of the sliding blocks indicates the position of the 
pulley in relation to a horizontal line drawn over the two 
fixed pulleys, or what is more frequent, it points to a 
scale upon which are marked the tensions which corre- 
spond to the various positions of the pulley. Sometimes 
both methods of indication are adopted. Ordinarily the 
scale is divided by experiment by making the cable 
fast at one end, and by subjecting the other end to 
increasing strains by means of a powerful dynamometer. 
The tensions shown upon the dynamometer are marked 
upon the scale at points opposite to the position of the 
needle for the time being. his practical method cannot 
be always a, and it only serves for a given weight 
on the pulley. It often happens that during the pa ing 
out of the cable this weight has to be increased or dime 
nished, and it is therefore necessary to prepare before- 
hand a series of scales or tables, a long ot tedious opera- 
tion requiring a good deal of skill. 

It is, therefore, much preferable to know the law b: 
which the distance of the movable pulley below the hori- 
zontal, the weight, the distance between the fixed pulleys, 
and the tensions are connected, so that the latter element 
can be calculated for those which precede it. This law, 
besides acting as a check, affords an insight into the best 
condition of working such a dynamometer. In the ma- 
jority of books treating of the laying of submarine cables 
there is found a very simple law, but it applies only to a 
single case, which is that in which the guides of the 
movable pulley are placed midway between the fixed 


'Y | least with the result, since t=o. 





pulleys, and these latter are on the same horizontal line, 
his is certainly the most favourable case, and the one 
which further research shows to be the best. 

Suppose the two fixed pulleys to be situated at O and C, 
not on the same horizontal line. Suppose also that the 
guides are placed at some position D B, and let P be the 
a supported by the movable peer Let the angle 
O BD bea, and the angle D BC be 8; Let C G=g, and 
D B=d; 0 D=rd; DG=l. 

B is maintained in the longitudinal 


As the pulley 
h slide D B, and as it cannot assume its 


e 
0 D G 


sense by ti 





i ‘9 
yr ee 
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position of equilibrium, it follows that the direction DB 
will not bisect the angle O BC, and consequently the 
weight p will press against the guides to one side or the 
other, according ray —_— of DB. Leté be this 
horizontal force against the guide. 

At each side of the pulley B the tensions T and T' of 
the cable will be evidently equal. If then we Dg the 
four forces T, T', t, and p, upon the axis D B, we shall 
have, since TT 

T' cosa + TcosB —p =o, 
whence, 
sie Pp 


Jee ; (1) 
cosa + cos, B 
If, on the contrary, we project the same forces upon 
8 t we shall have 
T cos (90 — 8) + T' cos (90 + a)—t =0 
and 
t=T(sin8-—sina) . ; 
Further, the construction of the figure gives us 
tana = oD => 
DB 4a 
70 a! 


AB d-g 


(2) 


tan B = 


from which it follows 
we) in 28. 
Jd? + /(d-gP + 2 
U 
v (d-gh +4 


cos a= 

= 3 : 
al d2 +2 

From (1) and (2) 


sin a 3; sin B= 


nee: eee 


d d-g 


T= v@+™M a Md—gh +2 . (3) 


and 


r Ul 
t=T (- JVdi+r2 + A/(d - 9)? =) » (4) 
which expresses the tension on the cable and the lateral 
strain on the guides. 

Let us now examine the effect of the formule in the 
different cases which present themselves. Suppose, in the 
first place, that the two fixed pulleys are on the same 
horizontal line, in which case g = 0. We have then 

Bg at 
iia . 
J+ /d?+ 2 


r l 
t=T ¢ -—_——+ = 
( Vd?+r? fd? +l ) 
If, further, the guides are placed midway between O and 
G, then l=, and we have 


T=Pvd?+0 
2d 


This is the formula a fioee in the text-books, 
It represents the conditions which most ordinarily obtain, 
and that in which the friction of the slide interferes the 


ee Fug 3 Fig 4 


Further, a=8, and the 
nide bisects the angle. These conditions should always 
. obtained if possible. 


If l=o (Fig. 2), then 
7, = P( a? +0) , and t= m. : A 
Te gfabene’ 84 Tare 3 
If \=o (Fig. 3), 


= < and t=o, as is well known, 
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If d=g, then /=o (Fig. 4), and 


_prld?+r?, ast X ¢ 
T= d ; and ¢ ditt 
Tf in the case where g=o or g=d, it is assumed that d=o 
(Fig. 5), it is easy to see that T= «. : 

We have now examined nearly all the cases which can 
occur in practice. Another case, which rarely occurs, 
but which is interesting to study, is that in which the 
pulley is not retained by vertical guides, and is free to 
move longitudinally on the cable. It is evident, in the 
first place, that the pulley can assume the position of 
equilibrium, and that the line B PA bisect the angle 


O BC (Fig. 1), the tensions T and T! will be =—— equal; 
further as the angles a and 8 are equal, we shall have 
K...2 _ dl 
3° ey whence \ = rion 
Introducing this value in (3) we have 
T=PN(d—g) +l? , . (5) 
2(d—g) 
and t=0, of course. 
Now, if in the formula we also make d=g, we shall find 
T=¢. 
If we make g=o, we obtain the ordinary formula 
=,» Wa + 0? 
T=p <7 a . 4 FR (6) 


As the pulley B can occupy different positions both in 
the vertical and horizontal line, we may find the locus of 
these points. Let OB and GC be prolonged until they 





ie eo ose ee 
* 4 
- HH 9 
{ ia c 
‘ej = a 
gt iO F 
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intersect at E (Fig. 5). B C E is an isosceles triangle, and 
the line B F intersects the angle C B E. 
Then tan 


es ee ee 
GE GF+FE GF+CF d+d-g 2d-g 
where L=A +1, 





Also, as we have found tan a= d or L-r 
d-g d-g 
L-A_ L 
It results then that i 
and 
2d -dL—Ag=o0 - « @& 


This is the equation of a hyperbola of which the variables 
are dandX, and of which the co-ordinates of the centre 


are L and 4, that is to say, the central point H of the 


line O C. The parallels to O G and to OY passing 
through H are the asymptotes of the hyperbola. 
If, in the equation (7) we make g=o, it follows 
_L 


the equation of a straight line parallel to O Y, and passing 
through the point H. 

If then a vertical guide be placed at H, we shall return 
to one of the preceding cases; to (6) if in (5) we make 
g=o. Ifin equation (5)/=o we find as before 


We have seen that when a vertical guide is used it must 
be placed in the centre of OG; it is possible, however. 
to allow a longitudinal motion to the pulley, if it be guide 
by means of a suitable curved form, and then even on 
board a ship the equation (5) can be applied, but this 
form is cumbrous and scarcely practicable. 


‘*ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
Compitep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT SPECIFICATIONS PUBLISHED 
UNDER THE ACT OF 1883. 

The number of views given in the a Drawings is stated 
in each case after the price; where none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated abroad, the Names, 
éc., of the Communicators are given in italics. 

Cc f a may be obtained at 38, Cursitor-street, 

hancery-Lane, E.C., either per. ly, or by letter, enclosing 
amount b AF sngue ir ‘postage, addressed toH. READER Lack, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
ci, ‘ion is, in each case, given after the abstract, unless the 

‘ atent has been sealed, when the date of sealing is given 
n 
t 








person may at any time within two months from the date of 
he advertisement of the pt of a plete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 
ORDNANCE. 

3149. H.C. E. Malet, Brighton. Construction of 
Gun es, &c. (8d. 16 Figs.) February 12, 1884.— 
The gun is suspended from or in its carriage by links and hy- 
draulic or SS. cylinders are employed to control the space 
through which the gun swings, under the influence of recoil and 





firing position without shock or strain. The illustration is a side 
elevation showing the effect of recoil after firing. The gun is pro- 
vided with two trunnions b resting in bearings in a frame ¢ com- 
| sn of two sides united by a bed underneath the gun. The 
rame c is slung from the carriage by four links f. One or more 
hydraulic cylinders g are hinged to the carriage and have their 
= rods pivotted to the underside of the framec. A rack j is 
xed on one side of the gun and engages with a pinion on a shait 
passing across the frame operated by the worm gearing m to 














elevate or depress the gun. The carriage d is supported on 
bearers capable of being traversed round the pivot py. When about 
to fire the gun the links f are vertical and the piston at the pivotted 
end of the cylinder g. The force of the recoil is absorbed by rais- 
ing the weight of the gun and overcoming the resistance of the 
cylinders g. The carriage is shown arranged to slide back until 
stopped by the buffers g, and it may be arranged to slide against 
the resistance a gat 9 cylinders. Slight modifications are 
shown and described. (Accepted December 2, 1884). 


15,518. A. W. L. Reddie,London. (B. T. Babbitt, New 
York, U.S.A.) Manufacture of Cannon and in Moulds 
for Casting the Same. [6d. 4 Figs.) November 25, 1884. 
—The mould is provided with tubes for cooling fluid extending 
lengthwise of the mould external to the core. These tubes serve 
also to support at desired distances apart, and in planes trans- 
verse to the axis of the mould, wrought metal rings, which are 
embedded in the metal of the cannon. (Accepted December 30, 


1884). 

3047. J. Baldie, Plumstead, Kent. Manufacture of 
Shells for Ordnance, (6d. 8 Figs.) February 9, 1884.— 
A bar of steel is first formed into two or more solid projectiles of a 
length to give the required weight. The point is placed into a die and 
the body is forged under a steam hammer into a round flat plate 
This plate is then forced into dies and afterwards drawn to form a 
cylinder concentric with the point of the projectile. The rear end 
of the shell is then heated and the projectile is placed in a 
die, and a flat-ended punch operates on this end so as to force the 
metal inwards towards the centre, the outer diameter being held 
in the die. A small hole is left in this end of the shell. (Sealed 
January 30, 1884). 


3235. T. Nordenfelt, London. Fuzes. [6d. 14 Figs.) 
February 13, 1884.—A split ring mantlet retains the hammer, and 
so causes safety in handling the shell, whilst on firing from the 
gun the fuze is armed, and on impact is exploded by the continued 
forward movement of the hammer and mantlet. Referring to 
Fig. 1, the body a of the fuze is screwed into the fuze passage in 
the base of the shell. The cover d is screwed into the body of the 
fuze, and keeps the h b and tletc in place. Passages 
d' permit the fire from the fulminate 5! to pass to the charge. 
The mantlet is split from end to end, and may be grooved longi- 
tudinally to adjust its elasticity. When the gun is fired, the 
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inertia of the mantlet causes the hammer } to be forced into its 
interior, and when the forward movement of the shell is checked 

e tum of the h and mantlet causes the fulminate 
to strike against the pin d? and explode. A light spring may be 
placed between the cover and hammer to insure that the hammer 
shall remain in place until the impact occurs. Fig. 2 shows a 





the support for the bolt which closes the breech described in 
Specifications 884 of 1876, and 4046 of 1880. (Accepted January 6, 
1884), 


14,628. J. B. Christiania. Gunlocks. [4d. 4 Figs.) 
November 5, 1884,—A safety trigger hook normally locks the 
trigger, but can easily be unlocked by a on a button oa 
the top of the gun-stock and thereby admit of the discharge of 
the gun. (Accepted December 16, 1884). 

14,361. M. Cock, Sandhurst, Victoria. Coating Ex- 
plosive Compounds and Cartridges, (2d.) October 30, 
1884.—These are coated with melted sulphur or sulphur com- 
pounds or mixtures, the object being to provide a waterproof coat- 
ing which will not injuriously affect the ingredients of which the 
cartridges are composed. (Accepted December 21, 1884). 
3506. W. Hebler, Fluntern, Zurich, Switz. Car- 
(6d. 7 Figs.) February 18, 1884.—The cartridge case 
is constructed in two comprising a flanged tube and a — 
cap with a cylindrical hollow portion fitting inside the tube. The 
whole powder charge is inserted from the rear and compressed at 
one operation by means of a piston, the under surface of which is 
similar to the inner face of the cap and which has a diameter cor- 
responding to that of the tube. Retersing to the illustration, the 
cap B fits into the enlarged extremity of the tube A by means of its 
hollow cylinder c and flange d fitting against the rim e by which 





the cartridge case is extracted. In charging the cartridge, the 
tube A is placed in a mould over which is arranged a hollow 
cylinder, and a core piece is placed centrally in the mould and the 
gunpowder introduced. A piston or rammer, the under surface of 
which corresponds to the inner surface of the cap, is forced into the 
tube A, it sliding in the tube and on the core and being guided 
by the cylinder. The powder is thus compressed and the rammer 
and cylinder are withdrawn upwards and the core downwards. A 
wooden core is then placed in the cartridge, which is forced out by 
a flange on the core fitting its base. The cap is then introduced 
and the percussion cap placed in position. (Accepted December 2, 


1884). 
TORPEDOES. 


63. R. Paulson, th, Notts. Torpedoes. 
(6d. 2 Figs.) January 1, 1884.—The torpedo is propelled by means o' 
liquefied or compressed carbonic acid gas, or by other suitable com- 
pressed gas which is carried by the torpedo, and is employed, in a 
similar manner to steam, in an injector to force water, which is 
utilised to propel the torpedo. The torpedo is steered in a direct 
course by means of a magnetic needle making contacts on any 
deviation. When this needle comes under the influence of the at- 
traction of an iron mass, it is automatically short-circuited by a 
second needle. The depth at which the torpedo is propelled is 

ted by means of the pressure of the water on a =. 
is 
(Ac- 





diaphragm connected by levers and links to horizontal pins. 
torpedo was fully illustrated and described in our last issue. 
cepted December 30, 1884). 


INJECTORS. 


2659. H. Holden, R. G. Brooke, and T. H. White, 
Salford. Injectors. (6d. 2 Figs.) February 4, 1884.—The 
ordinary and supplementary overflows, such as described in Speci- 
fication 2756 of 1884, lead to the same outlet, but are separated 
from one another by a self-acting valve. This injector was 
illustrated in our issue of September 5, 1884. (Accepted December 


19, 1884). 

14,856. S. Macfarlane, Drifton, Penn., U.S.A. In- 
jectors. [6d. 2 Figs.) November 11, 1884.—A series of inclined 
water passages lead from the water chambers into the combining 
passage, and a series of inclined steam passages open into the 
water passages, so that the steam will act to force the water into 
the bini we. (Accepted December 12, 1884). 





time fuze. When the shell is fired from the gun, the h 
enters the mantlet and explodes the fulminate k, the fire passing 
to the fuze A}, the length of which is graduated by turning the 
ting h. The fuze h! fires the composition /! and thus the charge. A 
similar construction of combined percussion and time fuze is also 
described. (Accepted December 2, 1884). 


FIREARMS. 


4155, B. Burton, London. azine Firearms. (6d. 
21 Figs.) February 29, 1884.—This refers to firearms described in 
Specification 4046 of 1880. The bolt B slides in thej breech re- 
ceiver A and is made in two parts coupled together by a lug or 
spline a (by which it is supported in the receiver A) and a corre- 
sponding spline d by a tenon on one part entering a hole in the 
other. When the handle of the bolt is turned vertical the bolt is 
forced back by means of cam surfaces on the rear of the bolt and 
at the rear of the receiver A, and the cartridge extracted. The 
extractor q is placed in a hole in the side of the spline d and is 
secured in place by a pin running laterally through the spline 
and partially through the rear end of the extractor. An ejector 
pin vis placed opposite the extractor in the underside of the bolt 
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and held in place by a screw, the cartridge being thrown out 
laterally, the motion of the bolt being limited by stops. A 
carrier S pivotted to the trigger guard works in the receiver and 
has an arm extending into an |. shay groove in the bolt B, the 
shoulder at each end of the groove striking the arm and operat- 
ing the carrier. The arm, when the bolt is withdrawn, strikes 
the ejector pin v and throws out the cartridge. The cartridges 
are fed by gravity from a magazine on tothe carrier S and are pre- 
vented from being thrown out of the receiver by ribs projecting 
over its head and base. The firing pin passes through guides in 
the bolt B. The bolt is pushed forward to force in the cartridge 
and turned, the firing pin being cocked by cam surfaces. On 
pulling the trigger, the pin is released and forced forward by a 
spiral spring m. A locking bolt is provided on the side of the 
receiver. (Accepted January 6, 1884). 


LUBRICATORS. 

6760. R. J. Threlfall, Gateshead. Automatic and 
Adjustable Feed Lubricator. [6d. 4 Figs.) April 24, 
1884.—A ball rolling on a concave seat intermittently opens and 
closes a supply channel when in motion, and entirely closes such 
channel when at rest. (Accepted December 19, 1884). 

6967. W. Robinson, Stockton-on-Tees. Lubricat- 
ng < -and Bearings. (6d. 2 Figs.) April 29,1884. 
—The lubricant is inclosed in bags of porous material made in the 
required shapes. (Accepted January 9, 1884 

1040. R. Arroland T. J. Hadley, Newcastle, and R. 
Curry, Gateshead. Lubricators. (6d. 2 Figs.) January 9, 
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the velocity of the motion, the gun automatically returning to its 


4156. (6d 12 Figs.) This subsequent specification relates to 


1884.—The illustrations clearly show the construction of the ap- 
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paratus. The operation is as follows: The ram Eis operated from 
any convenient part of the engine by means of a lever or by means 
of a steam cylinder J connected to the low-pressure cylinder by a 
passage Land to the condenser. The oil from the cup A passes 
through a fine wire gauze strainer and through a stop valve S and 
regulating valve B into a cup C fitted with a check valve. On the 
inward stroke of the ram E the valve D is opened and the check 
valve closed. The closing of the check valve raises the valve B by 
means of a small rod and allows oil to drop into the check valve. 
On the cutward stroke the valve D is closed, the check valve 
opened, and the valve B closed. The oil received on the inward 
stroke of the ram is forced on the outward stroke through holes 
in the ram and passage H to the steam cylinder, (Accepted 


December 23, 1884). 

2713. W.P. Thom) » Liverpool. (L. FE. Kane, Cin- 
cinnati, Ohio, U.S.A.) Lubricators. (6d. 2 Figs.) February 
5, 1884.—A cup or oil reservoir is arranged in inverted position 
with relation to the stem, by which it is connected with the pulley 
hub, so that the oil will be fed by centrifugal force when the pulley 
rotates. The reservoir is provided with a flexible cover, which 
will exert a pressure on lubricant when the pulley is in motion. 
Accepted December 5, 1884). 


A. Baird, Glasgow. Sight Feed Lubricators. 
{4d. 2 Figs.) March 18, 1884.—The illustration shows clearly 
the construction of the apparatus. The operation is as follows : 
All the valves being closed, oil is pou into the vessel A by 
removing the plug B; the plug B is closed and steam is ad- 
mitted from the main pipe K to the condenser F. The valve M is 











then opened and admits the pressure of the water on the underside 
of the oil, which passes over the mouth of the tube and along 
the channel R, its flow being regulated by the valve G. It then 
passes up the tube H through the water in the glass tube I, and 
through the valve J to the steam pipe and cylinder. When the 
valves J,G, M are closed and the valves O and B opened, the con- 
densed water will drain off. (Accepted January 9, 1884). 


15,747. J. S. Miller, Nottingham. Steam Lubri- 
cators. [id. 1 Fig.] November 29, 1884.—The steam in the 
cylinder acts on a double or puppet valve, pressing one valve 
against its seat and thus lifting the other, admitting a small quan- 
tity of lubricant between the two valves. The two valves then 
drop by gravity, the lubricant passing the lower valve. The 
space between the two valves is enlarged and a guided ring frame 
slides in this space. This frame carries the lower valve, and is 
raised when this valve is pressed to its seat, and lifts the 
upper valve. The passage of the lubricant from a reservoir to 
the upper valve isregulated by a stop valve. Suitable glass parts 
are fitted in the casing so that the flow of lubricant can be 
observed. (Accepted January 9, 188). 


INDICATORS. 


4985. G. M. Borns, London. Piston Steam Engine 
Indicators. (6d. 2 Figs.) March 17, 1884.—The drum carry- 
ing the paper or card is arranged concentrically around the indi- 
cator cylinder to which the steam is admitted, the spring by which 
its return stroke is effected being interposed between the two. 
The pencil or marker is carried by a parallel motion of the ‘‘lazy 











tongs” type attached at one point to a bracket on the cylinder 
cover, and at another to a crosshead connected to the piston rod 
and guided by the bracket. Referring to the illustrations, the 
card drum J is mounted concentrically to the cylinder C, and 1s 
operated by a cord passing through eyes E, and is returned to its 
normal position by a spiral spring arranged between the drum and 
cylinder. The parallel motion F carrying the pencil consists of 
three pairs of bars, the bars of any one pair being equal in length, 
but the length of the separate pairs being proportioned to give 
a suitable movement to the pencil. The crosshead I operated by 
the indicator piston is guided as clearly shown, and connected to 
— motion by two equal links, (Accepted December 16, 
Oe 





BELTING. 


4848. F. Walton, Twickenham. Driving Belts. [4.! 
March 13, 1884.—These are manufactured with thin bands of tem- 
pered steel woven together with a fibrous weft and covered with 
a plastic composition made with oxidised oil, resin, and kauri gum. 
(Accepted January 2, 1884). 


13,287. R. F.M. Chase, New York, U.S.A. Belting for 
Machinery. [éd. 3 Figs.) October 7, 1884.—A knit tube, con- 
taining an india-rubber compound within it, is passed through 
rollers, so that the tube is pressed flat, the sides being caused to 
adhere by the india-rubber. The belt may be coated on the out- 
side with india-rubber. (Sealed January 13, 1884). 


3907. J. Moxon, Sheffield. Fastening the Ends of 
Belts, [6d. 2 Figs.) February 25, 1884.—The ends are cut or 
slit into strips, which are turned round at right angles. The 
strips of the two ends are then inserted between one another, and 
secured by a pin passed through all the strips. (Accepted De- 
cember 5, 1884), 


SHAFTING. 


3946. P. Subit, London, Bearings for Shafts. [éd. 
3 Figs.) February 26, 1884.—The bearings are mounted on 
pivots inaframe. The frame supporting the pivots is bifurcated 
to receive the pivots and its other arm is screw threaded and 
secured at any height in aframe by means of lock nuts. (Accepted 
December 5, 1884). 


8509. W. Lowrie, Loadon. Flexible Couplings. 
(6d. 6 Figs.) May 31, 1884.—Two discs on the shafts to be 
coupled are connected by means of leather or other flexible mate- 
rial secured to the discs. (Accepted January 6, 1884). 


PIPING. 


14,337. J. Frick, Cuyaba, Brazil. Connecting 
Branch Pipes to Mains. (6d. 4 Figs.) October 30, 1884.— 
The apparatus for tapping and drilling the holes in water mains 
under pressure consists essentially of an india-rubber valve 
adapted to give passage to the tools and to close automatically on 
the withdrawal of the same, and fitted in a casing adapted to be 
clasped to the main and forming a guide for the tool, A soft 
metal plug is expanded by pressure into the thread of the tapped 
hole and a perforated metal plug or liner filled with a temporary 
stopping formed of a substance soluble in water protected by a 
waterproot material is fixed therein. The stopping is removed after 
the connection is made. (Accepted December 2, 1883). 


2687. N. Frere, London. (L. Kuypers and P. Denis, 
Brussels). Joints of Metal, &c., Pi (6d. 2 Figs.} 
February 4, 1884.—Two loose collars having a tapered internal 
surface are slipped over the adjacent ends of the pipes with their 
smallest ends first, these ends just passing over the end of the pipe, 
which is also tapered externally, and has its largest end outermost. 
A packing ring is then inserted between the collars and pipes, and 
the cellars are drawn together by bolts. The packing ring is pre- 
ferably of lead. (Accepted December 2, 1884). 


PULLEYS. 


3193. J. Tenwick, Gran Self-Adjusting Pulley 
and Wheels, [id. 12 Figs.) February 13, 1884.—The boss of 
the pulley is constructed to work on a ball or sphere in which is 
a hole for keeping the ball in its proper position. The pulley is 
held in its proper position by springs surrounding the shaft, and 
adjusted by screwed nuts on the shaft. (Accepted January 6, 
1884). 


VALVES. 


3827. J. Dewrance and G, H, Wall, London. As- 
bestos Packed Cocks. (6d. 6 Figs.) February 23, 1884.— 
The plug of the cock is made parallel and with a gland for ring 
packing at each end. These two rings of packing are joined by 
strips of packing in grooves in the shell, (Accepted December 19, 
1884). 


8342. C. M. P. Lafit, Brighton. Cocks and Taps. 
(6d. 4 Figs.] May 28, 1884.—The cock or tap is fitted with a sup- 
plemeutary stop valve for shutting off or regulating the supply to 
the main valve. The stem of the main valve is hollow and sur- 
rounds the stem of the supplementary stop valve. A cap makes 
a tight joint between the tops of the spindle. (Accepted December 
19, 1884). 


8343. C. M. P. Lafit, Brighton. Ball Valves for 
Cisterns. (6d. 2 Figs.) May 28, 1884.—A supplementary stop 
valve is arranged opposite to and in line with the inlet passage, 
the main valve being arranged to work in the delivery nozzle of 
the stop valve, and at right angles to the stop valve. (Accepted 
December 19, 1884). 


MISCELLANEOUS. 


10,864. F. Taylor, Wilmington, Del.,U.S.A. Treat- 
ment of Vulcanised Fibre to render it Permanently 
Flexible. (4d.] August 1, 1884.—The vegetable fibre or cellulose 
is first treated with the agent to produce the required organic 
change as described in previous patents, is then thoroughly washed 
and subjected to a bath of a solution of deliquescent salt of a definite 
strength to which sugar or glycerine is preferably added. (Sealed 
November 7, 1884). 


246. T. G. and H. Daw, Sevenoaks, Kent. Produc- 
ing Stereotype Matrices, (6d. 7 Figs.) January 1, 1884. 
—This relates more particularly to means whereby the matrix 
may be moved forward at each advance bya distance exactly 
equal to the width of the letter or character last impressed. The 
armsor levers acarry at their upper ends the type pieces, and 
are hinged at their lower bent endsto the circular frame or ring c 
of the machine, conveniently by means of acontinuous wire d ex- 
tending through and around the ring c. Inclined, wedge-shaped, 
or curved arms ¢ are formed with or attached to a wheel j, and 
teeth or projections & are attached tothe levers a. Springs A are 
connected to the levers and serve to maintain them in their raised 
position when not depressed by the finger keys. The wheel j is 
capable of a rotary oscillating movement between stops, by the action 
of the teeth against the inclined or wedge-shaped pieces, against 
the resistance of aspring. The type pieces when depressed pass 
through a hole in a ring frame and come in contact with the top 
of the ring, insuring even impressions in the stereotype matrice. 
The matrice carriage is guided longitudinally on a cradle guided 
transversely on the bedplate of the machine. e operation is as 
follows: Upon depressing a finger key, the type piece descends 
and causes an impression to be made, and by means of the 
tooth k and piece e?, the band j is rotated against the resistance of 
aspring to an extent determined by the width of the letter just 
impressed. This forward motion of the ring causes a pawl to slip 
over a ratchet wheel, and on the finger key being released, the 
type piece rises, and the ring j is forced against the stop by a 
spring, and revolves by means of the pawl] and ratchet a drum 
advancing by means of guided cords the cradle, and thus the 
carriage and matrice. When the line is completed a second ratchet 
wheel by the last transverse movement of the cradle raises the 
pawl, secured'on the band j, and the band being operated by a quad 
key, this ratchet wheel is revolved and operates by means of a 
drum and cord to advance the carriage on the cradle to a depth 





dependent on the size of the font used. The pawlis then thrown 
out of gear, and the first ratchet wheel revolved in the opposite 
direction to carry the cradle back to the starting point. In a 
modification the carriage and cradle are actuated by screws, the 
transverse screw being rotated by aratchet wheel. Projections on 


the carriage and cradle take into the threads of the two screws, 
The cradle at the end of its travel depresses a spring pawl operat- 
ing in its reverse movement the transverse longitudinal screw. 
Accepted December 16, 1884). 


4556. [6d. 4 Figs.])—An arrangement very similar to that de- 
scribed above, is, in this specification, applied to a type-writer. 
(Accepted December 16, 1884. 

3384. E. Patterson, Liverpool. Forming, Heading, 
and ge? Casks or Barrels. (Sd. 8 Figs.) Feb- 
ruary 15, 1884.—The staves are fed one by one between endless 
chains on to a hollow barrel form or drum within which heating or 
firing apparatus is arranged. The staves, whilst being heated 
and carried forward, are also cut, bevelled, chamfered, and croized, 
and are then carried forward between a collapsible barrel form, 
or its equivalent, such as spring pulleys and encircling hoops, where 
the staves are formed into a barrel rim. Referring to the illus- 
tration, the staves are first jointed and measured out into suitable 
lengths for the size of the barrel rim, and are then fed between the 
endless feeding chains A, and the heating or firing drum B, and 
are cut and bevelled and grooved at their ends by circular cutters. 
The staves are then fed forward between spring pulleys D and 
encircling hoops E, where they are formed into abarrelrim. The 
drum B is formed of light bars of metal somewhat shorter than the 
staves, and rivetted to pulley-like supports, the centre support 
being larger in diameter than the outer ones, which are wider and 
formed with a groove to receive the chains when there are no 
stavesonthe drum. The drum is mounted on a hollow fixed 
shaft serving to supply the gas burners for heating the staves. 
The cutters C are driven by belts, the staves being fed past the 
cutters by means of the chains A, by which they!are also bent to 
shape, and which are driven by means of one of the guide pulleys, 











The stavesare guided ewe of a switch point and guides on to 


one or other of the two barrel forms D, the passage being assisted 
by travelling aprons. Rollers P assist in feeding the staves on to 
thedrums D, and in rotating the drums, and may be grooved to 
grip the staves. The encircling hoops E are formed in segments 
which can be opened out, as shown in dotted lines, to allow a barrel 
rim to drop out, being pivotted together by latches. The outward 
pressure of the helical springs on the arms d keeps the pulleys in 
contact with the staves. When all the staves are on, the trussing 
ropes are placed on each end and tightened by means of pulleys 
R', to which the ropes are secured, and which are driven by friction 
gearing and held by pawls, and the elastic end pulleys are with- 
drawn, by means of levers. In order to insert the barrel heads 
before the rims leave the machine, two short shafts carrying the 
elastic end pulleys are slightly prolonged, and have their erds 
coned. The barrel ends are held to the inner side of a carrier 
larger than the diameter of the barrel end by means of light thumb- 
screws with pointed ends screwing into the pieces of wood forming 
the end. The ends of the carrier are recessed to allow the pieces 
of wood to come opposite the grooves in the staves, and the carriers 
are forced against the stave by the pointed ends of the shafts, 
and hold them until the barrel is trussed. The trussing ropes are 
then released by means of the pawl and passed over the elastic 
end drums. End guides U keep the ends of the staves in position. 
(Accepted December 16, 1384). 


2885. R. L. Kirlew, Manchester. Manufacture of 
Asbestos Mill-Board, &c. (2d.) February 7, 1884.—The 
millboard, when in a state of pulp, is impregnated with common 
salt or alum, or other substance rendering it impervious to the 
action of acid. (Accepted December 5, 1884). 


4240. A.M. Clark, London. (V. Popp, Paris.) Incan- 
descent Gas Burners. [6d. 2 Figs.) March1, 1884.—The 
air is mixed with the gas before it reaches the burner, The burner 
is composed of a cup into which the gas pipe opens at a certain 
height, and which is covered with a perforated refractory cap 
surmounted by a thimble of perforated sheet platinum, (Accepted 
December 23, 1884). 


14,621. J. Hatfield. London. Manufacture of Arti- 
ficial Stone. [2d.] November 5, 1884.—Slag wool is added to 
a mixture of hydraulic cement, crushed granite, and blast furnace 
slag. (Accepted December 5, 1884). 


PATENTS AND PATENT PRACTICE. 
Descriptions with illustrati of inventi patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 


UNITED STATES 











THe Vacuum Brakk.—In our last issue we published 
a paragraph stating that an accident had occurred to a 
train upon the Taff Vale Railway, owing to the failure of 
the vacuum brake. We are informed by the Vacuum 
Brake Company that no such accident nor failure of the 
brake has taken place, 
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THE AUTOBIOGRAPHY OF A WHITE- 
HEAD TORPEDO.—No. IIT. 


As I have already mentioned, my native place 
was Woolwich, and there my early days were spent. 
Like all my race I arrived very rapidly at maturity, 
and no time was lost in putting me through the usual 
ordeals to prove my agility and the soundness of my 
constitution. I was then drafted with many of my re- 
lations to the store in Portsmouth Dockyard to await 
my turn for sea, While residing there I had plenty 
of time to look around and observe how things were 
done. At the time I speak of, a great many of the 
ofticers under instruction in Whitehead torpedo work 
were in the habit of coming to the store and pulling 
us to pieces—when I say us, I mean some of us— 
and I used to be edified and very often much amused 
by the remarks they made, and the tremendous awe 
in which the new-comers used to hold us. Iam more 
conscious of this now on looking back, than I was at 
the time, as then I was a young and untried tor- 
pedo, brand new, and full of spring and energy. 
Above all I had been handled always by men who 
thoroughly understood all the little weaknesses and 
foibles of our race, and I little knew how great a dif- 
ference it makes when we are committed to the care 
of those who, though their will and energy may be 
of the best, yet have not the intimate knowledge re- 
quired to treat us as we should be treated. 

The ofticer in charge of the store at that time 
was a chief engineer named Mellor, and he 
thoroughly understood his business. He was quite 
willing that his ability should become known, and 
I have often been amused at the skilful way he 
would lead the conversation round to some of the 
delicate questions of torpedo construction, in order 
to be able to impress upon the listener the amount 
of his knowledge. You may be sure there was 
always a considerable amount of excitement among 
the torpedoes in store as to when we would be sent to 
sca and in what ships we should go. At the time I 
speak of, few of our ships had Whitehead torpedoes, 
and their armament in this respect was being rapidly 
extended, so that we did not have to wait very long 
in store. One day I overheard a consultation 
between Mr. Mellor and his assistants. It seemed 
that eight 16-in. torpedoes, and four 14-in. torpedoes, 
were required for H.M.S. Fearnought, then flag- 
ship of the Channel Squadron. I may as well say 
that, in writing my adventures, I have thought it 
wiser toadopt assumed names for the different ships 
of which I have to speak and of the ofticers with 
whom I have come in contact. Some perhaps will 
recognise facts that actually occurred, and I am un- 
willing that it should be thought that there should 
be any personality in any remarks I may have to 
make. ; 

I had heard of the Fearnought before, and knew 
that she had the reputation of being a smart ship, 
though it was said that her commander had no great 
idea of the torpedo and gunnery business, but con- 
sidered that the efficiency of a ship was measured by 
her smart and cleanly appearance and the way her 
crew drilled aloft. In fact her gunnery lieutenant 
(she had no torpedo lieutenant) and chief engineer, 
had just completed a course of Whitehead torpedo 
instruction, and I had been struck with the energy 
with which the gunnery iieutenant mastered the 
details of his work, and consequently I indulged in 
the hope of serving with him. Nor was I disap- 
pointed, for Mr. Mellor and his assistants stopped 
opposite me and marked me as one to go on duty. 

H.M.S. Fearnought was a magnificent vessel, 
looked at as a vessel alone. As a fighting machine 
she was not so efficient. She had arrived at a 
certain age, and was of course somewhat behind the 
times in consequence. Our accommodation was not 
by any means good, as the ship was not originally 
intended to carry Whiteheads, and therefore when 
it was decided to add us to her armament, the best 
arrangements that could be made under the cir- 
cumstances had to be extemporised. 

Behold us, then, in our wooden cases carried 
down to the jetty alongside which H.M.S. Fear- 
nought was lying. The ship it seems had been 
ordered to sea suddenly, so we poor torpedoes had 
to be bundled on board as quickly as possible, and 
sent off with carriages and fittings which had never 
been tried, to do our duty under the care of 
young inexperienced officers. Indeed I afterwards 


learned that no one on board the ship had ever seen 
a Whitehead torpedo fired from above water, this 
item having by some means been neglected in the 
hurried course of instruction which the officers had 
Just gone through. However, to resume. I was lying 





on the jetty comfortably wrapped up in my box 
and listening with all my might to what might go 
on, when | heard two voices speaking on the 
jetty. 


‘* Well, Hand,” said a voice, which I found out | 


afterwards belonged to the commander of the Fear- 
nought (John Cursem) ; ‘‘ well, Hand, here are some 
more of these infernal things to be taken on board 
to lumber up the ship and give us something more 
to keep clean.” 


and his staff, or if there was no torpedo lieutenant 


| (as in our case) to the gunnery lieutenant. 


I must pass over the next few days, during which 
the ship went to Spithead, got in her coal and 
powder, and with the Portsmouth division of the 
Channel Squadron, joined the rest of the fleet at 
Portland. Here we remained some time, the crews 


| being exercised in all sorts of drills, gun, rifle, 


‘* Yes, sir,” responded the other voice, which was | 
_ termined to make a trial of the Whitehead torpedoes. 
name was Hand, commonly called Shorthand on | 
account of his size; ‘‘here they are, and I’m very | 


the gunnery lieutenant before mentioned, and whose 


glad we’ve got them at last. 
be hoisted on board ?”’ 

‘* Well, I suppose they must come, so hurry up, 
and get them hoisted in !” 

‘* Aye, aye, sir! What hands shall I take to 
do it?” 

‘‘ What hands? Why, your gunnery instructors, 
of course—and engine-room artificer,” he added, as 
a supreme afterthought. 

I heard a laugh from the gunnery lieutenant at 
this. 
way. 

‘Well, sir,” said he, ‘‘ considering that each tor- 
pedo weighs about 500 1b.” (this was rather an exag- 
geration, but the commander did not know any 
better), ‘‘and that we have to sail in about half an 
hour, and the torpedoes have to be unpacked and 
struck down below, I’m afraid three men won’t be 
sufficient ; I think I could do it with forty, though.” 

‘* Where do you think I can get forty men from 
for your torpedoes, sir’” snarled the commander. 
‘** Here are only 900 men on board the ship; the 
mooring chains have to be got ready for slipping” 
(this takes about forty men, I found out), ‘‘ and be- 
sides, as we are going to coal at Spithead this even- 
ing, I must have the upper deck scrubbed ready for 
it. Always the way! You think everybody on 
board the ship has nothing to do but attend to your 
guns and torpedoes. What we want them all forI 
don’t know, intimes of peace. We aren’t going to 


Hadn’t they better | 


| posed to be as nearly as possible, imitated. 


and cutlass drills, exercise aloft, landing parties, 
musketry instruction, &c. 
The first general quarter-day on board, it was de- 


For the information of those who may not be up in 
nautical affairs, I must state that on general quarter- 
days, the ship is supposed to be put in the same 
state asshe would be if actually going into action, 
and all the circumstances of a real action —e 

say 


| supposed, because in very few ships is this arrange- 
| ment carried out in itsentirety. A sort of a drill is 
| gone through, the guns are worked, &c., but as for 


officers putting themselves in the same position as 


| they would have to do in the real business, passing 
| the orders down, and assuming a real enemy, I am 


He evidently was used to the commander’s | 


fight any more, and we might just as well leave them | 


on shore.” 

‘* Yes, sir,” said Hand, ‘* but as we have to take 
them, may I have the gunners to hoist them in ?” 

** No, you can’t!” said the commander ; and he 
turned round and stamped off. 


| rectly. 


I heard Hand grinning out loud, if I may use the | 


expression, as he turned away ; and presently he 
sang out to some one on board : 

‘* Just tell the gunner to have the strops for these 
cases passed out. We'll have the hands here ina 
minute.” 

A voice replied, ‘‘ Aye, aye, sir,” from the ship, 
and almost immediately afterwards I heard a pipe, 
followed by a gruff voice singing out, ‘‘ Gunners of 
both watches fall in!” and a few minutes after a 
short, sharp pipe, and the same voice, ‘‘In tor- 
pedoes !” 

Then we were picked up, and the strops (which, 
as everybody knows, are simply ropes for 
putting round cases and things, so that they 
can readily be hooked to the tackles for 


sorry to say it is very seldom done. 

However, the performance is gone through more 
or less correctly. In this instance I will confine 
myself particularly to our own work. We were 
apprised of what was going on by the engineer and 
his assistants coming in about eight o'clock in the 
morning, and taking out another torpedo and myself. 
It seems that we two had been selected for exercise, 
and were to make our début that day. So we 
were wheeled out into the flat, and the engineer 
proceeded to look us over, and see that we were all 
right. Our tails were gauged to see if they were 
perfectly horizontal and vertical, and our heads 
which had been previously filled with a wooden 
charge instead of with gun-cotton, were put on. 
Then the air pipes were connected, and we were 
filled with air compressed to about 800 lb. to the 
square inch. 

After this the counter was adjusted for a short 
run. The air was admitted to the engines, and we 
were allowed to run our screws to see that the 
stopping gear, safety wedge, &c., ail worked cor- 
I must say I was very nervous about this 
preliminary canter as it were, for, though I knew I 
was in good condition, yet I was afraid that inex- 
perienced men like these might make some mistake, 
and so spoil my running. However, everything 
was managed satisfactorily, though they were some- 
what slower than I had been accustomed to, and I 
was rather afraid they were going to forget one or 
two things. 

We were ready at last, and soon afterwards I 
heard the bugle sounding ‘‘ For exercise, action,” 
which means that everything is to be got ready 
for action, but the guns are not to be loaded. 
Then there was a rush of many feet, and apparently 
endless confusion, though I must say I did not hear 
a word spoken, and in three minutes there was 
perfect silence. The guns were all cleared away, 








hoisting in) placed round us, and soon I felt G ; ] 
the pin tn of swinging in the air, and tates ea | 
then alighting on the upper deck. Then Sonpon ae SS, 
our cases were opened, and we were en- TH 
compassed by iron vices called tongs, and F_\ 7 
lowered down into the torpedo flat, where a 


our heads were taken off, filled with their 
gun-cotton charges, and stowed away in the maga- 
zine, while we, the bodies, were ranged up in 
berths in the torpedo room. 

The torpedo flat, that is the compartment appro- 
priated for torpedo work, and more especially 
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the men stood silently round them and awaited 
further orders. Isaid perfect silence, but this was 
not quite the case, because we could not get quite 


| so quickly into our carriages, as that is a per- 


Whitehead torpedo work, contains the air pumps for | 


charging us with air; these communicate by pipes 
with astrong reservoir capable of holding air at a 
pressure of 2000 lb. to the square inch. From this 
reservoir, pipes are led to convenient positions for 
charging the torpedoes, suitable valves and pressure 
gauges of course being attached. A working bench 


for the purpose of making the necessary repairs to | 
torpedoes, is also placed in the flat, and trollies for | 
conveying us from the torpedo-room out under | 


the hatchway are also provided. 
the charge of an engineer and engine-room arti- 


We were under | 


ficers as long as we remained in this flat, and | 
they were responsible that we were properly looked | the rear of which air could be admitted. This air 


after and in working order. As soon, however, 
as we were taken on deck for exercise or action, 


formance not to be raced over with delicate weapons 
such as we are. I have not described our carriages 
yet, and I must pause in my story to explain them. 
The carriages used with us in this ship were called 
underlip carriages, and are shown in the accom- 
panying sketch, Fig. 9. 

The upper part was of the shape shown ; that is, 
open at the top from about half-way out. This 
part was of rather greater diameter than the tor- 
pedoes, and had guides to take our upper and 
lower body and tail fins, and also the side fins. A 
door at G opened to admit the torpedo from the 
rear, and to this door was attached an impulse tube. 
Inside of this tube there was a telescopic piston, to 


was supplied from a reservoir of air tubes under the 
upper part of the carriage D D, and on its way 


we passed into the charge of the torpedo lieutenant | passed through a stop valve C anda valve connected 
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with the handle B, which also worked a stop half-way 
along the tube to prevent the torpedo from slipping 
out. Now observe the action. The torpedo being 
pushed in from the rear till its side fin came in contact 
with the stop, the door is closed and secured. The 
carriage is then run out to its proper position, in 
which the fore part of the tube with the torpedo in 
it projects 3 fi. or 4 ft. over the ship’s side. It is 
then trained for the object. At the order ‘ stand 
by” the stop valve C is opened, and the air is then 
only kept from the impulse tube by the valve 
attached to the handle. On this handle being 
turned, the stop holding the torpedo is withdrawn, 
and at the same time air being admitted to the im- 
pulse tube, the telescopic rod flies out, pushing the 
torpedo in front of it. As the tail of the tor- 
pedo reaches the open part of the tube it goes up, 
and the nose goes down, the impetus given putting 
it into the water at an angle of about lodeg. This 
method of firing has since been improved upon, as 
I will tell you when we come to it. 

Now I can continue my story. 

The admiral in command of the squadron was a 
great swell, thinking a deal of eating and drinking 
and fashionable acquaintances. At the same time 
he wasa good sailor, and possessed a great amount 
of tact. He, in common with most of the other 
officers, knew very little about Whitehead torpedoes, 
and what he did know was obtained from the tor- 
pedo staff of the Vernon. Now the captain of the 
Vernon at that time was a very enthusiastic man. 
A man thoroughly up in his work, and knowing 
as well or better than any one, the good and bad 
points of torpedoes generally, though he never 
admitted to outsiders that torpedoes had bad points. 
By his account they could do almost anything but 
talk. I have heard say that he carried his enthusiasm 
too far, inasmuch that he concealed things that went 
wrong, from the officers undergoing instruction, and 
thus they lost the benefit of some valuable ex- 
perience. There is no doubt of the fact, that seeing 
mistakes made, is the best way to avoid them in the 
future, and if those officers under instruction had 
seen that such mistakes could be made by people 
skilled in the use of torpedoes, they would be 
naturally very careful themselves. The admiral, 
Sir Shoreham Peerless, had then been thoroughly 
impregnated with ideas about our good qualities, 
and was convinced that we could do almost anything. 
This was fortunate for us, of course, because it in- 
creased our importance. If we wentall right, it was 
a case of ‘‘I told you so,” and if we did not, it was 
the fault of those who had charge of us. Very nice 
for us, but very hard luck for those who had to 
manage us. We are all but perfect, though I say so 
myself, but we require very careful management 
indeed, and should have people thoroughly trained 
to look after us, for it cannot be expected that 
they should become thoroughly aw fait in such a 
delicate machine during the period in which they 
are going through a course. Sir Shoreham was 
naturally anxious to see the performances of these 
wonderful weapons, so after the crew had been 
a little time at general quarters, he said to the flag 
captain (Captain Tarr), ‘‘ I'll go away in the cutter, 
Tarr, and will you let them tire a Whitehead tor- 
pedo so that it will pass about 10 ft. under her.” 

‘* Very good, sir,” responded the captain, who 
forthwith ordered the first cutter to be manned and 
sent for the gunnery lieutenant. 

‘* Hand,” he said when the latter came up from 
the main deck where he had been drilling, ‘‘ the 
admiral is going away inthe cutter and wants you to 
fire a Whitehead torpedo so as to pass 10 ft. under 
him.” 

‘*Aye, aye, sir,” said the gunnery lieutenant, 
who then came down to the main deck and gave 
the necessary orders. He had before seen that we 
were charged with air to 800 lb. pressure, that the 
impulse acted properly, and that as far as possible 
everything was all right. The depth was now re- 
gulated to 10 ft., and on looking out of the port to 
see the direction the admiral had taken, we found 
him a little abaft the beam and about 800 yards off. 

‘* Bless my soul,” murmured Hand, ‘‘ he doesn’t 
expect us to hit him there, surely !” 

I must say I shared his apprehensions, and was 
very much afraid I should disgrace myself in my 
firstsea run. If I had known then what I know 
now, I should have been still more apprehensive, as 
experience has shown me that about 300 yards is 
the greatest distance we can traverse with certainty 
in a straight line. But I was young then, and 
strong in my pride, and on this occasion, though I 
knew from the little experience I had had on trial 








trips, &c., that it was a hard task, yet I hoped I 
might be able to do it. So the counter was set to 
twenty teeth, the safety pin taken out and the order 
‘* Stand by” given. I felt a nervous shudder pass 
down my back as I heard the words spoken, and 
the whizz of the air escaping through a small leak 
in the valve, did not tend to reassure me and made 
the situation seem more awful still. I knew that 
in a very few seconds I should be ploughing my 
way under the still surface of the ocean. Another 
moment and it came —‘‘ Fire” is the order. 

I feel the stop withdrawn, and almost imme- 
diately experience a push from behind. I start in 
my carriage, and in an instant later spring into full 
energy, for the trigger is caught by the tripper as I 
am pushed past it. The communication valve is 
opened, and I am whirling round my screws at a 
terrific pace in air. Then I jump from my car- 
riage headlong into the sea, a dive of 15 ft. But 
alas for my high-flown hope! My chances of going 
straight were ruined at once, and by no fault of 
mine. You remember I mentioned that in the top 
and bottom of the carriage, were guides for my fins. 
As I had to be pushed in along these guides it 
was necessary that there should be a certain amount 
of play between these guides and my fins. Conse- 
quently when I was pushed along the tube by the 
piston, instead of going out quite fair, I found 
myself deflected a little to the left. Not much, but 
still, instead of entering the water pointing in the 
direction in which I was to go, I was inclined a trifle to 
the left. Then as I dived in head first the water gave 
my head a blow, sending me off still more to the 
left, so that when I got fairly away under water I 
was really deflected about 15 deg. from my proper 
line. I had felt this one-sided blow, and knew I 
was going wrong, though of course I could not tell 
exactly my direction under water, but there 
was no help for it, and I could only hope that 
nothing would get in the way till I had run my 
800 yards. Alas! no such luck awaited me. 

I had gone about 600 yards, and was still rushing 
along at the rate of 17 knots an hour, when I saw a 
dark mass suddenly appear in front of me. A 
second more and there was a crash ; the pistol was 
broken after acting, my head was violently torn 
from my body, and a leak was made in the air 
chamber. I knew no more until I found myself 
lying at the bottom of Portland Harbour, being 
critically examined by all the fish in the neighbour- 
hood. As long as I preserve my shape entire and 
am moving along, the fish don’t notice me much, as 
they think I am one of themselves, but now they 
could not make me out. They were, I must say, 
most prying and impertinent, coming and smelling 
about me, and the larger fish even going so far as 
to send the little ones in through the crack that was 
made in the air chamber, and into the engine-room, 
to see what I was made of. Luckily the secret 
chamber was intact, and they couldn’t get in there. 

Meanwhile everybody on board the ship was 
anxiously looking out to see the torpedo run. The 
air, you know, after doing its work in the engines, 
escapes through the screw shaft, which is hollow, 
and of course rises to the surface. Consequently 
the course of a torpedo can be traced by the air 
bubbles it leaves behind it. It was soon seen where 
I'must come to grief, and boats were instantly 
manned and sent to try and pick me up. The 
admiral had been standing in the cutter with 
his arms folded, and a proud expression on his face 
which seemed to say plainly, ‘‘ Look at me; I’m in 
command of this splendid squadron, and if you wait 
a second, you'll seea magniticent torpedo come right 
under the boat’s bottom, fired from my flagship.” 
He saw me fired, and, it being a calm day, traced 
the air bubbles. As soon as he saw what was going 
to happen, he ordered the men to give way, and 
made for the White King, the ship which I had 
rammed, arriving there to find my head floating 
about, though my body, as you know, was down in 
the depths. 

The next sight wasthe gallant admiral and the mid- 
shipman of the boat trying to catch hold of my un- 
fortunate head. This was no easy task, as the 
buoyancy was so little that my nose was only just 
above water, and on the slightest touch it disap- 
peared. However, it was at last secured and the 
gallant admiral, panting and perspiring at every pore, 
returned on board with his prize, which was hoisted 
in in triumph. Divers were immediately sent down 
after me, andas the place where I sank had been at 
once buoyed, I was soon picked up. I’m thankful 
to say that some of the little fishes that had been 
examining my interior, paid the penalty for their 





[Frn. 20, 1885. 


curiosity, for when I was picked up they got so 
confused they could not find the way out, and so 
were brought up with me. 

Of course there was a great ‘‘to do” about the 
failure of the new weapon, and the gunnery lieu- 
tenant was cross-examined as to it all. However, 
neither he nor any one else could give an explana- 
tion of the matter, and the private opinion of 
every one, by no means privately expressed, was 
that the gunnery lieutenant was an idiot, and knew 
nothing about it. When the matter was reported 
to the Admiralty, and forwarded by them to 
the Vernon, the latter fully indorsed this idea, and 
accordingly the next time the ship went to Ports- 
mouth all the torpedo authorities, came on board to 
show how it was to be done. 

(Meanwhile I had to be sent to Woolwich for re- 
pair, and after being away about two months, duly 
returned on board, ready for duty again.) 

The torpedo authorities having made their pre- 
parations, looking at poor Hand the while as much 
as to say, ‘‘ You're a pretty fellow not to be able to 
do this yourself !’’ proceeded to fire a torpedo. 

Alas, sad to relate! the first torpedo deflected 
20 deg. from the direction it should have followed. 
They were dumbfoundered, and had nothing to say, 
A second and a third trial followed with very much 
the same result. There was nothing for it but to 
corfess themselves quite in the dark as to the cause, 
and to bestir themselves and try and find it out. 
Hand, as you may imagine, was triumphant, though 
he took care not to show his feelings on the subject, 
and appeared to be simply studying the matter 
closely. In the course of his scrutiny he noticed 
that, as the torpedoes were pushed home, there was 
the play which I have already mentioned, and he 
suggested this as the true reason of the deflection. 
However, even then the authorities would not 
accept the explanation, saying that in H.MLS. 
Khedive, which had been armed with Whitehead 
torpedoes just before, the carriages and torpedoes 
were similar in every respect to ours. The drop of 
the torpedo from the carriage into the water was 
much the same, and the present difticulty had 
never occurred there. No, it must be the fault of 
the ofticer in charge of the torpedoes somehow ; 
they didn’t quite know how, but the others had 
gone straight and these had gone wrong, so the 
fault must lie with those who had charge of the 
business. Further inquiry into the matter, how- 
ever, showed that torpedoes had only been fired 
from the Khedive while she was under way, and as 
soon as he found out this, Hand immediately went 
to the captain and told him of it. Captain Tarr 
was quite willing to back his gunnery lieutenant 
up in every way. He was not a scientific 
man himself, and much preferred seeing his men 
drilling aloft, to exercising with guns and torpedoes, 
but at the same time he liked to understand the 
theory of everything in the ship, and if anything 
did go wrong he used to follow it up until finally he 
got the wrong-doer into a corner. When he did 
get hold of the culprit he seldom punished him ; it 
was quite sufficient that the matter had been traced 
home. It was wonderful how this answered. Every 
one knew that if they did wrong they were safe to 
be bowled out, and as most of the wrong-doing in 
the service occurs from carelessness, they became 
careful. Of course mischief deliberately done was 
heavily punished, but it is very rarely that a case of 
this occurs. Inthe present instance the torpedoes 
had gone wrong, and as far as Captain Tarr could 
make out, it was indirectly the fault of the gunnery 
lieutenant. Consequently he had shown him that he 
was not pleased, and as up to this time Hand and 
he had got on very well together, the latter was very 
much distressed at having our erratic wanderings laid 
at his door. When he had told the captain of the 
new discovery that he had made about the Khedive 
and torpedoes, the latter did not seem to see the 
matter in the same light as himself. ‘‘ I can’t see 
what difference it makes, the ship being under way 
or not,” he said; ‘‘ you have exactly the same 
conditions as if you were at anchor, except that 
when the ship is under way, the torpedo is deflected 
aft in consequence of the head getting into the water 
before the tail, the whole torpedo having of course 
a lateral velocity equal to that at which the ship is 
passing through the water.” 

‘* Well, sir,’ responded Hand, ‘I look at it in 
this way. If the ship is at anchor, the torpedo on 
leaving its tube may be inclined at a small angle on 
either side of the true direction, that is, it enters 
the water partly sideways. As soon as ever the 
nose touches the water a further deflection and a 
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considerably greater one takes place, and the 
torpedo consequently goes off a good deal one 
way or the other. Now with the ship under way, 
the torpedo strikes the water, and in turn receives 
from the water a heavy blow on the side of the 
head. This blowis sufficient to deflect the weapon 
about 13 deg. for every knot of speed. Suppose 
the ship to be going ten knots, the torpedo would 
be deflected from its course about 15 deg., more or 
less. Now imagine the torpedo to have gone out 
of the tube inclined at a small angle, the moment it 
touches the water it receives this blow, and is de- 
flected at once its 15 deg. So in this case the error 
would never be more than that due to slight de- 
flection on leaving the tube.” 

‘¢ H’m, there seems something in that ; but when 
I see it I'll believe it. I must say I’m not quite 
clear as to why the difference should be so great in 
the two cases,” said Captain Tarr. 

‘‘ Well, sir, the proof of the pudding is in the 
eating,” said Hand; ‘‘ we are going out to target 
practice to-morrow, and we can easily try them 
while the ship is under way.” 

‘‘ Very well,” replied the captain, ‘‘ you get a 
couple ready and we'll fire them after we've done 
the other firing. I must say I'd like to confound 
these Vernon fellows, though at the same time ’'m 
only half a believer in it.” 

‘* All right, sir,” answered Hand, ‘‘I don’t want 
you to believe anything till you see it, but I hope 
to-morrow will show that I'm right.” And away he 
went to get things ready. 


= — = — 


PRIVATE BILL LEGISLATION. 

ConTINUING our description of the projects for 
the ensuing session, the Glyn Valley Tramway Com- 
pany propose sundry deviations and extensions of 
their undertaking which traverses the valley of the 
River Ceiriog, in Denbighshire, and is more of the 
character of a railway than a tramway in the general 
acception of the term, inasmuch as it is for the most 
part constructed, or to be constructed, through 
property acquired for the purpose, and it is pro- 
posed to work both the existing and proposed tram- 
ways by locomotives or carriages moved by steam 
or other mechanical or motive power, subject to the 
regulations of the Board of Trade. The proposed 
works are four in number, and consist of, first, a 
deviation 124 chains in length of the existing line 
near Pontdolywern, by which two sharp curves are 
avoided ; second, a similar deviation, seven chains 
long, near New Inn, Llansaintffraid ; third, a branch, 
about 3} miles in length from the existing line 
at the last-named point, to be carried up the 
valley of the Ceiriog to the village of Tregeiriog, 
the ruling gradient being 1 in 42; fourth, a line, 
about 1} miles long, which commences by a junction 
with a line authorised in 1870, at a point about three- 
quarters of a mile west of the viaduct carrying the 
Shrewsbury and Chester Railway over the River 
Ceiriog at Chirk; it then proceeds in an easterly 
direction along that side of the river for a quarter 
of amile, and then turns to the north, and is carried 
for about a mile parallel to the before-mentioned 
railway to Blackpark Wharf, at which point the 
Blackpark Colliery branch meets the Shropshire 
Union Canal. There are curves upon this line of 
four chains radius, and these to a great extent will 
define the nature of the traftic over these tramways, 
which will probably consist for the most part of 
coal brought from the collieries with which it will 
communicate. 

It is proposed to dissolve and reincorporate the 
Birmingham Tramways and Omnibus Company and 
to apply for powers to construct a number of new 
lines, among which the principal are, No 1, a line, 
about 23 miles in length, commencing by a junction 
with the lines of the old company at the junction of 
Snow Hill with Summer-lane. It is then carried 
in a northerly direction along the latter thorough- 
fare and Alma-street, thence along Victoria-road in 
an easterly direction, then, again turning to the 
north, it traverses Bevington-road, Aston Park, to 
Trinity-road, along which it is carried in a westerly 
direction to a junction with the authorised line of 
the Birmingham and District Tramway Company at 
Bedefield-road. No. 2 is a line, about three-quarters 
of a mile long, commencing at a point in Hockley 
Hill near its junction with Guest-street ; thence it 
is carried along the latter street, Alma-street, Villa 
and George-streets, terminating by a junction with 
the old company’s line in Lozells-road. No. 3, 
about a mile in length, commences by a junction 
with the same company’s existing line in Soho Hill ; 











it then traverses Soho, Holyhead, and Crockett’s- 
roads, and terminates at the company’s depdt at 
New Inns. No. 4 is a connecting line traversing 
Villa-road between the last-described line at a point 
on Soho Hill and the company’s depdt at Lozells- 
road. No. 5, about a mile in length, commences 
in the Bristol High-road near the old company’s 
dept at Bournebrook, and is then carried along that 
road in a south-westerly direction through Selly 
Oak, and terminates with a loop near the Weoley 
Park-road. There are also several junction lines in 
the neighbourhood of Soho Hill and Hamslead- 
road. All of the lines are to be partly single and 
partly double, are to be of the 3 ft. Gin. gauge, and 
are proposed to be worked by steam, animal, or 
other power, but vehicles suited for railways are 
not to be run upon them. 

With the exception of those relating to subways 
already described, the plans relating to the metro- 
polis deposited under the head of miscellaneous, 
are few in number, and since the date fixed for the 
Parliamentary money deposit, some have been with- 
drawn. The Tower Bridge, promoted by the City 
Corporation, will probably demand the most atten- 
tion in Parliament, being, as it is, the outcome of a 
special recommendation of an influential committee, 
who rejected both the schemes for a bridge and 
subway brought before them last session. The site 
of the bridge is situate between a point in the Mid- 
dlesex river wall 50 ft. west of Irongate Stairs, and 
a similar point on the Surrey side 150 ft. west of 
Horsleydown Stairs. The bridge will be 880 ft. in 
length, divided into three spans by piers 40 ft. wide ; 
it is proposed that the centre span shall be 200 ft. 
wide and be formed in two leaves, turning at the piers 
upon horizontal pivots. When required these leaves 
could be raised into an almost vertical position, to 
allow shipping to pass, by means of machinery 
actuated from an upper girder, fixed between the 
piers at such a level, as to give a headway of 125 ft. 
above Trinity high water. The side spans will be each 
300 ft. wide, and the headway beneath them will be 
29 ft. The width of the bridge between the parapets 
will be 50 ft., allowing 36 ft. for roadway and 7 ft. 
on each side for footpaths. The northern ap- 
proach, about a quarter of a mile long, commences 
in the Minories at a point about 58 ft. east of the 
house numbered 91 at the corner of the Circus. 
The southern approach, about 200 yards long, com- 
mences in Tooley-street at a point 75 yards west of 
Short-street. 

The Metropolitan Board of Works, one of the de- 
feated parties, have not made any effort to proceed 
with the work, which the before-mentioned com- 
mittee recommended to their especial consideration, 
and which consisted of a subway near Limehouse, 
with long approaches on both sides of the river, the 
cost being estimated at about two millions ; but they 
propose to revive the ferry scheme, introduced and 
abandoned by them last session, for the improve- 
ment of the communication across the river at 
Greenwich and Woolwich. At the latter place the 
pontoons forming the points of departure and ar- 
rival of the ferry boats, which will be on a system 
embodying all the latest improvements in such 
structures, will be situate 80 yards from the 
bank on either side; the landing place on the 
north side will commence at a point 110 yards 
west of the junction of Stanley-road and High- 
street, North Woolwich,'and will terminate 170 yards 
west of the same point ; that on the south side 
will be near Nile-street, Woolwich, at its junction 
with High-street. At Greenwich the pontoon on 
the south side will occupy the site of that now 
belonging to the Greenwich Pier Company ; on the 
opposite side the pontoon will be 50 yards from the 
bank, and the landing place will be at a point 110 
yards east of Johnson’s drawdock. The Board pro- 
pose to take power to lay down chains across the 
river for controlling and guiding the ferry boats. 
This is a most important provision, as it is during 
fog that the chief difficulty and danger arise with 
the present means of communication across the 
river at these two spots. The other proposed work 
of the Board is the formation of a new street about 
three-quarters of a mile in length from the junction 
of Clerkenwell-road with Gray’s Inn-road to John- 
street-road, at a point 30 yards north-west of the 
junction of Myddleton-place therewith ; this will 
much improve the communication between Islington 
and the south-west, which at present is rather cir- 
cuitous. 

The Corporation of Southampton are seeking to 
supplement their present water supply, which is 
not able to keep pace with the increase of popula- 
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tion, by sinking a well into the chalk and erecting 
a pumping station at a point close to the London 
and South-Western Railway about four miles south 
of Winchester Station ; in connection there will be : 
(1) Tanks, filtering, and softening works ; (2) a line 
of pipes about 1; miles long, leading to the (3) 
works, which is a service reservoir situate at Otter- 
bourne Hill Common ; (4) a line of pipes, a little 
more than four miles long, connecting the said 
reservoir with the existing mains of the corporation 
at the junction of the Mansbridge-road with the 
Winchester and Southampton-road; (5) a siding 
100 yards long, connecting the London and South- 
Western line with the works at the pumping 
station ; and (6)a road, 30 chains long, from a point 
on the Winchester and Southampton-road before 
mentioned 280 yards north of Pole-lane, giving 
an access by road to the station. 

The promoters of the Manchester Ship Canal 
have abundantly proved their possession of a large 
amount of pluck, and undeterred by repeated re- 
verses are now making further efforts, which, 
if the peculiar advantage proverbially attaching 
to a third attempt holds good in their case, ought to 
be rewarded by complete success. This session, 
with undiminished confidence, they again present 
their important undertaking for the consideration 
of Parliament, but having learned some useful 
lessons during their oft-repeated contests, they 
have to some extent adopted the suggestions put 
forward by their opponents as being the proper 
mode of dealing with some portions of the scheme, 
and have so modified the details of the works that 
they hope to defy criticism on the more important 
points. 

It is an open secret that the great divergence of 
opinion as to the injurious effects which might arise 
from the then proposed training walls and dredging 
works in the estuary of the Mersey, which formed 
an essential part of the scheme in the last two 
sessions, deterred the committees from taking upon 
themselves the responsibility which could be thrown 
upon them, should they have sanctioned the 
measure. This session these parts of the scheme 
have been altogether dispensed with, and it is hoped 
that thereby all serious opposition will be avoided. 

The principal works now consist of a ship canal, 
and undertakings connected with it, such as dock ac- 
commodation at Manchester, Salford, Warrington, 
and Runcorn, and the diversion of the five existing 
railways, which interfere with the course of the 
canal. The canal will be about 35 miles long, hav- 
ing as a rule a bottom width of 120ft., and a 
minimum depth of 26 ft., and where the sides are 
formed with slopes their inclination will be 1} to 1; 
they will be carried up to a length of 7 ft. above 
the highest water level, and will be faced with stone. 
The canal commences on the south foreshore of the 
Mersey ata point nearly opposite to Garston Docks, 
about 10 chains east of Eastham Ferry Stage ; thence 
it is carried along the foreshore to Pool Hall Crook, 
where it enters the land and continues therein 
to Ellesmere Port. In front of this it is again con- 
structed on the foreshore for a length of about a 
mile ; thence it iscarried inland to the River Gowy, 
which it crosses at a point about half a mile south 
of Stanlow Point. With the exception ofa length of 
about a mile, the foreshore is again occupied, and 
the canal is carried through Frodsham Marshes to 
the River Weaver ; here its general easterly course 
is changed on a curve of about a mile radius to the 
north, and the estuary of that river is crossed at a 
point about 10 chains west of the junction of its 
low-water channel with that of the Mersey. At 
Weston Point the foreshore is again approached and 
closely followed, with curves of a minimum radius 
of half a mile, through the southern opening of the 
London and North-Western Railway bridge, past 
Runcorn te Old Quay, from which last point to 
the western end of the racecourse at Old Trafford, 
the course of the canal is practically identical with 
that of last year. It passes through Latchford and 
Thelwall, thus avoiding any great interference with 
that portion of the Upper Mersey lying between 
Warburton and Runcorn, which, it has been con- 
tended, is of so much importance as giving a ready 
outlet for the flood water. Eastward of the race- 
course the canal is carried forward about three- 
quarters of a mile to its termination at a point 
where the River Irwell is crossed by the Old Traf- 
ford-road. For a distance of about five furlongs, 
from the commencement to the first series of locks, 
achannel will be formed with a depth at low water 
of 20 ft., communicating with the deep water in the 
Eastham Channel, The first locks have a lift of 
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that en, with quays am oy feemed on each side of 
the former near that spot, which will be exclusively 
used for the shipping of coal derived both from the 
Wigan and South Yorkshire district. 

From the foregoing description of the project as 
it now stands, it will be gathered that the chief 
grounds of objection put forward by the various 
opponents have been very much modified, or dis- 
posed of altogether. So far as the interference with 
the railways is concerned, taking into consideration 
the feeble nature of the evidence brought against 
that part of the scheme last session, as well as the 
further improvements now introduced, little danger 
need be feared on this score. The avoidance of the 
upper tidal portion of the Mersey and its estuary 
ought to sweep away the objections of the parties 
interested in the preservation of the existing 
state of things there. The great addition to the 
proposed dock accommodation is a promising 
feature, and effectually meets some objections 
formerly advanced. As to the commercial success 
of the undertaking, that of course can only be satis- 
factorily prov ed by the éxperience of actual work- 
ing, but it is chiefly a matter for the consideration 
of the promoters, and they have shown energy 
enough, and proved their possession of sufticient 
unds, to entitle them to be allowed themselves to 
solve the question. The engineering details have 
hitherto been worked out with so much skill and 
foresight, that the most adverse criticism will pro- 
bably discover little to attack successfully. That 
benefit would be conferred upon the country by the 
carrying out of such a work needs but little demon- 
stration. A canal of the size contemplated cannot 
be otherwise than useful in many ways, and the 
advantages derived from it must be permanent, and 
will not result, as has been the case with railways, 
in the neglect or destruction of other means of com- 
munication. In the present time of distress among 
the labouring classes, the amount of employ ment 
that could be afforded by the expenditure of over 
seven millions of money would be a most welcome 
—— for the country, and its effects can hardly 

e over-estimated. From an engineering point of 
view, the profession as a rule desire the success of 
the undertaking. The works connected with it 
are of sufficient extent to claim attention, and 
the solution of the many problems involved in 
their execution would be watched with increasing 
interest. 

The great amount of attention directed to the 
River Dee last year during the progress through 
Parliament of the Chester to Connah’s Quay line of 
the Manchester, Sheftield, and Lincolnshire Rail- 
way Company, appears to have at last aroused the 
authorities interested in the navigation of that river, 
which from neglect and the effects of ill-devised 
works, is in a very deteriorated condition. This 
session four Bills have been deposited in order to 
deal with the subject ; of these, three, however, 
only seek general powers without plans defining 
works. The fourth, with the title of Dee Conser- 
vancy and Improvement, proposes to constitute a 
Board for the conservation of that portion of the 
river situate between a point 30 yards above the 
old weir at Old Dee Bridge, Chester, and the point 
of Aire at the mouth of the estuary, a distance of 
about 23 miles, and to carry out the following works : 
No. 1 consists of diversion of the river at Chester 
by a cut a quarter of a mile long and about 200 ft. 
bottom width, commencing on the left bank at 
a point about 4 chains south of the outfall of the 
sewage works, and terminating at a point 4 chains 
west of Crane’s Wharf. The work, constructed on 
a curve with a radius of about 10 chains, avoids the 
present awkward turn in the river opposite to Cop- 
tield House. No. 2 is the formation of a dock of 
an area of about 9 acres in that part of the exist- 
ing river included between the commencement and 
termination of the proposed cut. An entrance will 
be given by tidal gates at the lower end, and 
the depth at high-water spring tides will be 
25 ft. No. 3is the extension of the sewage out- 
fall to a point below the entrance to the proposed 
dock. No. 4 consists of a training wall about 
24 miles in length, commencing at the north- 
west end of the existing training wall near Connah’s 
Quay and terminating opposite to the spoil bank at 
Messrs. Muspratt’s Chemical Works at Flint ; the 
width of the channel will be about 15 chains. 
The estimates for these works are 35,736l. for the 
training wall and 21,23%/. for the remainder. 

Under the present state of things no tolls are 
taken for vessels using the Dee, on account of the 
existing Dee Company not being able to maintain 








the minimum depth of water required, and their 
sole revenue is therefore derived from the lands 
reclaimed by them under their Parliamentary 
powers. The construction of the proposed training 
wall and the remedying of the defects in that 
already existing, are expected to increase the depth 
of the lower channel, causing less sand to be taken up 
the river and deposited in the upper reaches, and to 
give greater fall in the bed and thus to accelerate 
the passage of the ebb tide, giving it as well as the 
flood waters greater scouring power, which is the 
principal means mest of the engineers consulted 
have agreed should be made use of for the attain- 
ment of the desired depth of water. Powers are to 
be taken to authorise or require the Great Western, 
London and North-Western, Shropshire Union, 
Wrexham and Connah’s Quay, Manchester, Shef- 
tield, and Lincolnshire Railway Companies, and the 
Cheshire Lines Committee, to subscribe funds for 
the purpose of the proposed, undertaking and to 
enter into traffic and other agreements with the 
Conservancy Board. 
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THE NICE IRRIGATION WORKS. 
(Concluded from page 54.) 

In speaking of the Bégude tunnel, we referred to 
the special difticulties that were encountered, due 
chiefly to the treacherous nature of the ground. The 
headings and the deep cuttings on the flanks of the 
hills, caused many serious and alarming landslips. 
Sometimes large masses of rocks, detached from 
above, fell upon the work, and necessitated a devia- 
tion of the canal. Such an accident occurred in 
passing the side of the Portio mountain, where a 
tunnel 250 yards long had to be driven to replace the 
open cutting originally made. Thanks to the invari- 
able precautions taken, no serious accident occurred 
during the whole of the time the works were in 
progress. Some slight injuries were sustained by a 
few workmen; but these were caused by impru- 
dence, and might in all cases have been avoided. 
Except in these dangerous places, the nature of 
the ground proved favourable. As far as the 
syphon of Saint Blaise, the canal is cut through a 
hard rock, requiring a free use of powder and some- 
times of dynamite. After passing this syphon, and 
as far as the Bégude tunnel, the formation is a con- 
glomerate of gravel, cemented into a very solid mass. 
In some instances this was found to be very friable, 
but for the most part, it was sufticiently compact to 
stand without any revetment; several lengths of 
tunnel through this material were therefore left 
unlined. From Bégude to the Paillon, that is to 
the end of the work, the canal passes through very 
miscellaneous formations, friable rock, hard rock, 
soft pudding stone, clay, and gravels ; none of them 
however, presented any serious difliculty, and the 
surface is less accentuated than on the upper section 
of the work. The aqueduct is covered over in places 
where the upper slopes threaten to slip, and a deep 
surface drain is made above the open cuttings, 
parallel with them, to receive the surface drainage, 
which is very considerable at times. At short 
intervals these open cuttings are spanned by arches, 
which serve as bridges for the accommodation of 
the occasional passengers, whose occupation or 
pleasure brings them into these hilly and almost 
deserted districts. The same bridges are utilised for 
discharging the contents of the parallel surface 
drains when they are flooded. Wherever suitable 
stone was procurable, the revetment of the aqueduct 
was made in masonry. This is the case as far as 
the syphon of Saint Blaise, where in traversing the 
hard rock all the stone that was required was found 
ready to hand. But between that place and the 
Bégude tunnel, stone was scarce, and was replaced 
by béton of varying composition. Two qualities, 
or rather two varieties, of lime were used in making 
mortar. That chiefly employed came from Theil in 
the department of Ardéche, but a very large quan- 
tity of Contes-les-Piris (Alpes Maritimes) lime was 
also used. Both qualities are highly hydraulic, and 
there is really little to choose between them. 
Cement was invariably added to the lime in making 
the mortar. The quantity varied according to cir- 
cumstances, but the proportion most commonly 
used was one of cement to two of lime. A very 
excellent and much-used béton was obtained with 
the following mixture : 110 lb. of cement, 48.4 lb. 
of lime, 7.8 cubic feet of sand, and 15.7 cubic feet 
of gravel. Excellent béton for moulded work was 
made by mixing 110 lb. of cement with 640 lb. of 
gravel and 400 lb. of sand. But no fixed rule was 
adopted for the proportions, which were varied accord- 











ing to the purpose for which the béton was required, 


The cement used on the works was supplied by the 
Porte-de-France Company, of Grenoble (Depart- 
ment of Istre). This factory is owned by several 
united companies, and it may be of interest to give 
here some data of the mode of manufacture and 
the qualities of the cement produced. The mate- 
rials from which the cement of Porte-de-France, 
which for many years has enjoyed a high reputa- 
tion, is made, were first tried in 1842 by M. 
Felix Breton, an engineer oflicer, and Commander 
of the Legion of Honour. The early analyses 
showed that it possessed exceptionally good charac- 
teristics, while the mass and homogeneity of the 
deposits insured an unlimited and very uniform 
production. During the last thirty-five years prac- 
tical results have fully justified the expectations 
originally entertained, and the cement of Porte-de- 
France is now always specified for Government and 
usually for municipal works. Four principal varieties 
are manufactured by the company. 1. A quick- 
setting cement (from five to ten minutes) which is 
most commonly inuse. 2, A slow-setting cement 
of a similar composition to the first-named, but 
kept longer in the kiln; the great hardness of this 
quality renders it especially suitable for facing 
work. 3. Artificial Portland cement (so-called) for 
moulded blocks, tiles, &c. 4. White Portland, 
specially used for making compressed slabs, which 
after a time attain great purity and evenness of 
colour. As regards the tenacity of the first-named 
quality of cement, experiments made with a mix- 
ture of it with sand in equal proportions, set and 
kept under water, ea | the following results : 


lb. 
After an exposure of 50 days, the breaking 
strain per square inch was 84.9 
After an exposure of 83 days, the breaking 
strain per square inch was 237.5 
Afteran exposure of 150 days, the breaking 
strain per square inch was ; .. 415.7 


The canal has an average gradient of 1 in 2000in 
its open portions, and on those sections which have 
been covered in on account of the dangerous nature 
of the adjoining ground. In the tunnels and on 
the aqueducts the gradient is 1 in 1000. The 
average fall maintained for the canal as far as the 
plateau of Rimiez, is also followed for the secondary 
channels Nos. 1 and 2. But from Rimiez to the 
Paillon, the canal follows the natural slope of the 
ground. As has been already stated, the total dis- 
charge of the canal is 4 metres (141.28 cubic feet) 
persecond. This quantity, which is maintained as 
far as the Bégude tunnel, is diminished at that 
point by about 28 cubic feet, which are diverted to 
channel No. 1. On leaving the St. Pancrace tunnel, 
a further quantity of about 21 cubic feet is taken 
off for the secondary channel No. 2, an amount 
considered to be ample for the requirements of the 
district supplied by this branch. As soon as the 
quantity of water acquired on the left bank of the 
Paillon, and which will be furnished through the 
second syphon, which has been already described, 
can be supplied, all the remainder that has not been 
absorbed en route for irrigation, will be discharged 
into the river. 

We may here give, in a summarised form, the 
conditions under which the water is supplied to sub- 
scribers, these conditions being regulated by the 
terms of the concession granted to the company. 

The supply is divided into two categories—inter- 
mittent and continuous. The former is granted 
only for the watering of market gardens, and not 
to private gardens, nor for industrial nor individual 
purposes. It is also devoted wholly to purposes of 
culture, and must not be stored in any way except 
for the washing of vegetable produce. To this end 
reservoirs may be made , but their capacity is limited 
to 200 gallons for each subscription of about 75 gal. 
per second. 

If it should happen that the full discharge of the 
canal at the period of the minimum water level 
should be subscribed for, and that after this, addi- 
tional applications should be made in the neighbour- 
hood of Nice to the extent of at least half a metre per 
second, and if this amount is guaranteed for a period 
of ten years, the company will be under obligation to 
construct a new canal from the Var, the general con- 
ditions of this supplementary work being decided 
on between the company and the town of Nice, 
the total expense being borne in equal parts by the 
two. 

The intermittent supply is furnished upon pay- 
ment of a fixed sum for making connection with the 
canal, and forming sluices, branch channels to the 














ONS PR PR Re 


~~ 
AS REE PEC esa hata A Le Meek PS 






















ISAC ies ar mchAllchnhe 


ita Regia x, Secs. acs 


RNa 








Fes. 20, 1885. ] 


ENGINEERING. 


185 














point of delivery, &c., and of an annual rental, 
determined on the following basis : 


Quantity of Cost of First Annual 
Water Establishment. Rental. 
per Second £ £ 8s. d 
4 litre 8 116 10 
1 litre (1.76 pints) 16 8 4 0 


Half a litre per second is the smallest quantity 
which can be subscribed for as an intermittent 
supply. ae: 

The continuous service is dependent on the pay- 
ment of a fixed sum for cost of connection, and on 
an annual rental regulated as follows : 


Quantity a Cost of First Annual 
=e Establishment, Rental. 
gals, £ 8. £8. d. 

212 112 140 

424 2 16 200 

636 312 280 

For each 212 extra 5.4 016 0 


Continuous supply is not given for less than 
1 metre per day, nor for any fraction of a metre. 

The horse-power unit for the power stations, 
already referred to, is measured by the quantity of 
100 litres per second, falling through a distance of 
1 metre, and the annual charge is at the rate of 111. 
per horse-power for the falls situated on the canal or 
its branches. 

The various applications for individual irri- 
gating branches, and conduits for the continuous 
service, are all submitted for approval to the préfet 
of the Department on the report of the engineer-in- 
chief. These applications when approved, are only 
binding on the company, if the subscribers guarantee 
the demand for a term of at least six years, and 
deposit with the company a certain proportional 
amount, to be repaid to the subscriber subsequently, 
without interest. 

The company is not responsible to the subscriber 
for an occasional deficit of water, nor for the tem- 
porary stoppage of the supply from accidents, or 
force majeur. Further, if thesupply from the Vesubie 
at any time fall below the normal quantity of 
4 metres per second, each subscriber will have his 
supply diminished in due proportion, without any 
reduction being made in the amount of his subscrip- 
tion, unless the period of reduction or stoppage 
should last more than thirty days consecutively, 
when a proportional sum will be taken from the 
annual subscription. 

If the total suspension of supply for the intermit- 
tent service should last during two months between 
the Ist of May and the 1st of September, the whole of 
the subscription will be remitted, but no other claim 
for damages can be made on the company. In the 
event of a reduction of supply, or of total stoppage, 
the users of power may claim a drawback of 
75 centimes per day for each horse-power unit, as 
long as the inconvenience lasts. 

The company has the privilege (but not during the 
season for irrigation) of closing the canal for clean- 
ing during thirty days, the periods for this purpose 
being from the 15th of October to the 15th of No- 
vember, or from the 15th of February to the 15th 
of March. 

In concluding this somewhat prolonged descrip- 
tion of these very important irrigation works, we may 
mention the names of the engineers most intimately 
connected with them. The canal was constructed 
under the superintendence of M. Grisel, chief engi- 
neer of the Compagnie Générale des Eaux, at Nice. 
Under his direction were several sectional engineers, 
of whom MM. Duplay and Walter (the latter since 
dead) were especially responsible for the setting out 
and completion of the works, which are now so 
different from the original project, owing to the un- 
foreseen difficulties that were met with. The con- 
tractor for the canal was the Société de la Porte de 
France at Grenoble, represented at Nice by M. 
Schncebelé. The work, commenced in 1879, was 
practically finished at the beginning of last year, 
when the grounds of the Exhibition were enlivened 
by an admirable fountain and cascade display from 
the terminal works at Gairaut. 

There is little doubt that, though at the present 
time the revenues of this important irrigation scheme 
are insignificant, in the course of two or three 
years the amount of subscriptions will be sufticient 
to pay a good interest on the capital invested, while 
the benetit rendered to the 35,000 or 40,000 acres 
in Nice and its vicinity must be almost incalculable. 











DONALDSON’S HYDRAULIC MOTOR. 
On page 178 we give several illustrations of a hy- 
draulic motor, which has lately been introduced by the 
inventor, Mr, William Donaldson, of 4, Westminster 





Chambers, The object aimed at is to get a high-speed 
water engine, and in order to attain this end it is, of 
course, necessary that the inlet and outlet orifices 
shall be of sufficient area. This is always a feature 
requiring considerable attention in motors actuated by 
an inelastic fluid, and Mr. Donaldson claims that by 
his arrangement the difficulty has been practically 
solved. Our illustrations are taken from a machine 
which was exhibited in the Health Exhibition, and 
which is an application of a four-cylinder motor to an 
air compressor; the combination being especially 
designed for mining purposes in mountainous countries 
where high falls with small quantities of water can be 
obtained. Fig. 1 isa plan in which sectional views 
of the apparatus are given at different heights. Fig. 2 
is an elevation, and Fig. 3 is a sectional elevation 
through the cylinder, the casing being removed. Re- 
ferring to Fig. 1, it will be seen that the cylinders 
are placed in a casing, which is filled with water under 
the required pressure for working. The inlet valve, 
Fig. 3, is a cylinder working outside the main 
cylinder. The latter is open at the bottom, the 
engine being single-acting. ‘The annular valve may be 
worked by two rods, one on each side of the cylinder, 
but (as in the engine now illustrated) it is preferable 
to work it with one rod, and in the case of vertical 
engines to counterbalance it with a weight (as shown) 
so adjusted that the centre of gravity of the valve 
and the balance rod lies exactly in the centre of the 
valve rod. The working cylinder projects through 
the bottom of the external case a sufficient length to 
admit of large outlet ports through which the water 
falls by gravity, the piston itself acting as the valve. 
Directly the piston reaches the top of the outlet 
orifice, the discharge commences, the piston moving at 
its slowest rate during the time of maximum opening 
of the port. It is necessary, in order that the water 
may pass freely from the cylinder, that air should be 
admitted above it, and on the return stroke it is also 
necessary that this air should be allowed to escape. 
In order to provide for this, float ball-valves are intro- 
duced in the top part of the cylinder; these drop 
from their seats during the process of emptying the 
cylinder and are forced back again by the pressure of 
water during the working stroke. The engine we are 
referring to only made 33 strokes per minute, against 
a calculated maximum of 44. There were one or two 
defects in arrangement, and when these are put right 
the inventor is confident that 40 strokes per minute 
will be made. 

The air-compressing machinery is placed on the 
overhanging part of the carriage on which the whole is 
mounted, as shown, and is worked by means of the 
spur gearing above. There are sixteen 3 in. air com- 
pressors, and it is stated that with 300 lb. pressure a 
quick-speed engine will compress a maximum of over 
90 cubic feet of free air to about 55 lb. per minute, and 
a slow speed engine a maximum of over 60 cubic feet to 
nearly the same indicated pressure. The number of 
air cylinders may be reduced to suit varying pressures 
of air and different heights of fall. 

The motor is also designed to be used for farm pur- 
poses, contractors’ work, working lifts and hoists, 
and many other purposes. In some cases it is made 
to reverse by being titted with link motion. In such 
cases the quantity of water used in lighter work may 
be economised by linking up so that water would be 
only admitted for part of the stroke, the motion being 
carried on by the momentum of the flywheel and moving 
parts. It will be obvious by reversing the action of the 
motor that, with some modification of the valves, it 
may be used as a pump, and an arrangement of this 
kind is shown in Figs. 4and 5. The pump in ques- 
tion is designed for deep pit work, the power being 
carried down the pit tothe pump by steel wire rope, 
the downstroke being performed by means of a 
weight. The piston, Fig. 4, contains a double beat 
valve as shown, and the annular delivery valve is of 
the same construction as that used in the motor, 
and is counterbalanced in the same way. The full 
length of the stroke is slightly in excess of the effective 
working length, as the piston drops a little below the 
bottom of the barrel, and there is therefore a short 
interval at the end of the stroke when no water is 
passing the valve in the piston. During this interval 
the valve will get quietly home toits seat. It will be 
seen by the engraving that the lower part of the pump 
barrel descends into the suction pipe, but the inner 
diameter of the latter is greater than the outer 
diameter of the former, so that an annular space is 
left between the two. Small holes are made in the 
lower part of the working barrel, and through 
these a certain amount of the water will escape 
until they are covered by the piston during its 
ascent In this way allowance is made for any stretch- 
ing of the rope or other causes retarding the opening 
of the annular valve, as sufficient water would be 
allowed to escape to prevent any breakage of the 
machine. These openings at the bottom of the pump 
barrel admit the water just before the end of the 
downstroke, so that the piston valve has time to settle 
on its seat before the commencement of the upstroke, 
or else it would be forced to its seat by the pressure 





of air surrounding the bottom of the pump barrel, 
which is always less than that of the atmosphere. In 
this way quick speed pumping is not attended with 
jars and noise. The top of the barrel is also made 
to lift, and is, in fact, a valve in itself. The strain in 
working is always a tensile strain, and should the 
pump fail and there be no water in the pump barrel on 
the upward stroke, water will flow in from the rising 
main through the discharge orifice, which will be in 
any case uncovered by the annular valve. An air 
vessel is formed by surrounding the rising main with a 
large cylinder, as shown. In Fig. 4 the ascending 
piston is just about to commence the working stroke. 
The discharge valve is so set that it has 14 in. to travel 
before the port opens for delivery of the water. The 
latter has therefore to be forced through the lid, 
which acts for the time as delivery valve. The pres- 
sure on both sides of this lid being the same, it settles 
quietly on its seat as soon as the annular valve opens. 
The laggizg behind at the upstroke is, of course, fol- 
lowed by an equivalent delay in closing at the com- 
mencement of the downstroke. No serious loss of duty, 
however, is occasioned by this. The chief advantages 
claimed by the inventor for this pump are as follows : 
1. The strain on the brasses is always in the same 
direction. 2. Owing to the wire-drawing of the water 
from the reasons mentioned, the strain at the com- 
mencement of the stroke is not brought on instan- 
taneously, 3. The masses which are subject to a 
change of direction of motion are comparatively small. 
4. The use of the air vessel causes a uniform velocity 
in the rising main. 








HYDRAULIC MACHINERY AT THE 
ANGLESEA SWING BRIDGE. 


WE recently published* some particulars of the 
new swing bridge which has been constructed at Cork, 
and in fulfilment of our promise we now go on to describe 
the hydraulic machinery by which the bridge is 
worked, and which presents some features of novelty 
and interest. It has already been mentioned that the 
bridge is situated upon an important line of street 
trafic; indeed, the number of vehicles and foot-pas- 
sengers that daily cross the bridge is probably as great 
as upon any of the metropolitan bridges except London 
Bridge ; and in order that the opening of the bridge 
should cause the least possible interruption of the 
traffic, the machinery has been designed with the view 
of working the bridge at a high speed, and completing 
all the necessary operations in the shortest possible 
time. 

The several machines employed for turning the 
bridge, and for withdrawing and replacing its movable 
supports, as well as the motive machinery by which the 
power is generated and stored, are illustrated in the en- 
gravings upon pages 179, 182, and 183. Fig. 1 is a plan 
of the structure and machinery below the moving por- 
tion of the bridge, comprising the engine chamber con- 
tained in the masonry of the north abutment, and the 
octagonal frame of girders extending from the abutment 
to the columns of the north pier, and shows at once the 
large circular roller path and chain drum, and the hy- 
draulic cylinders by which the bridge is actuated, and 
also the two sets of wedges by which the bridge is sup- 
ported upon the columns of the north pier and upon the 
abutment. These machines are further illustrated in 
Figs. 2 and 3, which are respectively a longitudinal and 
a transverse section of the bridge at the tail-end. Fig. 4 
is a cross section, and Fig. 5 a plan of the extreme 
forward end of the bridge, showing the hydraulic 
toggle gear by which the unsupported overhanging 
end of the bridge is lifted out of its natural deflected 
curvature, and supported upon the columns of the 
south pier. Fig. 6 is a longitudinal section at the 
same point, while Figs. 7, §S, and 9 illustrate 
the action of this gear, showing the position of the 
parts at three successive points in the stroke of the 
piston. Lastly, Figs. 10 and 11 illustrate, in section 
and in plan, the underground engine chamber and the 
contained motive machinery and accumulators by 
which the power is generated and stored. 

Dealing first with the machine by which the bridge 
isturned, it will be seen from Figs. 1, 2, and 3, 
that this is effected by a pair of ordinary direct-acting 
hydraulic cylinders fixed side by side, each cylinder 
having a working stroke of about 8 ft. 4 in., and 
actuating the bridge either up or down stream by means 
of achain carried round the circumference of a chain 
drum, or grooved pulley, 32ft. 9in. in diameter, 
which forms part of the upper roller path, the chain 
being led to the drum by a pair of guiding pulleys in a 
cast-iron frame, which is fixed upon the front wall of 
the abutment. The bridge can be opened in either 
direction, and has a range of motion of 90 deg. in one 
direction, and a little less in the other, the total length 
of chain wound off the drum in sweeping it through 
the extreme range of nearly 180 deg. being about 50 ft. 
The stroke of the rams is reduced to one-sixth of the 
intake of the chain by the employment of three-fold 
pulleys, the crossheads being fitted with three sheaves 





*See ENGINEERING, vol. xxxvi., pp. 476, 516, and 560, 





186 


ENGINEERING. 


[Frx. 20, 1885. 








3 ft. in diameter, running upon a 64 in. steel pin, 
while three larger sheaves3 ft. Sin. in diameter, are 
carried in a bracket bolted to the base of each cylinder. 
The frictional resistance of this kind of gear increases 
of course very rapidly with each additional sheave 
employed in multiplying the stroke ; the efliciency of 
the gear in this case must largely depend upon the 
workmanship, and in view of the importance of rapid 
working, the makers of the machinery were required 
to guarantee the speed and the efficiency of the gear. 
The rams were designed to be 13} in. in diameter, 
the working pressure being 7001b. per square inch ; 
but to be on the safe side the makers elected to increase 
the diameter to 15 in. The rams were made to this 
diameter, and the whole of the gear having been 
executed with the most excellent workmanship, it was 
found upon trial that the power was somewhat in 
excess of the requirements, and the working pressure 
was reduced from7001b. to about 6001b., thus giving the 
cylinders nearly the same power as originally designed, 
which was found to be amply sufficient to work the 
bridge at the highest speed consistent with safety. 
The guaranteed requirements were that the bridge, 
which weighs 400 tons, should be opened or closed in 
50 seconds, including al} operations. In practice the 
bridge has been often worked at a somewhat higher 
speed, and has sometimes been opened in 35 seconds. 

The hydraulic wedging gear which supports the 
bridge at the tail-end and at the north pier is shown 
in Figs. 1 and 3; the two sets being duplicates of 
each other. The wedges are driven forward and with- 
drawn by single-acting rams, coupled together by side- 
rods ; therams are 11} in. in diameter, and have a stroke 
of 12in. The rising blocks, which work in cast-iron 
guide boxes, are 164 in. square and are forced up 
under the main girders of the bridge by the forward 
motion of the wedges ; when the wedges are withdrawn 
the blocks follow by their own weight and leave about 
? in. clearance for the motion of the bridge over them. 
The four wedges act together, and take off the 
greater part of the load from the rollers of the turn- 
table, though they do not actually lift the bridge ; 
neither have they to take up any sensible deflection 
of the main girders, as at these points the deflection is 
almost nothing. 

The machines which lift and support the bridge at 
its outer end are of a different character and are illus- 
trated in Figs. 4 to 9. Atthis extreme end the un- 
supported overhang of 83 ft. produces a deflection 
which was calculated to be 2? in., and in practice was 
found to be very nearly this amount; and in order 
that the girders may carry the rolling load under 
favourable conditions, this deflection, or at least a por- 
tion of it, must be taken out, or in other words a sup- 
porting force must be applied, and this can only be 
done by lifting the end of the girder through a certain 
height which will be proportional to the force exerted. 

The operations of lifting and supporting the deflected 
end of the girder have been generally effected in 
swing bridges by methods which consume a good many 
seconds of time in their application, and do not always 
afford a very satisfactory support to the bridge. Screw 
adjustments are very slow in operation, and wear 
quickly, especially when the thread has to carry the 
whole of the load. 

Toggle gear is much quicker in its action, but the 
jointed legs are not exactly the form of support that 
one would choose to permanently carry the bridge 
under a heavy rolling load; perhaps the best combi- 
nation is that in which the bridge is first lifted by 
toggle gear, then a flat bedplate is pushed under by a 
separate hydraulic cylinder, and afterwards the bridge 
is let down upon the bedplate by reversing the toggle 
machines. This is the process followed in the case of the 
large bridge over the River Ouse ; but for the Anglesea 
Bridge it was considered that these three independent 
operations would consume a great deal more time than 
could be allowed ; and therefore the mechanism shown 
in the illustrations was devised by the engineer with 
the view of effecting all these successive operations at 
one stroke of the piston. The gear is carried with the 
swing bridge, and consists of a pair of double-acting 
hydraulic cylinders 64 in. in diameter, which are fixed 
between the cross-girders and lift the bridge by 
actuating two sets of toggle gear, one under each 
main girder. The pistons work simultaneously in 
opposite directions, and actuate the knee-joint of the 
toggles by means of a crosshead or slipper block, which 
is keyed to the head of the piston-rod, and works upon 
a horizontal slipper guide formed on the underside of 
the bed casting to which the cylinder is bolted. The 
slipper block is formed with a slotted vertical open- 
ing through which passes the steel pin constituting 
the knee-joint of the toggles, the pin being made 
square at the middle where it works in the slot. 
The lower limb of the toggles is jointed to a foot- 
block of cast iron, upon whose flat upper surface the 
bridge is ultimately supported by the intervention of 
the slipper block. The action of the gear will be 
clearly seen upon reference to Figs. 7, 8, and 9, 
When the bridge is being swung the feet are lifted up 
out of the way, as shown in Fig. 7, their weight being 
suspended by the toggle links which have been drawn 





THE SONNEBULA, OR FOG WHISTLE OPERATOR. 
CONSTRUCTED BY MESSRS. DURHAM, CHURCHILL, AND CO., ENGINEERS, LONDON. 
(For Description, see opposite Page). 
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the bridge is firmly supported upon the foot-block and 


As soon as the bridgeis swung into position, bringing | slipper-block, and the latter is locked in position by 


the feet of the toggles immediately over the centres 
of the bridge columns, the attendant in the lever-house 
opens the valve admitting the water pressure behind 
the pistons, and the forward stroke takes place, pro- 
ducing the following successive effects, viz. : 

1. The feet of the toggles are let down and planted 
upon the fixed bedplates, 

2. The knees of the toggles are straightened up, thus 
lifting the bridge until it gradually reaches its highest 
position shown in Fig. 9. 

3. In the meantime the slipper-block has been intro- 
duced above the foot-block, and is now being pushed 
forward into position. 

4. The toggles are pushed beyond their straight 
position, and the bridge and slipper-block are brought 
down upon the foot-hlock, as shown in Fig. 8, Thus 








the weight of the bridge and cannot move one way or 
the other. The stroke of the piston by which the 
whole is effected, is made in about three seconds; and 
when it is required to open the bridge, a backward 
stroke of the piston reverses the whole process in a 
similar period of time ; the bridge is raised, the block 
withdrawn, the bridge let down to its deflected 
position, and the feet picked up out of the way. The 
pressure and exhaust pipes are led from the engine- 
house to the cylinders through the centre of motion of 
the swing bridge, where they pass up through the 
hollow pivot-pin with a revolving joint. The exact 
— of the toggle gear is indicated to the attendant 
»y semaphores carried on the top of the main girders, 
and worked by the footblock of each toggle. 

We may now turn briefly to the motive machinery 
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BORE-TUBE DRILLING MACHINE. 
CONSTRUCTED BY MESSRS. MERRYWEATHER AND SONS, ENGINEERS, LONDON. 





which is contained in an underground chamber about 
59 ft. by 12 ft. 6in. behind the northern quay wall, 
and shown in Figs. 10 and 11. The chamber itself 
is made water-tight, and is lighted by four windows in 
the quay wall, the sills of which are a few inches 
above the highest known floods; the walls of the 
chamber are lined with white glazed tiles. There 
are two accumulators 14 in. in diameter by 14 ft. stroke, 
each having a sufficient capacity to open and close the 
bridge, once including all operations. The accumu- 
lators are contained in wells or cast-iron cylinders, 
each 7 ft. 6in. in diameter, sunk below the floor of 
the chamber and plugged at the bottom with 6 ft. of 
concrete. 

The accumulators are charged by an Otto gas engine 
of 8 horse-power, which by means of belting works a 
pair of horizontal ‘‘ piston and plunger” pumps 
24 in. in diameter by 12 in. stroke. ‘The advantages of 
the gas engine for this intermittent work, apart from 
its freedom from smoke, &c., are shown by the fact 
that the total cost of the fuel required for once open- 
ing and closing the bridge does not amount to more 
than twopence. 

A capstan is fixed upon the quay, and can either be 
worked by hand or by the gas-engine, and can be used 
either for hauling vessels through the bridge or for 
opening the bridge in case of a breakdown. The 
hydraulic machines can also be worked by a hand 
pump in case of any failure of the gas-engine or ac- 
cumulators. To prevent freezing a certain proportion 
of crude glycerine is mixed with the water which is 
used over and over again in the machines, the waste 
being returned into a tank from which the pumps are 
fed. 

The machinery is controlled by a bench of levers 





| Sonnebula. 



























































hand, and itself closes the valve. The whole of the 
hydraulic machinery has been designed by Mr. T. 
Claxton Fidler, and executed by the Hydraulic En- 
gineering Company, of Chester, under the joint super- 
intendence of Mr. Fidler and Mr. Robert Walker, of 
Cork. 





THE SONNEBULA, OR FOG WHISTLE 
OPERATOR. 

Tue Board of Trade requires that when a steamship 
is under way in a fog, sound signals shall be made at 
intervals of not more than two minutes to warn ships 
in the vicinity of the need of cautious movement. As 
the signalling has often to be kept up for hours, and even 
days, it becomes an irksome and monotonous duty, 
and is sometimes intermitted, either from carelessness 
or forgetfulness, and this perhaps at the critical 
moment when in the immediate proximity of another 
vessel. To avoid all danger from this cause, and also 
to relieve the watch, Messrs. Durham, Churchill, and 
Co., of 23, Leadenhall-street, London, have introduced 
a mechanical fog-whistle operator, which they call the 
The object of the apparatus is to produce 
in regular succession intervals of sound and silence, 
following each other with perfect regularity and with- 
out care or attention on the part of the crew. The 





| sonnebula is not the cause of the sound—that is fur- 


{upon whom this duty formerly fell. 


nished by the existing horn or whistle—it merely turns 
the steam on and off, replacing the hand of the man 
It can be 
usted to give intervals of any length within limits, 


| and at the same time it can be instantly thrown out of 
| action, and the sound can be hand-regulated just as if 


fixed in a small lever-house which is built upon the | 


quay over the engine chamber. An automatic tappet 
gear is also provided, by which the swing bridge, if 
opened too far, takes the lever out of the attendant’s 


the apparatus did not exist. 

To render the action clear we give a perspective 
illustration and two detail views. It will be seen that 
the apparatus comprises three cylinders, two of which 
are steam cylinders controlled by one valve, while the 


third acts as a cataract. As this latter part controls 
the lengths of the intervals we will describe it first, 
the great value of the instrument depending upon its 
el The piston works in a cylinder filled with 
oil, which is alternately forced from end to end 
through a passage containing two valves. These two 
valves are adjustable; the first is of the ordinary 
non-return type and has its lift regulated by a screwed 
spindle provided with a handwheel ; the second might 
be more correctly described as a cock, and consists of a 
pipe closed at the end and provided with openings by 
which fluid can enter and leave its interior. By raising 
or lowering this pipe the area of opening for the inlet 
of the fluid can be adjusted with great nicety. Now 
supposing the cataract piston to be moving towards 
the left it will force the oil before it into the valve 
chest and through the cock just described to the other 
end of the cylinder. When the motion of the piston 
is in the opposite direction the oil has no longer to 
pass through the cock to gain the upper division of the 
valve chest, but raises the valve, and flows through 
the larger opening thus afforded. This arrangement is 
adopted because the sounds are never nearly equal in 
length to the periods of silence, and consequently, as 
the two motions of the pistons correspond to the times 
of silence and sound respectively, one is always made 
at a much greater speed than the other. 

In line with the cataract cylinder is a steam cylinder, 
the piston of which is upon the same rod as the 
cataract piston, and transmits to this latter its motive 
power. The steam is distributed as follows : the valve 
is worked by two pistons upon one rod; each is a 
separate cylinder open at one end to the steam chest. 
The opposite end of each cylinder can be put in com- 
munication with the external air by a valve which is 
raised by the main piston when it reaches the end of its 
stroke. As the parts are shown in the figure, steam is 
entering the right-hand end of the eylinder, and will 
continue to do so until the piston arrives at the end of 
the stroke and raises the valve, which is connected by 
a passage, shown in dotted lines, with the left-hand sub- 
sidiary cylinder. This is full of steam which has 
leaked past the piston, and immediately it is exhausted 
the steam in the steam chest forces the subsidiary 
piston forward, reversing the main valve, and ad- 
mitting steam to the left-hand end of the main 
cylinder. The main piston then begins its backward 
travel, and at its termination a like series of opera- 
tions occurs. Thus a continual reciprocation is 
maintained, without the use of any external moving 
parts. 

Upon the main cylinder there is mounted a vertical 
cylinder, which in the sectional view is shown moved 
through 90 deg. to bring it into the plane of the 
section. The office of this cylinder is to open the 
valve of the whistle, the connection being made by a 
cord. It receives its steam directly from the main 
cylinder, through passages clearly shown in the en- 
graving. As soon as steam enters the left-hand end 
of the main cylinder it also enters the upper end of 
the vertical cylinder, forcing the piston at once to the 
bottom and holding it there until the distributing 
valve is reversed, when the vertical piston is imme- 
diately raised. Thus, while the main piston is always 
moving, either rapidly or slowly, the vertical or 
whistle-operating piston, makes quick strokes with 
intervals of rest between them. 

Should it be desired to suspend the automatic 
action, either for the purpose of listening, or to give 
a prolonged or varied blast, the valve can be mani- 
pulated by the hand lever shown in the perspective 
view, and can be held over either way, or moved 
backwards and forwards as desired. 

The Sonnebula has already had a wide and most 
successful trial. It has been fitted on vessels of the 
Cunard, Allen, White Star and Beaver, and other 
lines, and the commanders have testified to its advan- 
tages. The Board of Trade also states ‘‘ that the 
officers who have seen it report that it works satis- 
factorily.” 





BORE-TUBE DRILLING MACHINE. 

In sinking well tubes it sometimes occurs that the 
tube is carried too far down, passing the best water- 
bearing stratum, and thus rendering the well either 
useless or greatly curtailing the water supply. Such 
a case recently occurred at the water works at Egham. 
Messrs. Merryweather and Sons were consulted, and 
as the tube could not be raised, they devised and con- 
structed a machine for drilling holes through it at the 
most desirable point. By means of the machine 
seventy holes were drilled at a depth of nearly 300 ft. 
below the surface, affording ingress to a flow of water 
sufficient for the requirements of the company. The 
machine, which is illustrated above, is operated by 
the ordinary boring rods, and comprises a body B con- 
taining the machinery for driving the drills CC. 

In the machine illustrated two drills are employed, 
but the number may vary according to the size of the 
tube. On the vertical spindle of the machine are 
fixed two bevel wheels, and on each of the drill spindles 





are fitted two bevel wheels, one being keyed to the 
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spindle and the other being tapped and running as a 
nut on the screwed end of the drill spindle. These 
wheels gear into those on the vertical spindle, the 
number of teeth in the two sets of gear being so pro- 
portioned that at each revolution ot the drill it is fed 
forward, the feed thus being constant. Owing to the 
steadiness of the feed the drills are not liable to break 
or be damaged in work, and from sixty to eighty holes 
can be drilled through 1 in. of cast iron without re- 
grinding. When the holes are through the drills are 
withdrawn by turning the rods in the opposite 
direction. 

Four holes D are shown already drilled. On lower- 
ing the apparatus down the tube the four springs E 
check its tendency to revolve while the drills are 
being fed up to the work. This machine is patented, 
and is made in various sizes to suit different diameters 
of pipe. 








THE FORTH BRIDGE. 


On page 127 ante, we gave an account of the great 
caissons used to form the foundations of Queensferry 
Pier of the Forth Bridge. In the present issue we pub- 
lish a page plate illustrating the launch of one of the 
caissons which took place on May 26, of last year. We 
also give on page 190a perspective view of the machinery 
used for working the air lock. The details of the me- 
chanism were fully described in the number referred to 
above. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, February 6, 1885. 


THE symptoms of improvement in the American 
iron trade have been disappointing and misleading. 
The Chicago and North-Western Railroad Company 
placed an order this week for forty locomotives, 
twenty-seven to be built here, and thirteen in Schenec- 
tady, and also for 400 cars, 200 to be built in this 
State, and 200 elsewhere. There are rumours that 
there are other orders for locomotives, and the number 
is estimated at fifty, which will be placed during 
March, most of them probably in this State. Several 
of the trunk lines and some of the southern roads are 
about to place orders for cars, including passenger and 
freight, and the negotiations for a portion of this work 
are now in progress. Several new lines of road have 
been recently projected, and several bridges, two of 
which will be built across the Mississippi. A forty- 
mile road is to be built in Massachusetts, from Boston 
to the Connecticut line, at the cost of 1,000,000 dols. A 
hundred-mile road is to be built in Iowa. A long road 
is projected from the Gulf of Mexico to Portland, 
Oregon, about 2000 miles. A new road is projected from 
Washington to Richmond. One hundred miles of road 
will be built in the mineral region of West Virginia. 
A thirty-mile road is projected in Oregon. These are 
a few ot the evidences of the prospective improvement, 
and these announcements have had the effect already 
of stimulating enterprise in minor channels, and of 
strengthening the confidence of capitalists in the 
greater employment of capital. More capital is idle 
in the leading financial centres at this time than ever 
before in the history of the country, and loans are being 
offered on good securities at exceptionally low rates. 
The history of industrial development in the States 
has been curious and surprising, and the present year 
may bring another surprise in the shape of a revival 
of railway construction. Capital is abundant, and 
the first indications of general improvement will 
be indicated by the revival of building. Inquiries from 
Bessemer rail-makers show that a good many trans- 
actions are probable during the next two months, but 
the sales, if they take place, will be for short lines and 
extensions. A large amount of business is said to be 
near at hand. Rails are selling at 27 dols. to 28 dols. 
The merchant bar and sheet mills are increasing their 
output, and thus far have sold their entire production 
at firm prices. Pig-iron production is at its lowest 
limit, and in view of the probable active competition 
from southern furnaces, it is likely to be stimulated by 
lower freight rates. The increasing of furnace capa- 
city in the north will be made very cautiously. The 
official statistics show that the total production of 
copper last year was 150,000,000 lb., as against 
115,500,000 Ib. in 1883, an increase of 30 per cent. 
These figures account for the decline in copper. The 
production could be very largely increased. The 
lead mines are working far below their full capacity. 
The export of mineral oils for December, 1884, was 
49,132,009 gallons, from all Customs districts, worth 
4,335,372 dols., as against 37,595,742 gallons in Decem- 
ber, 1883, worth 2,626,529 dols. The total exports of 
mineral oils for 1884 was 544,494,820 gallons, worth 
49,458,147 dols., against 533,145,429 gallons for 1883, 
worth 47,768,079 dols. The stock-raising interests in 
Northern Mexico, Colorado, New Mexico, and Texas, 
are very promising. The stock-raising interests are 
extending rapidly southward, and foreign capital is 
finding profitable employment in that direction. A 


large amount of capital from eastern centres is being 
diverted into the west and south-west, in manufactur- 





ing, agricultural, and other enterprises of large dimen- 
sions, by way of anticipating an outward movement in 
the population, which it is anticipated will result from 
the continuance of industrial depression. Land is ex- 
tremely cheap, and the construction of railways through 
these new regions is making their development possible, 
while cheap freight rates are stimulating the demand for 
crude products of this region. Agents of financial insti- 
tutions here are now seeking opportunities for invest- 
ment for both home and foreign capital. 








THE PHYSICAL SOCIETY. 

AT the annual general meeting of this Society, held 
on February 14, Professor Guthrie, President, in the 
chair, Professor G. Fuller was elected a member of the 
Society. The President then read the report of the 
Council, in which the Society was congratulated upon 
the number of original communications read, forty-three 
during the past year. Among the works undertaken by 
the Society may be mentioned the publication of the first 
volume of *‘ Joule’s Scientific Works,” a second volume 
containing accounts of researches conducted by Mr. Joule, 
in conjunction with other scientific men would be pub- 
lished shortly. The treasurer presented a highly satisfac- 
tory report. The Council for the ensuing year was then 
elected, the result of the election being as follows: Presi- 
dent, Prof. F. Guthrie, Ph. D., F.R.S. ; vice-presidents, 
who have filled the office of president, Dr. J. H. Glad- 
stone, Prof. G. C. Foster, Prof. W. G. Adams, Sir W. 
Thomson, Prof. R. B. Clifton ; vice-presidents, Prof. 
W. E. Ayrton, Shelford Bidwell, Lord Rayleigh, Prof. 
W. C. Roberts ; secretaries, Piof. A. W. Reinold, and 
Walter Baily ; treasurer, Dr. E. Atkinson ; demonstrator, 
Prof. F. Guthrie. Other members of Council, C. Vernon 
Boys, C.W. Cooke, Prof. G. Forbes, Prof. F. Fuller, 
R. T. Glazebrook, Dr. J. Hopkinson, Prof. H. McCleod, 
Prof. J. Perry, Prof. J. H. Poynting, Prof. S. P. 
Thompson, Hon. Mem., Prof. M. E. Mascart. The 
customary votes of thanks to the Committee of the 
Council of Education, and to the president, secretaries, 
and other officers having been passed, the meeting re- 
solved itself into an ordinary meeting of the Society. 

Miss Marks described “‘ a new line and area divider.” 
This instrument consists of a hinged rule with a firm 
joint. The inside edge of each limb is bevelled and pre- 
sents a straight edge. One limb is divided on both edges 
into a number of equal parts, and is fitted by a groove 
on its outer edge to a plain rule along which it can slide. 
To divide a line into a given number of equal parts, the 
hinged rule is slid along the plain rule till the ‘‘nth” 
division from the joint is opposite a fixed mark on the 
plain rule; it is then placed on the paper so that the 
‘*nth” division on the graduated straight edge coincides 
with one end of the given line, and then opened till the 
straight edge on the inner edge of the other limb 
passes through the other extremity. The plain 
rule is then pressed firmly down and_ the hinged 
rule slid along it. As each division of the graduated 
edge passes the fixed mark, the intersection of the 
moving edge with the given line is marked, and thus 
the line is divided into ‘“‘n” equal parts. The instru- 
ment may be used in this way to draw any given 
number of equidistant parallel lines between two given 
points. It may be conveniently used in working out 
indicator diagrams and measuring areas. 

Mr. Walter Baily described certain improvements made 
in his interesting anemometer which has been previously 
described. The improvements consist in the substitution of 
mechanical counters for electrical ones, as it was found 
in the recent observations with the instrument at Kew 
that the extra friction of the ‘‘ contact” is sometimes 
sufficient to stop the motion. The mechanical counters 
were found to work satisfactorily in every respect. Pro- 
fessor Guthrie showed some specimens exhibiting the 
similarity of fracture of Canada balsam and glass. The 
glass had been cracked by heating a metal ring to which 
it was attached, the Canada balsam had been over-heated 
in a small dish and allowed to cool. 








NOTES FROM THE SOUTH-WEST. 

The Bute Docks.—The proprietors of the Taff Vale Rail- 
way have ratified the proposed amalgamation of the Bute 
Docks with the company’s undertaking. This decision 
was not, however, arrived at without opposition on the 
part of certain shareholders, 


Newport Slipway Company.—The directors of this com- 
pany have let a contract for a dry dock to Mr. G. B. 
Godfrey, of London, who is prepared to go on with the 
work at once. The amount of the contract is about 
27,0007 


Rhymney Iron Works.—We learn that Mr. B. Jones, fur- 
nace manager at Dowlais, has been offered the important 
post of head manager of the Rhymney Iron Works. The 
offer has not been accepted, but Mr. Jones is now in 
London in connection with the matter. 


Penarth Harbour, Dock, and Railway.—The engineer’s 
report on the dock extension works is as follows: ‘33, 
Great George-street, Westminster, S.W., January 31, 
1885. Gentlemen,—The whole of the works are now 
completed, with the exception of some excavation in the 
docks, below the water level, from whence about 11,000cubic 
yards of marl have still to be removed. This operation 
will take three months, if the present rate of progress in 
dredging can be maintained. Yours faithfully (signed), 
J. Clarke Hawkshaw (for John Hawkshaw).” 

New Works on the Midland Railway.—In the second 
half of 1884 the Midland Railway Company expended 
the following sums for new works on the south-western 
portion of its system: New station at Mangotsfield, 581/. ; 








engine shed, &c., at Bath, 2013/.; Swansea Vale branches, 
1927/7. ; Stroud branch, 10,478/. On the other hand, land 
at Bristol was sold by the company to the value of 61977, 


Death of Mr. Piers Mostyn.—Mr. Piers Mostyn, In- 
spector of Factories for South Wales, was found dead in 
bed at the King’s Head Hotel, Newport, on Saturday. 


Stroud.—Mr. Underwood, engineer for lines under 
construction by the Midland Railway Company, reports 
under date January 12, respecting the Stroud branch, 
that the bridges, viaducts, and culverts are finished. 
There still remains, however, to be completed a portion of 
the earthwork, the Stroud station and approach, with the 
necessary buildings, and the ballasting and laying of the 
permanent way throughout. 


Great Western Railway.—The reconstruction in iron 
and masonry of the timber bridges for the double line 
between Grimstone and Dorchester, and between 
Bathampton and Bradford, isin a forward state. The 
double lines will be ready for opening in the course of the 
spring. The excavation in preparation for widening part 
of the Jine between Didcot and Moulsford is nearly com- 
pleted, the material excavated being used for making up 
the formation for the new depot at Didcot, where p> Me 
are being laid in as the ground is got ready. A new 
station on the middle platform, a mal, sci of the down 
station, and alterations in the main lines at Didcot, are 
completed. Relief lines between Maidenhead Bridge and 
Slough, and a new station at Slough, have been completed 
and opened for traffic. A new curve leading from the 
Monmouthshire line towards Cardiff, and an extensive 
group of sidings near Newport, are rapidly approaching 
completion, and will be ready for traffic early in the 
spring. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday the market was 
again lifeless and depressed in tone. Not since the early 
part of 1879 has the market presented such a lack of 
vigour, and the hopes lately entertained of an early im- 
provement seem to be gradually disappearing. No. 3 
g.m.b. f.0.b. is offered at 35s. per ton over a few months, 
but for prompt shipment 34s. 9d. and even a trifle 
less has been accepted. Shipments of iron are im- 
proving, there having been exported from Middlesbrough 
up to date this month 33,400 tons, compared with 
28,900 tons to the corresponding period in January. The 
manufactured iron trade remains unchanged. Iron is in 
poor request, and prices are exceedingly low, 4/. 17s. 6d. 
per ton being all that can be obtained for ship-plates, and 
4/. 10s. the selling price of angles, less 24 per cent. at 
works. On several occasions we have referred to the in- 
creasing use of steel for shipbuilding. Recently there 
has been a marked preference shown for Siemens- Martin 
steel plates for shipbuilding, and this has tended in a 
great measure to the unprecedented depression at the iron 
plate mills throughout the North of England. Hematite 
pig iron is quiet and steady at 44s. 6d. for Nos. 1, 2, and 
3 f.0.b. west coast ports. 


Shipbuilding and Engineering.—There has been no 
orders of any moment given out for steamers during the 
past few weeks in the North, and the several large yards 
are far from being as fully employed as they should be. 
The engineers, however, report that they are more active. 
The fine new steamer built by Messrs. Craig, Taylor, and 
Co., at South Stockton, and christened the St. André, 
took her trial trip on Wednesday. She has been engined 
by Messrs. Westgarth, English, and Co., of Middles 
brough, and made 11 knots an hour. A number of the 
friends of the owners and builders when to sea with the 
vessel, and were highly pleased with her behaviour. 


The Coal and Coke Trades.—In the fuel trade there is 
nothing new. Dulness prevails all over the colliery and 
coke oven districts. 


Further Development in the Middlesbrough Salt Trade.— 
Messrs. Bolckow, Vaughan, and Co. are putting down a 
bore at Eston, and if they find salt there it is expected 
that it will be a depth of about 400 ft. or 500 ft. below 
that found at Port Clarence. Messrs. Allhusen have 
reached the salt bed at a depth of 1100 ft. at a point 
almost due north from the wells of Messrs. Bell Brothers, 
and a hole has been sunk in the bed to the north-east of 
Haverton Hill, where it is 900 ft. deep. The pumping of 
brine is not unattended with serious risks. The first hole 
sunk at the Clarence Works has been stopped by a fall 
of the strata from the upper part of the seam. The mass 
of rock in its descent has broken or bent the suction pipe 
ofthe pump. After several days spent in attempting to 
repair the injury the hole has been abandonea, and 
the make of salt has in consequence been reduced in 
quantity. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Isle of Axholme Railway.—A petition, numerously 
signed by owners and occupiers of land, shopkeepers, 
merchants, and others, resident in Epworth, is being sent 
to the directors of the Great Northern and Great Eastern 
Joint Railway Companies, urging the directors to support 
the project for the above line of railway. A similar 
petition is being sent from Epworth to the directors of 
the Manchester, Sheffield, and Lincolnshire Railway. 
This also has received a large number of signatures, 


The Value of Gas Works.—The Hull Corporation Light 
ing Committee have decided to recommend the Council 
to offer the directors of the Kingston Gas Works the sum 
of 45,000/. for the purchase of their estate, this sum being 
based on the present value of the company’s stock in the 


























SSL A an ects ay 








ENGINEERING. 





FEx. 20, 1885. | 








189 








market. The company consented to three representatives 
of the Corporation inspecting their works, but they de- 
clined to allow them to inspect the books, or to sanction 
the inspection of the works by an expert. It is hinted, 
however, that a private company of capitalists have bid 
60,000/. for the property. 

Hull and Barnsley Railway and Dock.—The half-yearly 
meeting of the shareholders was held at Hull on Satur- 
day, Lieut.-Col. Smith, M.P., presiding. The chairman, 
in moving the adoption of the report, said the number of 
shareholders on the 3lst December last was 7934, an 
increase of 93. He never felt more comfortable about 
the prospects of the company. They had raised the new 
loan of 1,500,000/. by debenture stock, and the contract 
specified that the works should be completed by the end 
of June, when they would have a going concern. It was 
right to tell them that the stoppage of the works had cost, 
roughly speaking, about 8000/. per month. With regard 
to the contract, they were under the greatest obligation 
to the hon. gentlemen who had joined the board, Messrs. 
Forbes and Swarbrick, for the unremitting attention 
which they had given to the interests of the company, and 
the contractors had treated them very fairly on the 
whole. Had they not been in the hands of such striving 
contractors, they never would have been able to carry 
through their undertaking at all. The chairman then 
went on to say, that the whole of the junctions and 
sidings for the exchange of traffic, were in course 
of construction, and some nearly completed. In particular, 
an agreement had been entered into with the Midland Com- 
pany for the exchangeof traffic at Cudworth. The Midland 
Company would do their best to finish such part of the 
work as devolved upon them by the 30th of June next, 
but if the time aodl prove too short, no difficulty would 
be thrown in the way of the Hull and Barnsley Saas 
as regarded access to some terminal station, probably at 
Cudworth. The dock report, he was sure, they would 
consider satisfactory. They could not fail to be gratified 
with the construction of the works, their progress and 
general solidity, and their capacity for carrying on a 
very large traffic. The work would be vigorously prose- 
cuted, and there could be no doubt that a deep water 
channel at the entrance for ships of large draught would 
be ready by the 30th of June. The deputy-chairman 
(Mr. J. Fisher) seconded the motion, and said his 
firm had already chartered several vessels to be dis- 
charged in the Alexandra Dock. Mr. Forbes said 
he could confirm the hopes generally expressed by 
the chairman as to the position of their property at 
this moment. They ought to be greatly encouraged 
both by the position of the local directors and by the 
character of the concern itself. He thought on the pre- 
vious day, as he came from Barnsley to Hull on the now 
finished railway, and saw the magnificent dock so nearly 
approaching completion, how much easier he could have 
brought conviction to the minds of people if he could have 
brought them to Hull to see where their money was to be 
spent. He had never seen works of such magnitude, of such 
engineering difficulties carried out so well, and within so 
short atime. The resolution was then put and carried. 
On the motion of Mr. Forbes, seconded by Mr. Pochin, 
Lieutenant-Colonel Smith, M.P., Mr. W. Baymont, Mr. 
H. Briggs, and Mr. J. Fisher were re-elected directors, 
and on the motion of the chairman, Mr. W. P. Burkin- 
shaw was re-elected auditor of the company. The meet- 
ing then became special for the —— of approving of a 
resolution in reference to the Bill now before Parlia- 
ment, in reference to certain alterations and extensions of 
time, &c., in connection with the line. The chairman 
moved the formal resolution, which the deputy-chairman 
seconded, and it was carried. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—On Thursday of last week 
there was a somewhat better tone in the pig-iron warrant 
market, and prices recovered ld, per ton. Transactions 
were reported on forenoon ’Change at 41s. 1d. up to 
41s. 3d. cash, also at 41s. 4d. to 41s. 5$d. one month, the 
close being sellers at 41s, 24d. cash, and 41s. 5d. one 
month, with buyers at 4d. per ton lower. Business was 
done in the afternoon at 41s. 24d. and 41s. 3d. cash, also 
at 41s. 5d. and 41s. 54d, one month, and at the close 
there were sellers at 41s. 24d. cash, and 41s. 5d. one 
month, with buyers at 4d. per ton less. The market 
suffered another relapse on the following day, and prices 
declined 24d. per ton, or to the lowest quotation of the 
past five months. During the forenoon there were trans- 
actions at 41s. 24d. down to 41s. 14d. cash, also at 
41s. 44d. to 41s. 34d. one month, with sellers at the close 
wanting 41s. 14d. and 41s. 4d. cash and one month re- 
spectively, and buyers at 4d. per ton less. Business was 
transacted in the afternoon at 41s. 1d. down to 41s. cash, 
also at 41s. 3d. to 41s, 2d. one month, and sellers at 
the close were wanting 41s. cash and 41s. 44d. one 
month, with buyers at 4d. per ton under. Monday’s 
market was a shade firmer, the shipments for the 
last week showing more favourably. In the fore- 
noon market there were transactions at 41s. to 41s. 1d. 
cash, also at 41s. 2d. to 41s, 3d. one month, and the 
close was sellers at the higher quotations and buyers 
offering 4d. lower per ton. Iron changed kands in the 
afternoon at 41s, 1d. and'41s. 04d. cash, also at 41s. 24d. 
and 41s, 3d. one month, and there were buyers at the close 
at 41s. 04d. cash and 41s, 24d. one month, with sellers at 
34d. more per ton. The market was a little stronger 
yesterday, and prices advanced 4d. per ton, closing 14d. 
over those of Friday. On forenoon ’Change trans- 
actions took place at 41s. Ojd. to 41s. 1d. cash, also at 
41s. 24d. to 41s. 3d. one month, and the close was buyers 
at 41s. 1d. cash and 41s, 3d. one month, with sellers at 4d. 
more per ton. Business was done in the afternoon at 














41s. 14d. cash and 41s, 34d. one month, and sellers at the 
close were asking those rates, with buyers at 4d. per ton 
lower. A lower range of prices has been reached to-day. 
Business was done in the Eoanems at 41s. 1d. to 41s. cash, 
also at 41s. 3d. to 41s. 2d. one month, with buyers at the 
close at the lower quotations, and sellers wanting $d. more 
per ton. In the afternoon there were transactions at 41s. 
and 40s. 114d. cash, also at 41s. 2d. and 41s. 14d. one 
month, and subsequently there were sellers at the lower 
quotations, with buyers near. The past week has been 
one of very marked dulness in the iron market, and only 
a moderate amount of business has been transacted. 
There appears to be no relief to the prevailing depression 
which is affecting all branches of the trade, and seems 
to have been intensified to some extent by the un- 
certainty of the political situation in the East. Owing 
t» the untoward condition of things just referred 
to, a number of holders have been induced to 
realise. Great scarcity of fresh work is reported on all 
hands by consumers, the requirements being of the 
most limited nature, while purchases seem to be made 
only to meet pressing wants. So far there is no ap- 
pearance of a spring shipping trade worthy of the name, 
and the exports continue to be on a very limited scale. 
Those of last week amounted to 8315 tons, as compared 
with 6505 tons in the proceeding week, and 9070 tons in 
the corresponding week of last year. The United States 
took 1305 tons; Australia, &c., 410 tons; France, 118 
tons; Italy, 2102 tons; Germany, 190 tons; Holland, 
640 tons ; China and Japan, 300tons ; and other countries, 
lesser quantities. One of the blast furnaces at Ardeer 
Iron Works has been blown out, so that there are now 
92 in operation, as against 90 at this time last year. The 
stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 584,728 tons yesterday afternoon, 
as compared with 582,632 tons yesterday week, thus 
showing for the week an increase of 2096 tons. A year 
ago the stock in store consisted of 593,270 tons. 


Shipments of Locomotives.—In the foreign and colonial 
shipments of machinery, &c., for the Clyde, reported last 
week, there were locomotives and tenders valued at 
18,5501. They were despatched chiefly to Calcutta and 
Bombay. 


Trade Depression in Dumbarton.—The depression in the 
Clyde shipbuilding trade is now affecting the town of Dum- 
barton, more than was the case a few months ago. Large 
crowds of men are to be seen parading the streets un- 
able to find employment, while all the works in the town, 
with the exception of those of Messrs. Denny and Messrs. 
M‘Millan, are now on three-quarter time. The two firms 
just named have posted notices to the effect that on and 
after the 12th of March, the following reductions in wages 
will be made: One farthing per hour will be taken off 
the wages in all departments, with the exception of the 
ordinary yard labourers and strikers and angle smiths, 
whose wages will be reduced one-eighth of a penny per 
hour. A corresponding reduction will, at the same time 
(or as soon after as the current contracts expire), be made 
in the piecework rates, together with a rearrangement of 
special items in the caulking, drilling, chipping, fitting, 
and rivetting departments. It is expected that the other 
shipbuilding firms on the Leven will make similar re- 
ductions. 


Clyde Workmen Leaving for the Mersey.—A gentleman 
from Seacombe on the Mersey was in Greenock and Port- 
Glasgow last week, and engaged upwards of a hundred 
men to start work as rivetters, platers, and frame-setters, 
in the shipbuilding yard of Messrs. A. Jack and Co. 
The engagement is for four months, but no society men 
were taken in. 


The late Mr. Hugh Bartholomew.—The death has just 
been announced of Mr. Hugh Bartholomew, who was for 
many years one of the leading gas engineers in Scotland. 
He was the manager to the Glasgow City and Suburban 
Gas Company, during the whole period of its existence, 
up till 1869, when the Glasgow gas supply undertaking 
passed into the hands of the Town Council. [A notice of 
Mr. Bartholomew’s professional career is held over till 
next issue.—Ep. E.] 


The Engineering Trade at Johnstone.—The master 
engineers of Johnstone, lately decided to reduce the 
wages of all skilled workmen one shilling per week, and 
notices to that effect have been posted at all the 
engineering works in the town. 


Despatch of a Large Engine from Dundee for Calcutta.— 
Messrs. Pearce Brothers, Dundee, recently completed 
an engine of 1200 horse-power for the Barnagore Jute 
Company, Calcutta, and a few days ago it was forwarded 
by the Caledonian Railway from Dundee to Glasgow, to be 
shipped in one of the *‘ City Line” steamers for its 
destination. A special train of 37 waggons was required 
for the purpose. 


Fraserburgh Harbour.—In consequence of the Public 
Works Loan Commissioners having refused to grant a loan 
necessary to complete the harbour improvements at 
Fraserburgh, the Town Council and Harbour Commis- 
sioners, at meetings held last week, resolved to raise a 
sum of 8000/. upon security of the rates and land, backed 
by a bond of the Town Council, offering as additional 
security the balance of revenue arising from the common 
good, 

Aberdeen Steam Navigation Company.—From the re- 
port presented by the directors of this company to the 
annual meeting of the shareholders which took place 
a few days since, it is evident that the depression in steam 
shipping has been universal during the past year. The 
report recommended the payment of a dividend at the 
rate of 10 per cent., with an additionai 24 per cent. of 
bonus. The net — for the year amounted to 22,000/., 
and the net profits for division were 17,611/., of which 











sum 15,000/. was absorbed in the dividend of 10 per cent., 
and the 24 per cent. of bonus. Most of the remainder 
was devoted to the reduction of the value of one of the 
company’s vessels, and to the deterioration fund. 


Visit of French Commissioner's to Glasgow.— Y esterday the 
Statute Labour Committee of the Glasgow Town Council 
received a large deputation of experts appointed by the 
French Government to get information on the purifica- 
tion of rivers from sewage. The chief item in the day’s 
work done by the deputation was an inspection of the City 
Refuse Works, in Crawford-street, south side. They also 
visited Fairfield Shipbuilding Yard. 








FOREIGN AND COLONIAL NOTES. 
More Gold in Australia.—It is stated that important 
discoveries of gold have been made in Cambridge Gulf, 
in North-Western Australia. The exact locality of the 
gold-bearing country has not yet been made known, but 
it is stated to be in « range of mountains on the west side 
of the Gulf, in Western Australian territory. 


Australian Diamonds.—We learn from the diamond 
mines at Bingera that, of late, extensive operations have 
been carried on there. The greatest drawback is the 
scarcity of water, the Gwydir being three miles distant. 
The Australian Diamond Company, which has erected 
extensive diamond-saving machinery on the ground, re- 
cently washed 279 tons of wash dirt for 920 diamonds, 
weighing 197? carats. 

Canadian Ironstone.—Important discoveries of iron ore 
deposits are stated to have been made within the last 
six weeks near the line of the Central Ontario Railway. 
The first and most important discovery occurs in the 
township of Tudor, in the county of Hastings, Ontario, 
about 14 miles south of the Coe Hill Mine. The dis- 
covery was purely accidental, and came about by the 
uprooting of several large trees, which falling stripped 
the surface of the earth for some distance around, ex- 
posing what is apparently a large body of ore. From 
measurements thus far made, it is believed that this vein 
is fully 60 ft. wide, and of very considerable length. 
Analyses of specimens taken out show no titanium and 
no sulphur. This deposit, and one other, lie within sight 
of the railroad track. In Lake Township, a short dis- 
tance west of the railroad, two additional deposits have 
recently been discovered, one of them of an ascertained 
length of 3000 ft. A branch line is now being run to the 
new mines. From anlayses made, it is stated that the 
ores yielded 65 per cent. of metallic iron, .02 per cent. of 
phosphorus, and neither titanium nor sulphur. Work 
at the Coe Hill Mines has been going steadily forward, 
the main shaft having reacheda depth of about 100 ft., 
and the ore continually improving in quality. 


Bremen.—Bremen appears to be making considerable 
progress as aport. In 1851, 2557 ships arrived at the 
port, their aggregate burthen being 234,169 tons. In 
1884, 2292 vessels arrived, their aggregate burthen being 
1343,508 tons. 


The German Navy.—It appears that 46 German men 
of-war have been designated to carry out political mis 
sions. Of the 46, 17 are stated to be at sea, 5 are under 
repair, while 3 are being built. So far as political mis- 
sions are concerned, the German navy would thus appear 
to be rather an affair of the future than of the present. 


American Coal.—The production of anthracite coal in 
the United States in 1884 is estimated to have amounted 
to 30,200,000 tons. In 1883, the production was 
31,793,027 tons. The Cumberland bituminous coal dis- 
trict produced more coal in 1884 than in any preceding 
year, the extraction having amounted to 2,850,000 tons, 
against about 2,500,000 tons in 1883. 

German Coal Mining.—The coal production of the 
Dortmund district last year was as follows :-—First 

uarter, 7,072,779 tons ; second quarter, 6,598,593 tons ; 
third quarter, 7,127,032 tons; fourth quarter, 7,604,554 
tons ; makihg an aggregate of 28,402,958 tons. In 1883, 
the corresponding production was 27,862,956 tons. It 
follows that the extraction increased last year to the 
extent of 540,000 tons, or 1.90 per cent. 


French Steel Rails —The exports of steel rails from 
France declined last year to 99,833 tons, as compared 
with 297,055 tons in 1883. 


German Metallurgy.—The production of pig in the 
Dortmund district in the last quarter of 1884 was 
256,060 tons. The producticn of iron in the Dortmund 
district in the same period was 141,953 tons ; and that of 
steel 225,603 tons. 


Gas at Paris.—The aggregate revenue of the Parisian 
Company for Lighting and Heating by Gas last year was 
2,934,7827. In 1883, the corresponding revenue was 
2,923,411/., showing an increase of 11,371/. last year. 


Alabama Coal.—The joint committee of the Merchants’ 
Exchange and Cotton Exchange of Mobile, have pub- 
lished a pamphlet on the coalfields of Alabama and the 
Warrior basin. The pamphlet opens with a description 
of the coal deposits in the Warrior basin, showing the extent 
of the deposits and the thickness of some of the seams, and 
draws attention to the facilities for transporting the coal. 
The next section refers to the cost of mining the coal and 
bringing it to the Gulf. Following this is a chapter on 
the qualities of the Warrior coal; it contains analyses 
of various Alabama and other coal, by which their re- 
lative values may be compared. 

A South Australian Jubilee Exhibition. — Mr. Jules 
Joubert is daily expected from Melbourne on a visit to 
Adelaide to lay his plans for a Jubilee Exhibition to be 
held in South Australia in 1887, before a number of local 
gentlemen interested in the scheme, 
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NOTICES OF MEETINGS. 

Tae InNstiTUTION oF Civil. ENGINEERS. — Special meeting, 
Thursday, February 19th, at 8p.m. Second lecture on ‘The 
Theory and _ Practice of Hydromechanics”: ‘‘ Water Supply,” 
by Dr. William Pole, F.R.SS., L.and E., M. and Hon. Sec. Inst. 
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Papers to be discussed: ‘‘The Metropolitan and Metropo- 
litan District Railways,” by Mr. B. Baker, M. Inst. C.E. ‘The 
City Lines and Extensions (Inner Circle Completion) of the Me- 
tropolitan and District Railways,” by Mr. J. Wolfe Barry, M. 
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Light Circuit,” by Sir David Salomons, Bart., Member. 
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Nichol’s Prism,” by Mr. James C. McConnell. 

Tue Surveyors’ InstituT1IoN.—Monday, February 23rd, when 
the adjourned discussion on the paper by Mr. R. W. Mann (Fellow), 
entitled ‘‘The Enfranchisement of Urban Leases,” and on the 
paper by Mr. H. Martin (Fellow), entitled ‘‘ Recent Proposals for 

hold Enf: hi t,” will be resumed. The chair to be 











taken at eight o'clock. 
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THE FUTURE OF THE SHIPBUILDING 
TRADE. 

No industry is more depressed at this moment 
than shipbuilding. After a period of unexampled 
prosperity business has almost vanished, and all 
who are concerned in it have ample leisure to discuss 
the causes of the decline and the prospect of a re- 
vival. Not that the broad features of the subject 
afford much ground for argument or controversy ; a 
time of inflation ended just as a most serious de- 
pression in general trade occurred all over the 
world, and when scores of fine steamers had to be 
laid up or else to be run at a loss. Ships, nominally 
second-hand, but really new, were to be bought at 
very low prices from embarrassed owners by the few 
persons who really needed them, and the builders’ 
yards, which had expanded encrmously under the 
pressure of the last few years, suddenly became 
almost desolate, the small amount of work in hand 
serving to heighten by its contrast the general 
quietude. But although the main facts are beyond 
dispute there remain many points upon which dif- 
ferences of opinion exist, among which the principal 
is the effect of foreign competition on our shipbuild- 
ing industry, and the date of the advent of the 
wished-for revival. 

To afford materials from which answers to these 
questions may be deduced, Mr. J. S. Jeans, the 
indefatigable secretary to the British Iron Trade 
Association, has laid before the members a sum- 
mary of all the existing statistics of the progress 
and movement of the shipping industry during the 
last few years, and has thus placed at their disposal 
the materials, as far as can be obtained, of forming 
conclusions to govern their action in the early part 
of the year on which we have entered. He com- 
mences by comparing the volumes of the trade in 
1883 and 1884 (Table I.), and shows that the 

TABLE I.—Shipbuilding Tonnage Launched in 1883 and 
1884 at Seven of the Principal Ports of the United Kingdom. 











| Decrease in 

— 1884, 1883. 1884. 
Clyde 296,854 419,664 122,810 
Tyne 124,221 216,573 92,352 
Wear ae 99,589 212,313 112,724 
Hartlepool 30,963 | 67,065 36,102 
Tees 30,336 | 81,795 51,459 
Dundee 12,062 | 25,276 13,214 
Leith 5,500 | 13,722 8,222 
Totals ... 599,525 | 1,036,408 436,883 





launches of the latter year were only 58 per cent. 
of the former. Taking the output of the five 
principal centres of the Clyde, the Tyne, the Wear, 
Hartlepool, and the Tees, which furnish about 80 
per cent. of the whole tonnage launched, the totals 
for the last six years stand as follows : 


Year. Gross Tonnage Launched. 
1879 a 462,238 
1880 597,905 
1881 781,053 
1882 945,919 
1883 997,410 
1884 - na 587,463 
Thus it appears that the output for 1884 was 


under that of 1880, and that it was 135,000 more 
than that of 1879, so that practically the condition 
of trade in 1884, with respect to the actual tonnage 
launched—apart, of course, from its future pro- 
spects—was on all tours with that of 1880. 

So much for the year that is past. The prospects 
of the one that is opening, as far as can be gathered 
from statistics, do not offer any consolation to the 
manufacturer. At the commencement of each of 
the last six years the tonnage of new ships under 
construction or contracted for in the United King- 
dom was as under : 

Tasze II. 


| Steel Vessels, 
| 





| Total of Iron 


| 
January 1. Iron Vessels. _— Ss 
| 








Gross tonnage. Gross tonnage. Gross tonnage. 
ies ae 491 





| 
1880 | ,000 
1881 om > 843,000 
1882 | 1,080,785 | 183,818 | 1,264,603 
1883 | 858,511 | 216,748 | 1,075,259 
1884 | 611,967 | 117,479 | "729,446 
1885 | 255,994 | 117,904 | 373,898 








These figures show that on January 1, 1884, there 
were 345,813 tons less of iron and steel ships under 
construction than at the corresponding period of 
1883, being a decrease of 32 per cent. While on 
January 1, 1885, the tonnage under construction 
was 355,544 tons less than on the same date in 
1884, and was even below that of 1880, which, as 
shown above, was in some respects comparable with 
the twelvemonths which has just passed. 

Having thus formed some idea of the extent of 
the depression which has befallen the shipbuilders, 
and has spread among the engineers, iron manufac- 
turers, and others who supply the materials or the 
fittings of vessels, we can follow Mr. Jeans in his 
review of the operations of foreign manufacturers, 
and here we find much that is consoling. Every 
one is convinced that there must be fluctuations in 
trade, and that a period of great prosperity will 
always be followed by a time of loss, and this know- 
ledge is generally sufficient to supply the sufferers 
with fortitude for the present and hope for the 
future, particularly to such as had the good fortune 
and the prudence to prepare for the reaction. But 
if the suspicion gets abroad that the trade which 
formerly fell to our share has been obtained by 
foreigners, either from the high rate of wages 
of the English operatives or from want of 
skill or business acumen on the part of the manu- 
facturers, then the condition of affairs becomes 
greatly altered, and what was merely an industrial 
phenomenon governed by known economic laws 
becomes a national calamity. In regard to this 
point Mr. Jeans gives a table showing how much of 
the tonnage of vessels built in the United Kingdom 
during the last few years was for home and how 
much for foreign buyers. 


TaBLE III.—Tonnage of Vessels Built in the United 
Kingdom in each Year from 1869 to 1883. 








= For Home and For ’ 
Years. ‘the Colonies. Foreigners. Total. 
| tons. tons. tons. 
1869 | 354,287 33,805 388,092 
1870 342,706 51,651 394,357 
1871 354,355 36,703 391,058 
1872 392,971 81,747 474,718 
1873 370,666 | 82,877 453,543 
1874 521,208 , 82,664 603,867 
1875 420,551 51,507 472,058 
1876 360,365 17,655 378,020 
1877 433,650 17,269 450,919 
1878 428,245 42,474 470,719 
1879 356,835 49,156 405,991 
1880 403,841 69,055 472,896 
1881 501,184 107,694 608,878 
1882 667,275 115,776 783,051 
1883 768,576 123,640 892,216 


‘ 


It would seem from this Table that our cus- 
tomers abroad have steadily increased, with occa- 
sional backward variation, for the last fifteen years, 
and that whereas at the commencement of the 
period they took 9.3 per cent. of our output, they 
now take 16 per cent., or nearly twice as much as 
they then did. From this and other statistics Mr. 
Jeans arrives at the following conclusions, viz. : 
(1) That between 1875 and 1881, both years inclu- 
sive, the additions to the merchant fleets of the four 
chief maritime countries in the world, Great 
Britain, United States, Germany, and France, 
amounted to nearly seven million tons. (2) That 
within the same period the gross tonnage of the 
merchant navies of the same countries increased to 
the extent of only 191,000 tons. (3) That of the 
increase shown during that period, 821,000 tons be- 
longed to the United Kingdom and 110,000 tons to 
Germany; while the United States showed a 
decrease to the extent of 626,000 tons, and France 
to the extent of 114,000 tons. (4) That practically, 
therefore, the additions made to the shipping 
registers of those four countries between 1875 and 
1881 were little more than sufficient to replace 
removals by wreck or otherwise during the same 
period. But although the size of the world’s fleets 
has not greatly altered there has been a vast change 
in their character. Between 1875 and 1882 the 
tonnage of the steam vessels in the four navies 
mentioned above, increased nearly two million tons, 
and accepting the usual estimate that the capacity 
of a steam vessel is three times that of a sailing 
vessel of equal size, the addition may be regarded as 
equal to 6,000,000 tons, which entirely alters the 
signification of the figures. 

The most important shipbuilding and shipowning 
country, after Great Britain, is the United States, 
which following its general policy protects its coast- 
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wise and inland navigation against foreign com- 
petition. Its foreign trade, which is free, has 
almost dwindled away, and in 1882, out of a volume 
of trade equal to 7? million tons, little more than 
half a million was carried in United States vessels. 
As far as can be gathered from the recently issued 
census report, shipbuilding is carried on in thirty- 
four States ; the total number of vessels of all kinds 
launched in 1880 was 2415, aggregating 498,878 
tons, of which only 31,347 tons were of iron. A 
large proportion of the ships are of small size, 
those built in Pennsylvania, the largest of the 
whole, only averaging 250 tons per vessel. In the 
whole shipbuilding industry of the United States 
44,500 tons of iron were used in the building of 
new vessels, and 11,300 tons in the repair of old 
ones. In France the tonnage of new vessels has 
been declining for a number of years past. In 
1872 there were 50,697 tons built in the country ; 
five years later the total had declined to 32,707 tons ; 
and in 1881 it was 20,735 tons. The institution of 
bounties has increased the amount of shipping 
built in the country, but it has not brought any 
foreign orders except one or two of a trifling cha- 
racter from the Greek and Bulgarian Govern- 
ments. The Chantiers of he Loire launched three 
large steamers in 1883, one of 2000 tons, and 
two of 1000 and 900 tons respectively. At St. 
Nazaire the Transatlantic Company have just built 
two of the largest steamers hitherto constructed in 
France, and intended to run between Havre and 
New York. The Chantiers of the Loire launched 
in 1883 two steamers each of 3366 tons, and in 1884 
they built two large iron steam transports and a de- 
spatch boat fcr the French Government. In Italy 
shipbuilding is a decaying industry, and it is pro- 
posed to stimulate it by bounties. In Norway and 
Sweden matters are pretty much at a standstill, and 
there are no statistics available upon which to found 
a reliable estimate of the condition of the ship- 
building industry in Germany. 

This review is on the whole exceedingly reassur- 
ing, as it shows that we are only sharing in a general 
depression which extends to all other shipbuilding 
nations. Indeed, it is scarcely correct to apply 
such a term to any people besides ourselves, because, 
whenever the industry attains respectable propor- 
tions it does so under the stimulus of protection. It 
is to be feared that this protection will be increased 
as time goes on, as no nation with an extended 
seaboard can afford to neglect the formation of a 
body of men, outside its arsenals, skilled in the 
production and repair of ships. It is useless, 
however, to go to meet trouble, and in the mean 
time we may await with hope the swing of the 
trade pendulum in the opposite direction, confident 
that when the demand again arises, it will come to 
our shores to be satistied. 








THE PROPOSED RAILWAY IN THE 
SOUDAN. 

THE military authorities have at length made up 
their minds, and a standard gauge railway is to be 
laid from the Red Sea tothe Nile. The under- 
taking of this work will give the Egyptian campaign 
an engineering interest of the first importance. 
It would be idle to consider now the advantages 
that would have been gained had the work been 
undertaken in time, neither will we now discuss 
the wisdom of adopting so wide a gauge as that of 

¢ft. 84in. for a railway in the construction of 
which time is of vital importance. But in any 
case it cannot be said that alternative schemes 
have not received attention, as the matter was 
under consideration for many days, during which 
time the 3 ft. 6 in. gauge, metre gauge, 4 ft. 8}in. 
gauge, and a double line of 16in. gauge were all 
definitely settled only to be abandoned at the 
next sitting. At last the standard gauge party 
carried their way and the difficulty was solved, as 
far as the preliminary talking was concerned. 
Before we leave this part of the subject, however, 
we cannot help pointing out that at the present 
moment there is in this country a large amount 
of rolling stock and materials for a line of metre 
gauge all ready for the Indian State Railways. 
This would be available at once, and even if ad- 
ditions were wanted, numbers of manufacturers 
have templates and patterns suitable for this work, 
and there is probably no class of rolling stock which 
could be turned out with greater promptness. 

The distance from Suakin to Berber, the pro- 
posed terminal points of the line, is 245 miles, 
or about as far as from London to Lancaster. From 





the Red Sea coast at Suakin for seventy or eighty 
miles there isa steady rise until an altitude of ap- 
proximately 2869 ft. is reached at Haratri. As the 
pass here through the hills is narrow and deep, it is 
probable that the greatest difficulties will present 
themselves at this point, unless a broad stretch of 
loose soft sand, which is spoken of, may be found 
more troublesome to overcome. For a further dis- 
tance of about seventy miles the country consists of 
desolate plains broken at intervals by ranges of low 
hills. The rest of the distance to Berber consists 
of an open barren plain. Berber is over 1000 ft. 
above sea level, according to the late Colonel 
Stewart, who surveyed the route and reported on it 
in 1883. Sofar the construction of the line does 
not appear to offer any obstacles which railway en- 
gineers are not in the habit of contending with. 
The main difficulty will be that of water supply, 
but as the works are to be of so substantial a 
nature, this will not form so important an item in 
comparison to the total amount of work to be done. 
There are said to be eleven groups of wells in the 
total distance, but many of these would be utterly 
inefficient for engineering work. Whether they 
can be developed by deeper sinking remains to be 
seen. The military authorities have, however, 
determined to be independent of such chances, and 
have made a contract according to which a 4in. 
pipe line is to be laid along the whole route. The 
pumps are to be supplied by the H. R. Worthing- 
ton Hydraulic Works, of New York, who have 
achieved such a signal success in the pumping of 
petroleum through long distances in America.* There 
are to be six double pumps with steam cylinders 
18 in. in diameter by 18 in. stroke; the water 
cylinders will be 5 in. diameter by 18 in. stroke. 
The boilers will be supplied by Messrs. Robey and 
Co. The pumps are to be delivered in London in 
thirty days from date of orJer. Messrs. Lucas 
and Aird have set about the work of gathering 
material for the railway with their accustomed 
vigour, and are already drawing supplies from all 
parts of the country, whilst the necessary staff is 
to be recruited from various contracts the firm has 
in hand, both in this country and abroad. Mr. 
H. B. Terry and Mr. J. Blue are to have prin- 
cipal charge of the work, although two members 
of the firm also go to Egypt in connection 
with the business. The Admiralty has been 
directed to find the necessary vessels for trans- 
porting the plant to the spot, and _ ship- 
ments, were to have been made, it was said, 
this week, both from Hull and London. Each 
vessel will take a complete equipment for the con- 
struction and working of five miles of the line, so 
that should any mishap occur to one vessel the 
whole work will not be detained for want of some 
vital feature. The list made out includes a loco- 
motive and ballast trucks and trollies, one crane, 
two crabs, pumps, steam boilers, permanent way 
complete, electric light plant, and all other neces- 
sary appliances. 

As for the time that will be taken in the con- 
struction of the line it is very difficult to make a 
forecast with any pretence to accuracy at present. 
The great important and uncertain factor at present 
is the question of native labour. If that can be ob- 
tained easily on the spot a great part of the difti- 
culty will be overcome. In any case the first in- 
stalment of plant cannot be landed at Suakin much 
under a month, and it will doubtless be well into 
May before the whole of the appliances are on the 
ground. It is evident therefore that this proposed 
line can have little influence on the present mili- 
tary situation on the Nile. 


DYNAMO-ELECTROTYPING AT AN 
ORDNANCE SURVEY OFFICE. 

At the last meeting of the Society of Telegraph 
Engineers and Electricians a most interesting paper 
was read by Captain H. R. Sankey, R.E., on some 
experiments in electrotyping with a dynamo-electric 
machine, carried out at the Ordnance Survey Office, 
Southampton. 

Electrotyping has been in use for the past thirty- 
seven years in the Ordnance Survey, in order to 
produce the copper clichés or plates from which the 
plans are printed. The original plates on which the 
survey is first engraved are thus preserved intact 
without being printed from. Inasmuch, however, 
as corrections and additions, such as new railways, 
are made on the electrotyped copy, the deposited 
copper of which it consists must allow of being en- 














~* For description of this work see ENGINEERING, page 
450, vol. xxxviii. 





graved ; and hence it is important to deposit a 
copper of uniform texture and without grit. 

The practice of ‘‘ backing” the electrotypes has 
not been adopted in the Survey. The matrices are 
made ,!; in. thick and the duplicates } in. thick ; 
the latter being of uniform thickness throughout in 
order to pass through the press. 

In the older process the current for each deposit- 
ing bath is supplied by one very large Smee cell. 
The results obtained by this method were excel- 
lent ; but the process was expensive, and for this 
and other practical reasons, Captain Sankey under- 
took experiments with the dynamo-electric current. 
The average size of the plate to be deposited 
upon is 7 square feet; and to keep the deposit 
uniform the receiving plate or cathode is placed 
below the dissolving plate or anode, as the reverse 
arrangement is not found to answer well. The 
solution is kept in motion by gently rocking the 
baths. 

In August, 1882, Mr. Elmore made some experi- 
ments with a dynamo in this direction, but the 
copper deposited was useless for the purposes of the 
Survey, as it could not be engraved upon. 

These experiments were completed in July, 1883, 
and in January, 1884, Captain Sankey was in- 
structed by the Director of the Survey to continue 
the experiments. His endeavour was to avoid 
working by mere ‘‘rule of thumb” in order to 
arrive at the best solution of the problem, which 
presented several new features. For the require- 
ments of the Survey it was necessary that : 

1. The density of the current should lie within 
certain limits. 

2. The current should be kept constant during 
the deposition. 

In order to satisfy the first requirement, he de- 
cided upon using a current of 30 ampéres, because 
the current used in the existing arrangement 
as measured by Cardew’s ammeter, was found 
to be from 23.4 to 26.4 amperes in different baths. 
Furthermore, 14 lb. of copper per bath was found 
to be deposited in twenty-four hours, which corre- 
sponds to acurrent of 24 ampéres. 

To obtain a steady current from the dynamo 
during deposition, a high-speed engine and an elec- 
trical governor were requisite : and Captain Sankey, 
after careful consideration, selected a Willans six- 
cylinder compound engine and a Willans electrical 
governor. Both of these machines are found to 
answer admirably ; the governor is extremely sen- 
sitive, and does not ‘‘ hunt.” It is in fact ‘‘ dead- 
beat.” 

The question as to how the baths should be 
arranged had next to be settled; whether they 
should be placed ‘‘in parallel” or ‘‘ in series” or in 
‘*combined parallel and series.” The ‘‘ parallel” 
arrangement was found unsuitable for the purpose 
owing to the difficulty of regulating the current. 
The combined arrangement was open to the same 
objection, and the series was found to be prefer- 
able to either, since one regulation of the ‘current 
was sufficient. As Captain Sankey remarks, how- 
ever, it does not follow that the series arrangement 
is preferable in all cases of deposition. For his 
purpose it was found the best. 

The Elmore dynamo employed was originally 
arranged for working in parallel, by the coils being 
placed in parallel, but on placing them in series, or 
combined parallel and series, the electromotive 
force, it was thought, might be adjusted, and this 
proved to be the fact. 

To find the electromotive force required the re- 
sistance of the baths was measured with a slide- 
resistance Wheatstone balance, and found to be 
0.0087 ohm on an average. A reflector was used, 
and a commutor to overcome polarisation. This 


bridge can measure 0.001 ohm to GBR ohm. 
The counter electromotive force was compared by 
the deflection method and a reflecting galvanometer 
with that of a Daniell cell and found to be 0.005 
to 0.016 volt. Hence the electromotive force re- 
quired per bath, 
30 amp. x 0.0087 volt + .016 volt = 0.276 volt. 


This, therefore, was the electromotive force re- 
quired at the terminals of the bath. 

With regard to the number of baths, the output 
was to be 120 lb. per week ; the dynamo had to 
work 44 hours; hence by a formula given by Cap- 
tain Sankey, 





30 amp. x 44 hours _ 499 jp, 
@ x 384 : 





where x = 35, the number of baths required. The 
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total electromotive force required for the series of 
baths was therefore 
35 x 0.276 = 9.7 volts, or say, 10 volts, 

The dynamo was then tried and altered by Cap- 
tain Sankey until it gave 10 volts and 30 amperes. 
The field magnets were placed in a shunt with the 
circuit ; a coiled iron wire resistance being added 
to the field circuit by means of which the current 
could be kept constant, and also the speed, approxi- 
mately, whilst the resistance, or in other words the 
number of baths in circuit was altered. 

In these trials the current was measured by 
Cardew’s ammeter, and the electromotive force by 
Poggendorff’s method, using two Daniell cells with 
two porous pots and zinc cylinders between the pots 
to precipitate any copper finding its way through 
the first porous pot. The resistance was measured 
by the Post Office pattern of Wheatstone’s 
Bridge. The following Table gives the results of 
these tests. 


equalised the solution. Captain Sankey therefore 
hopes that vertical baths may be used for matrices ; 
but they are unsuitable for duplicates because the 
deposit becomes thicker at the bottom. The 
arrangement of the baths is a very important step 
in Captain Sankey’s experiments, and it will facili- 
tate the use of dynamos for electrotyping, since it 
will allow of the employment of machines giving a 
considerable electromotive forceand current, without 
having recourse to dynamos of expensive and special 
construction. The arrangement in series, as Cap- 
tain Sankey pointed out, was adopted because it 
was found the best for the purpose in view, which 
was to deposit copper of a certain quality, not to 
deposit it in large quantities. 

In the discussion which followed Capcain San- 
key’s paper, Mr. Spagnoletti, Professor Forbes, 
and Mr. Crompton took part, the latter observing 
that the results there given were just those 
which dynamo makers required, and had not been 





EXPERIMENTS WITH ELMORE DyNAMo. 


Armature.—Diameter, 1 ft. 64 in. 
Resistance cold, 0.0297 ohm. 


Arranged in two sets of ten coils in series, the two sets being in parallel. 


Fields.—Twenty coils arranged in series. Resistance cold, 0.684 ohm, Placed in shunt with circuit. 
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REMARKS.—The engine was worked compound for all experiments, except No. 33, when it was worked simple. 


An additional 


resistance of 0.85 was placed in field magnet circuit. 


The solenoid of Willans’ governor was then 
wound to take 30 amperes, and placed in series 
with one experimental bath, and a resistance 
equivalent to the rest. A Cardew’s ammeter was 
placed in circuit to measure the current at intervals, 
and the governor was found to keep the current 
quite constant. The first plate was kept in the bath 
31} hours, and the deposit weighed 1076 grammes 
of excellent copper. The corresponding current 
to this is 28.7 amperes ; Cardew’s ammeter showed 
29.2 amperes. Captain Sankey, thinking this 


copper finer than that deposited by the Smee cell, , 


tried the effect of increasing the density of the cur- 
rent by diminishing the size of the receiving 
plate gradually. The governor was adjusted to 
30.5 amperes. 

The following results were obtained : 








Current for 


Current | Density of a Plate 2 ft. 


Quality of 





through Size of Plate’ Current, 4 in. by 3 ft. Copper. 
Bath. ate 
! 
| aq. ft. | 
30.5 | 5 6.1 47.0 good 
80.5 | 4 7.6 58.5 | ra 
80.5 | 2.8 10.0 77.0 | good; but 
| rather rough 
| | at edges. 
| 





It therefore appeared that the current might be 
increased to 50 amperes. 


At the same time that the above plates were being | 


deposited upon, a matrix was laid down with the 
intention of producing a duplicate of the full thick- 
ness (} in.); but this intention was given up, as it 
was found that without doubt the copper deposited 
by the dynamo was as good for the purpose of the 
Survey as that deposited by the Smee cell. 


The experiments were thus brought to a success- | 


ful close, and the fittings of the Survey Office at 
Southampton are now being altered for the removal 
of the Smee cells. The experiments on plates of 5, 
4, and 2.8 square feet in area were made in a ver- 
tical bath. The solution being allowed to remain 
undisturbed at first, it became weak at the top and 
the resistance increased, but the current, however, 
remained constant until the throttle valve was fully 
open. Air was now. blown in, rising from the 
bottom of the bath in large bubbles, and soon 


}able to obtain. Mr. Gisbert Kapp alluded to 
some experiments in which he had found the 
counter-electromotive force to be 0.7 to 0.9 volt. 
Professor Ayrton thought the counter-electromotive 
force could not be so high as that, and stated that 
Mr. Sprague (in Munro and Jamieson’s electrical 
pocket-book) had given it as 0.02, or nearly the 
same as 0.016, which had been found by Captain 
Sankey. 

Captain Sankey illustrated his paper by a number 
of excellent samples of copper deposited by dynamo 
currents of densities ranging from 3.6 to 10 
amperes per square foot ; and also some deposited 
by Smee cells, including a matrix of part of the map 
of London, and a plate deposited by a current too 
strong and showing signs of granular structure. 
Samples of copper deposited by Mr. Elmore with a 
dynamo were likewise exhibited. A proof sheet 
of the Isle of Wight, in four sheets recently joined 
together, was exhibited to show that the deposited 
copper must be capable of being engraved. The 

| matrices of the four sheets were cut and joined by 

soldering and rivetting, then a duplicate deposited. 
The plate has to be engraved along the junctions. 
The Daniell cells and Willans governor employed 
in the experiments were also exhibited to the 
meeting. 





NOTES. 
Tue New York Fire DEPARTMENT. 

TuE logic of figures proves the value of the fire 
department of the city of New York as an economic 
institution. During the last three years there have 
been 6578 fires, only 49 buildings, or 2? of one 
per cent., being destroyed, and 118 fires communi- 

| cated to other buildings than the one in which the 
fire originated. Over half of the destroyed build- 
ings were wood frame structures of the pattern which 
| is not now permitted to be built in the city. In 1884 
| there were 2406 fires, and only eight buildings in- 
| jured beyond repair. 


METEOROLOGICAL OBSERVATIONS FROM BALLOONS. 

The meteorological department of the United 
| States Signal Service Corps have organised a series 
| of balloon ascensions for the purpose of study- 
| ing air currents, the influence of temperature and 
elevation, and other matters connected with the 


study of the atmosphere. A recent ascension at 
Philadelphia traversed eighty miles in a little less 
than three hours. The temperature diminished at 
the rate of 1 deg. for every 380 ft. elevation. 
Although it was the first ascent of the Signal Service 
observer, the aéronaut, Professor King, had made 
257 air voyages. 


A CentraL Lazoratory or ELEcrriciry. 

The Electrical Exhibition of Paris, held in 1881, 
besides having proved a striking success in a tech- 
nical point of view, was also a sound financial 
undertaking, and produced a profit of 13,000/. This 
sum, according to adegree dated February 24, 1882, 
was to be devoted to establishing a central labora- 
tory of electricity. Up to the present time this 
decree has not been put into execution, on account 
of unfortunate official delays, and despite the con- 
stant demands of the French scientific press. It 
has at last been announced that the affair is about 
to enter upon a practical phase, the Municipality 
of Paris having approved the suggestion of a grant 
of land upon which the laboratory shall be erected. 


Tue Paris 1889 Exursirion. 

The various sub-committees appointed to prepare 
the definitive plan of the Exhibition are continuing 
steadily with their work. In the jsub-committee of 
finance there has been a wide difference of opinion 
between two of the principal members, M. Christofle, 
Governor of the Credit Foncier, and M. Magnin, 
Governor of the Bank of France. The former con- 
sidered that a call to the public for 24,000,000 
of francs for a guarantee fund would be responded to 
with enthusiasm; the latter was convinced that 
10,000,000 of francs was the utmost that would be 
obtained. The committee finally decided that sub- 
scriptions should be invited for a maximum sum of 
20,000,000 francs, and that as much more as could 
be collected should be taken. 


Tue Paris Postat SERVICE. 

We have to place on record a further improve- 
ment effected by the Postal and Telegraph Depart- 
mentin Paris. For some months past the whole 
city has been served by the completion of the réseau 
of pneumatic telegraph lines, and the public has 
been able to correspond by telegram cards, either 
open or closed, and with or without replies being 
paid. Now to this method of rapid correspondence 
is added the facility of sending ordinary letters in 
closed envelopes on payment of 75 centimes. And 
since the 15th inst. ordinary country and foreign 
letters, which have not been posted till after the 
last collection, are forwarded direct from the tele- 
graph offices for extra payment. Posted in the 
letter boxes of the offices up to a certain hour, such 
communications are despatched to the different 
railway stations, where they are received in time to 
be included in the provincial and foreign mails. 


SILvERED INcCANDESCENCE Lamps. 

There are many situations in which a considerable 
part of the light of an incandescence lamp is thrown 
on to surfaces, such as wall papers, which reflect 
but a very small portion of that which they receive, 
and thus much of the illumination is lost. To re- 
medy this, several patents have been taken out for 
silvering one side or the top of the globe, so that 
the whole of the light may be emitted in one direc- 
tion and thus be turned to useful account. The 
patents of Messrs. Lorraine and Waters, and others, 
have been acquired by Messrs. Woodhouse and 
Rawson, who are now producing lamps of all sizes 
silvered at the top, bottom, or side according to the 
position in which they areto stand. By this device 
the outline of the filament is lost, and the globe is 
filled with a soft mellow light very agreeable to look 
at. 


Seasontnc Oak Trper. 

About twenty years ago, when the United States 
Government was in urgent need of a larger quan- 
tity of seasoned oak timber than existed 
in the market, a firm of car builders under- 
took some experiments upon rapid seasoning, by 
exposing green oak timber to steam at 250 lb. 
pressure. Ina short time the outside of the timber 
appeared to be perfectly seasoned, but the middle 
was converted into brown charcoal. It was a 
curious fact that the sides of beams subjected 
to this treatment became concave, while the same 
kind of timber seasoned in the air shrinks more at 
the surface, rendering the sides of a stick of rec- 
tangular section, convex. Unseasoned oak timber 








kept ina dry room at 150 deg. loses 25 per cent. 
of its weight in four days. The preference is for 
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air-seasoned oak, which has been kept in a drying 
kiln for a short time just before the finishing chip 
is removed. 


Water Gas. 

The frm of Schulz, Knaudt, and Co., at Essen, 
in Germany, after overcoming many difficulties, are 
at present very successfully producing and using 
water gasat their works. The apparatus now in use 
produces about 200 cubic metres of gas per hour, 
containing 48 per cent. hydrogen and 44 per cent. 
carbonic oxide, the balance being hydro-carbons, 
carbonic acid, and nitrogen. The results obtained 
are so satisfactory that the firm are going to erect 
apparatus to produce 14,000 cubic metres per day. 
The material used for the production of the gas is 
the refuse from the firegrates of the puddling and 
reheating furnaces. It is washed, but not very 
well, so that it still contains much clinker, and its 
percentage of carbon is not much over 50. Never- 
theless, one kilogramme of such material gives a 
cubic metre of gas. The gas is used for welding, 
and for producing incandescent lights for the works. 


New Sovurn Wates Rattways. 

In a recent issue (January 23) we mentioned that 
it is proposed to build a bridge more than half a 
mile in length over the River Hawkesbury on the 
Great Southern and Northern Junction Railway 
of New South Wales, and we are now able to give 
the particulars of this important work. The clear 
length between the abutments will be 2896 ft., with 
a headway of 40 ft. above high water mark. It is 
to carry two tracks, and have a minimum inside 
width of 25 ft. The borings show that the piers will 
have to be carried to a very considerable depth to 
reach solid ground, in most cases 130 ft. below the 
river bed, or about 200 ft. from the underside of the 
girders. The superstructure is to be of mild steel, 
of atensile strength of not less than 30 and not more 
than 33 tons per square inch. The River Hawkes- 
bury fiows into Broken Bay, which is situated about 
eighteen miles north of Sydney. It will receive 
ships of 1500 tons burthen with safety as far as the 
site of the proposed bridge. Tenders and designs 
for the construction of the bridge may be sent 
to the agent-general, 5, Westminster-chambers, 
London, up to June 1. 


A REGISTERING HyGROMETER. 

M. Richard, of the firm of Richard Brothers, 
opticians and mathematical instrument makers, 
Paris, has designed a recording hygrometer which 
is said to give reliable indications of the humidity 
of the atmosphere. The instrument consists essen- 
tially of a thin slip of cow-horn 70 millimetres 
long, 8 millimetres wide, and one-twentieth milli- 
metre thick. The slip of horn is put under tension 

. by means of a lever actuating a needle or style 
according as the humidity in degrees on a scale, or 
the curves of humidity on a diagram, are required. 
The style carries a marking pen or pencil at its end 
and traces its path on a cylinder of graduated paper 
wrapped round a barrel which turns upon a vertical 
axis once in a week by clockwork. The instrument 
is graduated by experiment under bell jars con- 
taining air at known degrees of humidity. Reg- 
nault’s condensation hygrometer, as perfected by 
Alluard, is used for this purpose. In this way the 
results are found to agree with tables of humidity 
constructed in advance. The horn is found to 
serve the purpose much more accurately and du- 
rably than any other known animal substance which 
expands by absorbing moisture. 


TELEGRAPH AND TELEPHONE LEGISLATION IN 
FRANCE. 

The French administration, in erecting new tele- 
graph lines in Paris and other cities, always finds, 
naturally enough, difficulties created by the owners 
or occupiers of houses on which it is desired to fix 
the supports. Either in a spirit of simple opposition 
or on account of real inconvenience caused, such 
supports are rarely fixed either on the facade or the 
roofs ef houses without more or less determined 
opposition being encountered. Up to the present 
time the only power possessed by the administration 
has been that conferred by clauses in certain Acts 
dated the 28 Pluviose, year VIII., and the 16 
Thermidor, 1807, on works of public utility. The 
Minister of Posts and Telegraphs and the Minister of 
Justice have lately deposited with the Chambers the 
draft of a measure intended to define clearly the 
conditions under which the establishment of tele- 
graphic and telephonic réseaua may be undertaken. 
Such works are defined as belonging to public utility, 
and the owners of houses will be compelled either 





to accept any damage done in fixing supports for 
wires, or to take action against the State for in- 
demnity. 


ArtIriciaL Batt LIGHTNING. 

An effect which bears a strong resemblance to 
ball lightning, has been produced by M. Planté 
with the help of a battery of 16,000 Planté couples 
giving an electromotive force of about 40,000 volts 
on first discharging. He prepared two pads of 
filter paper, moistened with distilled water, and 
brought them very near together with, however, a 
layer of air between, the whole forming an air con- 
denser. Thepads were connected to the poles of 
his battery or accumulators, and he then observed 
a small globule of fire or mimic lightning mov- 
ing about between the pads, and sometimes passing 
from one pad to the other. When a pad became 
dry at any point the light appeared at some 
other point, but would reappear at the old place 
when it was moist again. The likeness to fire 
balls is very striking ; their peculiar wandering 
character is imitated; and if we suppose the 
pads of the air condenser to represent the wet 
earth and a charged cloud, the analogy becomes 
still more remarkable. If we are not mistaken the 
late C. F. Varley suggested that ball lightning 
might be the luminous end of a discharge travelling 
about on the surface of the earth, and M. Planté’s 
experiment tends to support this view. 


Iron SHINGLE GROYNES. 

The ordinary method of protecting property along 
our coasts is to run either timber, stone, or con- 
crete groynes or walls between high and low water 
mark, so that the shingle which generally travels 
along the coast, may be caught and retained. It 
frequently happens, however, that with these struc- 
tures the accumulated shingle of many months is 
swept away by a single high tide. To get over this 
drawback, Mr. A. Dowson has introduced an open 
iron groyne which is fixed like a fence to uprights 
planted in the beach. These groynes allow the water 
to pass through freely while retaining the shingle 
carried into them by the waves. Theshingle is thus 
built up within them until it falls back over the tops 
and travels forward to the next groyne. The 
groynes can be speedily erected to protect a beach 
temporarily ifneed be. They have been in practical 
operation for over two years at St. Anne's foreshore 
near Blackpool, where the sea wall is greatly ex- 
posed to the spring tides of the Irish Sea ; and they 
are also in use on the Brighton beach. A similar 
contrivance in timber has been devised by Messrs. 
Bidder and Lodge for breaking the force of the 
waves and creating an artificial harbour or bathing 
place at any exposed part of a coast. The timber 
frames are anchored in one or more lines so as to 
form a sea fence, and break the force of the waves. 


A Ruyrumic Etectrric BEL. 

In order to distinguish one bell from another it 
is better to give them different rhythms than diffe- 
rent tones ; because few ears are able to distinguish 
more than three different tones. M. Von Hefner- 
Alteneck has constructed an electric bell with an 
automatic device for regulating the rhythm of the 
strokes. It consists of the ordinary electric bell 
arrangement, namely, electro-magnet, armature, and 
contact screw. The stem which carries the clapper 
at its end is made longer than usual, and about 
midway down its length it carries an arm or pawl 
projecting from it at right angles, and catching in 
the teeth of a small toothed wheel revolving in the 
vertical plane of the stem and pawl. This wheel 
is fixed concentrically with a second wheel or cam, 
so that both turn together, and the teeth or pro- 
jections of the cam are so formed as to catch a 
second projecting arm lower down on the stem, and 
shorter in length than the pawl above it. When 
this latter arm encounters a tooth of the cam it is 


thrust from the cam, thereby causing the stem to 
bend orswing back, and in the recoil the clapper 


beats once on the bell. Thus the order of the 
strokes is governed by the way in which the 
periphery of the cam is cut into narrow or wide 
teeth, and a great variety of rhythms can thus be 
obtained, even from the same bell, by changing the 
cam. 


NaturaL Gas—A Bricut Dream. 

The Pittsburgh Manufacturer, in a recent article, 
after depicting the city as it is, all smoke and grime 
and darkness, indulges its readers with a picture, 
drawn from its imagination, of the Pittsburgh of 
the future, when natural gas shall have reached 
its fullest application. All the manufactures will 
be carried on by its means, and all the dwellings 





will use it. Smoke will have totally disappeared, 
coal and ashes will be no longer seen, and the city 
will be the brightest, cleanest, and pleasantest in 
the world. It will no longer ‘‘ look like the ‘ bad 
place’ with the lid off.” Soot will cease to dis- 
tigure the nose of beauty or close the eye of the 
business man. The works of all sorts are to look 
more like palaces, with well-kept grounds around 
them, while the workpeople will wear white shirts 
and collars. Many uses are to be found for the gas 
at present not dreamed of. Thus, in winter snow 
is to be cleared from the streets by a fierce flame 
obtained by means of the gas taken by hose from 
the gas mains. Industries at present banished by 
the dirt and smoke are to flourish alongside of the 
iron, steel, and other works, and an amount of 
prosperity is to ensue far greater than can be at 
present imagined. This bright dream of the Pitts- 
burgh Manufacturer may be a little strongly coloured, 
and will certainly not be realised with great rapidity. 
But some such revolution as this ought to take 
place in due course, not only in the favoured 
regions where the gas is ready made, but also in 
those where it has to be artificially produced. 


Errect OF MotsturE on Biast FurNACEs. 

Not long since reference was made in these 
Notes to some remarks of Messrs. Taws and Hart- 
mann on the effect of moisture contained in fuel used 
in blast furnaces. Referringtothe same remarks, Mr. 
Henry Aitken, of Falkirk, Scotland, has written a 
letter to the secretary of the American Iron and 
Steel Association, giving the results of his own ob- 
servations on this subject. Having made calcula- 
tions and experiments to determine as nearly as 
possible the etfects of certain quantities of moisture 
in the material going into the furnace, he erected 
a rain-gauge and constructed a table showing how 
much extra coal and coke per charge ought to be 
used to compensate for the amount of moisture due 
to the rain that had fallen. The results obtained 
were satisfactory. The fuel was two-thirds coal and 
one-third coke. While this was an advance on the 
usual practice in this country, Mr. Aitken does 
not consider that it fully meets the circumstances, 
but holds the opinion that all coal, and especially 
anthracite coal, should be dried before use in the 
furnace, and not only dried, but charged hot. There 
is ample heat for this purpose going to waste, and the 
process might be carried out by simply having an end- 
less band conveying the coal through a heated cham- 
ber. Some of the advantages claimed for this drying 
and heating of the coal are, that the exact amount re- 
quired would always be charged, the coal would not 
decrepitate as at present, and the gases would be 
better suited for burning, owing to not having so 
much moisture inthem. It is further stated that 
coals are raised in this country containing 8 to 15 
per cent. hygroscopic water, such coals giving a 
black soft coke quite unsuited for blast furnace 
work when coked direct, either in retorts or fur- 
naces. But if such coal is first dried a hard and 
suitable coke is produced. It is also stated that 
when coal is dried and charged hot into retorts the 
gas is ‘‘ worked off’ in little more than half the 
usual time, other advantages being also obtained. 


Proposep Port at THE MovutH oF THE VOLGA. 

The Russian Society for Promoting Russian Trade, 
which gave birth in 1878 to the committee that 
founded the famous Moscow Volunteer Fleet, is 
examining at present a project presented by a well- 
known engineer, named Sakhansky, for construct- 
ing an artificial port off the mouth of the Volga. 
Readers of Mr. Charles Marvin’s ‘‘ Petroleum In- 
dustry of Southern Russia” (published at the offices 
of ENGINEERING) may remember that in describing 
the traftic of petroleum from Baku to Europe, he 
speaks of the transhipment that has to take place 
at the mouth of the Volga. For 30 miles from the 
delta of that river extend sandy shallows, forming 
a great fanlike bed of silt, for the most part rising 
within 9 ft. of the surface of the Caspian. This is 
called the ‘‘ Daivet Foot” or the ‘‘ Nine Foot,” and 
there goods conveyed by the large vessels plying in 
the Caspian Sea, have to be transferred to small 
shallow draught steamers for conveyance up the 
Volga. The spot where the transfer takes place is 
marked by a number of barges and hulks, forming 
barracks for the labourers ; the working staffs of the 
various companies living on the waves like the crew 
of a lightship for the five months during the navi- 
gation season, 30 miles from land, and not going 
ashore again until the ice begins to come down the 
Volga. ‘‘ Daivet Foot” is not a very safe place 
during rough weather, as may be imagined, and 
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vessels arriving have sometimes td cruise about for 
days until an unfavourable wind moderates, To im- 
prove this state of things, Sakhansky proposes 
constructing an artificial harbour at a cost of about 
300,000/., the outlay on which would be covered in 
the course of a few years by a small tax on the 
vessels using it. As the yearly loss in damaged 
goods alone, during the process of transfer and 
squally weather, is estimated at 200,000/., the 
steamboat and transport companies are warmly in 
favour of the scheme, and should the engineering 
experts attached to the Society for Promoting 
Russian Trade pronounce in favour of it also, it will 
doubtless be taken up by the Government next 
season. 


THE TYNESIDE CHEMICAL TRADE. 

The chemical industry of the north-east of Eng- 
land has suffered so many reverses within the last 
few years that most people will be glad to hear of the 
good fortune which has befallen the district. A 
substantial success has rewarded the effurts of Mr. 
Allhusen in his endeavour to obtain local salt for 
manufacturing purposes. The first attempt in this 
direction was made in the year 1883, but met with 
no success. After this Mr. Allhusen became the 
proprietor of a royalty at Cowpon Marsh, on the 
estuary of the Tees. A contract to do the necessary 
boring was made with Mr. Vivian, of Whitehaven, 
who, after piercing to a depth of 1090 ft. by means 
of a diamond borer, has reached a bed of salt said to 
be of the substantial depth of 117 ft. As the royalty 
in question extends over about 120 acres, there will 
be salt enough in all probability to last the fortu- 
nate finders for many years. Mr. Allhusen has 
agreed to transfer the royalty to the Newcastle 
Chemical Works Company without any profit, and 
to take fully paid-up preference shares for the 
amount he has expended in boring. This is a most 
fortunate event for the company in question, whose 
prospects for some time were by no means en- 
couraging. The increasing importance of the am- 
monia process in the production of alkali rendered 
it necessary to the success of the company that the 
cost of raw material should be reduced. The amount 
necessary to establish brine wells and an evaporating 
plant capable of producing 900 tons of salt per week 
is estimated at about 25,000/. The directors of the 
Newcastle Chemical Company propose that this 
sum should be provided by the issue of preference 
shares of the nominal value of Il. each, to beara 
cumulative preferential dividend of 6 per cent. per 
annum. In the event of the shareholders subscribing 
for these shares a dividend of 2} per cent. on last 
year’s trading will be paid; otherwise it is pro- 
posed to apply the surplus profits to establishing 
the works referred to. The substitution by the 
company of the mechanical process of the old de- 
composing furnaces has absorbed a considerable 
sum, but this has been to some extent balanced by 
the sale of a part of the company’s property. 


Gasrous FvEt. 

This subject is coming steadily more and more 
into view. In America the excitement about 
‘‘ natural gas” has recently given it extra pro- 
minence. On the Continent, and especially in 
Germany, it is attracting a great deal of attention, 
and any one looking over technical journals of 
all kinds must be struck by the frequency of the 
introduction of the gas question into papers and 
discussions, at the meetings of engineering and 
metallurgical societies, as well as by the number 
of articles dealing directly with it. The Berg 
und Hiitteuminnische Zeitung has just concluded 
a long article on the ‘* Transport of Fuel; and 
Advantages of using Gaseous Fuel.” There is 
not much that is new in this article, but it goes 
into interesting considerations as to what may be 
doue when the matter is properly taken up. It is 
incidentally stated that ‘‘so far as the comparison 
can be made,” the costs of gaseous fuel, conveyed to 
a distance in pipes stands to the cost of solid fuel 
carried by rail, in a proportion of 4 to 1 on an 
average, and that in favourable cases the advan- 
tage would be still more on the side of the gas. 
No data are given for this statement. It appears 
that proposals have three times been made to supply 
Berlin with gas from some extensive lignite mines 
about 27 miles away. The first proposal was made 
some 25 years ago. Gas was to be forced along 
mains to Berlin by means of fans. But fans cannot 
be advantageously employed to maintain a pressure 
of more than about $ metre column of water, so 
that extremely large mains would be required. The 
second proposal was made about 16 years since, and 








was of a much more advanced nature. 


water column, by means of blowing engines. Cal- 
culations were given to prove that the undertaking 
would pay 13 to 15 percent. The latest proposal 
was made two years ago. Water gas was to be 
produced at the mines and forced into the mains at 
a pressure of three atmospheres. The pipes were 
to be laid in the ground along a line of railway that 
passes near to the mines. None of these proposals 
have yet gone further than paper. Probably the 
things that are being done, and will yet be done, 
in the natural gas regions of America, will provide 
the necessary stimulus and encouragment to make 
a serious beginning elsewhere. 
Tue Wirnam New SEA CHANNEL AND 
IMPROVEMENTS. 

The new sea channel of the River Witham may 
be included amongst some of the most important 
works in river engineering that have been carried 
out in this country. During periods of heavy rain- 
fall a large area of fen-land was constantly flooded, 
and in 1878, Mr. J. E. Williams was instructed 
by the General Commissioners for Drainage by 
the River Witham to report with a view to di- 
minishing the disastrous effects of the frequent and 
recurring floods. Mr. Williams in his report, pointed 
out the unfavourable and deteriorated condition of 
the outfall channel generally, the lower reach of 
which falling into the Wash was untrained and 
broken through a mass of shifting sands. As the 


most permanent and effectual remedy Mr. Williams 
advised the cutting of anew and more direct channel 
through the land to deep water—a work previously 
recommended from time to time by many engineers, 
including Sir John Rennie, Sir William Cubitt, and 
In the following year (1879) 


Sir John Hawkshaw. 


* marked a variation ten times greater than that 
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be made in retorts at the mines, and forced along a | 
main of 1} metre diameter at a pressure of 55 metres | 
| above the sluice. 























































liams advised the enlargement of the grand sluice 
and the widening and improvement generally of the 
channel of the Witham for a reach of twelve miles 
In 1881 the Witham General 
Commissioners obtained the necessary Parliamen- 
tary powers for these works, and they were imme- 
diately commenced. The whole of these works, 
costing in the aggregate about 200,000/., are now 
nearly completed, and they have been designed and 
carried out under the direction of Mr. J. E. Wil- 
liams. The enlargement of the grand sluice, con- 
sisting of a new navigation lock, was let to Mr. 
William Rigby, of Worksop, and the lock was 
opened in December, 1883. 


Potar EartH CURRENTS. 

Some interesting observations have been made 
at the German Polar station of Kingawa, on earth 
currents in high latitudes. In 1882 at the St. 
Petersburg conference, it was agreed to admit ob- 
servations on telluric currents, and their connection 
with magnetic and auroral effects into the pro- 
gramme of the polar observatories ; and soon after 
Messrs. Siemens and Halske, of Berlin, the well- 
known German manufacturers, furnished theGerman 
Polarexpedition with twelve kilometres oflight single 
wire cable, a mirror electro-dynamic, an aperiodic, 
and an astatic galvanometer, together with resistance 
boxes and batteries. In January, 1883, this cable 
was laid onthe ice of the fjord, near the station in 
a circle or loop, the ends being brought into the 
observatory. The surface inclosed by it was 7.889 
square kilometres; calling E the electromotive 
force, F the extent of the circuit, y the vertical 
intensity of magnetism, and ¢ the time, we have 
E=F?, 

dt 
y, we can calculate the intensity of the induced 
currents inthe cable. But this was found impos- 
sible by the German observers, because the 
apparatus to determine the vertical variations 
differed much in the results which they registered. 
They were two iron induction variometers of 
Lamont, and a Lloyd balance. The first 


Then if we know the variations of 


marked by the balance. Hence the observers were 
obliged to form an opinion on the variometers from 
the currents in the cable instead of calculating 
these currents from their indications. The exacti- 
tude of the Lloyd instrument was thus proved and 
the cable with a galvanometer in circuit found to 
be a good indicator of the variations of vertical 
magnetic intensity, with this drawback, that it only 
registered the speed with which they changed, 
not the values themselves. In taking the three 
intensities of the current obtained by estimation 
for the time between two readings of the instru- 
ment, they calculated the mean intensity for each 
half-minute during the duration of the observa- 
tion, and they afterwards compared that in- 
tensity with the movements of the Lloyd balance 
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it was decided to promote a Bill in Parliament for 
the purpose, and in 1880, though the scheme was 
strongly opposed in the House of Lords by the 
River Welland Trustees, the necessary Parliamentary 
powers were obtained. Under the Act an outfall 
board was constituted and during the same year 
the contract for the new sea channel was let to 
Mr. Thomas Monk, of Liverpool. The new channel, 
of which a plan and section are annexed, is three 
miles long and its cross section is in excess of 
that of the Suez Canal or the Amsterdam ship 
canal, The depth of water in the channel at spring 
tides is 26 ft. Gin., and its width at high water 
between the banks is 460 ft. The material excavated, 
nearly two million cubic yards, consisted chiefly of 
silt and clay, and fascine work and cliff stone have 
been used for the protection of the work where 
found necessary. The closing of the old sea channel, 
a most difficult element in the scheme, was success- 
fully accomplished in August, 1884, and since then 
the new channel has been extensively used and by 
a much larger class of vessel than formerly fre- 
quented the Witham. The new channel has already 
effected a depression of 3 ft. 3 in. in the low-water 
level at Hobhole, and the upper reach of the river is 
gradually scouring, a result highly beneficial both to 
the drainage and navigation. In continuation in- 
land of the improvement of the outfall Mr, Wil- 





‘on the prospects of trade in Western Asia, recently 























according to the formula bi Ay. From’ can 
be calculated in degrees of the galvanometer, the 
intensity of the current in the cable of the vertical 
intensity changes with a given speed. On the 
other hand, this change of electromotive force in 
the cable is given in an absolute manner by the 


dy 


equation e = F ~~ If the sensibility of the galva- 


¢ 

nometer is known the resistance of the cable can 
also be expressed, or in other words, the value of 
the true ohm can be found from the factor b. This 
new method of determining the ohm in which a 
single loop circuit extending over a large area 
takes the place by a small coil of many turns, is 
worthy of attention. Deposited on dry ice its in- 
sulation would be enormously high. 


CoMMERCE IN WESTERN ASIA. 

So much attention is paid in the present day to 
the importance of Africa as an outlet for British 
commerce, that it is well we should be reminded 
occasionally that there are yet other fields worth 
cultivating. Mr. Arthur Arnold, M.P., has made 
avaluble contribution in this direction by a paper 


read before the Manchester Geographical Society. 
In that part of the world nothing is done to facili- 
tate British commerce, and nothing will be done 








196 


ENGINEERING. 


[Frs. 20, 1885. 








until the manufacturers and merchants of these 
isles bestir themselves and insist upon the Govern- 
ment taking some steps to protect British interests. 
And yet the markets of Western Asia are worth 
striving for, to judge by Mr. Arnold’s figures, and 
there must be an especially wide field for engineer- 
ing enterprise when once the country is opened up. 
The new Congo Trading Company state that the 
total commerce of their district may be put at 
2,800,000/., but even under the neglected condi- 
tion of affairs, that sum is not greater than 
the English and Indian trade up and down the 
Persian Gulf was in the year 1882. The name of 
Bushire is certainly not one very familiar to the 
English trading community. It has no harbour fit 
to accommodate seagoing vessels, and the ships of 
the British Indian Company have to anchor three 
miles out at sea. Yet Bushire is the chief southern 
port of Persia, and in 1882 its trade with England 
amounted to 600,000/. This port is 519 miles from 
Ispahan, part of the road being of considerable 
difticulty ; still, in 1882, Manchestor goods worth 
300,000/. were taken into Bushire by road from 
Shiraz, which lies between Bushire and Ispahan. 
From the latter place to Shiraz, about 323 
miles, the track is good, and a carriage road 
could be easily made. Between Bushire and 
Shiraz, however, our trade is constantly being 
driven away, and all improvements which Persia 
is making are towards the region of the Caspian, 
which favours Russian commerce. Mr. Arnold 
also referred to other ports. to which we might with 
advantage turn our attention. The British trade 
with Bagdad, in spite of hampering restrictions and 
misgovernment, amounts to nearly 1,000,000I. 
Yet Bagdad is a miserable ‘city in a wasted land of 
wonderful natural fertility. In all these three 
places, Bagdad, Bushire, and Ispahan, there is no 
English consul. A year ago steamers ran direct 
from London to Bussorah on the Tigris, but the 
service has been abandoned owing to harassing re- 
strictions. The River Karun again isthenatural high- 
way into Southern and Central Persia, and should 
be opened for free traftic. Reference was also 
made to the free navigation of the Euphrates and 
the Tigris. Mr. Arnold has no doubt that the 
valleys of the Euphrates will be the scene of vast 
commercial activity, and if the rivers referred to 
were not ubstructed by the Turkish Government, a 
small sum would insure the success of any com- 
bination established to open them up by steam 
navigation. The improvement of this part of the 
world by means of a railway claimed a good’deal of 
public attention a short time ago. We are glad to 
see that some one has now come forward to advo- 
cate the claims of transit by water, which would tell 
far more to British interests. 


THE Recent EARTHQUAKES. 

A number of interesting physical observations 
have been made on the recent earthquakes in Anda- 
lusia and the Azores. The shocks near Malago 
varied in destructive effects according to the nature 
of the ground; buildings founded on sand at the 
borders of the Mediterranean Sea, suffered in general 
less injury than houses built on rocks and at a 
higher level. The first shock was felt about 9 P.M. 
on December 25 last, the tremors being very 
violent and lasting, as well as exceedingly rapid. 
Then there was a stoppage for two or three seconds, 
followed by a trembling stronger and more rapid 
than before. Fortunately this did not last long, 
else every building would have been destroyed. 
During the night of the 25th of December the 
shocks were continued from time to time at intervals 
of from 45 min. to 80 min., and varied in strength, 
but were mostly feeble as compared with the first 
shocks. Further shocks were felt until January 1, 
1885, more of them occurring by night than by day, 
and the nocturnal ones being stronger than those of 
the day. Theshocks were felt at Madrid, but they 
were feeble there. In fact the severe shocks were 
felt over a belt of country bordering the Mediter- 
ranean, and 150 to 200 kilometres broad. By means 
of a large vessel of water, M. Germain observed that 
the shocks, except one, took place round an axis 
parallel to the borders of the sea, and cutting the 
north and south line at an angle of 74 deg. on the 
east side of the latter. Each shock was accompanied 
by a roaring sound like that of adistant storm ; but 
the sea remained calm as usual. Another observer 
states that great rocks were rolled down the slopes 
of the Sierra Alhama, and the captains of the 
vessels, the Isabel, bound for New York, and the 
Clementine, for Valencia, report that the earth- 
quake was felt at sea by the Isabel in longitude 





28 deg. 51 min. W., latitude 29 deg. 55 min. N. ; 
and on December 18, by the Clementine, in longi- 
tude 12 deg. 30 min. W., and latitude 33 deg. N. off 
San Fernando on December 23. Moreover, the 
shocks were felt at Terceira in the Azores Islands 
at 2.30 a.m. on the 22nd of December, but without 
doing any damage. 





MISCELLANEA. 
_ THE actual revenue of the colony of Natal last year was 
609,000/., against an expenditure of 500,000/. 


The balance-sheet of the Bristol Water Works Company 
for the past year allows a dividend of 54 per cent. 


The commercial treaty between Germany and the 
Transvaal has been signed. 


On Monday last an explosion of a small powder 
magazine occurred at Gibraltar, by which eight soldiers 
and nine civilians were killed. 


The accounts of the Gloucester Wagon Company for 
last half-year show an interim dividend at the rate of 
4 per cent. per annum. 


Mr. Littlejohn, of Whitemyres, Aberdeenshire, has 
been awarded the Royal Northern Agricultural Society’s 
premium for ensilage. 


The Admiralty authorities have determined not to put 
compound engines into the Minotaur, and she has only 
been repaired to serve for a period of eighteen months. 


The Great Northern and Western (of Ireland) Railway 
dividend for last half-year will be at the rate of 5/. 6s, 8d. 
per cent. per annum on the ordinary stock. 


The dividend on the Dublin, Wicklow, and Wexford 
Railway for last half-year is to be at the rate of 2 per cent. 
per annum. 


The directors of the Ross and Monmouth Railway 
Company recommend a dividend of 12s. 9d. per share on 
4000 preference shares. 


The United States Government has just issued a series 
of sixteen maps illustrating Professor Sargent’s valuable 
report of the forest trees of North America. 


The directors of the East London Water Works Com- 
pany, subject to audit, recommend a dividend at the same 
rate as the last, viz., 74 per cent. per annum. 


An avalanche at the Emma Mine Works, near Salt 
Lake City, has destroyed the village. A number of 
people were buried in the snow. Sixteen lives were lost. 


The noise of work on anvils or work benches can, when 
desirable, be reduced by resting them in boxes of sand or 
sawdust. 


Sir Richard Temple read a paper before the Statistical 
a. on Tuesday last on ‘‘ Population Statistics of 
ina.” 


As yet there is no prospect of improvement in the state 
of the Lancashire cotton trade, which is in a very de- 
pressed condition. 


The English Crown Spelter Company’s balance-sheet 
shows a dividend at the rate of 10 per cent. per annum, 
less income tax. 


The directors of the Wigan Coal and Iron Company re- 
commend a dividend at the rate of 2} per cent. per annum, 
tax free, for the last half-year. 


The Dutch Steamship Company will despatch the first 
steamer of the new Amsterdam-London line on the 31st 
of next month. 


Messrs. Yarrow and Co. have received an order from 
the Austrian Government to construct two torpedo boats. 
The guaranteed speed is 24 knots. 


The end of the Mackay-Bennett cable has been landed 
from the Faraday, and it is expected that communication 
with New York will be made immediately. 


Steel keys magnetised are the latest aids to the use of a 
latch-key on a dark night. A countersink in the es- 
cutcheon around a keyhole is used for the same purpose. 


Maple boards scored with parallel groves 4 in. in width 
and depth, and in. from each other, present advantages 
over cast-iron plates, for the treads of factory stairways. 


Some railroads in the United States have recently been 
equipped with pieces of hard wood bolted at the switches, 
frogs, and guards, so that persons cannot have their feet 
caught in such places. 


It is said that a commission, consisting of the consuls- 
general, each assisted by a technical delegate, will shortly 
assemble at Cairo, in order to settle questions connected 
with the free navigation of the Suez Canal. 


In consequence of the suggestion of the German Govern- 
ment to tax barrels containing American petroleum, the 
English steamship owners propose carrying American re- 
fined oil in bulk to German ports. 


At the general meeting of the London General Omnibus 
Company it was said that provender was cheaper last year 
than it had been since 1880. The dividend and bonus 
amounted to 12} per cent. for the year. 


The Royal Commission for inquiring into the loss of 
life at sea and the Marine Department of the Board of 
Trade, held their preliminary meeting on Wednesday 
last. Lord Aberdeen presided. 


A cask of iron turnings makes a good foundation for 
wood posts supporting buildings. The post should extend 
well into the cask and the turnings be rusted by means of 
sal ammoniac, or salt and water, 





H.M.S. Nymphe, 1574 tons, an obsolete wooden vessel 
of the sloop class, has been sold by the Admiralty. She 
will be broken up at Messrs, Castle and Sons’ yard, Vaux- 
hall, where so many historic craft have ended their days, 


An explosion of gas in the Vale Colliery, in Nova 
Scotia, has resulted in the deaths of fourteen colliers out 
of twenty-two in the pit, the other eight being rescued, 
badly injured. 

A telegram from Iquique says that the nitrate pro- 
ducers have resolved to diminish the production to 
1,000,000 quintals yearly throughout the entire coast 
until the stock in Europe has been consumed. 


The directors of the Leeds Tramway Company recom- 
mend a dividend at the rate of 2 per cent. per annum, 
Six new engines have been smetianl from Messrs. Kitson 
and Co., and are now at work, 


The directors of the Newcastle and Gateshead Gas 
Company recommend (after paying interest on debentures 
and loans, and an intermediate dividend of 44 per cent.), 
a second half-year’s dividend of 44 per cent. 


The directors of the General Steam Navigation Com- 
pany recommend a dividend subject to final audit at the 
rate of five per cent. per annum on the ordinary fully 
paid-up shares for the last half-year. 


The Dutch Government is negotiating with the United 
States for a reduction of the import duties on Dutch 
sugar, and with Japan for the conclusion of a treaty of 
commerce, 


President Arthur, in a message to Congress, recom- 
mends that further assistance granted to the New 
Orleans Exhibition, which is at present a failure, so as to 
permit of its being re-opened next winter. 


The Newcastle and Gateshead Water Company pro- 

sed dividend is at the rate of 84 per cent. per annum 
or the half-year on old ordinary stock, and 5/. 19s. per 
cent. per annum for the 1876 stock and shares. 


Additional interest was given to the annual meeting of 
the Royal Microscopical Society on Wednesday last, by 
the President, Dr. Dallenger, giving the result of his and 
Dr. Drysdale’s researches into the position of bacteria and 
monads in biology. The results are of the highest value. 


An extraordinary general meeting of the Kent Water 
Works Company was held on Monday at the City Ter- 
minus Hotel, to consider proposals for raising further 
capital and issuing new shares. Reporters were, however, 
refused admission. 


A series of experiments with a new description of loco- 
motive torpedo have recently been concluded at Sheerness, 
The results are said to have been very satisfactory, but 
considerable care has been taken to keep the details secret. 
The torpedo is steered from land. 


Atthe recent annual meeting of the Franklin Institute, 
at Philadelphia, it was proposed to hold another exhibi- 
tion next autumn, and measures were taken to secure a 
lease of the land where their present exhibition building 
stands. The present membership is 2050. 


The half-yearly report of the directors of the Sub- 
marine Telegraph Company recommends a dividend at 
the rate of 14 per cent, per annum, and the transfer 
from profits of 8026/. to the reserve fund, which is 
= —_ to 140,958/. The balance to be carried forward 
is 378/. 

The weather in the northern part of the United States 
is still very bad. Many lives have been lost, and serious 
disasters caused by snowstorms and gales, high tides and 
the consequent flooding of the country. usiness in 
Chicago is still almost at a standstill on account of the 
snow, many of the lines being yet blocked. 


An accident has occurred at Whalley Bridge on the 
London and North-Western Railway. A goods train left 
the metals, and the engine fell over a stone bridge intu 
the street below. The driver and a guard who was on 
the engine were killed, but the stoker jumped off and 
escaped. 


The report for last year of the India-Rubber, Gutta- 
Percha, and Telegraph Works Company has been issued. 
A dividend of 1/. per share is recommended, making with 
the interim dividend, a total dividend of 15 per cent. for 
the year. Both in general and cable work the amount 
of business has largely increased on the previous year. 


The British North Borneo Company has received from 
the Sultan of Brunei another important cession of terri- 
tery, consisting of about 60 miles of coast line and 4000 
square miles of country, including a river navigable for 
100 miles. Minerals are said to abound and sago is ex- 
ported. The inhabitants in other parts are asking to be 
taken under the company’s rule, 


A group of English financiers have offered to take up 
the contract for a railway from the Orange River tuo 
Kimberley on condition of the Government waiving the 
right to purchase the line for ten years. The Govern- 
ment, however, have declined these conditions, and intend 
introducing a Bill next session for the construction of the 
line. 


The receipts on account of revenue from April 1, 1884, 
to February 14, 1885, were 73,671,033/., against 75,361, 164/., 
in the corresponding period of the preceding financial 
year. The net expenditure was 73,841,101/., against 
73,837,394/. to the same date in the previous year. The 
Treasury balanceson February 14 amounted to 5,890,6051., 
and at the same date in 1884 to 7,883,940/. 


Active measures are being taken in opposition to the 
demands of the railway companies in the hop country. 
On Saturday afternoon a conference took place between 
representatives of the Canterbury Town Council, the 
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East Kent Chamber of Agriculture, and the Local 
Chamber of Trade, at Canterbury. As a result, it has 
been resolved to present a joint petition to Parliament in 
furtherance of their views. 


A recent contact of an electric light wire in New York 
City with a fire-alarm wire, completed the circuit through 
thirty-five fire-alarm call boxes in the most dangerous 
part of the city. Even if the continued abrasion between 
the two swaying wires had worn away the insulation, no 
further results would have happened if the electric light 
circuits had been free from contact with other conductors 
leading to the earth. 


The directors of the Millwall Dock Company recom” 
mend a dividend (after providing for the dividend on the 
preference stock) of 3/. 5s. per cent. for the half-year on 
the ordinary stock, making the dividend forthe year 
4/. 10s. per cent., or the same as in 1883. There has been 
a decrease in the tonnage and number of vessels entering 
the docks, which is due to depressed trade. Additional 
granary and warehouse aceommodation has been pro- 
vided during the last half-year. 

The directors of the Brentford Gas Company for the 
half-year ending 3lst of December, 1884, recommend 
dividends, subject to income tax, at the rate of 5l. per 
cent. per annum on the 5 per cent. preference stock, of 
10/. 15s. per cent. per annum on the consolidated stock, 
and of 7/. 15s. per cent. per annum on the new stock, 
1881. They announce the further reduction in price of 
the company’s gas as from the last quarter to 3s. 4d. per 
1090 cubic feet. 


The Board of Central Sugar Factories, of Brazil, states 
that the payment by the Brazilian government of 9450/. 
on account of interest on the four factories now in work 
places their guarantee of the company’s undertaking be- 
yond question. Up to the Ist of January last nearly half 
a million had been spent, and four factories with 
distilleries, tramways, and the necessary locomotives and 
wagons, besides other plant, had been provided. The 
machinery for two other factories is also in Brazil. 


On Friday last a fatal boiler explosion occurred in a 
brickfield near Beckenham, belonging to the Mid-Kent 
Brick peer mg Five men were killed. The inquest 
was opened by Mr. E. Arundel Carttar, the coroner for 
Kent, on Saturday last ; but formal identificaton of the 
bodies only was taken, the inquiry being adjourned until 
to-morrow week, the 28th inst., for the production of 
scientific evidence as to the cause of the explosion. The 
officers of the Board of Trade have also held a preliminary 
inquiry into the matter during the present week. We 
shall deal with the whole subject fully after the inquest 
has been completed. 

The following are some of the details of the German 
Corvette Alexandrine, the launch of which we mentioned 
last week. She is constructed of iron and steel through- 
out, with a double teak planking, sheathed with copper. 
Displacement, 2370 tons ; length between perpendiculars, 
223 ft.; beam, 41 ft. ; draught of water, 16} ft. forward, 
18 ft. aft. The stern-post and rudder-post are of bronze. 
Cross bulkheads divide the vessel into eight water-tight 
compartments. There are two independent compound 
engines, capable of developing together 2400 horse-power, 
and supplied with steam by four cylindrical boilers. The 
estimated speed is between 14 and 15 knots. The arma- 
ment consists of ten 10.5 centimetre guns, a bow anda 
stern gun, four revolving guns, and a torpedo-launching 
apparatus. 

The following statement of the gross receipts and the 
expenditure of the twelve leading English railways during 
the half-years ended December 31, 1884 and 1883, is taken 
from the J'imes. 











Gross Receipts. Expenses, 
* 
1884. 1883. | 1884. 1883. 
Manchester, Sheffield, £ £ | £ £ 
and Lincoln .. 1,048,488 1,055,504 513,296 516,951 
London, Brighton, and | 
South Coast 1,164,522 , 1,163,645 | 522,675 | 536,300 
South-Eastern . 1,157,419 1,200,141 | 548,695 549,193 
Great Eastern.. .-, 1,934,855 | 1,909,568 | 1,021,347 | 1,032,999 
London and South- | | 
Western 35 .. 1,556,281 1,539,981 868,511! 843,554 
North-Eastern .. 8,299,255 3,584,045 | 1,767,403 | 1,846,273 
Lancashire and York- | | 
shire .. aes ..| 1,961,716 1,941,613 | 1,082,429 | 1,062,550 
Great Western .| 4,101,153 4,170,587 | 1,965,903 | 2,031,930 
Great Northern .. 2,000,298 1,994,998 | 1,109,198 | 1,105,857 
London and Norih- | | 
Western... .. 5,411,415 , 5,456,653 | 2,734,282) 2,762,583 
London, Chatham, and | | 
over o6 .. 682,252 685,608 | 340,650) 338,127 
Midland . 8,844,993 3,878,102 | 2,011,475 | 2,031,276 
Total 28,580,450 |14,485,849 14,657,593 


.. 28,162,847 
| 














THE PATENT OFFICE LIBRARY. 
To THE EpitoR oF ENGINEERING. 

S1tr,—Your correspondent, Mr. Easther, has earned the 
thanks of a large number of people in making the sugges- 
tion that the library should be opened later in the evening 
—say as at the British Museum reading-room, until 8 p.m. 

This would be much appreciated both by town and 
provincial people, whose business would be very much 
facilitated. 

There must be many who are considerably incon- 
venienced by the present limited hour, and who, unable 
to complete their searches by 4 p.m. (the present clos- 
ing hour) have to stay in town longer than they would, 
while another hour or two would enable them to conclude 








their investigations and return to the country by the 
night trains. 

The artisan class of inventors are practically deprived 
of the advantages of the library both for reference to the 
technical literature and to the specifications, as they can- 
not make any references except S losing time during the 
day, and there seems no doubt it would A a great gain to 
these and many others if the time was extended at least 
till 8 p.m., and that being so the concession should be 
made to the public without reference to the slight altera- 
tions it may involve as to attendants, &c. 

I an, Sir, yours truly, 
WILLIAM WARREN. 
72, Bishopsgate-street, February 16, 1885, 








THERMODYNAMICS. 
To THE EpITOR OF ENGINEERING. 

Sir,—Referring to my letters on Thermodynamics, 
which appear on pages 489 and 514, November and De- 
cember, 1880, I have now to announce that the outcome 
of my continued investigations is that the ‘‘ second law” 
of thermodynamics is not a law of nature. 

The theoretical efficiency of heat in the cycle steam 
engine is greater than is expressed by temperature-range 
divided by absolute-temperature, and this excess increases 
as the higher temperature increases, This accounts for 
the unexpectedly high efficiency of the triple expansion 


as pe 
ondon, Feb, 18, 1885. J. MACFARLANE GRAY, 








SECONDARY BATTERIES. 
To THE EpiTor oF ENGINEERING. 

Sir,—Even at the risk of exhausting the patience of 
your readers I hope to be allowed to reply to Mr. Maxwell- 
Lyte’s last letter, as it should be made evident that we 
are not arguing upon the same premises. 

Mr. Maxwell-Lyte bases his argument upon a stage in 
the operation which begins where mine leaves off. I 
really must apologise if I have not been sufficiently 
definite in my reiterated statements, as I do not and 
never have claimed the disintegration or miscalled 
** roughening ” of the plate whilst it is being subjected to 
the action of the electrical current for the purpose of 
effecting its formation. WhatI do claim is an actual 
roughening of the plate or rendering it spongy preparatory 
to its being so subjected, in order that the required 
formation may be facilitated and rendered more effective. 
If I have failed to make myself sufficiently explicit on 
this point to satisfy Mr. Maxwell-Lyte, I fear I must 
give up the hope of ever doing so, but how any quibble 
can arise as tothe meaning and the intention of the words 
I employed in my specification—which are as plain and 
explanatory as any words in the English language can 
be—I am at a loss to conceive. 

The two ‘‘ stages ” defined above upon which our re- 
spective arguments are based, are pe distinct the 
one from theother. I repeat that I have never attempted 
to claim what it pleases Mr. Maxwell-Lyte to persist in 
combating my right to claim. 

The other matter to which he refers, viz., as to 
whether Messrs. Elwell-Parker employ the “ nitric” or 
the ‘‘ nitro-sulphuric ” acid process is immaterial to the 
discussion. For myself I should give preference to the 
former (as they probably do), for what appear to me to be 
good practical and commercial reasons. At the same 
time, 1 thank Mr. Maxwell Lyte for at last making (what 
I presume may be accepted as) the admission on his part, 
“that the fact of nitric acid dissolving, corroding, and 
pitting the surface of lead plates was already publicly 
known, and was not a proper subject for a patent.” 

I wish it, however, to be understood that I have no 
ae reason for discussing the validity or otherwise of 
Messrs. Elwell-Parker’s claim for the use of nitro- 
sulphuric acid for roughening lead plates. Tothis method, 
whether patentable or not, they are so far as I am con- 
cerned quite welcome, it is not one I should use, but 
whether the plates so roughened may be subsequently 
employed for secondary batteries without license from the 
owners of my patent, taken out nearly a year previously, 
is altogether another matter, and is the one question of 
interest which has to be determined between us. 

To pass, however, from personal matters to those of 
more general interest. The question of the storage of 
electrical energy is so vital, and hasso important a bearing 
upon the future success and extended employment of 
electricity for lighting and motive power, that there ap- 
pears to me to be at the moment no subject connected 
with electricity better meritiig attention or more worthy 
of being taken up by those interested in its progress. 

Any dispute as to what one patentee or what another 
can do, or what rights they may respectively possess, is 
abstractedly of infinitesimal importance in comparison 
with the great problem of how the use of storage batteries 
can be best and most quickly developed ; yet whilst the 
question of respective rights is undecided, progress must 
be stayed, as it is evident that before any of the various 
interests can be expected to enter upon competitive trials, 
the rights under dispute should be decided either amicably 
or in the courts of law. 

Legal proceedings on such scientific matters are much 
to be deprecated, if by any means they can be avoided, 
as entailing expense, delay, and uncertainty, and it is 
for this reason that I suggest that if a committee of 
three or four disinterested and distinguished men, such 
for instance as Sir Frederick Abel, Sir Frederick Bram- 
well, Sir William Thomson, and Professor Oliver Lodge, 
assisted by competent legal counsel, such as Mr. 
Webster and Mr. Moulton, would allow themselves to 
be nominated to hold a conference with the various 
secondary battery claimants, to go through the patents 
with them, and to weigh their respective claims, not only 
much expenditure of time and temper, but possibly many 


thousands of pounds would be saved to those who must 
otherwise become litigants, and a great and deserved 
impetus would be quickly given to one of the most in- 
teresting developments of electrical science. The decision 
of such a committee once given, comparative tests of the 
vaxious forms validly claimed by the respective interests 
could doubtless be arranged to take place under the 
guidance of competent experts, and the existing uncer- 
tainties would probably at once and for ever be dissi- 
vated. 
. I may be laughed at for advocating so new a departure 
from the general course in such matters, but I commend 
it to the judgment of all concerned as being well worth 
consideration in order to avoid wasting in the courts of 
law time, energy, and money, which would be better ex- 
pended in pressing onward to success, | 

I shall be pleased if any of those interested who ap- 
prove of such a plan will communicate with me. To be 
of any practical good the scheme must be agreed to by all 
who put themselves forward as taking or wishing to take 
an active part in the work. 

I an, Sir, yours faithfully, 
JOHN S. SELLON. 
The Hall, Sydenham, February 9, 1885. 








AUXILIARY RUDDERS. 
To THE Epitor oF ENGINEERING. 

Srr,—In reference to the recent loss of the s.s. Alaska’s 
rudder when at sea, I beg through the medium of your 
valuable paper to call the attention of those interested 
to the necessity of providing a subsidiary rudder in the 
case of a breakdown, similar to that which occurred on the 
above-mentioned ship. 

Until this is done, the losses and detention which so 
frequently occur, both to passengers and owners, will 
never be decreased. 

To remedy this defect, I have noticed that Messrs, 
Philp and Forrester have invented an ellipitical-shaped 
tank which when placed in the water at the vessel’s stern 
acts as efficiently as the original rudder. When not re- 
quired as arudder it can be utilised either as a raft for 
saving life or landing cargo, or at least a water tank. 

As it is made of iron or steel, and perfectiy water-tight, 
it is very light and consequently buoyant, and can, I 
believe, be taken from the deck and placed in position to 
steer the vessel in the short space of fifteen minutes in any 
weather, and with the expenditure of very little trouble, 
when the ship would again be entirely under control, and 
be at once able to resume her journey without in the least 
interfering with her former speed, and thereby giving 
no cause for anxiety, loss, or detention, to passenger or 
shipowner. 

I feel assured that this matter has only to be mentioned 
in order to induce shipowners, underwriters, &c., to con- 
sider the advisability of providing every ship with a sub- 
sidiary rudder, and I am confident from what I have seen 
that if they are given a fair trial they will fully realise 
the expectations of the inventors. 

I am, Sir, yours sincerly, 
WALTER ANDERSON. 
9, Poplar Grove, Dingle, Liverpool, February, 1885. 








STEERING FISH TORPEDOES. 
To THE EpIToR OF ENGINEERING. 

Srr,—In your last issue I note a letter from “‘E. 8.” laying 
a prior claim to the self-steering torpedo lately patented 
by Mr. Paulson, and illustrated in your journal of the 
6th inst. ‘‘E. S.” states that he sent his drawings and de- 
scription to the Portsmouth authorities in March last. I 
hold an acknowledgment from the ‘dmiralty, dated 
January 19, 1881, of a similar invention for steering by 
electro-magnets governed by a compass needle, but to 
insure a correct aim I arranged a movable sight with 
points at either side situated above and swivelled to the 
centre of the needle to make contact with the battery. 

I cannot understand that the vibration of the torpedo 
would be too great for the compass, for without resorting 
to means for steadying the needle, it must possess its 
natural tendency of pointing towards the north; the only 
difficulty that I see to contend with is, lee-way from 
cross-currents, &c. Did “‘E. S.” offer his invention to some 
foreign government as he advises? I trust that in practice 
Mr. Pisces may find the invention a success, 

ALBERT E, ADLARD. 


To THE EpIToR OF ENGINEERING. 

Srr,—Will you kindly allow me to state, in reply to 
*E.S.’s ” letter that appears in your last issue of the 13th 
inst, that the application for my patent for steering and 
propelling torpedoes was made some months prior to the 
date (March) he mentions. 

am also much obliged to him for his suggestions re- 
specting offering the invention to some foreign govern- 
ment. I may state that, although it has been sub- 
mitted to the Admiralty, I do not expect great results 
therefrom, as I am well aware, as he says, that no matter 
what the utility or merits of an invention, it is almost 
useless to expect them to take it up, unless considerable 
interest can be brought to bear in the proper quarters. It 
is well known there are certain vested interests to over- 
come, also it is their policy to keep outsiders at a distance 
by all possible means. 

Negotiations are now in progress for constructing a 
large number of these improved torpedoes with all the 
latest improvements for abroad, as it is calculated that a 
large torpedo, able to destroy the most powerful ironclad, 
possessing great speed, and capable of being steered in a 
direct course, can be made for about 100/. These will 
probably be made abroad, and in the not unlikely event 
of a war breaking out, will be sold to the highest bidder, 
so that we must not be surprised to find them used against 





us. lt is also certain that torpedoes will play an im- 
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portant part in wars of the future, while in them lies the 
cheapest, most thoroughly effective, and ready means of 
defending not only our coast line, but also our coaling 
stations, and more especially our colonies, should Aus- 
tralia and New Zealand ever declare their independency. 
With a sufficient number of such torpedoes in their pos- 
session, coupled with a number of torpedo boats and 
swift cruisers, they might bid defiance to almost any 
attack that is likely or could be brought against them. 

In conclusion, I may state that compressed air may be 
the motive power, but using carbonic acid in my plan is 
the least complicated and simplest of any. 

The needles or compasses used by me are so constructed 
that they are in no way affected by even more violent vi- 
brations or shocks than the torpedo is likely to meet with, 
until it explodes on contact. 


February 17, 1885. R. Pavuson. 





BESSEMERISING COPPER MATTES. 
To THE EpiTorR OF ENGINEERING. 

S1r,—In your issue of November 21, 1884, e 471, 
under the above heading, you state that John Holway 
was the original inventor of that process, which failed 
from being too close a copy of the renowned process in 
the iron trade. Will you _—_ permit me to correct 
the error into Which you have fallen by referring you to 
an English patent No. 219 of January 23, 1869, granted 
to H. H. Murdoch as a communication from me, which 
antedates the process you describe by sixteen years, and 
in which you will observe the chief cause of Holway’s 
failure was even then provided against. The said patent 
was one of several previous ones obtained in this colony 
for improvements to what I call the “* pneumatic process,” 
though it has not yet come into use in either country for 
two principal reasons. First I had to pay my representa- 
tive 70’. for the trifling privilege of three years’ British 
protection, and it swamped all my then available finances, 
and for some time afterwards. Second, the resources of 
this colony are limited to a common iconfounder’s fan, as 
the most powerful blast I can procure, altogether in- 
adequate for practical purposes, but nevertheless suffi- 
cient for me to be certain that a10 per cent., or even 
much lower pyritic ore, if properly fluxed, can be run into 
60 per cent. regulus with a clean slag, without more fuel 
than just sufficient coke to heat up the furnace, and on 
a repetition, with the regulus obtained, to rn it into 
coarse copper of 96 per cent., with the usual foul slag; 
and all fuel over an equivalent of two tons of coal to the 
ton of ore, of the percentage named, I consider absolute 
waste. 

Provided an engine of, say, 50 horse-power, giving a 
steady blast of 5]b. pressure to the square inch, were 
placed at my disposal, I would furnish plans on terms 
which would not cost 2007. more to obtain a practical 
result. Yours truly, 

Jno. Dixon, 
Late accountant Kapunda Mines, but now 
of Waymouth, Adelaide, South Australia. 

January 12, 1885. 








LAUNCHES AND TRIAL TRIPS. 

A PADDLE steamer named Guahy, recently built and 
engined by Messrs. Caird and Co., Greenock, to the 
order of Messrs. Foster and Knowles, London, for the 
Companie Bahiama, went on her trial trip on the Firth 
of Clyde on Tuesday the 10th inst. The measured mile 
was covered at the rate of 13} knots per hour, being 1} 
knots above the guaranteed rate of speed. She is in- 
tended for the passenger service on the Brazilian coast, 
and has already left for Bahia. 

Messrs. Ramage and Ferguson, Leith, on the 12th 
inst., launched the Malacca, a screw steamer of about 
620 tons, built for Messrs. Kim, Seng, and Co., Singa- 
pore, to the orderof Messrs. Boustead and Co., London and 
Singapore, for the Chinese passenger and cargo trade. 
She measures 180 ft. by 26 ft. Gin. by 17 ft., and is being 
fitted with engines having 28 in. and 54 in. cylinders, 
with piston stroke of 36 in. 


Messrs. Archibald M‘Millan and Son, Dumbarton, on 
the same day, Jaunched the Marion Crosbie, a handsome 
steel barque of 1000 tons register, and measuring 215 ft. 
by 34 ft. by 20 ft. She is owned by Messrs. Rogers and 
Co., Glasgow, and is to be engaged in the trade with the 
west coast of South America. 

On Saturday, the 14th February, the new screw steamer 
Excelsior, built by Messrs. Fullerton and Co., Paisley, 
had her official trial on the Clyde. She is owned by Cap- 
tain Thomas Corriegall, of Dunvon, and is intended for 
the West Coast trade. She isa vessel of 270 tons carrying 
capacity, and measures 130 ft. by 21ft. by 9ft. 9in. Her 
machinery, which was supplied by Messrs. Ross and Dun- 
can, Govan, consists of a pair of engines having cylinders 
of 19 in. and 36in. in diameter, respectively, with piston 
stroke of 24in., and working with steam of 90 lb. pressure 
supplied by a steel boiler of the double furnace marine 
type. The propeller is of Duncan’s patent form. On 
the measured mile a speed of over twelve knots was at- 
tained, which was much in excess of the owner’s expecta- 
tions. 


At Bowling, on the 16th inst., Messrs. Scott and Co. 
launched a finely-modelled iron screw steamer, named the 
Kenilworth, a vessel of tons. She has been built to 
the order of Messrs. William M‘Lachlan and Co., fish 
merchants, Edinburgh, and is to be fitted by Messrs, Muir 
and Houston, Glasgow, with engines. 


What is regarded as the most powerful dredger in the 
world was launched on Tuesday, the17th February, from 





the yard of Messrs. William Simons and Co., Renfrew. 
She measures 205 ft. by 35 ft. by 11ft. 6 in., and will dredge 
toa depth of 35 ft. The bucket ladder is a gigantic piece of 
work, measuring no less than 100 ft. between centres, 
and weighing about 40 tons ; and the buckets, which 
are made entirely of steel, will each contain fully 20 cubic 
feet of dredged material. The vessel is titted as a twin- 
screw, having two independent sets of compound engines 
of 850 indicated horse-power, and so arranged that either, 
or both, will drive the bucket-gear. Steam of 90 lb. work- 
ing pressure is provided by a couple of steel boilers. The 
vessel is named the Melbourne, and is the property of 
the Melbourne Harbour Trust. It was constructed 
under the direct superintendence of Sir John Coode 
and the consulting engineer (Mr. William Matthews, 
London), This is the fifth vessel supplied to the same 
owners by Messrs, Simons and Co, 


On the same day Messrs. Barclay, Curle, and Co., 
Whiteinch, launched the Loch Broom, a handsome iron sail- 
ing ship of 2070 tons, built to the order of Messrs. Aitken, 
Lilburn, and Co., Glasgow, and intended for their ex- 
tensive service between Glasgow and the Australian 
colonies. She measures 275 ft. by 424 ft. by 24 ft., and has 
accommodation for first and second class passengers aft 
under the poop, and for steerage passengers forwards 
Her fittings include most efficient gear and appliance. 
for the rapid working of both vessel and cargo. 


Also on the same day, Messrs. Murdoch and Murray, 
Port-Glasgow, launched a steel screw steamer named the 
Scythian, a vessel measuring 130 ft. by 22 ft. by 10 ft., 
and classed 100 Al at Lloyd’s. She has been built to the 
order of Messrs. J. and J. Macfarlane, Glasgow, and is in- 
tended for the fish carrying trade. She is to be supplied 
by Messrs. William King and Co., Glasgow, with 
engines having cylinders 20 in. and 40 in. in diameter, 
respectively, with piston stroke of 24 in. The working 
steam pressure is to be 85 lb. per square inch. 








ROYAL METEOROLOGICAL SOCIETY. 

THE usual monthly regen of this Society was held on 
Wednesday evening, the 18th instant, at the Institution 
of Civil Engineers, Mr. R. H. Scott, F.R.S., President, 
in the chair. Messrs. H. B. Baker, M.D., S. Dixon, R. 
Foster, and B. O. Meek, F.L.S., were elected fellows of 
the Society. The following papers were read : 

1. ‘‘ How to Detect the Anomalies in the Annual 
Range of Temperature,” by Dr. Buys Ballot, Hon. 
Mem. R. Met. Soc. The author shows that it is most 
likely that only a long continued series of observations 
can give some evidence of an interruption of rise and fall, 
especially in latitudes where the temperature of the same 
day in different years may differ by 20 deg. C., as in St. 
Petersburg. 2. ‘‘Cloud Observing,” b 6. W. Barker, 
F. R. Met. Soc. As there is a great deal of confusion 
amongst cloud observers, not only as to the particular 
names of clovds, but more especially with regard to their 
movements, the author recommends that there should 
be two simple divisions, viz., ‘* stratiform” and ‘‘ cumuli- 
form.” To the stratiform belong all the higher forms 
of cloud, and a few of the lower; to the latter be- 
long the typical cumulus cloud always seen in the 
lower atmosphere. From the result of numerous 
observations, the author’s conclusion is that the actual 
normal action of the cirro-filum cloud is along the line of 
filature, and that knowing the bearing of the V or radiat- 
ing point the direction of its motion can be at once in- 
ferred. In all cases the V point first formed in the point 


from which the cloud is coming, but it will frequently be | by 


noticed that threads first appear parallel to a certain 
point on the horizon, and in all sorts of. positions between 
this and the central Y point. 3. ‘‘A Suggestion for the 
Improvement of Radiation Thermometers,” by W. F. 
Stanley, F.R. Met. Soc. The author suggests that the 
radiation thermometer should indicate the amount of 
heat radiated by the sun upon a metal ball of a certain 
size, this being an object easy of uniform reproduction 
by mechanical means. For experiment he made three 
hollow copper balls, which were cast with ordinary filed 
cores, and were of different weights. These balls were 
turned to exact external diameter of 1.4 in., with similar 
necks for the insertion of thermometers. The surfaces 
were oxidised by heating to resemble the oxidation pro- 
duced by the atmosphere. In each of these balls, a 
similar thermometer was inserted, and closed round the 
neck by cotton thread soaked in paraffin just sufficiently 
to keep it steady. The three thermometers thus inclosed 
in the metal balls, when exposed to sunshine and placed 
at 2 in. above a piece of black board, appeared to register 
under similar conditions exactly alike. The experi- 
ments for three summer months gave from 6 deg. to 
11 deg. difference between the sun and shade. 








THE INSTITUTION OF PERMANENT WAY 
INSPECTORS. 


Tue Council of the Institution of Permanent Way In- 
spectors invite papers and communications, for reading 
and discussion, at meetings during the year 1885, upon 
the following subjects, submitted by Mr. A. Hamilton- 
Smythe. 

1. The system adopted by different railway companies 
for controlling the distribution and consumption of per- 
manent way materials for repairs, and for regulating the 
sale or consumption, for secondary purposes, of materials 
when worn out. 

2. The relation the number of men employed in the 
maintenance of the permanent way bears to the amount 
of the traffic on various railways. 





3. The practical rules for the regulation and instruc- 
tion of the permanent way department on various rail- 
ways, with suggestions for their improvement. 

4. The compilation of practical statistics of permanent 
way maintenance, and the use of graphic diagrams of 
statistics. 

5. The systems of reporting on the condition of the line 
and works, and stock of materials used by permanent 
way inspectors on various railways. 

6. The comparative advantages of the systems of outside 
and inside keying of chaired rails. 

7. The comparative advantages of suspended and sup- 
ported jointing of rails. 

he widening of the gauge on curves of various radii. 

9. The practical means adopted on various railways for 
insuring correct super-elevation of the outer rail on curves, 
relative to the greatest of the trains running over them. 

10. The stiffening of the rail-joints by the use of deep 
or angle fishplates. 

11. The comparative advant 
double-headed rails in chairs, an 
with or without soleplates. 

12. Practical experience of the economy and efficiency 
of various systems of lock-nuts or washers for fish-bolts. 

13. The effects of various kinds of ballast on the lines 
of rails and sleepers, 

14. Steel and iron sleepers. 

15. The effects on permanent way of defective rolling 
stock working on it. : 

16. Various systems of surface drainage of permanent 


s of bull-headed or 
of flat-bottomed rails 


ay. 

17. The economy, security, and maintenance of various 
systems of railway fencing. 

18. Mechanical appliances used for lifting the rails on 
the line. 

19, The use of mechanically-worked lorries for inspection 
purposes, 

20. Simple appliances in use on railways for assisting 
the eye in levelling the top surfaces of the lines of rails. 

21. The several duties and responsibilities of the plate- 
layer, the signal fitter, and the signalman with regard 
to the maintenance of interlocked points and their con- 
nections. 

22. Details of renewals of points and crossings at busy 
junctions without obstructing the regular traffic. 

23. The comparative advantages of the systems of 
working facing-point locks by the same lever that works 
the facing points, and of working facing points and their 
locking bolts by separate levers. 

24. The systems adopted by various railway companies 
for providing medical attendance to members of the per- 
manent way staff residing at a distance from stations, and 
the rules for allowances of pay while sick. 

25. The systems adopted by various railway companies 
for the maintenance of buildings at roadside stations. 

26. The comparative advantages of tolerating or of 
preventing trespass by the public on railways in remote 
districts, and the practical means adopted for the latter. 

Communications are to be addressed to Mr. Robert 
Marriott, the honorary secretary, at the offices of the 
Institution, 5, Nettleton-road, Gloucester. 








DERWENT VALLEY RaiLway.—A contract has just 
been let for the construction of this Tasmanian line. 
The tender of Mr, Falkingham, of Footscray, was ac- 
cepted, 

Nraupet’s Work on Barrertes.—The well-known 
treatise on batteries written by the late N. Niaudet, is 
now passing through a new edition revised and extended 
WwW. E. Fontaine, who was an intimate friend of the 
lamented physicist. In this revised issue notices of a 
number of new primary batteries have been added, and 
M. Hospitallier has contributed a chapter ou secondary 
batteries considered in an industrial point of view. The 
book is published by MM. Baudry and Co., Paris. 


4 Simprte Etecrric SpEeD InpiIcaTor.—Messrs. Far- 
quharson and Lane have devised a very simple indicator 
of the speed of shafts working at a distance from the site 
of the dial. It consists essentially of a commutator such 
as is used fordynamos. This is mounted on the shaft, 
there being only one rotating contact piece, so that the 
brush only comes into contact with a piece once during a 
revolution of the shaft. The piece and brush are con- 
nected in circuit with two or three Leclanché cells and a 
small dial counter of electto-magnetic action. Each con- 
tact of the brush with the piece completes the circuit, and 
the momentary current ensuing actuates the counter and 
indicates a turn on the dial. The apparatus is made by 
Messrs. Latimer Clark, Muirhead, and Co., electrical 
engineers, Westminster. 

Imports OF CopperR.—The Times gives the following as 
the customs returns of copper for the past month, reduced 
toa common denominator, and compared with the same 
figures for 1884; 


January Imports, 

1885, 
tons. 
1,730 
1,295 
2,167 
3,044 


8,236 
5,684 2,800 
13,920 7,138 


£678,015 £408,493 


1884, 
tons. 
1,197 
1,344 

606 
1,191 


9,338 


Copper in pyrites 
5 Ore: .. 5. ee a 
a regulus and matte... 
ip precipitate ... : 


Foreign bar copper 
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BAXTER’S ANCHOR GEAR 
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In our issue of the 5th of September, we gave a 
general description of Baxter’s system of working the 
cables, and the self-stowing of the patent anchors, as 
fitted on board the Imperial Brazilian armour-clad 
turret-ship Riachuelo. 

This cable working gear has now been fitted on 
board a large number of cargo and passenger steamers, 
some forty or fifty vessels of all classes, with the most 
favourable results, and the efficiency of the steel 
anchors and the self-stowing arrangements has been 
completely established. In our illustration we show 
the system as fitted in the s.s. Sobralense, recently 
built by the Barrow Shipbuilding Company, and now 


on her first voyage ; this being a fair example of the | 


complete system, with the latest improvements, as now 
arranged for vessels of her class. 

As it is unnecessary in vessels of the mercantile 
marine to consider the position of the driving machi- 
nery in respect to its safety from destruction from the 
fireof an enemy’s gun, the whole of it, including the 
worm shafting, the bevel and toothed wheels for work- 
ing the cable holders, and capstan, is in this case placed 
on the upper side of the deck, in a position in which all 
the parts are easily accessible ; the working parts of 
the driving gear are covered by a strong iron casing, 
which can be readily removed without the help of 
skilled labour, in the event of adjustment, cleaning, 
or repairs being necessary. The cables are close down 
to, and nearly parallel to the deck; it is, therefore, 
obvious that the direction of the strains is nearly in a 
line with the deck’s greatest strength. 

The injurious effects of sudden and excessive strains 





Fic. 4. 


which the cables and hauling gear, and consequently 
the structure of the ship, are liable to with ordinary 
gearing, when the anchor is breaking ground, is with 
this gearing entirely avoided by the action of the fric- 
| tion plates within the body of the cable holders, the 
strains never having effect beyond a maximum, regu- 
| lated at the will of the operator by a slight movement 
of the hand lever placed in the cap of the cable holder; 
| and by the same means the speed of hauling in may be 
| varied, the cable may be stopped or run out, without 
changing the direction or speed of the driving en- 
ine. 
‘ Both the cables can be hauled in at the same time, 
or as the holders are vertical, and close to the 
deck, either of the cables can be thrown off and re- 
versed, so that while one holder is hauling in 
the other may be used for hauling cable out of the 
lockers, or one or both will form perfect cable stop- 
pers by screwing the friction plates tightly down. 

The shaft which works the cable holders also works 
the capstan, and the latter, when steam is not 
available, may be worked by hand, and by means of 
a friction clutch may be made to operate the cable 
holders. 

The capstan is of the ordinary pattern suitable for 
warping purposes, but it is fitted at the lower part 
with a wave drum for working a steel wire hawser. 
This securely grips the hawser without bruising or 
injuring it in any way, and has been tried at the 
Government dockyards, where it is now preferred to the 
portable whelps hitherto fitted to some of Her Majesty’s 
ships. 








The patent cast-steel anchors of which we give 
separate illustrations (Figs. 3 and 4), are in three parts, 
the two arms or fluke pieces and the shank pieces. 
The fluke pieces are bolted together to form the socket 
for the solid trunnion at the end of the shank piece, 
about which the flukes work ; and they also form on 
one side or the other of the shank piece, as the anchor 
may happen to fall, the spur, by which the flukes 
are forced to enter and securely grip the ground, or the 
stop against the shank piece when the flukes have 
reached the proper angle. 

It has been proved by actual experience that in 
whatever way these anchors take the ground, the 
flukes are certain, by the action of tke spur pieces, 
to be tripped into the proper position for biting as 
soon as the strain comes on them. ‘The grip is the 
more secure and firm as the strain is increased, and 
it is found impossible by any twisting strain, to make 
the anchor loose its hold until the shank is brought into 
a vertical position in the operation of lifting. 

The arrangement for the self-stowing of the anchors 
in this vessel is almost precisely the same as in the 
Riachuelo, and may be described as a cast-iron pipe 
enlarged at the outer part to form at the lower edge 
the bolster, or thick flange which takes the chafe of 
the cable. Over tnis the shank of the anchor is 
drawn and canted into position for stowing when it 
is being hauled with the cable into the inner part 
corresponding to an ordinary hawse pipe. This en- 
larged part is sufficiently recessed to form a bed or 
seating on which the crown of the anchor rests, the 
flukes always turning upwards and filling the space 
at the upper part of the enlargement. The anchor, 
when hauled close up, is completely and snugly housed 
within the outer surface of the bow plating of the 
vessel, and the whole is then covered by an iron lid or 
buckler which hinges down overit. There is no doubt 
that this part of the system is the natural outcome of 
the patent stockless anchor, the general form of which 
lends itself so readily to its development, and as a 
consequence, the catheads and fish davits and other 
cumbersome and expensive appliances of the ordinary 
system, are entirely dispensed with. 

It can also be readily understood that a great saving 
of time is effected both in raising and letting go, as the 
anchor is ready to let go at any moment by releasing 
the friction plates in the cable holders. The ad- 
vantages of this great saving of time cannot well be 
overrated, as collisions may often be avoided, and the 
very safety of the ship may at times depend upon the 
promptness with which these operations are per- 
formed ; and last, but not least, there is no necessity 
for swinging a seaman over the bow to fish hold of 
the flukes of the anchor, as is often done with the 
ordinary gear, and by which many have been maimed 
for life or washed overboard and drowned. As these 
advantages in economy of time and money, and greater 
safety, become more generally known, Baxter’s system 
cannot fail to become popular with the sailor as well 
as the shipowner, and will be largely adopted for all 
classes of vessel both in the naval as well as the mer- 
cantile marine, to which it is equally applicable. 





THE METROPOLITAN AND METROPO- 
LITAN DISTRICT RAILWAYS. 


At the ordinary meeting of the Institution of Civil En- 
ineers, held on Tuesday, the 17th of February, Sir 
‘rederick J. Bramwell, F.R.S., President, in the chair, 

the first paper read was on “The Metropolitan and 
Metropolitan District Railways,” by Mr. Benjamin Baker, 
M. Inst. C.E. 

In this paper the author commenced with a brief ac- 
count of the early history of the undertaking, its gradual 
development and like matters not of a strictly engineer- 
ing character, and he then proceeded to consider the en- 
gineering features of the line, its gradients, tunnels, 
sewer crossings, and other ordinary and special works. The 
first length of Metropolitan Railway constructed was that 
from Paddington to the City. In 1814, Paddington was 
described as ‘‘ a village situated on the Edgware-road, 
about a mile from London.” Forty years later the Act 
of Parliament for the railway from Paddington to the City 
was obtained, and thirty years then elapsed before the 
whole of the *‘ Inner Circle” Railway was completed. The 
original intention was to work the Metropolitan Railway 
by hot-water locomotives, burning no fuel and condensing 
the steam ; consequently no special provisions were made 
for ventilation. It was also thought that trains weighing 
20 tons inclusive of passengers, would be the heaviest that 
could be usefully employed. At present the trains 
weighed 120 tons, and as they were hauled by coal-burn- 
ing locomotives weighing 45 tons, it was hardly a matter 
for surprise that additional ventilation was required on 
certain portions of the line. In 1860, Mr. Fowler, Past- 
President Inst. C.E., had a special experimental loco- 
motive built by Messrs, Stephenson, of Newcastle, but it 
did not prove a success. The engine had a small firebox, 
a large mass of firebrick stowed away in a chamber in the 
barrel of the boiler, and an injection condenser with air 
pump. When the line was opened in January, 1863, it 
was worked by coke-burning locomotives provided with 
condensers. The engines were six-wheeled broad-gauge 
tank locomotives, having four coupled wheels 6ft. in dia- 
meter, and cylinders 16in. by 24in. The present engines 
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were eight-wheeled, and had four coupled wheels 5 ft. 9 in. 
in diameter, and cylinders 18 in. by 24in. 

The contour of the ground traversed by the “ Inner 
Circle” Railway was not easily recognisable, owing to 
the surface being densely covered by buildings of varyin 
heights, and the natural watercourses — converte 
into sewers. In early historical times the little hill on 
which the City stood was fronted by a wide stretch of 
tidal marshland, and flanked by the Fleet river and the 
Wall brook. West of Westminster the river extended 
inland at least a mile, forming the swamps of St. James’s 
Park, Pimlico, and Fulham. To the north extended the 
rising ground culminating in the heights of Hampstead 
and Highgate, and the 1 aha heights of Campden Hill, 
Primrose Hill, and others. The highest ground traversed 
by the railway was at Edgware-road, and the lowest near 
Victoria-street, Westminster, the respective heights 
being 103 ft. and 8 ft. above Ordnance datum. Between 
the spurs of the northern heights ran the West Bourne, the 
Ty-Bourne and other minor streams now converted into 
sewers which crossed therailway at Baker-street, Warwick- 
road, Sloane-square, King’s Cross, and other points, in 
iron tubes ranging in size up to 14ft. by 11 ft. The 

hysical features of the ground, and not the presence of 

uildings, determined the gradients. On the south the 
rail level was 13ft. below Thames high water, on the 
north 60ft. above it, and, as the ground dipped from 
north to south at a steeper slope than was admissible ona 
railway, deep cuttings and tunnels were necessitated on 
the eastern and western portions of the circle, and 
gradients of 1 in 70 and 1 in 100 had to be introduced. 
As regarded the character of the ground cut through, 
about 24 ft. of ruins and dust were met with in the City 
and at Westminster, about 50ft. of mud and silt at 
Charing Cross, and layers of peat were found at varying 
depths in the swampy ground of Westminster. The 
characteristic section, however, was a river-drift deposit 
of gravel, sand, and brick-earth overlying the London 
clay, which deposit was found alike in Westminster at a 
level of 8 ft., andin Marylebone at 103 ft., above Ordnance 
datum. The remains of animals swept down by floods 
indicated that the gravel must have been deposited at a 
time when the mammoth, rhinoceros, and hippopotamus 
roamed about the valley of the Thames. ‘ 

The first 44 miles of Metropolitan Railway were laid 
with mixed guage, and the remaining 8} miles with 
narrow gauge, the respective widths of tunnels and open 
cuttings being 28 ft. 6.in. and 25ft. Where a junction 
occurred between two lines in covered way a “‘ bellmouth” 
‘was constructed ; that at Praed-street had a wrought- 
iron elliptical top 28 ft. 6 in. wide at one end, and 60 ft. 
at the other, the structure much resembling the inverted 
hull of alarge iron ship. Where there was not sufficient 
depth fora brick covered-way, cast-iron girders were as a 
rule adopted. At average contract prices the 25-it. 
brick covered-way in 25 ft. cutting cost 39/. per lineal 
yard, and the girder covered-way in 17 ft. 6in. cutting, 
52l. There were three tunnels on the ‘“ Inner Circle,” 
the Clerkenwell tunnel, 728 yards, the ‘‘ Widening” 
tunnel, 733 yards, and the Campden Hill tunnel, 421 yards 
in length. The two former were in London clay, and the 
latter was driven through a wet mass of gravel and sand 
extending generally down to the springing. At average 
contract prices the 28 ft. 6 in. tunnel cost 70/. and the 
25 ft. tunnel 63/. per lineal yard. A settlement of the 
ground over and contiguous to the tunnels had taken 
place in most instances, and the causes of this were care- 
fully investigated. In the open cuttings retaining walls 
of brickwork and concrete, with or without cast-iron 
struts, were adopted. Without struts the cost in 25 ft. 
cutting was 66/., and with struts 55/. per lineal yard. 
Where the depth was 42 ft., two rows of struts were em- 
ployed, and the cost was 1087. per lineal yard. In exe- 
cuting the works the character of the timbering varied 
from time to time under different contractors ; but finally 
the general practice was to build the walls in trenches, 
and remove the dumpling afterwards, the timbering being 
much lighter than when the excavation was carried out 
full width. ; 

There were twenty-seven stations on the thirteen miles 
of ** Inner Circle” Railway. The Baker-street, Portland- 
road, and Gower-street stations were covered by seg- 
mental brick arches of 45 ft. span, and the Temple Station, 
Mansion House Station, and some others, were more or 
less underground. Wherever practicable, ‘‘ daylight” 
stations with light elliptical iron roofs were adopted. 
Many special works occurred on the line. Sewer diver- 
sions, gas and water mains, maintenance of road traffic, 
and the support of buildings, presented problems of great 
novelty. At Park-crescent, where the line passed under 
two houses, the latter were pulled down and rebuilt on 
iron girders ; but at Pembroke-square, the girders were 
introduced without taking down the houses. At Farring- 
don-street, underpinning works of great magnitude and 
difficulty were executed, and along the line many cases 
of successful underpinning occurred. Since the completion 
of the works, buildings up to 80ft.in height had been 
erected over the railway, sometimes on girders and some- 
times on brick arches, and no difficulty had arisen from 
vibration. ; ’ . ; 

The paper was accompanied by diagrams illustrating 
the ordinary and special works on the 11} miles of ‘‘ Inner 
Circle” Railway, with the construction of which the 
author was personally connected, his partner, Mr. Fowler, 
having been the engineer-in-chief. 

The second paper read was on ‘* The City Lines and 
Extensions (Inner Circle Completion) of the Metropolitan 
and District Railways,” by Mr. John Wolfe Barry, M. 
Inst. C.E. 

It was observed that the completion of the circle had 
always been kept in view by both the Metropolitan and 
the District Companies, and Parliament was at all times 
in favour of the undertaking. After many failures to 
realise the project, the two companies in 1878 agreed to 





refer the mode of completing the ‘‘Inner Circle” to Sir 
John Hawkshaw. He recommended the extension of the 
railway southward from Aldgate to Tower Hill, and thence 
westward along Great Tower-street, Eastcheap, and 
Cannon-street to join the District Company’s railway at 
Mansion House, and that the Corporation and the Metro- 
politan Board of Works should be invited to join with 
the two companies in widening Eastcheap and Great 
Tower-street, and in the construction of a new street be- 
tween Mark-lane and Trinity-square The author was 
appointed joint engineer with Sir John Hawkshaw. An 
important addition to the project was an extension east- 
ward to join the East London Railway, so as to serve the 
large population of East and South London. 

After describing the route of the line, the author ob- 
served that the term “‘ Inner Circle” wassomewhatof a mis- 
nomer. The Metropolitan and District Railways formed 
an irregular ellipse rather than a circle, and the eastern 
portion of the ellipse was so flat, that the two lines were 
approximately parallel and near to each other for some 
distance. 

The Parliamentary estimate was, for the railway and 
land, 2,365,261/. ; for street widenings and a new street, 
929,412/. After my od negotiations, it was agreed that 
the Metropolitan ard of Works should contribute 
500,000/7., and the Commissioners of City Sewers 300,000/., 
towards the undertaking. The works were commenced 
in August, 1882, and were completed and opened for 
traffic (together with the Whitechapel extension) in Octo- 

r, 1884. 

The location and setting out of a railway amid such a 
collection of streets, churches, railway stations, ware- 
houses, shops, and offices, between Mansion House Station 
and the Tower of London, involved anxious consideration. 
It was often a question of a few inches whether an impor- 
tant and expensive building could or could not be avoided. 
The course of the railway being approximately parallel to 
the Thames, many important sewers were of necessity inter- 
sected. In all cases the sewers had been carried under 
the railway without resorting to inverted syphons; but 
there had been important alterations of the sewers them- 
selves. It was also necessary to construct a new sewer on 
both sides of the railway throughout its course in Cannon- 
street and Great Tower-street, and a portion of Eastcheap. 
The old sewer down the middle of the road was removed 
to leave room for the railway, but it had to kept in 
use, or temporary troughs had to be employed, until the 
new sewers were finished. Upwards of 300 new connec- 
tions between the drains of the houses and the sewers had 
to be made. These sewer works added greatly to the diffi- 
culties of carrying out the railway. 

The sections of the covered way, which was partly of 
brick arch and partly of girder work, were then described. 
The holes excavated beneath the foundations of buildings 
for underpinning were usually about 4 ft. long. After 
the holes had been carried to a good foundation, they 
were filled with Portland cement concrete, and allowed 
to stand for thirty-six hours. The top portion of the 
underpinning was executed in brickwork in Portland 
cement. With a single exception there was no settle- 
ment or damage to any of the underpinned buildings. 
Une work of underpinning was the granite statue of 
King William IV., supported upon a granite pillar finely 
jointed, and resting upon a foundation of lime concrete. 
A work of some interest was the carrying the railway 
beneath the warehouses on the south side of Great St. 
Thomas Apostle and Cloak-lane without pulling them 
down. This was accomplished by gradually inserting por- 
tions of the side walls, turning the arch of the tunnel in- 
termediate between the party walls, and finally by uniting 
the lengths of arch through the party walls. Another 
difficult work was the carrying of the railway beneath the 
old viaduct of the Blackwall Railway. The foundations 
of the old viaduct were removed and underpinning was 
substituted, without disturbing the structure or interfer- 
ing with the traftic of the Great Eastern and Tilbury and 
Southend Railways. 

An important part of the work of constructing a railway 
through the heart,of the City of London was the temporary 
works for keeping the street traffic open. The first opera- 
tion was to lay down at night, over such a length of street 
as could be safely undertaken with a certainty ef the 
operations being finished before 6 o’clock in the morning, 
thecross timbers running from one side of the street. These 
were 12 in. by 12in., and placed 4 ft. apart, from centre 
to centre. Upon them were laid 4 in. planks longitudi- 
nally with the roadway, and on the top of these 3 in. 
planks at right angles to the roadway. The next opera- 
tion was to drive the main erg and from it cross 
headings, by which to approach the backs of the cellar 
walls of the houses. These walls were then broken through, 
and access was thus obtained to the foundations of the front 
walls of the buildings without disturbance of the roadway 
or foot-pavement. Where there were no cellars the head- 
ings were continued up to the front walls, and a side- 
heading was driven parallel to the houses. From the 
side-heading, or else through the cellars, underpinning 
holes were then sunk beneath the foundations, and the 
concrete and briekwork were placed in position. When 
the underpinning was completed, the main trenches for 
the side walls andthe sewer were undertaken. The arch 
was then turned and the backing put in. 

The stations between Mansion House and Aldgate were 
three in number, Cannon-street, Monument, and Mark- 
lane. Cannon-Street Station had to be constructed 
partly under Dowgate-hill, where there was only 1 ft. 
of available height between the top of the railway 
and the road, partly under the forecourt of Cannon- 
street Station, and partly under Cannon-street. The 
booking-office had to be accommodated between the 
top of the railway construction and the surface of the 
forecourt, and provision had to be made for interchange 
of traffic with the South-Eastern Company’s Cannon- 
street terminus. Thus, under the forecourt there were 





three tiers of traffic, (1) the trains, (2) the passengers 
using the booking-offices, and (3) the cabs and carriages in 
the forecourt. The total height from the level of the rails 
to the surface of the forecourt was 25 ft. Gin. Monument 
Station was constructed on the side of the old Weigh- 
House Chapel, and had more area open to the sky than 
the other stations. The northern side-wall of the station 
was so far north of the southern face of Eastcheap that 
much intricate girder work was required, more especial] 

as it was necessary to provide for carrying a row of build- 
ings on the south side of Eastcheap. Mark Lane Station 
was constructed wholly beneath the new street, and was 
covered by girders in one span of 52 ft., the jack arches in 
this case being at right angles to the line of the railway, 
The minimum length of the platforms at all the stations 
was 300ft., and the minimum width of each platform was 
16ft. The width of the stairs was generally about 8 ft., 
and the stairs and lobbies were in all cases recessed so as 
not to encroach on the minimum width of the platforms. 

The Act of Parliament gave the companies the right to 
construct ventilators in the roads and open spaces, 
such as those known as blow-holes, but when the works 
were being undertaken, the agitation against the blow- 
holes was at its height, and Parliament had gone so far 
as to take away from the District Company the right to 
retain some of the blow-holes which it had in a previous 
session authorised them to construct. It was therefore 
decided to adopt the alternative which had been pressed 
upon the District Company by the public authorities, and 
to put up fans to exhaust the foul air from the tunnel by 
machinery. Accordingly, fans had keen erected, one in 
Cannon-street, midway between Cannon-street and Monu- 
ment Stations, another midway between Monument and 
Mark-lane, and one in the Whitechapel-road. The fans 
had no sooner been set to work than complaints were made 
that they occasioned vibration, and an injunction to re- 
strain the companies from using them was granted. 

In the case of the blow-holes the power was provided by 
the induced current due to the passage of the trains, and 
thus each hole acted as alung, working rateably with the 
number of trains travelling on and fouling the railway. 
Thus the same agency which fouled the air of a tunnel by 
o passage of an engine, supplied the power of, purifying 
the air. 

The cost of the works had amounted to about 20,000/. 
less than the Parliamentary estimate, and the land was 
also less than had been estimated. No serious accident 
occurred in carrying through the enterprise. The works 
were prosecuted with great energy and fertility of resource 
by the contractor, the average number of men employed 
at times being about 850 by day and 500 by night. 








CARBON IN STEEL. 


Final Report on Experiments Bearing upon the Question of 
the Condition in which Carbon Exists in Steel.” 

By Sir Freperick Apex, C.B., D.C.L., F.R.S., Hon. 
Mem. Insts. C.E. and M.E., Past-Pres. C.S., &c. 
(Concluded from page 151.) 

The Analysis of the Carbide.—The carbide, after drying 
at ordinary atmospheric temperature over sulphuric acid 
in vacuo, was weighed in a porcelain boat and analysed 
by direct combustion in oxygen in the usual manner ; the 
amount of oxide of copper being diminished as far as was 
prudent. Although the oxide was invariably heated to 
redness before use, the process of combustion always fur- 
nished traces of water from other sources than from the 
carbide. A blank combustion was made, when the drying 
tube increased in weight 0.0052 gramme, and the appa- 
ratus for absorbing carbonic acid increased only 0.0005 

ramme. The above amount of water (0.0052 gramme) 
is deducted in the numbers, representing the amount of 
water included in the Table under the head ‘analysis of 
the carbide ;” although it may not be strictly accurate to 
deduct this quantity in all cases, it is believed that the 
results are brought nearer the truth by so doing. 

The heating with hydrochloric acid was performed as 
stated in the last report. 

With the exception of one or two darker preparations, 
which subsequent examination showed to be partly decom- 
posed, all the carbides obtained were grey-black heavy 
powder, not at all pyrophoric at ordinary temperatures. 

The first experiments were made with unfused cemented 
(L) Dannemora steel, which was supplied by Messrs, 
Wilson and Co. It was in one long strip, 0.01 in. thick, 
about 2? in. broad, more than 1 lb. in weight, and was as 
left by the cold rolling. 

Some of the strip was used for experiments 1 to 5, then 
a portion was used for analysis; and another estimation 
of carbon was made in a second portion before cutting off 
the steel for experiment 7. 

The original steel contained : Total carbon, 0.941 per 
cent. ; silicon, 0.006 per cent. ; manganese, 0.009 per 
cent. The total carbon in the second portion was 0.913 
per cent, 

Digested with hydrochloric acid until solution of the 
iron, and the insoluble matter treated as usual, there was 
obtained of carbon unconverted into hydro-carbons (un- 
combined carbon ?) 0.018 per 100 of steel. This should 
have been taken into account in the corresponding per- 
centages given by the carbides, but to avoid complication 
this was not done. With this steel as received, experi- 
ments 1 to 6 were made; the numerical details of the 
solutions used, and of the percentages and composition of 
the insoluble products obtained, are given in the table. 
The following are some additional particulars of these 
six experiments, which were made between October and 
December, 1883, 

Experiment 1.—Not specially cooled ; the first portion 
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of chromic solution was allowed to act for four days, the 
second portion for two days. 

Experiment 2.—Not specially cooled ; two days and 
two days respectively. 

Experiment 3.—Cooled in water during the first day ; 
two days and two days respectively. 

Experiment 4.—Not specially cooled; two days and 
three days respectively. 

Experiment 5.—Not specially; cooled ; two days and 
two days respectively. 

)xperiment 6.—Same as experiment 5. The first por- 
tion of chromic solution used for experiment 6 was exa- 
mined after it had done its two days’ work to see if it 
could dissolve more iron. Two grammes more of the same 
steel were dissolved up (except the usual black powder) 
within twenty-four hours. 

The products of experiments 2, 3, and 4, though ex- 
pressed as carbide obtained, are obviously decomposed 
carbides ; they were darker in colour, and less strongly 
attracted by the magnet than the other products. The 
number for ‘‘ percentage of total carbon in the steel 


obtained as carbide” is too favourable in these cases; the | 


actual carbide is given better by the percentage of iron in 
these insoluble products. 

Experiments 2 and 3 show that the carbide of iron is 
readily decomposed by a large excess of sulphuric acid in 


the solutions (at any rate in presence of chromic acid), the | 
percentage of the steel’s total carbon obtained in the in- | 


soluble residue being very greatly reduced, and the residue 


being really a very much decomposed carbide (consisting | 
Experiment 4 shows | 


of carbide and hydrate of carbon). 
that simply diluting a chromic solution which contains an 
excessive quantity of sulphuric acid does not give a 


greatly improved result in the total obtained, but causes | 


less decomposition of the carbide. The intermediate 


solution of experiment 5 has given a result intermediate 
between 2, 3, and 4, and experiments 1 and 6; and the 





( stronger solution =6. 26) 





good results with the solutions of experiments 1 and 6 
show that equal weights of bichromate and sulphuric 
acid can be used without appreciable decomposition of the 
carbide of iron. 


taken, can be used without detriment to the percentage 
of carbon obtained as carbide. 

In all the solutions used in the following experiments, 
= of bichromate and sulphuric acid were em- 
ployed, 


Annealed and Hardened Steel. — Eight pieces (each | 


weighing 7 to 8 grammes) were cut off the above strip of 
cemented (L) Dannemora steel; Mr. Paget had four of 


these annealed in fireclay blocks and magnesia, and four | 


hardened between planed cast-iron plates. Two of the 


annealed plates were cut into halves; two halves (a half | 


of each plate) were used for the total carbon estimations, 
and two halves for the solvent treatment ; and similarly 
with two hardened plates. 

The annealed steel contained 1.015 per cent., the har- 
dened 0.995 per cent. of total carbon. 

Three pairs of experiments were made with these pre- 
parations ; the numerical results are given as experiments 
7, 8, 9, 10, 11, 12in the Table. Experiments7 and 8 were 
done in March ; 9 and 10 in June; and none of those four 
liquids were cooled. 

n experiments 7 and 8, the first portion of chromic 
solution was allowed to act for three days, the second por- 
| tion for three days. In experiments 9 and 10 the first 
treatment was continued for three days and four days 
respectively. 
| Experiments 11 and 12 were made in November; the 
liquids were cooled by water during the first fifteen 
hours, in which time the greater part of the work of solu- 
| tion is accomplished. The first portion of chromic solu- 
| tion was allowed to act for four days, the second portion 

for one day. 


Experiment 6 shows that a large excess | 
of such acidulated chromic solution, in respect of the steel | 


, These details are given because the three pairs of experi- 
ments agree very well both in amount of carbide and in 
the composition of the carbide from the annealed steel, 
while there were considerable variations in the conditions 
of the experiments. The agreement in the amount of 
carbide obtained in experiment 7 (12.8 per cent.) with the 
| 12.5 per cent. furnished by the much stronger (in chromic 
acid) solution of experiment 9, is of importance in connec- 
tion with the experiments with tempered steel. The three 
small quantities of carbide from the hardened steel were 
strongly attracted by the magnet ; there was not enough 
for a satisfactory analysis. The first portion of chromic 
| liquid of experiment 7, and that of experiment 8, after 
they had done the work of solution, were tried with two 
grammes of the original cold-rolled steel to see if they 
were still able to dissolve iron ; after a lapse of two days 
| the steel was found in both cases to have dissolved up 
(except the usual amount of carbide). 

Experiments 13 and 14 were made with discs of Mr. 
Paget’s Series F, mentioned in the annealing, &c., ex- 
periments in the commencement of this report. The 
halves of three discs were taken for the experiment, the 
other halves were used for estimation of total carbon. In 
the case of the annealed specimens this estimation was 
lost ; and the mean percentage of carbon in the three 
discs previously examined (1.140) had to be taken. The 
hardened halves contained 1.093 per cent. of carbon. The 
experiments were made in cool weather, the liquids were 
not specially cooled, and in both experiments the two por- 
tions of chromic solution were allowed to act each for 
three days. The agreement between the numbers for car- 
bide obtained, &c., and those furnished by the other ex- 
periments with annealed and hardened specimens is very 
satisfactory, but the sum of the percentages is surprisingly 
low ; however, the important numbers for carbon, for 
water, and for carbon not converted into hydro-carbons, 
| agree well with the numbers given by the other annealed 
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steels. The result of the analysis made with the product 
from the hardened steel is satisfactory, in that it shows 
this product to be undecomposed carbide. 

Tempered Steel.—Twelve discs of tempered steel were 
prepared by Mr. Paget; they were cut from the strip of 
cemented (LL) Dannemora steel already examined 3 each 
was 24in. in diameter. They were leotined, and six 
tempered blue and six straw. The blue discs were of very 
even colour, the straw discs showed some blue colour on 
one side. The halves of three discs were used for experi- 
ment 15, and the other three halves for carbon estima- 
tion; andsimilarly for experiment 16. The straw con- 
tained 0.928 per cent., the blue 0.917 per cent. of total 
carbon. 

Experiments 15 and 16 were made in early summer, 
and the solutions were not specially cooled; the two por- 
tions of chromic solution acted {for three days and four 
days respectively in both cases. 

n the repeat experiments, Nos. 17 and 18, the weather 
was cooler, the solutions were cooled in water during the 
tirst night, and the time in both cases was three days and 
one day. Less carbide, however, was obtained in these 
experiments than in 15 and 16; it is not easy to see why, 
other conditions having been favourable to a contrary 
result. The smaller yield may have been owing to the 
larger amount of sulphuric acid in the solution, in conse- 
quence of the greater strength in bichromate of the 
original liquid ; yet, as experiment 9 shows, this was not 
seriously injurious in the case of annealed steel. A lower 
yield of carbide from blue than from straw-tempered 
steel wasalso not expected ; the ratio of 1 to 2 approxi- 
mately is maintained, however, in the pairs of experi- 
ments. It is against probability that the blue-tempered 
should give less than the straw-tempered ; but it appears 
very possible that the hotter blue discs may in some way 
have been chilled on removal from the tempering bath, 
considering the small weight and large surface of the very 
thin dises operated upon. These experiments are given 
principally to illustrate the results of analyses of the car- 
bide of experiments 15 and 16; they show very slight 
decomposition. 

Experiments 19 to 34. Tempered steel. These experi- 
ments were made with 24 discs of fused steel; they were 
0.01 in, thick, 2; in. in diameter, and had been cut out 
of one and the same strip of steel. They were tempered 
by Mr. Paget to straw and blue temper, having all been 
heated between red-hot cast-iron plates, and hardened 
between cold cast-iron plates as usual. 

Six of the discs were tempered toa straw colour by im- 
mersion in a bath of molten metal for 15 minutes, and 
six were also tempered to a straw colour by exposure in a 
hot chamber for about six hours; two batches of six 
were tempered blue by a similar treatment. All the discs 
showed a very uniform distribution of colour. This series 
of discs was asked for, in the hope that they might fur- 
nish more definite results than the other specimens of 
tempered steel ; and also to see whether the prolonged 
tempering, which Mr. Paget, from practical experience, 
believes to favour toughness and durability of temper, 
causes any chemical change. As usual, the halves of 
three discs were used for the estimation of total carbon, 
while the other halves were used for experiments 22 and 
23. ‘‘ Straw, hot chamber, 6 hours,” gave 1.148 per cent. ; 
and ‘‘ blue, metal bath, 15 minutes,” gave 1.120 per cent. 
total carbon. Tho steel also contained 0.161 per cent. 
silicon and 0.169 per cent. manganese. 

Three sets of four experiments were made with this 
batch ; in all cases the solutions were cooled in water 
during the first half-day’s treatment. The time of action 
of the two portions of chromic solution was the same for 
each set of four experiments (about three days and three 
days respectively), and very nearly the same for the whole 
of experiments 19 to 34, except the two repeat experi- 
ments with ‘‘blue, 15 minutes” (Nos. 31 and 32), when 
the total time of treatment was shortened to four days. 

All the solutions used for these experiments were of 
very nearly the same strength in chromic acid. Experi- 
ments 33 and 34 also were satisfactory as evidence that the 
addition of water to the solutions did not affect the yield 
of carbide. 

The discs were divided with a pair of hand-shears, and 
it was observed that, of “‘ straw, tempered in metal bath, 
15 minutes,” five discs were hard and brittle, giving a 
jagged edge, while the sixth cut soft and with a smooth 
edge. All the other eighteen discs, namely, those of 
** straw, 6 hours,” and also those of ‘* blue, 15 minutes,” 
and ‘‘ blue, 6 hours,” are noted as being under the shears 
hard and brittle. 

A separate experiment was made with a hard half-disc 
and with a soft half-disc of ‘‘ straw, 15 minutes” (experi- 
ments 20 and 21), but the same percentage of carbide 
was obtained. 

The analysis of the carbides from the two kinds of blue- 
tempered steel, and from thetwo kinds of straw-tempered 
steel, experiments 25 to 28, showed them to have very 
nearly the same composition, and to approximate closely 
to that of the carbide from annealed steel. The result of 
analysis of carbide from ‘‘ blue, 15 minutes,” experiments 
3land 32, showed that slight decomposition had taken 
place. There was not material pine: for heating these 
preparations with hydrochloric acid. 

The yield of carbide from ‘‘ straw, 15 minutes” was well 
maintained, in all the experiments, at about 5.1 per cent. 
The first number obtained for carbide from ‘straw, 6 hours” 
(experiment 22) was 2.52 per cent., which is inexplicable ; 
but higher and fairly concordant results were furnished 
by the other three experiments (Nos. 26, 29, and 30), the 
numbers being 5.30 per cent., 5.66 per cent., and 5.52 per 
cent., and giving a mean of about 5.5 per cent. In the 
case of ‘blue, 6 hours,” the low number, 4.61 per cent., 
obtained in experiment 24, may be set aside, as experiments 
28, 33, and 34 all gave higher and concordant results, the 
numbers being 6.66 per cent., 6.60 per cent., 6.76 per cent. 





respectively, and giving a neean of 6.7 per cent. In the 
case of ‘* blue, 15 minutes,” all four experiments (Nos. 23, 
27, 31, and 32) gave low percentages—2.37 per cent., 3.02 
per cent., 3.05 per cent., 3.14 per cent. ; the mean of 
the last three gave 3.1 per cent. This result with ‘‘ blue, 
15 minutes” is difficult to be understood, unless it be that 
these discs became accidentally chilled on removal from 
the metal bath. 

Had these tempered steels behaved like annealed steel 
in leaving 90 per cent. of their total carbon as a carbide of 
iron, containing 7 per cent. carbon, the yield of carbide 
would have been 14.5 per cent. 

As regards the composition of the carbide, the analyses 
of carbides from the cold-rolled and annealed steel show 
great uniformity in composition, in those cases where the 
yield of carbide had been large. Where the yield of car- 
bide was highest, the percentage of iron in the carbide is 
highest, and carbon and water lowest. The tempered 
steel, having its carbon in a state intermediate between 
that of hardened and of annealed steel, gives a mixed re- 
sult, as regards the comparison of carbide obtained per 
100 of steel with the percentage composition of that car- 
bide. The mean composition of the carbides obtained in 
the best experiments is given in the following statement, 
which includes the means of the three given in the report 


of January, 1883: 
Water. Carbon. 


Cold-rolled steel. Mean of ex- per c. perce. 
experiments land6 ... ane 0.93 6.92 
Annealed steel. Mean of ex- 
periments 7, 9, and 11 oa 1,32 7.04 
Tempered steel. The four kinds 
of blue and straw. Mean of ex- 
periments 25, 56, 27, and 28... 
Cold-rolled steel, January, 1883. 
Mean of preparations 1 to 3... 2.09 7.12 90.87 


Although some portion of the water (less than 0.93 per 
cent.) in the carbide may be there as mechanically retained 
moisture, there seems no doubt that the greater part of it 
is present as a constituent of a carbo-hydrate which is a 
product of decomposition of the carbide, as this increase in 
the proportion of water is attended by an increase of 
carbon and a decrease of iron. (Compare experiments 2, 
3, and 5). While the carbon not converted into hydro- 
carbons by heating with H Cl gives a very valuable indi- 
cation of the extent of decomposition of the carbide of 
iron, it would not be safe in the case of the purer speci- 
mens of carbide to deduct the whole of this unhydro- 
genised carbon, as it is very possible that even a perfectly 
pure carbide might, on digestion with dilute H Cl, have 
a small proportion of its carbon hydrated by the water, 
while almost the whole was converted into hydro-carbons 
by combination with hydrogen. (Compare the behaviour 
of silicon in iron ; with a weak affinity for hydrogen, it is 
readily converted into a hydrate of silica when the iron is 
treated with aqueous acid). 

It will be seen that the averages above given of the 
composition of the “carbides afford further support to 
the statement made in the last report, that the carbide 
of iron, freed from excess of metallic iron, has the com- 
position Fe, C, or is a multiple of it. That formula 
requires 6.67 per cent. of carbon and 93.33 per cent. of iron ; 
regarding the carbides analysed as slightly decompesed 
specimens of the true carbide, the best of them approach 
it satisfactorily in composition. 

The specific gravity is added of some of the specimens 
of carbide and of the steel from which they had been pre- 
pared ; the amount of material in the case of tne carbides 
did not permit a greater degree of accuracy than about 
one-hundredth. 


CEMENTED (L) DANNEMORA STEEL. 
Specific Gravity at 60 deg. Fahr. ( Water at 60 deg. Fahr. 
=1 


Tron. 
per c. 
92.77 


91.80 


2.28 7.23 89.92 


The steel as received 


loos “Carbide from the cold l69 
from cold rolling.. §‘*‘” rolled steel ... Ri! Gia 
A { Carbide wwe] 


The steel annealed’... 7.57 1 the eae 


stee 
The steel hardened... 7.64 


There remains to be mentioned one other point of im- 
portance. In estimating the total carbon in the steels, 
they were treated with chloride of copper, which, when 
properly used, thoroughly removes the iron, and leaves 
the carbon as a black hydrate. Differences in the appear- 
ance of this ‘‘ carbon” were noted, according to the con- 
dition ofthe steel. Thus, in estimating the total carbon 
in the steels of the annealing, &c., experiments, given at 
the beginning of this report, it was noted that the 
** carbon” left by the chloride of copper treatment on a 
disc of Series A, hardened in water, was in large pieces 
as though it had been a continuous plate; one of the 
pieces had the circular edge of the disc. The same ap- 
pearance was presented by the ‘‘carbon ” from a disc of 
Series A, hardened between planed cast-iron plates. 

In the case of a disc of Series A, and one of Series F, as 
received from cold-rolling (the steel being annealed be- 
tween the rollings), it was noted that the ‘*carbon” was 
left asa fine powder. More recently, in making for this 
report total carbon estimations in steel in different con- 
ditions, it was noted that the ‘‘ carbon” was left by the 
chloride of copper treatment in the following conditions: 
By one cold rolled steel, in a powdery form; by two 
annealed steels, in powder; by one hardened steel, in 
plates and bulky; by another hardened steel, in large 
flat pieces or plates ; by a straw-tempered steel, in bulky 
plates ; by a blue-tempered steel, in bulky plates. 

These observations appear entitled to consideration in 
any attempt to form an opinion on the general question 
of the condition in which carbon exists in steel, of a parti- 
cular composition but in different physical conditions, 
They may perhaps be regarded as an indication that a 
further elaboration of this subject might lead to the dis- 


Exp. 9 7.2 
Exp.11 7.2 





covery of some simple chemical treatment of specimens 
of steel, capable of identifying a connection between their 
physical cheenateslatiak and comparatively slight varia- 
tions in the condition in which the carbon and possibly 
other normal steel constituents exist in the metal. 

Conclusions.—The results of the experimental work de- 
scribed in the foregoing, and in the two preceding 
reports, appear to warrant the following conclusions in 
regard to characteristics, recognisable by chemical exami- 
nation, which are exhibited by different portions of one 
and the same sample of steel presenting marked physical 
differences consequent upon their exposure to the harden- 
ing, annealing, or tempering processes. 

In annealed steel the carbon exists entirely, or nearly 
so, in the form of a carbide of iron, of uniform composi- 
tion (Fe; C or a multiple thereof), uniformly diffused 
through the mass of metallic iron. 

2. The cold rolled samples of steel examined were 
closely similar in this respect to the annealed steel, doubt- 
less because of their having been annealed between the 


rollings. 

3. . hardened steel the sudden lowering of the tempe- 
rature from a high red heat appears to have the effect of 
preventing or arresting the separation of the carbon, as a 
definite carbide, from the mass of the iron in which it 
exists in combination ; its condition in the metal being, at 
any rate mainly, the same as when the steel is in a fused 
state. The presence of a small and variable proportion 
of Fe; C in hardened steel is probably due to the un- 
avoidable and variable extent of imperfection, or want of 
suddenness, of the hardening operation ; so that, in some 
slight and variable degree, the change due to annealing 
takes place prior to the fixing of the carbon by the 
hardening process. 

4. In tempered steei, the condition of the carbon is 
intermediate between that of hardened and of annealed 
steel. The maintenance ef hardened steel in a mode- 
rately heated state causes a gradual separation (within 
the mass) of the carbide molecules, the extent of which is 
regulated by the degree of heating, so that the metal 
gradually approaches in character to the annealed con- 
dition ; hey even in the best result obtained with blue- 
tempered steel, that approach, as indicated by the pro- 
portion of separated carbide, is not more than about 
half-way towards the condition of annealed steel. 

5. The carbide separated by chemical treatment from 
blue and straw-tempered steel has the same composition 
as that obtained from annealed steel. 

It does not appear that this inquiry can be further ex- 
tended with the prospect of obtaining oe additional 
facts—elucidating the condition of the carbon in_ steel 
exhibiting various physical characteristics—the value of 
which would bear any proportion to the very laborious 
nature of the necessary experimental work, which has to 
be conducted with small quantities of material on account 
of the necessity of carrying out the annealing, hardening, 
and tempering processes with very thin pieces of steel. 

1 believe it will be admitted that, although the data 
obtained have not led to the discovery of a ready chemical 
method of differentiating between different degrees of 
temper in steel (a method of examination which Professor 
Hughes’s interesting results have almost rendered un- 
necessary), they have at any rate contributed to the 
advancement of our knowledge of the nature of steel. 

In conclusion, it is my pleasing duty once more to refer 
in well-earned terms of commendation to the skill and 
perseverance with which Mr. W. H. Deering has carried 
out the difficult and arduous experimental work involved 
by this investigation. 








SouTH AvsTRALIAN Raitways.—The second reading of 
a Bill to authorise the construction of a railway from Port 
Angusta to Phillip’s Ponds, a distance of 111 miles on the 
3-ft. 6-in. gauge, at a cost of 278,400/., was passed by the 
South Australian House of Assembly, but the Bill was 
rejected on the third reading. A Bill to authorise the 
construction of a line from Petersburg to Silverton on the 
New South Wales border, a distance of 155 miles, has been 
agreed to by the Assembly and has been sent on to the 
Legislative Council. The line is estimated to cost 540,000/. 

Frencu State Raitways.—France does not appear to 
have prospered very much,in her State railway experiment. 
At the close of 1883, there were 13974 miles in operation 
upon the old network, and 3893 miles in operation upon 
the new network, making an aggregate of 17863 miles. 
The average length of line worked in 1883 upon the old 
network was 1379$ miles, and upon the new network 
356% miles; making a total for the year of 1736} miles. 
The traffic receipts in 1882 were 1,066,218/., while the 
working expenses of the year were 963,744/., leaving a 
surplus of 102,474/. Theold network was worked at a 
profit last year, while the new network was worked at a 
loss. Even upon the old network, however, the ratio of 
the working expenses to the traffic receipts was as high 
as 84 per cent. 

THE LONDON AND NorRTH- WESTERN Raitway.—The ac- 
counts of the London and North-Western Railway for the 
half-year ended December 31 show a total revenue of 
5,411,415/., against 5,456,653/. the corresponding half of 
the previous year. The receipts from passengers, &c. 
were 38,3911. more, while the number of passengers carried 
was 29,027,741, against 28,692,829. The merchandise, live 
stock, and mineral traftic produced 3,093,399/., being 
91,9107. less than in the corresponding period ; the ton- 
nage of merchandise and minerals being 17,033,773, against 
17,928,037 tons. The total working expenditure was 
2,734,262/., against 2,762,5837. Maintenance of way 
charges were 13,000/. less; and traffic expenses were re- 
duced by 6000/. Locomotive power cost 1, more, and 
carriage and wagon repairing increased 13,000I, 
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‘‘ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
ComPiteD By W. LLOYD WISE. 
BELECTED ABSTRACTS OF RECENT SPECIFICATIONS PUBLISHED 
UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
in each case after the price; where none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Le, ay 7g may be obtained at 38, Cursitor-street, 

hancery-Lane, E.C., either pers 'y, or by letter, enclosing 
amount of priceand postage, addressed toH. READER Lack, Esq. 

The date of the advert t of the pt of a complete spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


SHIPS. 


3552. G, T. Dickinson, Newcastle-on-Tyne. Pro- 
liers for the srepanten of Vessels. (4d. 3 Figs.) 
“ebruary 19, 188t.—The object is to construct a propeller which 
will press against the water during every part of its revolution 
without taking it round with it. Referring to the illustration, 
the blades A are of the same width from the base B to the outside 








end a, the outside corners being rounded off and achamfer being 
taken of the edges and ends of the blades as shown at a3. The 
blades are fixed in the boss at about an angle of 25 deg. with the 
shaft, and the front edges are in advance of the boss, so that the 
propeller in going forward is always in fresh water. (Sealed 
February 8, 1885). 


4217. J. Donaldson, London. Steering Ships or 
Vessels. (6d. 16 Figs.) March 1, 1884.—Liquid pressure is 
employed to transmit the motion from the steering wheels, 
arranged at different parts of the ships, to the distributing valve 
of the steering engine. Fig. 2 is a diagrammatic view showing the 
general arrangement ofthe system. The motion of the steering 
wheels is transmitted from B or C by the pipes D to the engine 
valve operator or receiver A. Each transmitter (Fig. 1) comprises 
a pair of cylinders 2, in which work plungers 3 operated by a nut 
4 on the screwed portion of a shaft actuated by the handwheel 7. 





























The accumulator oman a reservoir 8 of liquid against which 
a plunger 9 is pressed by a spiral spring or other arrangement. 
The reservoir 8 is in free communication with one of the connecting 
pipes D. The nut 4 also operates an indicator 13. The receiver 
(Fig. 3) comprises a pair of cylinders 2, in which work plungers 
connected by a screw-threaded spindle, on which works a gear- 
wheel. The longitudinal motion of this wheel is transmitted by levers 
and links to thedistributing valve of the cylinders 24 operating the 
crankshaft 25, driving by worm gearing ashaft 28. A wheel 29 can 
be connected to the shaft by a clutch, and gears with a whecl 





secured tothe steeringdrum 31. A second wheel on the shaft 28 gears 
withthe wheel operating the distributing valve. This latter wheel 
can also be actuated by a steering wheel on the shaft 34, operating 
through the gearing 35, 36, 35,and wheel 29. The wheel 36 is con- 
nected to its shaft by a clutch, the two clutches being operated 
simultaneously. The distributing valve can also be operated 
independently by means of the handwheel 41, on a shaft 
carrying a wheel 43 in gear with the wheel on the shaft 

ting the plungers, which shaft can be prevented from 
endwise movement by a catch. Supposing a steering wheel 
to be oo liquid will be forced from one of the cylinders 
2 of the transmitters along the pipes D to the correspond- 
ing cylinder 2 of the receiver. The plungers (the shaft being 
set free) are moved longitudinally ped operate the valve. The 
crankshaft is then set in motion and rotates the steering drum, 
and also the wheel operating the distributing valve, causing it to 
travel back on the screw thread and close the valves. The steering 
drum can also be operated directly from the wheel on the shaft 
34. By locking the plunger in position, the valve can be 
operated by the wheel 41. Fig. 4 shows the distributing 
valve; 57 and 58 are the steam ports, and 59 is the exhaust port. 
The tiller when in its central position is arranged to make a con- 
tact, and complete anelectric circuit through a switch to a gal- 
vanometer so that the correspondence of the different indicators 
can be verified. To enable the plunger of a transmitter to be 
moved without affecting the tiller, a three-way cock is provided so 
that communication can be made between the two cylinders and 
closed with one of the pipes D, or communication is opened with 
the pipes D and closed between the cylinders; or stop valves 53 
(shown in Fig. 2)may beemployed. (Accepted December 30, 1884). 


3536. F. M. Lyte, Putney, Surrey. Protecting Sub- 
merged Structures of Iron and Steel from Corrosion 
and Fouling. (4d.) February 18, 1884.—The structures are 
first coated with a sufficiently thick layer of natural asphaltum, 
Stockholm pitch, or residue from petroleum distillation, and 
afterwards with a layer of paint having anti-fouling or poisonous 
qualities to growths. Alumina or magnesia, in powder, may’ be 
added to the first coating if desired. (Sealed February 6, 1885). 


SHIPS’ FITTINGS. 


5571. A. M. Clark, London. (D. Carroll, Union City, 
Penn., U.S.A.) Ships’ Logs. (6d. 4 Figs.) March 27, 1884. 
—This consists essentially of a contrivance for setting the rotators 
in the line of the well for passing them through a well of small 
size and afterwards swinging these up horizontally and into posi- 
tion in advance of the supporting rod to enable the water to act 
on them in advance of any disturbing effect of the —— rod. 
Two rotators, placed at angles to the ship’s keel, run alike 
when the ship advances without drifting and indicate the advance 
by the maximum speed of the wheels, but vary when the ship 
drifts,and indicate the same by the difference of their revolutions. 
(Accepted December 9, 1884). 


15,862. W. R. Lake, London. (J. 7. Williams, Eastor, 
Penn., U.S.A.) Ships’ Anchors. [4d. 4 Figs.) December 2, 
1884.—The anchor has a shank with a bifurcated crown, two flukes 
connected by a yoke integral with the same, and an axial bolt 
which is passed through ears of the crown and flukes and con- 
nects the flukes and shank. The exterior face of the yoke is 
rounded and the top face is broadened and has an angular outer 
edge. The yoke so projects beyond the crown of the shanks as to 
strike the bed of water in advance of the shank, then roll on its 
rounded face and right the anchor, and finally present its leeward 
face so as to engage with the bottom or bed, thereby depressing 
the flukes and causing the bills to penetrate the ground. (Accepted 
January 9, 1885). 





DOCKS. 


2226. R. Turnbull, R. Fell,and A. M. Cohen, New- 
castle-on-' e. Pontoon Docks. (6d. 7 Figs.)—Janu- 
ary 26, 1884.—The pontoon dock is constructed with a tunnel in the 
centre, and longitudinally between centre girders which are of 
sufficient distance apart as to enable supply and discharge valves 
to be fitted therein one to each chamber at the bottom of the 
sides. The valves are actuated by rods, cranks, and screws. Air 
pipes lead from each chamber to the upper deck. (Sealed Feb- 
ruary 8, 1885). 

BOATS, RAFTS, &c. 


4840. H.Critten, Cobholm, Norfolk. Lifeboats. (41. 
1 Fia.| March 13, 1884.—The midship tanks of lifeboats are con- 
structed with inclined sides nearer together at the upper than at 
the lower part, so as to afford a greater space for water between 
the air tanks near the bottom of the boat and an increased air 
ord at the upper part of the tanks. (Accepted January 2, 
1885). 

14,873. T. A. F. Hall and H. T. Clanchy, Shirley, 
Hants. Rafts. [6¢. 6 Figs. November 11, 1884.—This 
refers to Specification 4093 of 1884, in which was described a raft 
comprising a central framework or structure and side flaps serving 
as decks, hinged to the central framework, and provided on their 
under surfaces with flexible air-tight vessels charged with gas or air 
from a reservoir carried by the central structure. Instead of using 
flexible vessels, the flaps are rendered buoyant by the use of cork 
or rigid air-tight chambers. The raft is lowered by apparatus 
comprising ropes or chains and pulleys so arranged that when the 
weight of the closed raft is thrown on to the lowering pendants 
attached to the davits preparatory to launching, the raft will be 
opened out automatically into the position it is to occupy when 
afloat. (Accepted January 9, 1885). 


BOAT DETACHING GEAR. 
5465. J. McAuley, Bootle-cum-Lenacre, Lanc. 
Ships’ Boats for Lowering. (8d. 


Putting ou y 
16 Figs.) March 26, 1884.—This relates to lowering or dropping 











chocks, to devices for holding and releasing the boat grips, and to 
arranging the davits in such a manner that the natural inclination 
of the davit and boat when released will cause them to swing out- 
ward, the whole mechanism being controlled by a single lever. 


Referring to the illustration, the chocks A are supported on levers 
B by pins passing into slots in the chocks. The levers are mounted 
on shafts C, and held in position by levers F operated from the 
shaft C by levers and links. To clear a ship’s boat, a lever H on 
the shaft C is moved inwards, lifting the ends of the levers F, 
thereby permitting the pins of the levers B to approach one 
another and slide to the opposite ends of the slots in the chocks 
which are lowered. The rocking of the shaft also draws back bolts 
releasing the grips I. A strap K held by an adjustable rod L 
passes round a disc J fixed to the davit. The rod L is operated by 
the lever M from the shaft C. The chocks having been dropped, 
the levers H are instantly reversed until the straps K are brought 
into contact with the discs J, the davits being prevented from 
turning by the friction. By releasing the straps the boat is swung 
outboard by itsown weight. A sliding bearing may be provided 
od > davit, and be secured by set screws. (Accepted January 2, 
5). 


LOCOMOTIVES. 


14,786. E.'Hunt, Glasgow. (W. J. Hammond, Jun 
dutry, Brazil) Locomotive Steam Engines. (4d. 
3 Figs.) November 10, 1884.—The locomotive is provided with 
inside cylinders having their valve casing projecting through the 
side frame plates. The valve motions are derived from the swing- 
ing and longitudinal movements of the connecting rods, the mction 
being transferred to the outside of the frame by rocking shafts. 
(Accepted December 12, 1884). 


15,773. J.A. Longridge, Lond I tive En- 
gines. (6d. 13 Figs.) November 29, 1884.—This relates to 
lecomotive engines of the kind described in Specification 3259 of 
1872, in which the boiler is supported on three bogie frames, the 
adjacent axes of the adjoining frames being geared together by 
spur gearing, and the frames being connected Ly ball-and-socket 
couplings. Referring to the illustration, the double boiler rests 
upon two balance beams D, each resting at one end on the middle 
bogie, their other ends bearing respectively on the end bogies, the 
object being to equally divide the total weight. The bearing sur- 
faces of the levers Don the middle bogie are made in the form of 
a ball-and-socket situated in the centre line of the truck, so that 
the latter can yield to any inequality of the rails. The other ends 
rest on rollers running on a roller path supported on springs 
carried by the side frames. Springs H are interposed between the 
boiler and levers. The cylindersare vertical, and are situated one 
on either side of the centre of the locomotive. They are attached 
with the crosshead guides to a plate constructed in two parts bolted 
together, the lower part carrying the bearings in which the main 
shaft is supported. Each bearing is formed of the usual brasses fitted 
in a boss having two circular segments between which and the horn 

















oe are fitted blocks K, sliding upon vertical guides carried 
y the horn-plates. By this means the boiler is held in proper 
position while the middle frame is free to oscillate in a fore-and- 
aft direction about the shaft as acentre. The stems of the ball- 
and-socket coupling are combined with springs, so that the 
coupling is enabled to yield to strains in excess of the normal 
tractive strain on the coupling. In a modification the boiler is 
supported on five bogie trucks, the boiler being made in two dis- 
tinct portions connected rigidly together by a strong framing, on 
which the engine is placed. Steam is superheated by leading the 
steam pipe through the return flue on the top of the boiler, and 
connecting it by vertical pipes with the top of the boiler shell. 
The two steam spaces of the boilers are connected. One or more 
conical circulating tubes are arranged in the firebox, and are open to 
the water at the top and lead at the bottom to tubes connected 
with the bottom of the boiler. Tubes also lead from the back of 
the firebox down and through under the firegrate to the body of 
the boiler. A set of superposed balanced beams are arranged at 
each end of the engine, each resting on a pivot bearing at one end 
and on a roller bearing at the other for the purpose of dividing 
the amount of lateral motion between them in traversing curves. 
(Accepted January 6, 1885). 


PORTABLE STEAM ENGINES. 


1650, W. H. Barker, Lincoln. Portable Steam 
Engines. (6d. 14 Figs.) January 17, 1884.—The vertical boiler 
is provided with angle irons, or an iron strap, in which an axle is 
secured so that the boiler can turn with the axle into a horizontal 
or nearly horizontal position when the pole or shafts are fitted on 
to theaxle. Awormon the pole operated by a handwheel drives 
a wormwheel cast in one with achainwheel, over which passes a 
chain connected to the ends of the boiler, or a worm and quadrant 
may beemployed. A lug may be hinged or jointed to the rear 
end of the pole, soas to support the weight of the engine when in 
position. The travelling wheels are mounted on the axle. (Sealed 
January 27, 1885). 


RAILWAY PERMANENT WAY. 


1579. S. Rideal, Manchester. Screw Fastenings 
for Rail “Fished Joints,” &c. (6d. 5 Figs.) January - 
1884.—The nut is made of such a form that the centre of gravity 
is on one side of the centre of the tapped hole, and when the nut 
is screwed home it is left in such a position that it tends by its own 
gravity to turn in the direction which will tighten it on the bolt. 
(Sealed January 27, 1885). 


2977. R. D. Sanders, Lenzie, Dumbarton. Lockin 
Nuts. [6d. 12 Figs.) February 8, 1884.—The nuts are lockec 




















on the bolts by means of a plug of soft metal adapted to a hole, 
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groove, or channel between the nut and washer, or between the 
nut and the work. The illustration shows the nut applied to 
securing the fishplates of rails. A washer on the bolt fits in a 
channel in the fishplate so that it cannot turn. A nut A is then 
screwed up against the washer, and holes are drilled through the 
flange of the nut and the washer, and a soft metal plug is driven 
in and prevents the nut from shaking loose. In a modification 
the adjacent faces of two nuts, one of which fits in the recess in 
the fishplate, are grooved, and a plug forced into the grooves. On 
unscrewing the nuts by a wrench, the plug is sheared. Other 
modifications are described. (Sealed January 23, 1885). 


15,363. W. E. Gedge, London. (4. Haarmann, Osna- 
brick, Prussia). Permanent Way of Railways. [id. 14 
Figs.] November 21, 1884.—The rails are formed of two sym- 
metrical vertically divided parts connected together without any 
hollow space between them, the upper part of the piece forming 
the head of the rail and the lower part the longitudinal sleeper. 
Referring to the illustration, the two halves A A' of the rail are 
firmly rivetted together, a tongue on one half of the rail fitting 


intoa ve ein the other half. The joints of the two parts of 
the rails are displaced longitudinally, each being fished with the 
next section of the rail. Draining pipes are firmly secured under- 
neath the rails for the purpose of leading off any water between 
the rails. The tie rods are connected to the rails by means of 
brackets welded on their ends. The inclination of the rails is 
obtained by means of wedge-shaped plates inserted between the 
brackets on the tie rods and the rails. (Accepted December 23, 
1884). 

14,063. J. Saxby, Upper Tooting, Surrey. Moving 
ont Locking Railway Points. [4d. 4 rye.) October 
23, 1884.—A single operating rod serves to unlock and shift the 
points and then lock them in their altered position. Referring 
to the illustration, which shows the points set to one side of the 
line and locked in position by means of an upwardly projecting 
tooth D on the rod A, engaging in the notch in the crossbar 
connecting the two point rails, When desired to shift the points, 
the rod A sliding in guides B is moved to the right, being oper- 
ated by the usual levers in the signal cabin. The locking tooth 
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D is first withdrawn from the notch in the bar F, and the 
tooth C is pushed off the slope of the tooth L so as to occupy 
the space between the teeth L L! on one end of a bell-crank lever 
operating the crossbar, On continuing the movement of A in 
the same direction, the tooth C acts on the inner side of L and 
moves the bell-crank, shifting the rails from one side to the other, 
and finally the tooth C bears against the slope of the tooth L' and 
the locking tooth D! enters the other notch in the bar F, thus 
locking the points. By drawing the rod A back similar actions 
take place and the points are reversed. (Sealed Januarg 30, 
1885). 
RAILWAY ROLLING STOCK. 


1982. W. Day, Leicester. Railway and Tramway 
Carriage Bearings, &c. (8d. 10 Figs.) Janusry 23, 1884.— 
The bearing boxes are each fitted with a disc mounted within a 
segment-shaped contact surface so as to allow of axial movement 
of the disc. When the carriage commences to run round a sharp 
curve the carriage body will have an impetus forward in a direct 
line. The inner forward wheel will be retarded, and the tendency 
of the off forward wheel will be to increase its speed, the result 
being an axial motion of the discs in opposite directions. Each 
under wheel has a similar motion in the opposite direction to the 
corresponding front wheel. The brasses of the axles are fitted 
eecentrically in the discs and above their centres. By coupling 
the discs with their respective axles through a clutch arrangement 
the rotation of the axles may be caused to raise the carriage body, 
and thereby apply the brakes to the running wheels. In railway 
carriages a segment of a disc is preferably employed in lieu of the 
disc. (Sealed February 3, 1885). 

2760. H. J. Haddan, London. (lL. Raymond and A. 
Henrard, Bruzelles). Axle-Boxes. (6d. 15 Figs.) February 5, 
1884.—The ordinary single bush is replaced by three independent 
bushes inclosing the axle on a determined part of its circumference. 
The upper bush transmits upon the axle the load of the spring 
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corresponding to the box, and the lateral bushes resist the hori- 
zontal efforts of the mechanism, and impart to the box, and con- 
sequently to the frame of the engine, the driving effort of the 
engine. Referring to the illustration, the body of the axle-box 
consists of four parte. The upper part D and the lower part G 
each carry two pivots F passing through cheeks a, one cheek 
being forced towards the other by means of a wedge to take up any 
play. This wedge serves to take up the play of the axle 








between the lateral bushes, and of the axle-box in its guides. 
The upper rt D serves as an oil reservoir. In the box 
shown the spring is placed under the axle. The — bush A is 
adapted to slide easily on its contact face with the box in a longi- 
tudinal direction, the surfaces in contact being perfectly lubri- 
cated. The lateral bushes c, equally independent of the body of 
the box, inclose the axle inthe direction of its horizontal dia- 
meter, have an invariable height, and are held transversely by 
flanges. (Accepted December 9, 1884). 


3306. A. Slater, Gloucester. Buffers and Draw- 
bars for Railway Vehicles, &c. [6d. 6 Figs.) February 
14, 1884.—The plunger of the buffer is secured to the cylinder by 
means of a gib and wedge passing through slots in the cylinder 
and plunger, those in the plunger being long enough to allow of 
the necessary movement. The wedge and gib are formed so that 
they cannot pass through the slots, and are secured at the other 
end by a split pin, cotter, or screw. (Sealed February 6, 1885). 


3307. [6d. 27 Figs.) Cheap springs for buffers and draw-bars 
are formed of india-rubber or other analogous elastic material. 
The longitudinal section of the spring presents an arched, screwed, 
semi-elliptical, or conical form on the exterior, and a reversed 
curve on its interior. (Sealed February 8, 1885). 


4074. R. Hill and J. Darling, Glasgow. Buffers for 
Railway Vehicles, [6d. 3 Figs.) February 28, 1884.—The 
buffer springs are caught or arrested by an automatically acting 
hook or spring at the instant when the springs are at their posi- 
tion of maximum compression and are released from that position 

adually by means of the retaining spring or by gradually re- 

easing the compressed springs of the buffer from the hold of the 
automatic retaining hook. (Accepted December 16, 1884). 


12,552, F.H. and F. E. Rosher, London. Railway 
Carriage Frames. (8d. 8 Figs.] September 18, 1884.—The 
underframe is constructed in two or more parts.according to the 
number of pairs of wheels. The body of the carriage and wheels 
are connected to this underframe in such a way that the two 
halves (each one having a pair of wheels with their iron plates and 
boxes bolted thereto) may be pushed towards each other without 
wrenching the body of the carriage under which they slide with- 
out disturbing its equilibrium. As the slides are forced towards 
each other they compress helical springs. (Accepted January 6, 
1885). 

16,181. A. M. Clark, London. (W. H. Jones, Delaware, 
Ohio, U.S.A.) Drawbarsfor Freight Cars. [id. 3 Figs.) 
December 9, 1884.—The drawhead has its inner end supported and 
held by crossbars resting on plates provided with pockets, and sup- 
ported by bolts held between plates on the underside of the car. 
(Accepted January 9, 1885). 


RAILWAY CAR COUPLINGS. 


765. H. Stephenson, ele. Derby. Coupling 
Apparatus for Railway agons, &c. (6d. 5 Figs.) 
January 5, 1884.—The ordinary coupling chains are operated by 
means of four levers, two fixed on a tube, and two on a rod within 
the tube, the rod and tube being worked by handles on either 
side of the vehicle. The chain is lifted by meansof the tube, and 
distended to pass over the hook by means of the rod. (Sealed 
January 30, 1885). 


2901. J.T. Roe, London. Coupling Apparatus for 
Railway Vehicles. (6d. 2 Figs.) February 7, 1884.—The 
link is pivotted to the drawbar, and is provided with a curved or 
angular surface on its upper side, so that the curve on one link 
raises the other link as the carriages are brought together. The 
link is controlled by a lever on a transverse shaft, the lever acting 
onan arm projecting at right angles from the pivotted end of the 
link. The shaft is provided with a weighted lever acting on a pro- 
jection on the first lever, and which can be turned completely 
round so as to prevent the carriages being coupled when desired. 
A guide-piece pivotted to the frame may be arranged to bear on 
the upper surface of the hook by means of a weighted lever, and 
to raise the oposite shackle when the carriages are brought 
together. When spring buffers are employed, the drawbar is 
made in two parts, the one part being forced outward by a 
weighted lever, (Sealed February 6, 1885). 


13,958. A. J. Boult, London. (W. H. Thurmond, 
Forsyth, Georgia, U.S.A.) Car Couplings. [6d. 6 Figs.) 
October 21, 1884.—Referring to the illustrations, between the ears 
b of the head of the draw-bar is pivotted a horizontally oscillating 
coupling jaw C having a hook portion ¢ and a tail portion c! 
(Fig. 2). An incline on the jaw operates a vertically moving plug 
kept in place by a pin) passing through a slot. The lower 
surface of the draw-bar is provided with two surfaces a inclined 
in the same direction, and a shoulder a2, corresponding with 
similar surfaces of the thrust-bar F. In coupling, the hook ¢ of 


W. 


one jaw strikes the tail c' of the other, and the jaws are oscillated 
until the thrust-bars gravitate into the rebate in the tails c', 
When desired to uncouple, the lever H is operated to raise the 
bar F up the incline @ until the vertical plug falls in front of the 
thrust-bar and holds it in its position until the next coupling 
operation occurs, when the jaw C raises the plug and the thrust- 
bar gravitates and locks the jaws in their coupled position. When 
desired to use ordinary chain couplings, a entioies having a 
hook, and corresponding to the general contour of the draw-bar, 
— and secured in the draw-bar. (Accepted January 27, 
1885). 
RAILWAY BRAKES. 
3834. J. Imray, London. (P. A. Gambaro, Paris), 
akes. [1s. 39 Migs.) February 23, 1884.—An elastic band is 
wound helically in several convolutions round the periphery of a 
drum or cylindrical box fixed on a revolving shaft to which it is de- 
sired to apply abrake. The helix is made of an internal diameter a 
little greater than the external diameter of the cylinder, so that 
when loose it exerts no friction, but on subjecting the ends to ten- 
sion the convolutions are caused to grasp the cylindrical surface 
causing friction which retards or stops its revolution. The ten- 
sion of a continuous chain may,be applied to hold the brakes on or 
preferably off in opposition to weights or springs. The brakes 
may be connected to the traction springs, so that when the 
gt - the train, the brakesare held off. (Accepted December 
& x 
14,558. H. J, Haddan, London. (H. Flad, St. Louis, 
Missouri, U.S.A.) Railway Brakes. (8d. 14 Figs.) No- 
vember 4, 1884.—This relates to air brake apparatus for railway 





cars in which the valves upon the several cars are controlled by 
electrical apparatus. The objects are to provide for the simulta- 
neous release of the brakes on all the cars of the train, to furnish 
asimple and reliable attachment whereby either compressed air 
or vacuum brakes may be rendered automatic in their action for 
applying brakes to a train of cars in case of accident resulting in 
the breakage of the main air pipes or the rupture of the electric 
circuit by which the valves are operated, to operate cocks in the 
main air pipes for retaining compressed air therein without inter- 
fering with the conducting wires of which the main air pipes 
form conduits ; to prevent the brakes being applied to a car to be 
detached and to render it possible to operate the brakes from any 
car in the train. (Accepted December 16, 1884). 


CABLE TRAMWAYS. 


14,128. S. Morgan, Atherstone, Warwick. Haulage 
Clips for Ropes. (4d, 13 Figs.| October 25, 1884.—The two 
clipping plates A are formed at their lower parts to clip the 
rope R, being held together by a pin B passing loosely through 
them, and provided with alocking nut so that the distance apart 
of the platescan be adjusted. Above the pin the plates A diverge, 
and then incline towardseach other, A wedgec on one end of a 
lever works between the two plates. To work the clip the opposite 


Fie, 2. Fic. 1. 

end of the lever is raised, and the wedge end lowered as shown in 
Fig. 1, and the clipping plates are dropped one on either side of 
the rope, being free to open out. Pins rivetted to the plates A 
prevent the rope passing up between them. The end of the lever 
is then depressed against a stop, the wedge c rising up between the 
inclined faces of the top parts of the plates A, which are forced 
outwards, the lower parts closing on and gripping the rope R, as 
shown in Fig. 2. A slight modification is also described. (Accepted 
November 25, 1884). 


TELPHERAGE. 


_ 3795. F. Jenkin, Edinburgh. Telpherage. [t/. 
7 Figs.) February 22, 1884.—Each span between the supporting 
posts is constructed of one rod having ends forged on it witha 
vertical web considerably narrower than the circular rod. The 
rims of the driving wheels are so tapered that the interval be- 
tween them is wider at the top than at the bottom, so that they 
exert a resistance to vertical displacement. At the point of junc- 
tion between the comparatively flexible rod and the stiff web 
is a rigid horn-plate slightly curved in a vertical plane so that 
when a load comes on the span, the rod takes the curve of the 
horn-plate. The web gives a convenient holding piece and may 
be mounted onthe insulator. (Accepted December 16, 1884). 


3796. (6d. 8 Figs.) The wheel frame of the truck or loco- 
motive is 80 arranged that it shall be free to follow a line when its 
direction is changing rapidly round curves. The two bearing 
wheels are insulated from each other, or the frame carries two 
vertical spindles over the centres of the wheels and carrying the 
bearings of the wheels. The wheels are ordinary Y pulleys and 
are thus free to turn as required by the track. The skip or bucket 
is suspended by a pin with a horizontal axis across the line, leav- 
ing the load free to swing fore and aft. The coupling pin is 
attached to the swinging part of the truck in a line vertically 
below or above the supporting rod and half-way between the 
two wheels. (Accepted December 23, 1384). 


SIGNALLING APPARATUS. 


9863. J. Enright,London. Train Signalling Appa- 
ratus. (6d. 3 Fis.) July 7, 1884.—Contact posts are arranged 
along the line of railway, and when a train ses a post of one 
sort a connection is established between the line wire and earth 
through the instruments of the train, and when a train se3 a 
20st of another sort direct connection is established between the 
ine and earth. The intruments at the station are a recording in- 
strument having adrum driven by a clock, covered with paper, 
and provided with a marker, a step-by-step indicating instrument, 
a battery, a reversing key and speaking instrument. The battery 
on the train is normally opposed to the station battery. When the 
train passes a post of the second kind, the instruments at the 
station are operated. If the battery is reversed when contact is 
made with one of first kind of posts the engine instruments are 
operated, and if the train be stopped at a post a conversation can 
be maintained. The marker is operated by an electro-magnet, and 
traces a line, the length of which is dependent on the strength of 
the current and thus on the distance of the train from the station. 
(Accepted December 12, 1884). 


WHEELS. 
_ 13,954. W.R. Lake, London. (S. Williains and G. Rush- 
ing, New Jersey, U.S.A.) Wheels. (6d, 13 Figs.) October 
21, 1884.—The spokes are formed of wires, rods, or other suitable 
strips of flexible tensile material extending from the rim of the 
wheel to supports on its axle or shaft, and have their tensions 
adjusted by moving the supports towards or from each other on 
the axle. (Accepted January 6, 1885). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
a with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand, 








ATLANTIC CABLE Rates.—The New York Evening Post 
gives the following résumé of the rates for transmission 
of cable messages across the Atlantic since 1866: 1866, 
100 dols. for twenty words or less; from November 1, 
1867, 50 dols, for twenty words or less ; from December 1, 
1867, 25 dols. for ten words or less; from September 1, 
1868, 16.85 dols. for ten words or less ; from June 1, 1869, 
10 dols. for ten words or less; from August 10, 1869, 
7.50 dols. for ten words or less ; from December 12, 1870, 
15 dols. for ten words or less; from July 1, 1871, 10 dols. 
for ten words or less ; from May 1, 1872, 1 dol. per word ; 
from May 1, 1875, 50 cents per word ; from December, 24 
1884, 40 cents per word, 
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THE AUTOBIOGRAPHY OF A WHITE- 
HEAD TORPEDO.—No. IV. 

Wuite all this was going on on board the ship, 
I was away at Woolwich being repaired, but on my 
return, one of my fellow torpedoes told me all about | 
it, and I include his story in my adventures as it is | 
really the sequel to my mishap. 

The day after that on which the conversation re- 
lated in the last number took place the proposed 
trial was made, and sure enough it turned out very 
much as Lieutenant Hand had predicted. The 
following Table gives the results of three runs: 


: ee 








N Dista i | 
Speed of -_ - MNearl ne of ——— Result, 
Ship. | Taryet. Target. — 





: {250 yards on/12 deg. be-|Passed 5 yards to 
8knots) Boat (‘the beam | fore beam | right of boat. 
( 200 yds. 10 deg. |5 deg. before! p, : 
{ abaft beam | beam \Passed under boat. 
§ 220 yds, 5deg.|13 deg. be- Passed 10 yards to 
( abaft beam | fore beam | left of boat. 


10 yy ” 


12 w» ” 


Now this is very accurate firing, for the cutter 
used as a target was only 30 ft. long, and when you 
think that the length of a ship may be taken at 
206 ft. as a minimum, the chances of her escaping 
being hit under circumstances like these, are very | 
small indeed. True, if fired at, end-on, you would 
only have from 40 ft. to 60 ft. as the width of the 
target, but this latter would, I think, never be | 
attempted unless at very close quarters. Apart 
from the smallness of the target, end-on attack is 
not recommended, for, if directed against the bow, 
we would be attacking the most invulnerable part 
of the structure, and if at the stern, unless the 
torpedo actually strikes the stern-post or screw, 
there is a considerable chance of its being deflected 
without exploding, owing to the shape of the ship. 

Captain Tarr was greatly delighted at the success 
of the torpedo firing, and very naturally at once 
adopted Hand’s theory as his own. The interview 
between him and the captain of the Vernon on the 
occasion of their meeting after the firing had taken 
place, was very amusing. 

Captain Gorman Whistler was this officer’s name, | 
and Captain Tarr met him in the dockyard as they 
were both on their way to the admiral’s office. 

‘Oh, Whistler,” quoth Captain Tarr, ‘‘ about 
those torpedoes !” 

“Eh,” said Captain Whistler, ‘‘what about 
them? Has that gunnery lieutenant of yours 
broken any more of them ?” 

‘*Oh, no!” responded Captain Tarr ; ‘‘ after the 
capital way you showed us how to fire them the 
other day, of course no mischief could happen. 
I'm afraid it’s something nearly as bad though. 
We've found out why they wouldn’t go straight.” 

**H’m! I could have told you that before,” said 
Captain Whistler. ‘‘ You don’t manage them pro- 
erly.” 

Indeed, I’m sorry to hear that,” retorted 
Captain Tarr. ‘‘ By the way, though, that could 
not have been the reason they did not go straight | 
when you came on board the other day. How was | 
it that happened?” 

“Oh, well, we needn’t discuss all that ; let us | 
hear this wonderful secret of yours,” responded | 
Captain Whistler, testily. | 

‘¢ Well, we fired some torpedoes yesterday when | 
we were under way, and they all went as straight 
as——” 

‘* Ah! that certainly is wonderful,” drily inter- | 
rupted Captain Whistler. 

‘Now, be quiet you old cynic,” laughed the 
captain, ‘‘and I'll tell you all about it.” 

And he proceeded to relate the whole story, 
quoting the result of the yesterday’s firing as a con- 
firmation of his theory. 
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Naturally Captain Whistler was not going at once | 
to admit that this was the right view of the case, 
but as a matter of fact the carriages have since 
been altered so as to allow the torpedo to fall more 


flatly in the water. They are called the overlip 
carriages, and the arrangement is shown in Fig. 10. 

The guides for supporting the side fins extend 
right along to G, consequently, as these side fins are 
in the centre of the torpedo, if the carriage is laid 
horizontal the torpedo will fall horizontally. A 
slight depression is generally given though, to 
enable it to get its depth, for were it to fall flat 
altogether it might skim along the surface before, or 
instead of, going under water. 

In launching torpedoes, as well as in many other 
matters of vital importance to both branches of 
the service, authorities at home would do well to 


| copy from other nations, just as foreign countries 


do copy from us whenever we have anything 
good, and I feel justified in making a little di- 
gression here to mention what is undoubtedly the 
very best arrangement for tiring torpedoes that has 
been yet devised. It is a French invention, and is 
largely used in the French Navy, though it has not 
yet found its way on board any English ships or 
torpedo boats. The gun, for that is what it must 
be called, isa long tube of a diameter large enough 
to admit the torpedo from the rear, which is closed 
by a hinged breech-block. The forward part of the 
gun rests on trunnions, the trunnion bearing saddle 
encircling the lower half of the tube, and termi- 
nating in a pin that swivels in a socket bolted to 
thedeck. Attached to the socket is a radius bar 
that is joined toa two-wheeled carriage placed under 
the tube near its rear end, which can be raised and 
lowered by an elevating screw. In this way the 
gun with the torpedo inside it can be trained with 
the utmost nicety and speed. A small charge of 
powder is placed in a chamber inside the breech- 
block, and when ignited the gases escape through 
a number of radial openings in the chamber, in such 
a way that the gases impinge upon the inside of the 
tube, and in no way injure the delicate mechanism 
of the torpedo. I have attempted to give only a 
general idea of this neat device, which, as I have said 
before, is in much favour with the French Navy, so 
much in favour indeed that I have heard our neigh- 
bours desire to keep the system to themselves. * 

I told you just now that I rejoined the ship 


| after being put right at Woolwich, and I was very 
| glad to get back again, and was longing to have 


another chance of redeeming my reputation. My 
longings, however, were not yet to be realised, for 
ina very short time I came to grief again, and once 
more the gunnery lieutenant got into hot water 
about me. 

We had been exercising at general quarters, and 
after everything had been secured after the exer- 
cise, we (that is, the other exercising torpedo and 
myself) were being struck down below. 

Now, in order to explain what happened, I must 
premise that the instrument used to put round our 
bodies for lifting purposes are called tongs, and 
that there are three kinds of these tongs used. 

1, The water tongs are of the shape shown in 
Figs. 11 and 12. A catch at C keeps the jaws 
open, and when in its place the jaws at B are wide 


Fig.12." 
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enough to allow of the tongs being lowered over the 
torpedo. This done, the catch is knocked out, the 
hoisting tackle hauled taut, and the 
jaws falling together, grip the torpedo, 
which is prevented from falling out by 
the side fin being between the two sides 
of the tongs, and a line made fast from 
the nose to the cleat at D. These 
tongs are used for lifting the torpedo 
out of the water. 

2. The lifting tongs are of the shape 
shown in Fig. 13, and have ways (A A) 
for the side tins to pass through. These 
are used for working the torpedo be- 
tween decks, and the ways are required 
to enable the torpedo to be slid along as in enter- 

* For illustrations and description of Canet’s torpedo 


gun referred to, see ENGINEERING, vol, xxxvii., page 
230. 








ing it into the carriage, &c. The proper way of 
putting these tongs on is to slide them into their 
place past the side fins, and then turn them round a 
little, so that should there be a slip, the fins would 





be brought up against the solid part of the tongs as 
shown in the drawing. Further, as the torpedo 
always goes down tail first, a line is secured from 
the tail to the cleat at D as a further security. 

3. The third pair of tongs is similar to those just 
described, except that there are no ways for the 
fins. Consequently in order to put them on, they 
must be opened well out, and screwed up again when 
in place. Onthe occasion of which I am now speaking, 
the lifting tongs were those used, and unfortunately 
the principle of turning round the ways clear of the 
fins was not properly understood, consequently on 
being struck down I found to my horror that the 
ways were right ina line with the fins, and that the 
tail line was rotten. 

A differential purchase is used for working us 
torpedoes. The two sheaves in the upper block are 
of different sizes and connected together rigidly, 
the chain fitting into indentations in them, and 
therefore travelling with the sheaves. The lower 
block contains a single roller over which the chain 
is free to move. The advantage of this purchase is 
that heavy weights can be lifted with small power, 
and that the weight will hang suspended wher- 
ever it may happen to be without the fall being 
secured. For this reason it is eminently suited for 
torpedo work, as there is no fear of the torpedo 
taking charge, and it can be worked by one or two 
men. 

Well! the tongs were put on as I have said, the 
purchase hooked, and the men began to pull up. 
Of course it was all right as long as I was nearly 
horizontal, but the hatchway was much too narrow 
to admit of my going down horizontally, so my nose 
was lifted up and my tail pointed down the hatch- 
way. And then, horror of horrors, I felt myself 
gradually slipping through my tongs. The men 
saw it too, and frantic efforts were made to right 
me again. Too late! Another moment and the 
tail line snapped like a thread, there was a sharp 
cry of ‘‘ Stand from under,” as a warning to those 
below, and then down I went with a crash ! 

Have any of my readers ever seen a man fall 
from aloft? It’s an awful sight. You become sud- 
denly conscious that something is wrong, then pro- 
bably the ‘‘Stand from under” is heard, making 
every heart stand still from its terrible significance, 
and then—it makes me shudder even now to think 
of it—a mass of whirling arms and legs are seen 
descending, while every soul seems paralysed with 
horror, then a hard sharp thud on deck, and all is 
over! Ah, many’s the poor fellow I’ve seen lose his 
life this way, and I’ve wondered what they thought 
of during their fall. It’s a curious fact and shows 
the innate religion that is in the hearts of most 
men, that in almost every instance in which a man 
comes face to face with sudden danger, ‘‘God help 
me” is the cry that comes first to his lips. I have 
seen ruftians hardened in sin as you’d think, yet 
in the near presence of death their first impulse is 
almost invariably to call on their Maker. The 
reader will probably say, ‘‘ Well, if he had a fall 
like this he ought to have some experience of what 
one’s thoughts would be like.” True enough, but 
I’m talking of mortals’ thoughts, and as the thoughts 
of a torpedo would not help in the matter I don’t 
introduce them. You see being broken is only a 
matter of inconvenience to us, while I fancy men 
consider it a much more important matter. If I 
must confess it, I did not think of anything much. 
Thadn’t time to. I just knew I was slipping and 
thought what duffers they were, when I found 
myself lying up and down the hatchway with my 
tail broken. 

There was dire consternation among the torpedo 
men as you may well imagine ; 350/. worth smashed 
up again, and so soon, and really through sheer 
ignorance and carelessness this time. They might 
well be ashamed of themselves. Poor Hand got 
into disgrace again. He was not there himself at 
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the time the thing happened, but still he was in 
charge of us, and he had not instructed his men 
properly, so the fault lay at his door. 

Captain Tarr came down on hearing what had 
occurred, gazed at me thoughtfully for a few seconds, 
then turned to Hand and said : 

‘© Well, Mr. Hand, I shall be glad to hear what 
theories you can bring forward in support of this,” 
pointing to me. 

‘‘ My theory is that the gunner’s mate there,” 
pointing to the man in charge of my torpedo carriage, 
is a d——4d fool, and that ’'m another for trusting 
him,” said Hand, who was terribly mortified and in 
a towering rage. 

‘*Ah! Well upon my word I think I must agree 
with you. Ill report accordingly,” and away he 
went. 

I will not dwell here on the commotion that 
ensued on this accident being reported ; suftice it to 
say that the screw shaft was bent, a portion of the 
buoyancy ,chamber damaged, and a few minor 
details knocked about, but that it was found pos- 
sible to repair me at the torpedo store at Ports- 
mouth. Accordingly I was landed, and in a week’s 
time was duly returned to the Fearnought as good 
as new. Soon after thisa torpedo lieutenant was 
appointed to us; and as somebody may ask, what 
is a torpedo lieutenant? and what is a gunnery 
lieutenant ? I had better explain. 

Gunnery and torpedo lieutenants are selected 
from officers on the lieutenants’ list, who volunteer 
for the work. Those who are selected go to the 
Royal Naval College, at Greenwich, for a session 
(nine months), undergoing there a course of 
mathematics (up to and including integral and 
differentia! calculus), physics, fortification, and 
chemistry, the gunnery lieutenants only doing 
the calculi, while the torpedo lieutenants go deeper 
into practical chemistry. . 

This course being completed at the end of June, 
two months is expended in torpedo work on board 
the Vernon. They then separate, the gunnery 
lieutenants spending eight months more in drilling 
on board the Excellent, and the torpedo lieutenants 
having six months on board the Vernon, during 
which time they go thoroughly into torpedo details. 

On the completion of their respective courses they 
become gunnery or torpedo lieutenants, and are 
appointed to different ships. The gunnery lieu- 
tenant has charge of all the fighting details and 
gunnery drills (under the captain) with the excep- 
tion of the torpedoes, which are under the charge 
of the torpedo lieutenant. It is only within the 
last few years that torpedo lieutenants have been 
in existence. Before that, the gunnery lieutenant 
had entire charge of all the fighting arrangements 
However, as torpedo use extended, it was found 
that in large ships (especially flagships where there 
was fleet work besides) there was too much work 
for one man to do, so specially trained torpedo offi- 
cers were introduced. At the time of which I am 
speaking, torpedo lieutenants were being appointed 
to the different flagships as they (the torpedo lieute- 
nants) qualified, and so in the ordinary course of 
events Lieutenant James Eves was appointed to 
H.M.S. Fearnought. 

Jimmy Eves he was called, and was about as 
curious a character as you'd meet in a day’s march. 
He was rather tall, decidedly stout, and had a 
smooth face beaming with good-nature, and a tongue 
which the blue-jackets used to say was ‘‘slung 
amidships,” because it never stopped talking. 

Dear me! the amount of nonsense that Jimmy 
Eves didtalk. Good-natured nonsense, you know, 
and interspersed with a good deal that was of ster- 
ling value. But that was justthe point. You had 
to do such a lot of sifting to get at the good part, 
that it lost the greater part of its value. I'd like to 
give you a specimen of his mode of talking, but it 
would take up such a lot of space that I am afraid 
it can’t be done. So having introduced our new 
master I'll proceed with my tale. 








THE AMERICAN SOCIETY OF CIVIL 
ENGINEERS. 

TuE annual meeting of the American Society of 
Civil Engineers was held in the Society building in 
New York on the 21st and 22nd of January. The 
vote for officers resulted in the election of President, 
Frederick Graff; vice-presidents, George S. Greene, 
Jun., and Thomas J. Whitman; secretary and 
librarian, John Bogart; treasurer, J. James R. 
Croes ; directors, Theodore Cooper, William R. 
Hutton, Walter Katte, O. Chanute, and F. W. 








Vaughan. The report of the directors showed 
that the present membership had reached 878, 
being 100 greater than a year ago. During the 
year there have been 1410 additions to the library, 
which numbers 15,000 volumes. The report of the 
treasurer showed a prosperous financial condition 
of the Society. The censors appointed for the 
purpose, awarded the Norman medal to James 
Christie, Member Am. 8.C.E., for a paper entitled 
‘* Experiments upon the Strength of Wrought-Iron 
Struts,” and the Rowland prize was awarded to 
Hamilton Smith, Jun., for a contribution upon 
‘* Water Power with High Pressure and Wrought- 
Iron Pipe.” The notifications and appointments 
were all given in twenty-fourhour time, and thelunch 
lost none of its attraction from the hour being styled 
13.30 o’clock. Dr. Thomas Egleston, of Columbia 
College, read the report of the committee upon the 
continuous time system, and stated that the action 
of the International Conference, recently held at 
Washington, was in accord with the opinions of the 
committee in favouring such changes in the ordi- 
nary division of time. In reply to circulars of 
inquiry, 92 per cent. of the answers from persons 
of general prominence favoured the change, while 
98 per cent. of the 171 letters from railway officials 
expressed a desire for the proposed change in rail- 
way time. Those officials who will support the 
twenty-four hour system represent 59,100 miles 
of railway. The president of the Western Union 
Telegraph Company has stated that besides reduc- 
ing the number of errors, the transmission of 
150,000,000 letters would be saved to that com- 
pany annually by the proposed change. The 
second day was devoted to an acceptance of the 
various courtesies tendered to the Society, the first 
visit being at the New York station of the Consoli- 
dated Gas Company, where illuminatting gas is 
produced by the decomposition of water exposed 
to incandescent anthracite coal, making what is 
termed ‘‘water gas.” The process, although simple, 
possesses novelty to those unfamiliar with this 
method of gas making. The first gaseous product 
is formed in the gasogens, which consist of iron 
shells lined with firebrick and containing a deep 
bed of anthracite coal, heated to incandescence by 
an air blast ; when the mass is thoroughly heated 
the air is shut off, and a blast of steam blown 
through the coal is dissociated by the intense 
heat, the hydrogen of the water being set free and 
the oxygen combining with the carbon forming car- 
bonic oxide (CO), and a small amount of carbonic 
binoxide (CO,) is presentas animpurity. This pro- 
duct at this stage is what is known as fuel gas, being 
made and sold in some places solely for heat and 
power. It burnswitha pale blue flame, characteristic 
of carbonic oxide and of hydrogen. It is necessary to 
enrich such gas with hydro-carbons to fit it for illumi- 
nating purposes. This is done by passing it over 
shallow trays containing naphtha, whose vapour 
becoming commingled with the fuel gas, passes along 
with it through firebrick retorts, where the whole is 
heated until the vapour becomes dissociated into the 
lighter petroleum products which are gaseous at all 
ordinary temperatures. The addition of four gallons 
of naphtha, and its subsequent gasification, augments 
the volume of the fuel gas 50 per cent. The gas in 
the benches is tested by the heat stain of a 
gas jet upon a sheet of paper, and the colour indi- 
cates the excess or deficiency in the carburetting 
process. When the jet of steam has blown through 
the coal a short time, the fire is dimmed, and it is 
necessary to shut off the steam and regenerate the 
fire by means of an air blast. The process at the 
first stage is an intermittent one, the several 
gasogens or converters being used in turn. After 
leaving the benches the gas passes through the 
vertical tubes of the condensers, where the greater 
part of the heavy hydro-carbons caused by the 
decomposition of the naphtha in the benches, is 
deposited. Then the scrubbers subject the gas 
to a spray of water, after which it passes through 
air-slaked lime to remove carbonic binoxide, 
before passing through the meter and into the 
gasholder. 

On leaving the gas works the party were taken 
by a special steamer to the grain storehouses in 
Brooklyn known as Dow’s Stores, described in 
ENGINEERING, vol. xxxvi., pages 232, 362, and 402, 
where, under the guidance of Mr. George B. Mallory, 
the engineer of the building, the party inspected 
this large work, which has a capacity of 2,500,000 
bushels. Thence by boat the visitors returned to 
New York, where the Society were entertained at 
lunch by Mr. Cyrus W. Field, of Atlantic telegraph 








a — 
fame, in the elegant Washington building recently 


erected by Mr. Field for offices. Bidding adieu to 
Mr. Field and his hospitality, the Society called upon 
the Telemeter Company (described in ENGINEERING 
November 14, 1884), and thence went to the Produce 
Exchange, where they were received, and inspected 
the building. By one of the nine passenger ele- 
vators in the building they reached the summit 
of the tower, which carries its dimensions of 
about 50 ft. square to an elevation of 300 ft. 
The machinery of the traction plant of the Suspen- 
sion Bridge connecting Brooklyn with New York, 
formed the next point of interest. The steel wire 
cable, 14 in. in diameter and 11,450 ft. long, is 
kept in motion at the rate of ten miles per hour, by 
a pair of stationary engines on the eothien side of 
the bridge, and by means of grips the passenger 
cars are pulled across the bridge by the rope. 


New YorRK AND BROOKLYN BRIDGE, 


feet 

Size of New York caisson 172 by 102 
_ 4. Brooklyn ae Secs sox “AOU 55: RD 
Depth of tower foundations below high 

water, New York bi ee ne 78 
Depth of tower foundations below high 

water, Brooklyn we as ve 45 
Size of towers at high-water line 140 by 59 


‘“ aa roof course... sia “Sg 
Total height of towers above high water 272 
New York tower contains 46,945 cubic 

yards masonry. 
Brooklyn tower, 38,214 cubic yards 

masonry. 


Size of anchorages at base ... 129 by 119 
a as top hes san Se »» 104 
Height at top a yee sie 89 
Length of main span _... aes ee 15954 
* each land span i oa 930 
x Brooklyn approach ... +7 971 
e New York ,, 3 3 15624 
Total length of bridge ... ss ane 5989 
Clear height of bridge at centre of main 
span above high water re oss 135 
Clear height of bridge at centre of 
main span above Chatham-street (on 
roadway) mr Fs ne ae 100 
Width of bridge ... a me Gs 85 
Grade of roadway ... 3} ft. in 100 
Number of cables... 4 


Length of each cable ie nd oe 3572 


Diameter of each cable ... 15# in. 
Weight of main span... st ... 6740 tons 
Total weight of superstructure ... 14,680 ,, 
Extreme movement of slip joint of 

main span 12} in. 


Extreme variation in elevation of the 
centre of the main span oa ae 30 ,, 

The bridge is lighted by 82 electric lights, of 2000 candle- 
power each, in two circuits. 

The electricity is generated by four 20-light dynamos, 
driven by two 50 horse-power Corliss engines. 

This plant was Saibied, erected, and put in running 
order by the United States Illuminating Company. 


CaBLE RaILWAy PLant. 

One steel wire cable, 14 in. in diameter, 11,450 ft. long, 
weighing 34 lb. per foot = 40,075 Ib. 

Two main driving drums, each 12 ft. in diameter. 

One intermediate friction drum, 5 ft. in diameter, 

One spur wheel 12 ft. in diameter. 

* <5 5 ft. in diameter. 

Two guide sheaves, 10 ft. in diameter, one on each 
balance car. 

Seven guide sheaves, 10 ft. in diameter, for changing 
the direction of the cable at various points. 

Two packed sheaves, 10 ft. in diameter, for driving 
auxiliary — 

Motive Power.—Two horizontal steam engines, with 
cylinders 26,in. by 48 in. Each engine has a flywheel, and 
is capable of acting singly or in conjunction with the 
other. These engines and the machinery were made by 
the Dicksc:: Manufacturing Company, of Scranton, Pa. 

Four Babcock and Wilcox water tube boilers, 104 horse- 
power each. These also furnish steam for two 50 horse- 

wer engines, which drive the dynamos for lighting the 
ridge ; also for one 20 horse-power engine in the machine 
shop, besides the steam required for heating the shops 
and offices, 

One Baraguanath heater, 40 in. by 136 in. 

One Knowles pump, cylinders 10 in. and 6in., stroke 
12 in. 

One Hancock inspirator. 

Engine, speed 57 revolutions per minute. 

Speed of cable, 880 ft. per minute, or 10 miles per hour. 

Engine duty required to run the machinery and cable, 
without cars, 35 horse-power. 

Average coal consumption for car service, twenty 
hours, 6 tons. 

Rolling Stock.—Two switching locomotives of 9 tons 
each, built by H. K. Porter and Co. 

One switching locomotive of 13 tons, and one of 14 tons, 
built by the Baldwin Locomotive Company. 

Twelve passenger cars, 48 ft. long, and twelve 36 ft. 
long, built by Messrs. Bowers, Dure, and Co. 

Six passenger cars, 49 ft. long, built by Pullman Palace 
Car Company. 

Weight of cars, each 10 tons, 

Weight of cars with maximum load, 20 tons, 

Present number of cars in each train, two. 

Maximum number of cars running at one time, twenty. 
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Maxinum number of car trips in one day, twenty hours 
“Maximum number of passengers transported in one day, 


4 rotal number transported from September 24, 1883, to 


1, 1885, 10,510,940. 
Jerotal number of foot- passengers from May 24, 1883, to 


885, 8,403,300. 
eng Sard vehicles, 992,200. 

The declining day made one of the lighting stations 
of the United States Electric Mluminating Company 
(Weston system) a very attractive place to those in- 
terested in the subject. In the evening President 
Graff and Secretary Bogart gave a reception to the 
members at the Society rooms, closing a very en- 
joyable series of meetings. It is probable that the 
summer convention of the Society will be held at 
Saratoga Springs, as action recommending the selec- 
tion of that place to the Board of Government, was 
taken by the Society. x 

NON-CONDUCTING MATERIALS. 

TERE is probably a greater dearth of facts relative 
to the conductivity of materials used for protection 
against loss of heat by radiation, than of any other 
department of applied science where such results 
would possess an acknowledged commercial value. 
Professor John M. Ordway, of Tulane University, 
New Orleans, has recently completed an investiga- 
tion of the question of non-conducting coverings 
for steam pipes, in which the most exact means 
were employed to determine the loss by radiation 
from steam pipes protected by nearly 150 different 
methods. The raison d’étre of this work, under- 
taken on behalf of the Factory Mutual Insurance 
Companies, was that the frequent ignition of certain 
kinds of non-conductors by the heat of the steam 
pipes, rendered it essential that the underwriters 
should be informed respecting the merits of the 
various classes of materials used for such purposes, 
and to this end Professor Ordway was instructed by 
Mr. Edward Atkinson to carry out these tests. 
Preliminary trials confirmed the opinion that the 
ordinary method of estimating the value of a non- 
conductor upon a pipe filled with quiescent steam, 
was subject to several errors due to the variable 
proportions of mist in the steam, and the difficulty 
of drawing off the entrained water without loss of 
heat, caused by its rapid ebullition when exposed to 
only atmospheric pressure. It was also considered 
that such a pipe did not represent the conditions of 
a pipe conducting steam at high velocity, such as is 
usually the case in actual practice. Apparatus was 
devised to measure, by means of calorimeters, the 
heat actually radiated from pipes conducting steam 
toan engine. Each calorimeter consisted of a pair 
of boxes, with one side of each recessed in a concave 
channel, to enable them to fit around a pipe. They 
were 14in. in length, made of No. 29 sheet brass, and 
were provided with suitable apertures for introducing 
water, agitators, and thermometers. A wrapping 
of soft woollen cloth surrounded the outside of 
the case. The thermal capacity of each calorimeter 
was measured, being, for example, in one instance, 
equal to that of 196 grammes of water. In use, the 
calorimeters were filled with water at about 20 deg. 
Fahr. below that of the room, and the experiment 
was continued until the temperature had risen an 
equal number of degrees above that of the room, in 
order to eliminate errors due to the slight amount 
of radiation. Observations were taken to learn 
whether heat would pass through a non-conductor 
and radiate faster into a calorimeter than into the 
air, but no difference could be learned in this par- 
ticular. To subject the methods to still further 
tests, calorimeters of different lengths were secured 
to a pipe 32 ft. long with numerous branches, and 
the results of the observations with the calorimeters 
were compared with each other and with other 
simultaneous measurements of the radiation, as 
indicated by the entrained water condensing in 
traps, and the last observations corrected by data 
furnished by calorimetric observations upon the 
steam. One of the calorimeters was in the form of 
a short cylinder 6in. in diameter and was used with 
satisfactory results against the cap at the end of a 
6 in. pipe. Work with this apparatus was carried 
out upon coverings which consisted of: 1. Those 
of light fibrous or powdered material, as hair, slag 
wool, paper, magnesia applied directly upon the 
pipe. 2. Compounds plastered upon the pipe. 3. 
Those containing air spaces. 4, Complex combi- 
nations of different layers. The general conclusions 
arrived at show that coverings owe their efliciency 
in great measure to their interstices being filled with 
air, but not being open enough to permit a circu- 





lation. The column of results, giving percentages 
of solid matter, shows this relation in comparison 
with the conductivity. The best results were 
obtaineé with hair felt surrounded with a covering 
of burlap. Slag wool (sometimes called silicate 
cotton) gave satisfactory results, but it becomes 
compact when subjected to vibration, and when 
exposed to water the sulphate of calcium pro- 
duced by the oxidation of the small quantity of 
sulphide of calcium, corrodes the pipes. Asbestos 
does not prove to possess any especial non-con- 
ducting characteristics, except when in a light 
downy condition, and not when mixed into a 
compact plaster in the manner of its general ap- 
plication. The popular confidence in asbestos as 
a non-conductor partakes of the character of a super- 
stition, being without foundation in fact. Sections 
of covering made by cementing cork shavings to- 
gether with 1} times their weight of water-glass at 
30 deg. Beaumé, seemed to be the most efficient 
among new materials which are also capable of 
practical application. Among mineral substances 
used for coverings, diatomaceous earth offered 
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MATERIAL, s 12%) es 
3S \|eS| P&e 
© so! t3m 
& #5! SS. 
& 25! 5 => 2 
a eel ar™ 
Hair felt, burlap .. 5.37 21.4) 51.0 
” a - aa 3 4.5 13.2 56.6 
Asbestos paper, hair felt, duck .. ; 4.5 17.3) 59.7 
am paper duck 4.5 |19.9| 62.5 
a ws aa '5.0 18.4) 63.8 
a a pS 4.0 |17.2| 70.6 
“a ‘i bi 4.5 |16.1| 77.9 
Fossil meal with 12 per cent. cork dus 512 (24.7) 64.8 
a »» Strawboard Af a 5.12 |20.8| 68.4 
Paste of fossil meal and hair 4.75 60.7) 83.9 
ot i Pa 4.25 '31.9| 91.0 
oe a i 4.12 26.9) 93.1 
‘si - asbestos .. 4.5 (34.4) 117.5 
Best slag wool, strawboard 4. 3.2) €6.6 
Poor ,, »» ‘ - 4.25 |24.1) 90.5 
Asbestos paper, slag wool, asbestos paper 4.00 26.2) 117.0 
Air space, tin-plate, hair felt, duck 4.75 (20.8; 69.7 
a strawboard, cork, strawboard 5.12 |12.0; 79.0 
x Pe hair felt, drilling 5.12 - 79.0 
” ” ” * 5.12 a 79.5 
Me asbestos paper, paper cylinder 4.75 |29.3) 81.1 
ve strawboard, hair felt a ..| 4.75 {12.0 8.21 
ee Pe sphagnam, cotton cloth 4.75 10.6, 85.8 
ii am pine turnings, straw- . 
board 5.12 (14.0 89.6 


Air space, strawboard, paper pulp, straw- 














board : - - 3: - mal 91.7 
Air space, strawboard, rice chaff, strawboard 5.12 94.6 
ne ce a cotton roving stair pad 5 96.0 
a », Wire netting, paste of fossil meal, 
asbestos .. ag “e of xg cap oe 113.4 
Air space, multiplex, with strawboard and 
cords a ma a ss Me ..| 4.37 |28.1) 115.3 
Air space, strawboard, cotton roving .. 4.2. 124.0 
os » simple .. es a 2. 195.4 
” ” ” + :* 4 200.0 
Silicated cork chips, drilling 5 71.4 
a » ” Bd aksaie ee 72.7 
Air space, strawboard, cork chips, strawboard, 5. | 79.0 
Corki n strips : - “ o<f & 105.3 
Silicated pine charcoal 5. 34. 78.3 
» hard wo s. aa 5 41. 97.8 
» rice chaff, cotton cloth 4.75 {22 80.2 
” ” ” ” 5.25 (17.5) 85.4 
Rice chaff, strawboard .. 7 “t ..| 5.12 |16.7] 87.0 
Air space, strawboard, rice, chaff, strawboard| 5.12 17.1) 94.5 
Rice, chaff, strawboard .. ~ a -.| 3.75 | 8.4) 109.5 
Paper made of wool pulp and wool waste 4.37 (30.5) 78.1 
Cotton batting a a te a 4.00 | 6. 79.7 
Air space, asbestos paper, paper cylinder 4.75 (29.3) 81.1 
Straw rope, four thicknesses cotton cloth 4.50 96.9 
Silicated cotton seed hulls, drilling 5.12 107.6 
Blotting paper « “a 4.00 127.8 
Asbestos paper 4.00 | 131.2 
i is i or - 2.87 | .. | 223.7 
Anthracite coal ashes (fine), strawboard 5.00 37.6) 96.8 
Bituminous * - a 5,00 -2} 98.4 
Anthracite »» (coarse) pe 5.12 |57. 31,2 
Paste of fossil meal and hair 4.75 '60. 3.$ 
9 ” 4.25 x 
i as = £ 4.12 \26.§ 
Air-space ,, He asbestos .. 5.00 j 
“a 9 én 2 4.50 (35.4) 117.5 
Carbon, plaster-of-paris, flour and hair 4.50 |33.0} 106.8 
Clay and vegetable fibre P £.25 94.1) 146.0 
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air “ aS ae . : 
Clay and vegetable fibre .. ne re --| 4,25 
Naked pipe .. - ; ee 





the highest resistance to the passage of heat. Ex- 
periments upon the conductivity of various fibrous 
substances and powders, subjected to various degrees 
of compression, indicateda minimum conductivity 
at certain stages, while a greater pressure increased 
the transmission of heat by the conductivity of the 
material, and a lighter compression produced the 
same result by means of the freer circulation of the 
air held within the mass. This is not in exact 
accord with the statement of Peclét (Traité de la 
Chaleur, 3"*°. Ed. I., p. 407), ‘‘ que la conducti- 
bilité des matiéres textiles, étant sensiblement indé- 
pendante de leur densité,” but the differences cf 











conductibility with such variations of pressure is 
slight. The results are given in pound-Fahr. heat 
units radiated per hour from a surface of one square 
foot. The coverings were applied to pipes 2 in. in 
diameter, or 2? in. outside diameter. 

The following Table contains the measurements 
of heat transmitted from the cap at the end of a 
6 in. pipe through the various materials used, and 
was undertaken to obtain the ratio of thickness 
and density to the transmission of heat by the same 
material. The term “net specific gravity” is 
applied to the specific gravity of the material after 
the air was removed. In the next column, the 
difference between the percentage of solid matter and 
100 per cent. would represent the proportion of air 
held by the whole mass. 
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Glazed cotton wadding 0 155 |) 10) 47.6 
” ” 6 155) 13) 713 
” ” 2 | 1.55) 17 | 75.8 
” ” 8 1.55 | 25 | 1203 
” ” 5 1,55 1.2 136.6 
= a .6 1.55] 3.4 | 1564 
” 4 1.55 | 5.1 | 195.2 
Carded cotton 0158 | 1.0) 581 
” ” 0 41458 2.0 103.7 
os % *y O 158 |) 1.0 114.4 
French cotton batting 0 , 1.58 41 91.3 
“ ve 0 1.58 0.9 110.1 
” me “ 0 153) 19 lio. 
Cotton roving stair pad .. 1 } 1.58 8.1 95.0 
Wool wadding “a 0 131] 56) glo 
& pe 0 13 6.9 82.4 
is pa 0 | 13 9.7 | 87.5 
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: es 40 | 26.1 

Calcined magnesia (loose) 26 2.3 
ve (crowded) . j 4.9 

pe (compressed) 3.26 | 28.5 
Carbonate magnesia (loose) 2 6.0 
a (crowded) 2.9 9.4 

ss (compressed) 2. 15.0 

Fossil meal (loose) a . - 6.0 
a (crowded) 2.44 | 11.2 
Sand (coarse) 2.72 | 52.9 
»  (fine).. 2.74 | 51.4 

» (very fine) 2.78 | 35.6 
Omahalite (coarse) 2.62 | 18.7 
= (fine) .. 2.54 | 24.7 
Pumice stone (ground) 2.55 | 34.2 
Asbestos... P 3.05 8.1 
Oxide of zine (loose) re 5.48 8.8 
ze »» (compressed) 5.48 | 32.3 
Paris white .. # = 0 | 3.09 | 25.3 
Plaster-of-paris 0 | 2.62 | 36.8 
Barium sulphate 0 | 4.70 | 38.1 
Common salt 0 | 2.15 | 48.0 











FIFTY-TON FLOATING GRAIN ELEVATOR. 

THE elevator illustrated on pages 208 and 209 has been 
constructed for use in the harbourof Dunkerque, France, 
to the order of Messrs. L. Dewulf Cailleret et Fils, 
and is made for discharging grain in bulk from ships 
into barges for transit inland. As will be seen from 
the engravings, the machinery is contained in a wooden 
tower which is erected on a strong barge. A condens- 
ing engine of 15 nominal horse-power is fixed in the 
hold to drive the gear, and is supplied with steam from a 
Cochran boiler, Two outside elevators (Figs. 1 and 2) 
are suspended on universal joints from the outer end of 
a strong steel shoot or trunk of f} section, the inner 
end of the trunk being hinged on a shaft a which is 
mounted on rollers, and traverses a curved roller path 
} from back to front of the tower. In the trunk is an 
india-rubber carrying band, running over terminal 
pulleys cd at either end. This band is driven from 
a pulley e below the deck in the centre of the tower, 
and as the curve of the roller path is struck from the 
centre of this pulley, the band is driven equally well 
at all points of its traverse. The outside elevators are 
driven by this band, througk Ewart’s patent drive 
chain. In consequence of the varying draught of ships 
and barges, it is of course necessary that the elevators 
should have a certain vertical range, and from this it 
follows that at times the band will form a considerable 
angle with the horizontal line both up and down ; 
special arrangements are therefore needed for putting 
and keeping the grain on the band. This is most 
effectually done by means of (1) a feed apparatus f 
which lays the grain on the band at the same speed at 
that which it is travelling, and (2) by means of inclined 
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carrying rollers g, which give a trough-like shape to the 
top side of the band. The carrying capacity of the 
band is also thus increased and waste is entirely pre- 
vented. 

The trunk and elevators may be moved horizontally 
or vertically while the machine is at work, being 
under the complete control of one man on the deck, or 
when out of use, may be run back and completely 
housed inside the tower as shown by dotted lines at 
h (Fig. 2). In the tower are fixed four of Pooley’s | 
automatic weighing machines, a Barnard and Lea’s 
separator or cleaning machine, two internal elevators 
of ordinary construction, an exhaust fan, a sack hoist, 
and all the necessary gearing for hoisting or lowering 
the trunk or racking it in or out. 

Having now described the machinery, a few words 
are necessary to explain the way in which the grain is 
dealt with. After being raised from the hold of a 
ship and brought into the tower by the outside eleva- | 
tors and band, it is passed through the largest of the 
weighing machines, which is capable of weighing the 
maximum quantity the machine can deliver; it then 
falls into an elevator bottom and is raised to the top 
of the tower, psses through the separator, and after 
being cleaned is weighed again in the smaller machines. 
From these it may either be received in the sacking 
hoppers and sacked, or be again elevated to a con- 
venient height and thrown out into barges alongside. 
The machine is capable of discharging grain at the 
rate of fifty tons per hour, and at a much lower cost 
per ton than is possible by hand labour. 

The builders, Messrs. Spencer and Co., of Melksham 
Foundry, Melksham, Wilts, make a speciality of this 
class of machinery for discharging vessels or ware- 
housing corn, and have supplied it to several leading | 
firms of merchants and millers both at home and | 
abroad. It is constructed under Gillett’s patent. 





Fig .2. 






































CLYDE SHIPBUILDING AND MARINE 
ENGINEERING IN 1884. 
(Concluded from page 135.) 

With such a largely reduced output of new shipping 
on the Clyde in the year 1884 as we mentioned ina 
former article, it is but natural to suppose that the 
aggregate horse-power of the engines turned out in the 
course of the year would also be considerably smaller ; 
still it was a year of very large results in respect of 
engine power. Messrs. Elder and Co.’s output for the 
six new steamers which they launched, may be set down 
at about40,000 indicated horse-power, a total which was 
equalled or sensibly surpassed on two or three former 


| oceasions, and even very materially surpassed in the 


year 1883, in which year, however, the return from the 
Fairfield Engine Works was affected in a marked 
degree by the engines of the great armour-clad ship 
for the Italian Navy. The most powerful engines 
built during the year were those for the Cunard 
Liners Umbria and Etruria ; indeed, they may be said 


| to be the most powerful marine engine ever built. 


They are put down in the annual returns at 12,500 in- 
dicated horse-power each. The North German Lloyd’s 


| steamer Ems was also fitted with very powerful en- 


gines. Noother firm on the Clyde came at all near 
to Messrs. Elder and Co. in respect of the power of 
the engines turned out in 1884. Messrs. Denny and 
Co. were the nearest, but even they did not get be- 
yond an aggregate of 18,500 indicated horse-power, a 


| total which they had already exceeded only once, 
| namely, in the year 1883. Their largest engines were 


fitted into the Shaw-Savill and Albion Company’s | 
steamers Arawa and Tainui, and in each case they | 
were engines of 4800 indicated horse-power. Only | 
three sets of engines were constructed by Messrs. | 


| Caird and Co., but they were all of great power, and | great fleet of the Cunard Company. 


all for steamers owned by the Peninsular and 
Oriental Steam Navigation Company; namely, the 
Massilia, the Tasmania, and the Chusan, those of the 
former indicating 5500 horse-power, and the others 
4500 horse-power each ; so that the total was 14,500 
indicated horse-power, an amount which has only 
once been exceeded by the same firm. The engine 
output of Messrs. Caird and Co. in 1881 was 15,950 
horse-power indicated. Messrs. A. and J. Inglis 
also turned out a fairly large amount of marine en- 
gine work in 1884, namely, 10,680 indicated horse- 
power ; but their output was somewhat greater in 1883 
and 1881, and very materially greater in 1882. Their 
largest piece of work was the beam engines for the 
two River Plate paddle steamers, Saturno and Olympo, 
each of 2200 horse-power indicated ; next in order 
there were the 1800 indicated horse-power engines for 
the steel steamers Bantam and Borneo, belonging to 
the Netherlands India Steam Navigation Company. 
Messrs. James and George Thomson came very close 
to the last-named firm in the amount of engine work 
constructed during last year, their total being 10,147 
indicated horse-power, distributed over five sets of 
engines, The largest engines turned out from the 
Clydebank workshops in the course of the year were 
those of the Lake Superior, owned by the Canada 
——s Company, and ranked as being of 4000 indi- 
cated horse-power. Next to them were the twin- 
screw engines of the Buzzard, built for the Clyde and 
Belfast trade conducted by Messrs. G. and J. Burns— 
engines of 2516 horse-power indicated. The engine work 
exccuted by the same firm in 1881] was nearly three times 
as great as that of last year; and in 1882 and 1883 it was, 
respectively, 24,600 and 16,260 indicated horse-power. 
It will be remembered, however, that in those years 
Messrs. Thomson supplied extensive additions to the 
Messrs. R. Na- 
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pier and Sons’ engine output for 1884 was somewhat 
within 10,000 indicated horse-power, and their prin- 
cipal engines were those of the Mexico (5000 indicated 
horse-power) and the Australasian (2700 indicated 
horse-power). The firm just named turned out engines 
of an aggregate of 28,200 indicated horse-power in 
1883, or nearly three times that of 1884, and they also 
stood fairly well in the returns for the preceding year. 
As regards the work of other shipbuilding firms who 
are also engineers, we may state that engines con- 
structed last year by Messrs. Lobnitz and Co. are 
returned at 6590 indicated horse-power; those of 
Messrs. Barclay, Curle, and Co., at 5550 horse-power ; 
those of Messrs. D. and W. Henderson and Co., at 
5240 horse-power ; and those of the London and Glas- 
gow Shipbuilding and Engineering Company (Limited), 
at 5000 horse-power—all the others standing at lower 
levels in the annual returns. 

There are, however, various other firms whose work 
is exclusively that of engineering and boilermaking, 
and who work in conjunction with shipbuilding firms on 
the Clyde, or at other ports in the kingdom, such as 
Grangemouth, Barrow, Belfast, &c. The firms that 
we now more especially refer to have become some- 
what numerous. Amongst them Messrs. John and 
James Thomson, Glasgow, hold a leading place. Their 
new work last year included the engines of four 
steamers of which the ‘‘ Dominion” liner Vancouver 
was the largest, her engines indicating 4800 horse- 
power. The Carthaginian, of the Allan Line, was sup- 
plied with engines of 2500 indicated horse-power by the 
same firm; and they also fitted two Channel paddle 









































steamers—the Duchess of Edinburgh and the Duchess of 
Connaught—with engines of 1100 indicated horse-power 


each. Messrs. Thomson’s new work thus runs up to 
9500 horse-power indicated. Messrs. James Howden 
and Co., who are in the same category, supplied 
engines last year to seven new steamers, three of which 
were vessels for Japan, with engines indicating from 
1500 to 1650 horse-power. Another of them was the 
twin-screw tug Storm Cock, of Liverpool, with engines 
indicating 1200 horse-power. In all Messrs. Howden 
and Co.’s new work for the year was about 8000 indi- 
cated horse-power. A fair amount of work was done 
in the early part of the year by Mr. David Rowan, 
though not nearly so much as in the preceding year. 
The principal item of his year’s work was the engines 
of the Italian steamer Regina Margherita, indicating 
about 5000 horse-power. Messrs. Duncan Stewart and 
Co., Glasgow, who have hitherto been most promi- 
nently connected with the production of sugar-making 
machinery, are now pushing to the front as marine 
engineers. Last year they supplied engines of 3000 
horse-power for the steamer Drumpellier, built by 
Messrs. William Hamilton and Co., Port-Glasgow, and 
another portion of their year’s work was two pairs of 
engines, each of 1400 indicated horse-power, for the 
steamers Bormida and Bisagno, built by Messrs. 
Burrell and Sons, Dumbarton, and owned by an Italian 
firm. Messrs. Hutson and Corbett and Messrs. Muir 
and Houston, both of Glasgow, did a large amount of 


| marine engine work last year—the numerous vessels 


which they fitted with engines, however, being gene- 
rally of small size. The same may be said of the 








engines constructed by most of the other firms to 
whom we now refer, such as Messrs. William King 
and Co., Mr. W. Kemp (Govan), Messrs. Dunsmuir 
and Jackson, Messrs. Fleming and Ferguson and 
Messrs. Bow and M‘Lachlan, both of Paisley, 
and Messrs. Rankin and Blackmore, Greenock. 
Special note should be made of the work done last 
year by the firm last mentioned, as it consisted chiefly 
of Rankin’s patent twin-screw engines, with which 
many of the readers of ENGINEERING are now well 
acquainted. We would also make a specivl note of the 
engines made by Messrs. Alley and Maclellan, Glas- 
gow, who are likewise coming to the front in marine 
engineering. The chief item of the work executed 
by that firm last year was the construction of four 
pairs of engines, each of 700 horse-power indicated, 
for the steel paddle steamers built by Messrs. Russell 
and Co. for the Inland Flotilla Company, of Calcutta. 
Messrs. Ross and Duncan, of Glasgow, are also getting 
into notice for the excellent engines which they now 
make for fast steam screw launches. 

As regard progress in marine engineering, there is 
no doubt but that the leading fact of the past year is 
the decided step forward which has been made by the 
triple expansion engine. It is but right that we should 
take notice of the progress already made in that 
direction and of the progress that is now showing 
itself. The triple expansion system was adopted last 
year inthe Australasian by Messrs. Robert Napier 
and Sons, whose engineer partner, Mr. A. C. Kirk, 
was the first person on the Clyde to give prac- 
tical shape to the principle of triple expansion in 
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marine engines. In his hands a steam pressure of 
125 Ib, persquare inch was adopted in the Aberdeen, 
of which the Australasian may be said to be a sister 
ship. The same system was also adopted by the same 
firm in the Mexican steamers which they built and 
fitted out. Messrs. Rankin and Blackmore, in the 
early part of last year, resolved on adopting a steam 
pressure of 150 lb. per square inch in the patent triple 
expansion twin-screw engines, which they constructed 
for the steamer Arabian—four cylinders being employed 
for the purpose. Inthecase of theShaw-Savill and Albion 
Companies’ two splendid steamers built last year by 
Messrs. William Denny and Brothers, and engined by 
Messrs. Denny and Co., a steam pressure of 160 lb. per 
square inch was adopted. Such a forward step 
showed that Mr. Walter Brock, of the last-named 
firm, had great faith in the system of triple 
expansion ; and the results attained by the Arawa, 
the first of those two steamers, abundantly show that 
his faith was well founded. That vessel has at sea 
done 13 knots an hour on a consumption of 50 tons 
of coal per 24 hours, from which fact it is quite evident 
that large ocean steamers need not, to such an extent 
as hitherto, be floating coal-pits rather than profitable 
cargo carriers. Incidentally, we may mention that 
the consumption of fuel in the steamer Arabian 
already alluded to, has been brought down to the very 
low rate of about 14 1b. per indicated horse-power per 
hour. So far as we remember no lower rate of con- 
sumption has been got with any of the splendid 
engines turned out by Messrs. Elder and Co. ; cer- 
tainly there was no advance made in that direction 
last year over the results attained in the preced- 
ing year. In the early future, however, we may 
expect to hear of further progress, inasmuch as 
Messrs. Elder and Co. are now engaged in the con- 
struction of triple-expansion engines for the steamers 
Parthia and Batavia lately belonging to the Cunard 
Company. In the case of these new engines we under- 
stand that a steam pressure of 150 lb. per square inch 
is to be adopted, whereas the highest steam pressure 
yet resorted to in any engines constructed at Fairfield 
has not exceeded 110 lb. per square inch. 

There are at present in hand, or projected, something 
like twenty steamers in which there is every proba- 
bility that triple expansion engines will be adopted, 
with working steam pressures ranging from 135 lb. up 
to 160 lb. per square inch. We have mentioned the 
Parthia and Batavia, the engines of which are well-nigh 
completed. Messrs. Caird and Co. have in hand a 
new steamer for the P. and O. Company in which 
triple expansion engines are to be fitted. Messrs. 
Alexander Stephen and Sons are engaged on four 
steamers regarding which the same may be said, 
a working pressure of 160 lb. having been adopted 
in this case. That is also true of five steamers 
which Messrs. Denny and Brothers have in hand, 


chiefly if not wholly for the British India and 
New Zealand lines. Messrs. D. and W. Hen- 
derson and Co. have in hand three steamers in 


which triple-expansion engines are to be adopted, one 
of them being a magnificent yacht for Mr. Clark, of 
Paisley, and in which a working steam pressure of 
135 lb. is to be employed. Messrs. A. and J. Inglis 
have in course of construction a steamer for the Clyde 
and Dublin passenger and cargo trade, whose engines 
are to be of the kind under notice. Of the cases in 
which such engines are spoken of as being probable we 
need not speak any further. Quadruple expansion is 
also regarded as one of the possibilities, and even as 
one of the probabilities, of the early future of marine 
engineering. 

It does not appear that in ordinary compound en- 
gines, even of the three-cylinder type, higher working 
pressures than 110 lb. have yet been adopted on the 
Clyde. That is the pressure reached by Messrs. Elder 
and Co. in the Umbria and Etruria, and it is the pres- 
sure employed by Messrs. J. and J. Thomson in the 
two Channel paddle steamers already spoken of ; and 
doubtless other instances of the same pressure could be 
adduced. We have heard it stated, however, that the 
engines for the Admiralty steamer Scout, which 
Messrs. James and George Thomson have in hand, 
are to be worked with steam of 120 lb. pressure ; but 
that is a matter that may be referred to on another 
occasion. 

Intimately connected with the question of steam 
pressures is that of the material of which the boilers 
are constructed. No material change has taken place 
in recent years in respect of the form of boiler which 
is in such common use, but the constructive material 
employed has undergone a most complete change. So 
far as Clyde practice is concerned it may be said that 
a marine boiler now being made of iron is quitea 
novelty, steel being employed almost universally. For 
boilers of the largest sizes, and involving such high 
steam pressures as we have been speaking of, very 
thick plates, even up to 1} in. and 13 in., are now in 
request, and the steelmakers are turning out plates of 
such large areas that they not unfrequently weigh up 
to, or upwards of, two tons. That material is produced 
of very high quality, and at a very low price in Scot- 
and, and almost at the very doors of the users, and 





hence the employment of it amongst Clyde marine 


engineers has progressed with most astonishing 
rapidity. The experience gained with it is of such a 


character that the utmost confidence is entertained on 
almost all hands regarding it. In cases where it has 
been used over periods ranging from five to seven years 
in fireboxes and combustion chambers, the ordinary 
wear and tear and lamination, so well known where 
iron is used for the same purposes, are not, as a rule, 
to be seen. Fora time at first engineers would not 
universally trust to the use of steel rivets in boiler- 
making, but the opposite is now the rule, as the use of 
iron rivets in steel boilers is about as great a rarity 
as a new iron boiler. Of course, the question of hand- 
rivetting versus machine-rivetting now comes in for 
consideration, and we are glad to know that rivetting 
machines are getting more and more extensively into 
use. Arrol’s and Tweddell’s hydraulic rivetters are 
becoming as common in boiler shops as they are in 
shipyards. 

The use of Fox’s patent corrugated furnaces is grow- 
ing still more popular. Last year they were used very 
extensively on the Clyde. All the boilers made by 
Messrs. Elder and Co. were provided with them, and 
in many instances they are used in boilers fitted into 
comparatively small steamers ; indeed, if we mistake 
not, they were employed by Messrs. Rankin and 
Blackmore in fitting out the steamer Arabian, of which 
we have previously made mention—a vessel having 
engines of only 336 indicated horse-power. 

Steel propellers are likewise becoming very common, 
but the use of manganese bronze is still almost the 
universal practice with Messrs. Elder and Co. 
Propeller shafting is still made in many instances 
of forged scrap iron, but the crankshafts, in the 
case of very large engines, are not unfrequently 
formed of steel made by Messrs. Vickers and other 
well-known firms. 

A few remarks remain to be made regarding some 
of the mechanical appliances used in steamships before 
we draw toaclose. Messrs. Weir’s patent feedwater 
heater, already so very popular in connection with 
common compound engines, has proved itself to be 
almost a sine gud non as regards triple expansion en- 
gines ; and hence it is not surprising to learn that, 
withone exception, it has been fitted to all suchengines 
made on the Clyde. There are two or three special 
circumstances connected with this invention in its pecu- 
liar suitability for triple expansion engines that are of 
so much importance as to justify us in returning to the 
subject in more detail on another occasion; but we 
may simply say just now that the saving which it effects 
by abstracting heat from the used steam is very 
marked. The hydrokimeter of the same firm is now 
very generally adopted by marine engineers on the 
Clyde, and its practical advantages have made them- 
selves felt amongst engineers in other parts of the 
kingdom. In steam steering gear the invention of 
Messrs. Muir and Caldwell still holds its pre-eminent 
position. During last year as many as eighty sets of 
their gear were made by Messrs. Bow and M ‘Lachlan, 
Paisley, a fact which shows that it is also high in 
public favour. The gear brought out by Messrs. 
Hastie, of Greenock, is becoming favourably known, 
and the same is likewise true of Harrison’s steam- 
steering gear. As regards marine engine governors, 
that of Messrs. William Murdoch and Co., of Glasgow, 
seems to be the one most generally in use or in 
request. The hydraulic starting gear of Messrs. 
Brown Brothers, Edinburgh, in now almost universally 
adopted by Clyde marine engineers, and the same 
firm’s hydraulic gear for working cargo is fast coming 
into use. In respect of pumping apparatus for use in 
connection with marine engines, the local invention of 
Messrs. Drysdale and Co., Glasgow, known as the ‘‘ Bon- 
Accord” centrifugal pump, is most favourably spoken 
of by those persons who have used it ; and its economy 
and efficiency bid fair to gain for it a very considerable 
amount of popularity. We had thought of briefly re- 
ferring to the progress of electric lighting on Clyde- 
built steamers and to the adoption of refrigerating 
machines, and to other interesting and more or less 
cognate topics, but for the present we must defer such 
remarks, 








COMPOUND ENGINES OF THE ‘‘ ETNA.” 

Iv our issue of the 6th inst. we published a two-page 
engraving containing two views of one of the pairs of 
compound twin-screw engines constructed by Messrs. 
R. and W. Hawthorn, of Newcastle-on-Tyne, for the 
Royal Italian torpedo ram vessel Etna. Of the views 
there given, Fig. 1 was a vertical section through the 
high-pressure cylinder and Fig. 2 a plan of one pair of 
engines, whilst this week we give another two-page en- 
graving containing Fig. 3, a front elevation of one 
pair of engines, and Fig. 4, which is a vertical section 
through the low-pressure cylinder. 

The Etna is a vessel 283 ft. 6 in. long by 43 ft. 3 in. 
beam and 19 ft. 4 in. draught of water, her displace- 
ment on that draught being 3474 tons. She is fitted 
with twin screws 15 ft. in diameter and 20 ft. pitch, 
each driven by a pair of compound engines, the high- 








pressure cylinder of each pair being 44 in. and the 
low-pressure 85 in. in diameter, while the stroke is 3 ft. 
The general design of the engines is clearly shown by 
our engravings, from which it will be seen that they 
are of the direct-acting type with the cylinders placed 
side by side and nearly horizontal. The high-pressure 
cylinder only is steam-jacketted. Both cylinders are 
fitted with piston valves, there being two of these valves 
to each cylinder; the construction of the valves is 
clearly shown in Figs. 1 and 4. The valves are driven 
through rocking shafts by Mr. F. C. Marshall’s arrange- 
ment of a valve gear—a gear which comes in exceed- 
ingly well and leaves all the working parts very readily 
accessible. Messrs. R. and W. Hawthorn have now 
applied this gear largely. The reversing is effected 
by steam reversing gear, and the low-pressure cylinder 
is fitted with a small auxiliary slide valve for ad- 
mitting steam to it direct when necessary at starting. 

The framing of the engines is very light and 
simple, consisting of strong steel stays connecting the 
cylinders with the casting carrying the crankshaft 
main bearings, these stays being disposed directly in 
the line of strain. The crankshaft has three bearings, 
that between the cranks being of great length as shown 
in Fig. 4. The crossheads work on single broad guide 
bars placed below them. 

The engines are provided with surface condensers 
having 11,500 square feet of surface in all. Hach 
engine has a double-acting air-pump, 24 in. in dia- 
meter with 15 in. stroke, driven by an auxiliary pair 
of compound engines having high and low-pressure cy- 
linders respectively 14 in. and 28 in. in diameter with 
15 in. stroke. The condensing water is circulated by 
two separate independent centrifugal pumps. ‘lhe con- 
densers, which are cylindrical, are wholly of brass. To 
reduce the weight as much as possible, steel, both 
wrought and cast, is largely used in the main parts of 
the engine, the crankshaft, straight shafting, piston 
rods and connecting rods, motion bars, eccentrics and 
valve gear being of wrought steel, while the pistons, 
crossheads, and propellers are steel castings. 

Steam at a pressure of 90 1b. per square inch is sup- 
plied by four double-ended steel boilers each 13 ft. 
6 in. by 19 ft. 3in. long, each boiler containing six 
furnaces. The total grate surface of the four boilers 
is 560 square feet, and the total heating surface 
17,060 square feet. Working with natural draught 
the engines develop 5500 indicated horse-power, while 
with forced draught the power developed is 7700 indi- 
cated horse-power by the two pairs of engines. 

The engines of the Etna have evidently been de- 
signed with great care ; in general arrangement they 
resemble those built by the same firm for the celebrated 
Chilian cruiser Esmeralda, and they form an interesting 
example of the class of machinery which has been 
called into existence to satisfy the special requirements 
of modern war vessels. 


SCOTCH PIG-IRON TRADE FOR 1884. 

As regards the Scotch pig-iron trade, the past year 
year was one of almost continuous depression from 
January to December, for in nearly every respect it 
was inferior to that of the year immediately preceding ; 
indeed, it may be said to have been one of the most 
unsatisfactory in the whole history of the trade over 
the last two or three decades, as prices throughout the 
year never reached toa remunerative level. Even had 
business been fairly active, it would have been difficult 
to present at the close of the year results that could 
in any way compare with those of 188%, because 
the statistics of that year were in most respects the 
largest on record, whereas those of 1884 show a reduc- 
tion in every item, with the exception of the imports 
from Middlesbrough. If, however, we leave out of view 
a few of the more prosperous years, the amount of 
business done during 1884 still remains above the 
average amount of recent times. 

In the early part of the year there was, as may be 
remembered, an unfortunate dissension between the 
makers of special and ordinary brands of pig iron, as 
to the term ‘‘G.M.B.” Much bitterness of feeling was 
displayed in iron circles as to whether or not the so- 
called adulterated pig iron, or ‘‘ cinder-pig”—that is to 
say, pig iron in the production of which a considerable 
quantity of ‘‘tap cinder” from the puddling furnaces is 
used—should be entitled to the use of those letters, 
meaning ‘‘ good marketable brands.” That such iron 
had been sent into the warrant stores on a somewhat 
large scale was generally affirmed, but the attempt to 
throw a slur upon it proved to be an utter failure. The 
makers of the iron in question were supported by 
almost the entire circle of brokers and merchants, who 
alleged that the material was largely consumed, and 
that there was no complaint raised by the ironfounders 
or other consumers in regard to its quality. Except 
that to a certain extent it interfered with and limited 
speculation in warrants, through a temporary suspicion 
being raised regarding its quality in the minds of stran- 
gers, the ‘‘cinder-pig” discussion ended as it began, 
inasmuch as in the end no change was made in the 
classification of the iron. 

The range of prices in the warrant market was ex- 
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ceptionally low throughout the year. At the opening 


of the market after the New Year holidays, warrants 
were quoted at 43s, per ton, and by January 8 the 
prices had receded to 42s. 64d. A speculative move- 
ment then set in, owing to the rumoured intention of 
the Cleveland ironmasters to blow out some 15 or 20 
of their blast furnaces, and prices rapidly advanced, 
with slight fluctuations, to 44s. 74d, on the 21st of the 
same month, which was the highest price touched dur- 
ing the year. They again began to droop, however, 
and the depression was intensified by the discussion 
upon the ** cinder-pig” question, which took place early 
in February. Pressing sales were made down to 42s., 
which was accepted on the 25th of that month. From 
that point a smart rally took place, and on March J] 
43s. was paid for warrant iron. During the next two 
months the variation in price did not exceed a few 
pence per ton, and as the spring shipping trade proved 
to be very disappointing, warrants slowly receded in 
price till June 4, when 40s. 10d. was accepted, being the 
lowest price, not only for the year 1854, but for many 
years, if we except 1879, when the minimum price 
accepted was 40s. per ton. The outlook still appeared 
very gloomy, and reckless overselling was continued 
by dealers of no standing. That, however, received 
a check when the Monkland Iron Company’s report 
apveared in the month of September, showing a heavy 
loss on the past year’s business. A rapid advance in 
prices then took place, the ‘‘ bears” finding it necessary 
to cover, as there was an impression that the 
works of that company, and possibly other works, 
might soon require to stop. On November 10, there was 
paid 4s, 43d., and subsequently the market became 
irregular, fluctuating between 42s. 104d., accepted on 
the 17th, and 44s. paid on the 20th; and from that 
date the price gradually receded to 41s. 10d., which was 
paid on December 20, and advanced again to 42s. 6d., 
paid on the 28rd, the year closing at 42s. 3d., and the 
average price for the year being 42s. 14d., as against 
46s. 9d. over the year 1883. Never since the year 1851 has 
there been such a low annual average price for warrants 
as that just mentioned. G.M.B. iron, as quoted by mer- 
chants, generally followed the same course as warrants 
in respect of price. Reference ought to be made to 
the fact that there was a brisk inquiry for makers’ iron 
in the month of October, and this had also a slightly 
improving effect on the price of warrants; in the 
following month several failures of iron brokers 
occurred through over-selling. As regards makers’ 
special brands of the best class, Coltness iron, which 
is generally the highest in price, may be selected to 
illustrate the whole. In January No. 1 Coltness rose 
in price from 54s. to 58s. per ton; it declined to 
56s. 6d. in May, afterwards gradually improving till 
66s. 6d. was reached in the middle of September. 
That was the very highest price paid for the best 
makers’ iron in the course of the year, whereas in 1883 
the top price paid was 67s. 6d., the lowest being 55s. 

Speaking on the subject of production, note should 
be made of the fact that there was scarcely any in- 
terruption during the year from labour troubles. In 
consequence, however, of the low prices ruling and of 
the limited demand for pig iron, the production was 
much restricted. At the opening of the year there 
were 102 furnaces in blast; shortly afterwards the 
number declined to 97, and to 90 for a few days in 
February, and the year closed with 93 in blast, the 
average being 95, as compared with 110 in the pre- 
ceding year. The total production for the year was 
988,000 tons, against 1,129,000 tons in 1883, thus 
showing a decrease of 141,000 tons for the year. Only 
on five occasions during the past twenty-five years has 
the annual production of pig iron in Scotland been as 
low as it was last year; that of 1883, however, was 
the largest year’s make over the quarter of a century. 
The average production per week per furnace, last 
year, was about 200 tons, against 197 tons in the pre- 
ceding year—the larger returns of the past year being 
due in part to the steady working of the men, and the 
result also of fewer furnaces being in operation, and 
those the largest. 

In the item of shipments to foreign ports there was 
a very heavy decrease over the year, not less than 
96,149 tons—the totals for 1884 and 1883 being 319,463 
tons and 415,612 tons, respectively. The shipments 
coastwise did not undergo any material alteration as 
to quantity—the totals being 197,251 tons in 1884, 
and 204,045 tons in 1883. The deliveries by raii to 
England fell off rather more than 10,000 tons ; and 
under the general head of ‘‘ exports” the decrease for 
the year was 113,000 tons, the totals for the two years 
1884 and 1883 being, respectively, 534,000 tons and 
647,000 tons. The falling-off in the shipments was 
principally in respect of the United States, Canada, 
and the Mediterranean ports, business with the latter 
having suffered severely through the cholera epidemic 
by which some of those ports were afflicted for several 
months. 

Over the year there was a decrease of 15,000 tons 
in the consumption of [Scotch {pig in the local foundries 
and the finished iron and steel works. The total under 
those two heads was 468,000 tons in 1884, as com- 
pared with 483,000 tons in the preceding year. Taking 
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both Scotch and English iron together the local con- 
sumption during the past year was 837,000 tons, as 
against 915,000 tons in 1883, showing a total decrease 
ot 78,000 tons, 

The stocks of pig iron, in the warrant stores and 
makers’ yards together, amounted at the close of the 
year to 521,000 tons, as compared with 835,000 tons 
at the close of 1883. There was thus a reduction 
during the year of 14,000 tons. At the end of 1882 
the stocks amounted to 836,000 tons, but a year pre- 
vious they stood at the enormous total of 940,000 tons, 
which had never been previously exceeded. 

For a number of weeks in the course of the past 
year four furnaces were outof blast at the Clyde Iron 
Works, in consequence of a breakdown of the blowing 
machinery, but the works are now in full operation. 
There is now uo pig-iron made north of the Forth, 
either in Fife or Clackmannan; and even in the coun- 
ties bordering the Forth on the south, iron-smelting is 
now only pursued at the Carron Iron Works, as the 
Kinneil Iron Company have also latterly disappeared 
from the list of pig-iron producers, their two furnaces 
having recently been damped out on account of the 
unprotitable nature of the business. Some of the iron- 
masters have been fairly successful in taking off 
the furnace gases, and treating them for the am- 
monia which they contain, and which in the form of 
sulphate of ammonia finds a ready sale. 

The year 1885 has been entered upon with very low 
values for all the common metals, with very cheap labour 
and a greatly reduced production of pig iron, &c., both 
at home and abroad. In the United Kingdom there are 
nearly 100 blast furnaces, and in the United States 
about 60, fewer in blast than at the end of 1883, and 
the tendency is to reduce production still further, on 
account of the ruinous prices now ruling. In the 
meantime, however, although not by any means en- 


couraging, the prospects are not altogether without 
hope. Quite a number of large undertakings are now 


on the tapis, such as railways in India, Spain, Australia 
and other colonies, as well as large canal schemes, 
water works, &c., which a slight return of confidence 
and moderate rates for money will doubtless bring out. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, February 15, 1885. 

Tue published statistics of pig iron production in- 
dicate a decline in consumption last year of about 11 
per cent. over 1883. The output was 12} per cent. 
less than in 1883, thus showing a slight decrease in 
stocks, amounting to about 60,000 tons. The policy 
pursued by iron makers during 1884 will be followed 
throughout the present year, and production will be 
determined by orders received. Southern pigiron will 
continue to be an unsettling factor in northern markets, 
and production and shipments will be stimulated by a 
gradual reduction in freight rates, which it is the policy 
of railroad shipping lines to bring about. The southern 
iron producers tell behind 6 per cent. ; their figures for 
1883 being 699,260 tons, against 657,599 tons for 1884. 
Charcoal iron fell off 20 per cent. ; anthracite 16 per 
cent. ; and bituminous and coke irons 5per cent. The 
number of furnaces in blast January 1, 1884, were 307; 
January, 1885, 236. The production last year was 
4,589,613, against 5,146,972 tons for the previous year. 
Unsold stocks, 1885, were 593,000 tons, of which Penn- 
sylvania held 221,849 tons. Of the total unsold 178,993 
tons were anthracite. The total production of anthra- 
cite in 1884 was 1,278,286 tons, against 1,416,468 tons 
for 1883. Pennsylvania produced of all kinds of iron 
in 110 furnaces in blast, 2,385,402 tons, against 
2,638,891 tons in 1883. The second State in point of 
production is Ohio, whose 28 furnaces produced 567,113 
tons, against 679,643 tons in 1883. The contest be- 
tween the old iron regions and the new southern iron 
fields is becoming more and more intense. The limit 
of reduction in Pennsylvania seems to have been 
reached. Furnace companies have recently announced 
their determination of making no further reduc- 
tion, and this means a more active competition in 
southern irons, provided the railroad companies and 
ship lines will find it remunerative to reduce prices, 
say, 50 cents per ton. The general condition in the 
iron trade at the present time is unsatisfactory, because 
of the fluctuating demand. Forge irons range from 14.50 
dols. te 15.50 dols., delivered, with foundry irons at 16 
dols. to 18 dols., delivered. Combinations to maintain 
prices avail nothing. Counter movements are in pro- 
gress, not only in the protection, but in the govern- 
ment policies. The American Protective. Tariff 
Association met in New York on Thursday, and formed 
a permanent organisation, to be called the ‘‘ National 
Protective Tariff League,” and further steps were 
taken to complete the organisation in all details, for 
the purpose of active educational work throughout the 
country. Private circulars have been sent to the 
manufacturing interests in all sections, calling their 
attention to the importance of maintaining the protec- 
tive principle, and asking for co-operation. The 
revenue reformers have taken heart at the democratic 
success, and are preparing to meet these efforts by an 
appeal to the popular intelligence. The production of 





iron of all kinds is being carefully guarded until a 
healthy demand will be developed. The railway con- 
struction is not promising much demand, although 
there are several lines of considerable importance pro- 
posed, which, if pushed, will call for a great deal of 
material. The capacity, however, is in excess of any 
probable demand, and hence prices are low. Steel 
rails have been privately quoted at 26 dols. ; ordinary 
prices for small lots at mill are 27 dols. to 27.50 dols. 
The Western Nail Association met in Pittsburg on 
Thursday, and agreed to maintain an advance for nails 
at 2.25dols. Makers of bar iron entertain hopes of an 
improvement in bars, but the extent to which steel is 
being substituted will prevent much of an upward 
movement. Bridge iron requirements are backward. 
Plate and angle iron is in abundant supply at 2 cents, 
and other shapes 3 cents. Hardware manufacturers are 
increasing their production for certain lines of season 
goods. Wagon and carriage makers are resuming 
work in the west, owing to the more liberal movement 
of serials, which is leading to more activity in in- 
dustrial channels. 


LAUNCHES AND TRIAL TRIPS. 

Messrs. BIRRELL, STENHOUSE, AND Co., Dumbarton, 
launched on Tuesday, February 17, the Benavan, a hand- 
some clipper barque of 1450 tons register, built of steel, 
to the order of Messrs. Watson Brothers, Glasgow, for 
their ‘‘ Ben” Line of Australian and East Indian traders. 
The masts and yards are also constructed of steel. This 
is the largest steel sailing ship yet built at Dumbarton. 





A fine cargo and passenger steamer, named the Damara, 
a vessel of about 1820 tons gross, was launched by Messrs. 
Alexander Stephen and Sons, Linthouse, Glasgow, on 
Wednesday, February 18. She has been built to the 
order of the Halifax Steam Navigation Company, of 
Halifax, Nova Scotia. The engines have cylinders of 
33in. and 62in. in diameter respectively, with piston 
stroke of 42in., the working steam pressure being 90 lb. 
per square inch. This is the pioneer vessel of a new line 
of steamers intended to be run fortnightly between Canada 
and France, without calling at any British port, and 
thereby to secure for the owners an annual subsidy of 
10,000/. for five years. 

On February 19 the new iron screw steamer Mascotte, 
of 1060 tons gross, built and engined by Messrs. Ramage 
and Ferguson, Leith, had her official trial trip on the Forth. 
She is owned by Messrs. George Gibson and Co., Leith, 
and is intended for the Leith and Rotterdam trade. She 
measures 250 ft. by 30 ft. Gin. by 16 ft. 6in., and is fitted 
with engines having cylinders of 32in. and 64in. in dia- 
meter respectively, with piston stroke of 42in. A mean 
— of 13 knots per hour was made on the measured 
mile. 


Last week the steamer Afghan shipped at Glasgow the 
framework and machinery of a composite yacht for the 
Prime Minister of Siam. The vessel will measure 80 ft. 
by 13 ft. by 8ft., the framing being of Siemens’ steel, 
while the planking and other woodwork will be of teak. 
The engines are of the compound surface-condensing type, 
with direct-acting pumps, and the cylinders are 10 in. and 
20in. in diameter respectively, with stroke of 14in., and 
are supplied with steam of 100 lb. working pressure from a 
large steel boiler. Messrs. Ross and Duncan, Glasgow, 
are the contractors. 


On Saturday, the 21st inst., Messrs. Earle’s Shipbuild- 
ing and Engineering Company, Limited, Hull, launched 
from their yard a fine iron screw steamer, named the 
Eastwood, measuring 256 ft. by 34 ft. by 17 ft., built to 
the order of Mr. Robert Jameson, of the same town. She 
is to be propelled by triple compound three-crank engines 
capable of indicating 700 horse-power, steam for which 
will be supplied from a large steel single-ended boiler at a 
working pressure of 142]b. per square inch. This is the 
tenth set of triple compound engines made by Earle’s 
company. 








BALTIMORE AND OHIO RaAILROAD.—It is reported that 
the Baltimore and Ohio Railroad Company contemplates 
the survey of a line down the Maryland and Delaware 
peninsula, with the ultimate object of building a line 
which will run almost wholly through the eastern shore 
counties of Maryland. It is stated that engineers who 
were engaged on the New York, Philadelphia, and Nor- 
folk Railroad will in afew days begin to survey a route 
for this proposed extension. 

Tue Unitep States Navy—A new steel cruiser, named 
the Boston, has been launched from Roach’s Yard, at 
Chester, Pennsylvania. The Boston is 270 ft. in length, 
42 ft. beam, and 26 ft. 6 in. in depth. She is rated at 
3000 tons burthen. In addition to two masts, square 
rigged, she will be provided with eight large boilers and 
three cylinder engines of 3500 horse-power. It is ex- 
pected that she will be able to steam regularly at 
the rate of 15 knots per hour. Between 500 and 
600 tons of coal will be carried, so that the highest 
speed may be kept up from shore to shore of the 
Atlantic. The vessel will be completed and ready for 
service in March. The Boston will be equipped 
with a full supply of effective ordnance. The tur- 
rets on the forward deck will contain two 8 in. breech- 
loading rifle guns. In addition to these there will 
be six rifle guns of 6 in. calibre, four Hotchkiss rifles 
in shot towers, and four Gatling guns to repel board- 
ing parties, 
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Tue illustrations on the present page represent a 
new form of hydraulic shearing machine, designed and 
constructed by Messrs. Anderson and Gallwey, of 
Cremorne Works, Chelsea, for the rolling mills of 
Messrs. Josse Goffin and Co., of Clabecq, Belgium. 

The machine is designed to cut plates of 14 in. thick, 
and by the arrangement of the framework, plates of 
great width and of unlimited length can be operated 
upon. For this purpose the frame is formed of two 
horizontal cast-iron girders let in to two end castings, 
between which a distance of 11 ft. 6 in. has been 
allowed. The main cylinder, which is shown in action 
in the detail view, is cast in one with the top girder, 
and is bored out to receive the ram, which is secured 
to a crosshead carrying the shear blade and sliding in 

uides. 

. The ram is U-shaped in longitudinal section, in 
order to allow a second cylinder to enter the hollow 
thusformed. This latter cylinder receives the ‘‘ draw- 
back ” ram, the upper end of which is fixed in a small 
crosshead rigidly connected with the crosshead 
carrying the blade, by means of two tie-rods. The 
smaller ram is always in direct communication with the 
pressure water, and is therefore continually tending | 
to draw the upper shearing blade away from the lower 

tixed blade. The pressure water is admitted to the | 
larger ram and exhausted therefrom, through two mitre | 
valves, the spindles of which pass right through the | 
valve box. These valves are forced downon their seat | 
by the combined action of the pressure of the water 
and of two spiral springs. The lower ends of the 
spindles bear on two eccentrics on a shaft running the 
whole length of the machine, and to this shaft levers 
for operating the valves are attached at intervals. 
The levers are connected by means of chains with 
hand rings in the way shown, and as they can be shifted 
to any position on the longitudinal rod, the machine 
can be worked from any point in its length. Upon 
pulling one of the chains the eccentrics on the shaft 
open the pressure valve and close the exhaust. 

When the ram has completed its stroke, a counter- 
weight on the shaft brings the eccentrics into their 
former position, closing the pressure valve and open- 
ing the exhaust, when the pressure on the smaller ram 
draws the crosshead and the upper blade back. The 
machine is also provided with automatic tappet gear, 
by means of which the stroke of the ram can be adjusted 


to any length between { in. and Gin. ; the consump- 


tion of water being in direct proportion to the length 
of stroke. 

Although the shears have to cut very wide plates, 
the length of the blades is only 2ft. 6in.; this gives 
greater facility in straight cutting and also allows 
a curved line to be followed. 
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Special attention has been devoted to the minor 
details of construction, in view of the requirements of 
rolling mill proprietors and bridge and boiler makers, 
to whom the improvements introduced into the ma- 
chine will doubtless recommend it. 








BRIDGE OVER THE RIVER DNIEPER. 

A NEW railway line, the Jekaterine Railway, was 
opened for traffic in May of last year. It has a total 
length of 295 miles, and connects two of the principal 
lines in Southern Russia, terminating respectively at 
Nicolazef and Sebastopol, two important towns on the 
borders of the Black Sea ; and it thus brings the Jeka- 
terine district in direct connection with the chief outlet 
for all produce of the south of Russia. In the construc- 
tion of this line, two important structures became 
necessary, one a viaduct over a wide and deep chasm 
forming the bed of the River Inguletz, and the other 
the bridge over the Dnieper. The former is chiefly 


‘remarkable for its height above and depth below 


water level, its piers being high enough to tower 22 ft. 
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above the London Monument, It is 1050 ft. long, and 
consists of five openings, four of which are spanned by 
non-continuous lattice girders, and the fifth by a girder 
with parabolic bottom boom. The bridge carries the 
permanent way on the top of the girders, and the rail 
level is 161 ft. above low water, while the height from 
the bottom of the caisson to the rail level is 224 ft. Of 
considerably longer dimensions is the bridge over the 
Dnieper, near Jekaterinoslow, of which we have 
already published several illustrations, notably a 
general view, engraved from a photograph, in our 
number for January 16th. This gave an excellent 
idea of this important structure, in length only 
excelled by two bridges in Europe, the Alexandrowsky 
Bridge over the Vole; and the Moerdyck Bridge in 
Holland. 

The position of this bridge and chiefly its close 
proximity to the town, situated on the right bank of 
the Dnieper, made it desirable to construct it in two 
stories, the upper on the top of the girders to serve as 
a road and foot bridge, and the lower as a railway 
bridge. Fifteen spans of 272 ft. 4 in. each, give a total 
length of 4094 ft. between the centres of the shore 
abutments, while the clear height above low water is 
43 ft., allowing only 14 ft. above highest water level, 
as experienced in 1845, for navigation. This no doubt 
appears very little, but since two more bridges up river 
at Kremetschug and Kieff have only the same clearance, 
it was not deemed necessary to go higher in this case. 
Of one of the spans a general elevation and 
cross section were published in Figs 1 to 3 
in our journal for January 23, while in this week's 
number we publish on pages 213 and 216 three parts 
of one of the main girders to a larger scale and 
fully dimensioned, which when joined up will make 
just one bay over half a span.* From these illustra- 
tions it will be seen that each span is divided up 
into twenty-three bays of 11 ft. 8 in. each, the total 
length of these girders being 270 ft. 6in. with a total 
height of 32 ft. All scantlings are either fully dimen- 
sioned in the large scale drawing, Figs. 9, 10, and 11, or 
marked with numbers and letters, and the correspond- 
ing sections will be found in Figs. 4 to 8, published 
on page 85 of our number for January 23. On reference 
to the cross section, Fig. 12, the arrangement for carry- 
ing the permanent way on cross girders placed at each 
vertical in the main girders, the centre lines of which 
are 19 ft. apart, will be readily understood ; longitu- 
dinal girders placed 6 ft. apart carry the wood sleepers 








* Figs. 1 to 8 appeared in the issue of January 23 
peared in the issue of January 30; Figs. 12 
to 25 appeared in the issue of February 13; Figs. 26 to 30 
are in the present issue. 
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ROAD AND RAILWAY BRIDGE OVER THE RIVER DNIEPER, RUSSIA. 
CONSTRUCTED FROM THE DESIGNS OF PROFESSOR N. BELELUBSKY, ST. PETERSBURG, BY THE BRJONSK IRON WORKS. 
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distanced about 2 ft. 4 in., upon which the rails of the 
5 ft. permanent way are fixed. The platform between 
and outside the rails is made up of planks, and strong 
timber guard rails are placed inside. The mean 
depth of the cross girders carrying the permanent way 
is 4 ft., while lighter cross girders of 3 ft. depth carry 
the roadway, the top level of which is 30 ft. above the 


rail level; it is 21 ft. wide over the guard rails, while | 


the 5ft. lin. footpath on each side is carried on 
brackets attached to the outside of the main girders, 
The roadway is curved up in the centre, and between 
the roadway and footpath each side an iron gutter is 
provided to carry away the rain water. 

The main girders are provided at alternate ends with 
fixed and roller bearings, details of which are shown in 
Figs. 13 to 16; these rest on cast-iron baseplates upon 
the er fom stone of the piers. 
tion 0 
resting upon sandy clay and soft underground, below 
which firm white clay is found ; only on the right bank 
of the river the granite comes to the surface, where it is 
of considerable thickness. The right-hand abutment 
and the first river pier are therefore erected upon the 
granite, and for these foundations a bell caisson, similar 
to the one employed at the lifting bridge at Copen- 
hagen, was used for the first time in Russia. This bell, 


No. 4, was lowered upon the rock in position for the 


the roadway to the high road, allowing the railway to 
run in a straight line on and off the bridge. These 
viaducts are joined at the end by earthwork embank- 
ments having arise of ] in 30. Including the viaducts at 
each end of the bridge, the total length of the iron 
structure is 4556 ft. 

Small scale views of one of these viaducts are shown 
in Figs. 17 to 20, while Figs. 21 and 22 show to a 
larger scale half of one of the girders with parabolic 
bottom booms. These girders, which carry a roadway 
and footpath similar to those on the bridge of a total 
width of 32ft. Gin., are carried on iron lattice 


| stanchions, the latter resting on masonry piers built up 


to rail level of the bridge. Figs. 23 and 24show cross 


| sections of the viaduct, while Figs. 25, 26, 27, and 28 


| give detail drawings of the lattice stanchions. 
The geological condi- | 
the river is a thin sand-covered layer of granite | 


At the 
junction of these viaducts with the bridge some tri- 
angular structure became necessary, drawings of which 
are given in Figs. 29 and 30. By means of the refer- 
ence letters placed on the general drawings and on the 
details, the position of the latter will be easily identi- 
fied. 

It may be of interest to some of our readers if we 
enumerate a few of the quantities of material used in 
the construction of this large bridge. Stone was used 


| tothe extent of 33,000 cubic yards ; Portland cement, 
the plan of which exactly corresponded to that of the | 
piers and which was afterwards used as caisson for pier | 


pier, the bottom carefully cleared and levelled to the | 


exact outline of the bell, and while the building of the 


foundation directly upon the face of the rock was pro- | 
gressing the bell was gradually lifted till the masonry | 


had reached water level, when it was dispensed with. | 


All the other piers are built upon caissons which partly | 


rest upon the rock and partly upon the white clay; the 
average depth of the piers is 46 ft., while the deepest 
pier, No. 14, is 57 ft., so that in this case the total 
height from top of roadway to bottom of pier is 132 ft. 
All masonry of the bridge is executed in granite, the 
material being quarried on the river banks at a short 
distance above the bridge. The piers are 15ft. Sin 
wide at the bottom and 11 ft. 9in. at the top, and are 
44 ft. 9in. long ; in place of ice breakers they have only 
short rounded ends, which will be seen in Fig. 2. 

At each end, starting from the abutment, the bridge 
has a viaduct 235ft. in length, consisting of three 
spans, crowned by girders with parabolic bottom booms 
70 ft. in length. These viaducts join the bridge at 


an angle of 21 deg., and serve the purpose of connecting | 





supplied by the firm of Schmidt of Riga, 3280 tons. 
This was used in the proportion of one to four for 
above-water buildings, and one to three below-water 
building. The iron work supplied by the Russian iron 
works, Brjonsk, amounted to 10,000 tons, exclusive 
of the caissons. During the process of its manufacture 
the iron, made of old rails, was constantly tested, the 
requirements being 21.6 tons per square inch, and 12 
per cent. of elongation. 

The total cost of the bridge was 390,000/., and the 
time occupied in building it was three years. It was 
tested in May last by placing eight locomotives upon 
the rails, and loading the road bridge by a dead load of 
rails; the amount of deflection averaged 1} in., or 
about z;55 th of the length of each span, and all spans 
gave equally good results. This imposing structure, 
the general gcod effect of which will be seen from our 
perspective view, is from beginning to end the work of 
Professor W. Belelubsky, of St. Petersburg, who 
surveyed, designed, and acted as consulting engineer 
during the erection, and it is to his courtesy that we 
are indebted for drawings and particulars of this, 
another monument of Russian engineering enterprise. 
The bridge was erected under the superintendence 
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of chief engineer Mr. W. Beresin, whose name has been 
mentioned on previous occasions in our columns in con- 
nection with important bridge work in Russia. 








NOTES FROM THE SOUTH-WEST. 

Great Western Railway.—Work have been commenced 
for aero and doubling the line between Maesteg and 
Tywith, and contracts are being prepared for similar 
works in the Garw Valley and at Aberberg and Cwm, on 
the Monmouthshire section. The replacement of timber 
viaducts by more permanent structures is being prose- 
cuted, and preparations are in progress for the renewal 
of two important viaducts on the South Wales section. 
Good progress has been made with the works for doubling 
the Bristol and South Wales Union Railway between 
Bristol and the Severn Tunnel, for the loop line connect- 
ing the Bristol and South Wales Union Railway with the 
main line east of Bristol and in the construction of the 
Bodmin branch. New works at Ruabon and Wrexham 
stations have been completed. 


Gloucester Wagon Company (Limited).—The directors of 
thiscompany propose an interim dividend at the rate of 
four per cent. per annum for the current financial year. 


Cardiff Gaslight and Coke Company.—The ninety-sixth 
half-yearly meeting of this company was heid on Wed- 
nesday, Mr. C. H. Williams presiding. Dividends were 
declared as follows: A stock, 10 per cent. per annum ; 
B stock, 8 per cent. per annum; C stock, 7 per cent. per 
annum. The thanks of the meeting were voted to Mr. 
Morley (the engineer), Mr. Stibbs (the secretary), and 
the chairman and directors. 


The Forest of Dean.—It appears from an official return 
that the surface in this forest, belonging to the Crown, 
includes an area of about forty square miles, lying 
between the rivers Severn and Wye, of which 15,000 
acres are growing timber, chiefly oaks ; rights of pasturage 
belong to inhabitants of the hundred of St. Briarels upon 
this acreage. Nearly 1000 acres, however, are inclosed 
and planted by the Crown, which reaps all revenue 
accruing therefrom. About the same area is occupied in 
mines, works, collieries, trams, and railways. Since 1871 
the Crown has sold to small purchasers 43 acres, averaging 
nearly 1657. per acre. It also receives certain fixed 
royalties of about 3d. per ton, which are levied upon all coal 
and iron ore raised in the Royal Forest each year. During 
the thirteen years embraced in the return, viz., 1871 to 
1884, 142,1177. has been received from coal alone, the first 
year (1872) showing the largest revenue, viz., 14,207/. 

he years 1877-78 show the greatest falling off with 
94827, and 94917. respectively. From iron mines there has 
reverted to Her Majesty’s revenue 37,140. The year 
ending March 31, 1874, showing the receipts to be 46141. ; 
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ten years later the total fell one-third, or down to 1343. 
From stone, clay, and sand, 96277. have been received. 
Revenues collected as per surface perquisities, including 
rents of house, buildings, railways, &c., during the same 
neriod, amounted to 113,321/. The year ending 31st of 
March, 1876, represented an income of 12,606/. under this 
division. Expenses connected with the surface adminis- 
tration reached 72,266/. during the thirteen years, leaving 
a surplus or net gain of 57,000/.. Taking the net surplus on 
coal, iron, and sand, and that of surface property, 192,540/. 
was realised, representing an average income of nearly 
15,0007. per annum. The last completed year, however, 
revealed a falling off of about one-third, the figures being 
10,2007. from all sources. 


Severn and Wye Railway.—The directors state that 
the gross receipts are 1517/. in excess of the correspond- 
ing half-year. The expenditure includes the 1500/. 
additional outlay for steel rails sanctioned by the court 
and referred to in the last report. The receipts from 
traffic carried over the two sections are estimated 
as, Severn and Wye, 80} per cent., and Severn 
Bridge, 19? per cent. The shipment of Welsh coal 
at Sharpness Docks has increased. and the directors hope 
to effect an arrangement under which the dock company 
will erect the needed tip in deep water. The Great 
Western Company are now sending Welsh coal to Ports- 
mouth as well as Southampton, vid the Severn Bridge 
route. There has been an improvement in the summer 
excursion trattic. The sum of 10,000/. paid into Chancery 
by the receivers still awaits distribution. The accounts 
to December 31, 1884, show a sum in the receivers’ hands 
which will admit of the payment of a further amount of 
7000/. into court. 


Gloucester Canal Company.—Mr. W. B. Clegram, the 
engineer and superintendent of this company, has _re- 
signed his post, and has been elected to aseat at the board 
of directors. Mr. Clegram has been associated with the 
company for over half a century, either as secretary or 
engineer, or superintendent. He was appointed to the 
latter post on his father’s retirement in April, 1862. Mr. 
Frank Jones has been appointed local engineer of the 
Gloucester and Berkeley section, Mr. Holboro has been 
appointed engineer of the Birmingham section, and Mr. 
G. W. Keeling has been appointed consulting engineer. 


Rhymney Railway.—The half-yearly meeting of this 
company was held on Friday, at Cardiff, Mr. J. Boyle in 
the chair. The chairman, in moving the adoption of the 
report, said that the position of the company has caused 
the directors considerable anxiety. Steps had been taken 
recently by other companies which rendered it neces- 
sary for the directors to endeavour to defend the under- 
taking. He referred more particularly to the pro- 
ony amalgamation of the Bute Docks and the Taff 

fale Railway, an amalgamation which he did not 
consider could be carried out for various reasons, 
and more especially in consequence of the agreement 
existing between the Rhymney Railway Company and 
the Bute Trustees. There was another source of anxiety 
to the directors, and that was the diminished traftic, 
especially in the carriage of iron and ironore. The iron 
trade had been very dull ; the Dowlais works had had but 
little iron ore sent up, and had sent down but little iron. 
Trade from the great Cyfarthfa works was, however, in- 
creasing, and would soon replace the loss at present felt. 
The report was adopted, and a dividend was declared on 
the ordinary stock at the rate of 10 per cent. per annum. 
The meeting was then made special, and powers were 
given to the directors to raise 40,000/. by an issue of 4000 
ordinary 10/. shares, under the provisions of the Rhymney 
Railway Act, 1882. 

Ynysybwl.—Mr. W. Bevan, late manager of the Pen- 
rhiwceiber Colliery has been appointed manager of Messrs. 
Davies’s new colliery at Ynysybwl, in the Clydach 
Valley. 











NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market opened 
dull last Thursday, but improved, and closed with prices 
2d. per ton above those of the previous day’s close. On 
forenoon ’Change transactions were reported at 40s. 114d. 
and 41s. cash, also at 41s. 14d. and 41s. 2d. one month, 
with buyers at the close at 41s. cash and 41s, 2d. one 
month, and sellers wanting 4d. per ton more. Business 
was done in the afternoon at 41s. O4d. to 41s. 14d. cash, 
also at 41s. 3d. one month, and the close was sellers at 
41s, 114d. cash and 41s. 34d. one month, and buyers at 
3d. per ton under. Friday’s market showed more firm- 
ness, and prices closed at an advance of 14d. over those 
of the previous day, making a rise of 3d. per ton for 
Friday. There were transactions during the forenoon at 
41s. 1d. to 41s. 24d. cash, also at 41s, 3d. to 41s. 4d. one 
month, the close being sellers at 41s. 2}d. and 41s. 44d., 
cash and one month, respectively, and buyers at 3d. per 
ton lower. In the afternoon business was done at 41s. 24d. 
to 41s. 3}d. cash, also at 41s. 5d. and 41s, 54d. one month, 
with sellers at the close at 41s.3d. cash and 41s, 5d. one 
month, and buyers offering 4d. lower perton. A slight 
decline in prices took place on Monday, the dullness being 
due chiefly to the diminished shipping returns for last 
week. In the course of the forenoon market business 
was transacted at 41s. 1d. to 41s. 24d. cash, also at 
41s. 3d. to 41s, 44d. one month, and sellers at the 
close of the market were asking 41s. 23d. cash and 
41s, 5d. one month, with buyers at 4d. per ton lower. 
Business was reported in the afternoon at 41s. 2d. 
cash, and subsequently there were sellers at 41s. 24d. 
cash and 41s, 44d. one month, with buyers at 4d. per ton 
less. Yesterday’s market was firmer and more animated, 
and prices improved 2d. per ton, being 14d. over last 
week’s closing quotations, Business in the forenoon 





began strong at 41s. 3d. cash, and prices running up to 
41s. 54d., and the month’s rates were 41s. 54d. to 41s. 7d. 
the close being sellers at 41s. 44d. cash and 41s. 64d. one 
month, with buyers at 4d. lower per ton. In the after- 
noon transations took place at 41s. 44d. down to 41s. 34d. 
cash, also at 41s. 6}d. to 41s. 54d. one month, with 
buyers at the close offering 41s. 4d. cash and 41s. 6d. one 
month, and sellers asking 4d. more per ton. Business 
was done again to-day at advancing prices—from 41s. 34d. 
to 41s. 5d. cash, and from 41s. 54d. to 41s. 7d. one month, 
during the forenoon; and at the close in the afternoon 
there were sellers at 41s. 6d. cash and 41s. 8d. one month, 
with buyers at 4d. lower per ton. It seems that most of 
the buying that has been done since last report, and 
which has some appearance of improvement to the 
market, has been the result of endeavours to close over- 
sold accounts. There is no genuine improvement to 
report, and it even appears that any alteration that 
can be observed in the actual condition of things 
is rather of an adverse character. It is certain that 
the reports that are coming to hand from the chief 
iron-consuming centres are of a very cheerless nature. 
In respect of shipping iron business is exceedingly 
quiet, and prices are in a number of cases quoted 
lower, but there is really very little doing, and 
buyers can generally make favourable terms. There are 
tive fewer blast furnaces in operation than there were at 
this time last year—the numbers being 92 and 97 respec- 
tively ; but notwithstanding that fact a very marked in- 
crease is being made in the stocks in Messrs. Connal and 
Co.’s public warrant stores. Yesterday they stood at 
586,517 tons, as compared with 584,728 tons yesterday 
week, showing an increase for the week of 1789 tons. The 
shipments of pig iron from all Scottish ports during last 
week amounted to 6689 tons, as against 8315 tons in the 
preceding week, and 10,084 tons in the corresponding 
week of last year. They included 900 tons to the United 
States, 150 tens to Canada, 910 tons to Australia, X&c., 
310 tons to Italy, 615 tons to Germany, 385 tons to Hol- 
land, 542 tons to Belgium, 160 tons to Spain and Portugal, 
and lesser quantities to other countries. 


Serious Damage to a Railway Viaduct,—A south-westerly 
gale of terrific violence was experienced last Saturday 
evening at Cullen, in Banffshire, such as has not been 
known in the same district for many years. The chief 
damage done occurred at the railway viaduct at the 
mouth of the Cullen burn. The viaduct when con- 
structed will be one of the largest railway engineeing 
works in the north of Scotland. There will be eight 
arches of nearly 80 ft. in height. Four arches have already 
been constructed. The fifth, resting on a foundation of 
brick and cement in the middle of the burn, was com- 
pleted, and masons had already commenced operations. 
On Saturday night about twelve o’clock the whole centre 
piece fell with a terrific crash into the burn, carrying with 
it large blocks of freestone and a bogie crane. The beams 
employed were of the strongest description and firmly 
bound together with iron ; but the whole has been reduced 
to matchwood and completely destroyed. The labours of 
a staff of joiners and others for some seven weeks past has 
been lost, besides the destruction of the whole material. 


The Proposed Eyemouth Railway.—The first general 
meeting of the Eyemouth Railway Company was held last 
Saturday, on which occasion a very satisfactory report 
was read by the secretary, which showed what work had 
been done by the Provisional Committee. It stated that 
Messrs. Thomas Meik and Sons, of Edinburgh, had been 
instructed to make careful surveys of the proposed line of 
railway, and to prepare detailed estimates of the expense 
of making a continuous single-line railway from Burn- 
mouth Station to the harbour quay, where it is intended 
to form a station for passengers and goods. A provisional 
arrangement had been made with the North British Rail- 
way Company to work the line at 50 per cent. of the gross 
receipts, not fewer than four trains being run each way 
daily, except Sunday. The total cost of construction is 
expected to be akout 25,000/., which is about 2000/, below 
the Parliamentary estimate for the works. Messrs. Scott 
and Lawson, contractors, Leith, have agreed to construct 
the line, one-third of the payment being taken in ordinary 
shares. The chairman (Colonel D. Milne Home, M.P. 
announced in the course of the proceedings at the meeting 
that much confidence was being displayed in the prospects 
of the undertaking. 


The Telephone System in Edinburgh.—At yesterday’s 
meeting of the Town Council of Edinburgh, announce- 
ment was made of a somewhat novel agreement that had 
been entered into with the National Telephone Company. 
It is to the effect that permission has been granted to the 
company to lay underground wires from St. Andrew- 
square to Broughton-market, and a branch line from 
North St. Andrew-street to North St. David-street, on 
payment of one penny per yard, as rent for use of the 
streets and damage to the same. 


Institution of Engineers and Shipbuilders in Scotland.— 
The usual monthly meeting of this Institution was held 
last night, Professor James Thomson, C.E., F.R.S., 
president in the chair. There was an unusually large 
attendance, members being desirous of hearing the close 
of the discussion raised by a paper read by Mr. William 
Dening at a previous meeting on ‘*‘ Mr. Mansel’s and the 
late Mr. Froude’s Methods of Analysing the Results of 
Progressive Speed Trials.” At the meeting held on the 
27th January, Mr. Mansel submitted a very long reply to 
Mr. Dening, and practically occupied the whole of the 
evening. The discussion was resumed last night by Mr. 
Henry Dyer, C.E., who was long the principal of the 
Japanese Imperial Engineering College at Tokio. He 


~— 


was followed by Mr. George Thomson, of Meadowside 
shipyard ; Mr. Francis Elgar, ‘‘ Elder” Professor of 
Naval Architecture ; and by Mr. J. H. Biles, naval 
architect to Messrs, J, and G, Thomson, Clydebank, 





Mr. Denny closed the discussion in a very able statement, 
which occupied about three-quarters of an hour, and in 
the course of which he passed very high eulogiums on 
Mr. Réech, the distinguished French mathematician, 
and Professor W. J. M. Rankine, and the late Mr. W, 
Froude, all of whom had done great service in connection 
with the subject of discussion. Speaking of Mr. Denny’s 
own paper and the great mass of illustrative diagrams, 
with their numerous statistical details, Professor Elgar 
remarked that the volume of Transactions for the year 
1884-85 would be of immense value to the science of naval 
architecture. Discussion on a short paper on ‘‘ Electrical 
Navigation” by Mr. Allan Clark had to be postponed 
till next meeting. 

Glasgow Engineers’ Association.—The tenth meeting of 
this association was held last Thursday night, the presi- 
dent, Mr. Archibald A. Swan, C.E., in the chair, Mr, 
J. Russell Lindsay, C.E., gave a very interesting account 
of the construction of the City and District Railway, 
especially of that portion underneath Kent-road and 
Blythswood-square, describing in a very minute manner 
the methods adopted in the tunnelling operations. In the 
discussion which followed, Mr. Thorpe described similar 
operations carried out on the Metropolitan Railway, 
under Mr. Woltfe Barry, in Cannon-street, London, 
Afterwards an interesting communication from Mr. Alder- 
man W. H. Bailey, president of the Manchester Society 
of Engineers, was read by Mr. Maclaren. Dealing with 
the subject of engineering education, the author directed 
attention to the rapid strides which had taken place 
within the last few years. This he attributed to the 
recent advances in the more perfect construction of 
scientific instruments. Reference was made to papers 
read before several learned societies by Professor 'Thurs- 
ton and Mr. Coleman Sellars, of Philadelphia, and, quot- 
ing the words of Professor Tyndall, the author paid a high 
tribute to Dr. Joule, of Manchester, for his famous 
scientific discoveries. At the close of the meeting Mr. 
Lindsay and Mr. Alderman Bailey were accorded a hearty 
vote of thanks. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippLesprouGcH, Wednesday. 

The Cleveland Iron Market.—Yesterday the market 
was again lifeless, and prices were unaltered. No. 3 
g.m.b., f.o.b., for early shipment, was offered at 34s. 6d, 
per ton, but buyers were not disposed to pay more than 
34s., and some business was reported at the latter figure. 
Shipments are rather better than they have been of late. 
Up to date this month there have been exported from 
Middlesbrough 52,300 tons of pig iron, as compared 
with 41,000 tons at corresponding period last month. 
Reliable reports from abroad are very discouraging, and 
the prospects for the spring months are far from reassur- 
ing. The political outlook tends to depress trade still 
further. The manufacturers continue to complain of the 
great dullness in trade, and low prices which have so leng 
prevailed. Ship plates are selling at 4/. 17s. 6d. per ton, 
and angles at 4/. 10s. less 24 per cent. at works. Hematite 
iron is quiet at 44s. per ton for Nos. 1, 2 and 3 f.o.b. west 
coast ports. 


Shipbuilding and Engineering.—Although no fresh con- 
tracts of any moment have been placed recently for ships, 
there is considerable expectation that orders will soon be 
forthcoming. As we have previously reported, the in- 
quiries about steel vessels are growing more numerous, 
and it is expected that shipping companies who have been 
holding off will now be buyers of vessels built of the new 
material. In addition to this hopeful feeling it is reported 
that the Government require four new gunboats, ‘* Scout” 
boats, and torpedo boats. It is rumoured that shipbuild- 
ing firms on the Clyde, Tyne, Wear, and Tees will be 
asked to tender for work which is required by the Govern- 
ment. Although the regulations for executing contracts 
for Government are exceedingly stringent, there will, no 
doubt, in the present depression of trade be considerable 
competition for the orders which are to be given out. 
Engineering in general is fairly good, but there is an 
absence of activity in the marine department. Bridge 
builders are pretty well employed, and founders have a 
fair amount of work on hand. 


Restriction in the Cleveland [ron Trade.—The Cleveland 
ironmasters have again been exercised on the question of 
restricting the production of pig-iron in the north of Eng- 
land. On Monday the ironmasters met at Middlesbrough 
and fully discussed the present arrangement under which 
the make of pig-iron is limited. Makers’ stocks continue 
to increase, and prices are declining in spite of the restric- 
tive regulations. After a long meeting the ironmasters 
decided that they would for the present continue the re- 
gulations for restriction, which should have terminated at 
the end of this month. Outside the Ironmasters’ Asso- 
ciation people condemn these regulations, and contend 
that the only legitimate way of carrying on business is 
to allow the demand to regulate the supply. If any single 
ironmaster finds that he is making more iron than he can 
sell, he should reduce his make, irrespective of any other 
iron maker. This simple method of carrying on business 
would render unnecessary all arrangements about the 
policy of restriction. 


The Coal and Coke Trades.—There is no change in the 
fuel trade. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Samuel Fox and Company, Limited, Stocksbridge Works. 
—The directors of this company, at their meeting on 
Saturday last, declared an interim dividend of 4/. per 
share (free of income tax) for the last half-year (heing at 
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the rate of ten per cent. per annum), such dividend to be 
paid on the 2nd proximo. 

Sheffield and the Manufacture of Heavy Steel Forgings.— 
It is stated that Messrs. Charles Cammell and Co., 
Limited, of the Uyclops Works, have in the course of 
construction an enormous forging press, which will have 
a power of between 4000 to 5000 tons. It is served by 
two great cranes, each capable of lifting 150 tons, The 
castings and forgings are now in hand. They are being 
constructed entirely of steel, manufactured by the firm. 
The press will be erected in a special building, which, 
with the furnaces, &c., will require over a million of 
bricks. We are informed that this will be the largest and 
most complete forging press in the world, Messrs. 
Cammell and Co., have just forged at Grimesthorpe 
Steel Works, under their 30-ton hammer, what is 
believed to be the largest steel forging in one_ piece 
made in England up to the present time. It is a 
forging for the cylinders of a forging press, made to the 
order of Sir W. G. Armstrong, and Co., Elswick Works, 
Newcastle-on-Tyne. The weight of the ingot was up- 
wards of 43 tons, and the diameter about 60 in. It was 
cast hollow, and forged to a bottle-necked shape, the 
length of which is 14 ft., and the weight about 32 tons. 
The finished dimensions of the bore are about 3 ft. 


Crisis in the South Yorkshire Coal Trade.—The coal- 
owners of South Yorkshire, through their amalgamation, 
are seeking to obtain a reduction cf 10 per cent. in the 
weges of colliers. Last year 25,000,000 tons of coal were 
woainthe South Yorkshire coalfield, and 600,000 men will 
be affected by the proposed reduction. Negotiations have 
been entered into between the masters and the men with 
a view to arrange a fair sliding scale, but the owners con- 
tend that until the wages have been brought down to the 
rules which prevailed in 1879 and 1582, it is impossible to 
do anything, especially as they maintain that trade is 
worse now than it was during that period. At the end of 
last year 10 per cent. reduction in the wages of the 
miners was enforced in East Lancashire, and some 
colliery owners in this district are sanguine enough to 
believe that the men will submit to a similar reduction here 
without a strike. 

Intended Exhibition of Local Manufactures in Sheffield. 

It has been decided to hold a very extensive Exhibition 
in Shettield during the summer of handicraft work done 
exclusively by local working men. The Cutlers’ Company 
has originated the project, and is now busily engaged 
in making arrangements which it is expected will lead 
tothe unqualified success of the Exhibition. At a private 
meeting, presided over by Mr. J. E. Bingham, the Master 
Cutler, and attended by a very large number of members, 
numerous offers of help were received, and the Duke ot 
Norfolk not only wrote, heartly approving of the idea, 
but sent a very handsome donation to assist in carrying it 
out. An influential committee, of which his grace will be 
requested to act as chairman, has been appvinted, and is 
now actively engaged in taking the preliminary steps to 
obtain the object in view. 


MISCELLANEA. 

A CHINESE torpedo boat has been recently launched at 
Ningpo. Its speed is said to be 19 knots per hour. 

Tenders have been called for for a fishery pier at Lis- 
cannor. The work is to be proceeded with at once. 

An explosion of natural gas has occurred near Pittsburg. 
Much injury was done and six persons were killed. 

It has been resolved to hold an international exhibition 
of industry, science, and art in Edinburgh next summer. 

Last year being leap year, the extra day’s pay (Feb. 29) 
for seamen afloat amounted to 5500/. 

M. Camille Bertraud is the new agent of the Messageries 
Maritimes de France in London. 

The new riverside fish market at Shadwell has been com- 
menced, 

The total commerce of the Pacific coast of the United 
States with Europe, Asia, Australasia, and Oceania during 
the fiscal year 1884 was 83,565,314 dols. 

The Sandiacre Wagon Company has gone into voluntary 
liquidation. A petition had peen presented by Notting- 
ham Joint Stock Bank for winding up the company. 

The Raleigh, 5200 tons and 5640 horse-power, is to re- 
lieve the Boadicea as flagship on the Cape of Good Hope 
station. 

On Monday next, March 2nd, an Architectural and 
Building Trades Exhibition will be opened at the Floral 
Hall, Covent Garden. 

The 18 in. gauge railway from Suakin to Berber, 43 miles 
of which are already on the spot, will nut be proceeded 
with. 

As in the case of the Health Exhibition last year, the 
exhibitors at the coming Inventions Exhibition are to aid 
in the selection of the juries. 

The shipment of Welsh coal at Sharpness Docks has 
increased of late, and it is expected that a new tip will 
soon be erected in deep water. 

A new line of tramways is proposed for the Portsmouth 
district. It will run between Kingston, Fratton, and 
Southsea, 

The project of an African Inland Sea is to be revived. 
M. de Lesseps is said to be favourably impressed with 
the scheme. 

Messrs. Lucas and Aird’s chief engineer for the con- 
struction of the Suakin-Berber Railway, left London last 
Monday, 











The German Government returns for 1884 show that 
Germany imported during the year 7,851,328 cwt. of 
petroleuin, only 1.6 per cent. coming from Russia. 

A large bog in Co. Westmeath has started moving in a 
north-easterly direction, and has travelled 60 ft. The 
people near are very much alarmed. 

The additional quantity of material required for the 
Suakin-Berber railway has necessitated the chartering of 
three additional vessels by the Admiralty. 


On the application of a debenture holder, a receiver 
and manager to the Great Eastern Steamship Company 
has been appointed. 

The Government has decided to accept the services of 
two companies of volunteer engineers to assist in the 
construction of the Suakin-Berber Railway. 


The Cunard Steamship Company have offered to place 
at the disposal of the government, the services of the 
Oregon and other swift vessels of their fleet without 
stipulating for terms, 


The committee, consisting of foreign consuls and tech- 
nical delegates, which is to inquire into the neutralisation 
of the Suez Canal, will meet in Cairo about the middle of 
March. 

No addition is yet to be made to the rates of pay al- 
lotted to engineers in the Royal Navy, but the question 
of rank, pay, and uniform are under consideration of the 
Admiralty. 


The report of the directors of the District Railway re- 
cently issued, deals with the questions in dispute between 
this company and the Metropolitan respecting the inner 
circle completion. 

The American production of Bessemer steel last year 
amounted to 1,538,355 tons, being a decline of 116,272 tons 
from the previous year. The production of rails was 
1,140,932 tons. 

The French Chamber has agreed, by 348 votes to 21, 
to a credit of 3,000,000 frs. for shipping bounties; and by 
390 to 7, toa supplementary vote of 600,000 frs. for fishery 
bounties. 


The report of the French Commission appointed to 
prepare the organisation of a superior council of statistics, 
has been issued in which the advantages of accurate 
statistical information are fully considered. 

The ceremony of dedicating the recently completed 
Washington Monument took place last week, in intensely 
cold weather. The monument is the highest structure of 
the kind existing, being 555 ft. 

A battery of six machine guns will accompany the ex- 
pedition to Suakin. The reports on the working of the 
Gardner guns in the recent actions were on the whole 
favourable. 

The West African Conference has held its last sitting. 
All the fourteen powers except Turkey, which will soon 
follow suit, have recognised the International Associa- 
tion. 


A fatal explosion has occurred at Strangeways Hall 
Colliery, near Wigan, by shot firing in the 9 ft. seam. 
The accident took place at night, and the only two men 
in that part of the mine were killed. 


Newfoundland now having the power to negotiate an 
independent treaty with the United States on the fishery 
question, Sir Ambrose Shea has gone to Washington for 
the purpose. 


It has been decided to use a set of the Electrical Power 
Storage Company’s accumulators for the maintenance of 
100 lamps in the Science and Art Department of the 
South Kensington Museum. 


The Paris Commission for the Exhibition of 1889 has 
decided that the guarantee fund shall not be less than 
10,000,000 frs., and that all offers up to 24,000,000 frs. 
should be accepted 5 per cent. being paid down, and that 
the profits, if any, should be divided proportionately. 

The total exports of wheat from California, Oregon, and 
Washington territory for the year ending June 30, 1884, 
were 30,058,634 bushels ; 88.13 per cent. being sent to 
ae About 400 sailing vessels are employed in this 
trade, 


As a recognition of the valuable service rendered to the 
Japanese Government by Mr. F. R. Storie, late engineer- 
in-chief of the dockyard at Nagasaki, he has had con- 
ferred upon him the fourth-class ‘ Order of the Rising 
Sun.” 

A provincial contemporary states that four Sheffield 
firms are at present expending over 200,000/. in erecting 
forging presses for the manipulation of heavy masses of 
steel to be used in the manufacture of ordnance. Messrs. 
Sir W. G. Armstrong, Mitchell, and Co., of Elswick, are 
also erecting a huge forging press for the same purpose. 

The Minotaur has just made a full-power two hours’ 
trial, her draught both fore and aft was 27 ft. 7in. The 
mean pressure was 17.5 lb., the revolutions 49 per minute, 
the indicated horse-power 4213, and the speed 13 knots. 
The white metal in some of the bearings ran. 


Some important experiments have recently been carried 
out on board the Collingwood in order to test the ad- 
vantages of the new 43-ton breech-loading guns for heavy 
fighting ships, so as to form some guide in future ship- 


building policy. The results are said to be favourable to | 


the gun. 


Last week Messrs. Charles Cammell and Co., received 
a large order for steel rails for the military railway in the 
Soudan. They are 56 1b, flat-footed rails, spiked direct 
to sleepers, The rails were being rolled within a few 


hours of the order being given; 25,000 tons are said to 
be required. 


The accounts of the Midland Railway Company for the 
last six months show a decrease of 26,642/. in the main- 
tenance and renewal of way; 57 miles and 76 chains have 
been relaid with steel rails, and there are now 994 per 
o- of main and 535 per cent. of branch lines laid in 
steel, 


At the recent half-yearly meeting of the Millwall Dock 
Company, it was stated that 30,000 tons of shipping were 
laid upin the docks. The chairman attributed some of 
the falling off in business to the increasing number of 
vessels running direct to the Mediterranean ports instead 
of coming to London vid Cape Horn. 


A strong opposition is being raised against the construc- 
tion of the new docks at Calcutta, the expansion of trade 
not having come up to the expectations formed when the 
scheme was launched. About a quarter of a million has 
been spent, and itis computed that from three to four 
millions would be required. 

A very marked change has been in progress for some 
years past in the relative proportions of the industrial 
produce of the Pacific States of the Union. The wheat 
crop of that section during the season of 1882 amounted to 
44,700,000 dols., whereas the value of the precious metals 
produced by mining amounted to only 17,750,000 dols. 


The Austrian ambassador has urged the Sultan to 
decide the question as to whether the Ottoman Bank or 
Baron Hirsch should be intrusted with the carrying out 
of the Bulgarian and Eastern Roumelian Junction Rail- 
way. Under pressure from Said Pasha, who threatened 
to resign, the Sultan has decided in favour cf the Otto- 
man Bank. 

With a view of keeping some record of the action of 
the Whitworth scholarships and of ascertaining how the 
endowment fulfils the intenticn of the founder, the Science 
and Art Department of South Kensington has issued a cir- 
cular asking those who have held scholarships to state in 
what profession or occupation they have been employed 
since the expiration of their scholarship. 


Some time since we illustrated a self-propelling floating 
crane to lift thirty tons, designed and manufactured by 
Messrs. Hunter and English, of Bow, London. This 
crane has been so successful that the East and West 
India Dock Company have contracted with Messrs. 
Hunter and English for the supply of a similar crane to 
lift 50 tons for their new Tilbury Dock extension. 


The following dividends are proposed or announced: 
Brecon and Merthyr Tydfil Junction Railway, for last 
half-year, at the rate of 3 per cent. per annum onthe B 
stock ; Metropolitan District Railway at the rate of 4 per 
cent. per annum on preference stock for last half-year ; 
South Shields Gas Company at the rate of 10 per cent. 
per annum for last half year; Sunderland and South 
Shields Water Company at the rate of 10 per cent. per 
annum for last half-year ; Barnet District Gas and Water 
Company at the rate of 7 per cent. per annum on A and 
C stocks, 6 percent. per annum on B stock, and 4/. 18s. 
per annum on the D capital (water); City of St. Peters- 
burg New Water Works Company (after paying interest 
on A debentures), 3 per cent. interest for the year upon B 
debenture stock ; Vickers, Sons, and Co. (Limited), divi- 
dend and bonus for the year, 14 percent. ; Midland and 
Great Western Railway of Ireland, 3 per cent. per 
annum; Isle of Wight'Railway Company, for the last half- 
year, at the rate of 5 per cent. per annum on preference 
stock and 8 per cent. on ordinary stock; the Maryport 
and Carlisle Railway, at the rate of 9 per cent. perannum ; 
General Steam Navigation Company, 7s. 6d. per share 
on the ordinary fully paid-up shares for the half-year ; 
Bryant and May (Limited), at the rate of 12 per cent. per 
annum : J. Rodgers and Sons (Limited), Sheffield, 16 per 
cent. for last year. 








New ZEALAND Coau.—The coalfields of New Zealand 
have been left to private enterprise, the only relation 
which the Colonial Government has to them being that of 
control and inspection under the regulations of the 
Mines Act, 1874. The report of the Secretary for Mines, 
dated the 20th of June, 1884, shows that this industry is 
slowly but surely increasing in importance. Thus, during 
the last six years, while the total consumption of coal in 
the colony has increased 75 per cent., the proportion which 
the coal raised in the colony bears to the imported coal, 
has increased from 48 per cent. in 1878 to 77 per cent. in 
1883. There has, however, been a marked falling off in 
production in the case of the Kawakama mine at the Bay 
of Islands, on which the northern part of the colony has 
for many years been chiefly dependant for its supply of 
steam coal, and the permanent failure of this mine would 
be a serious loss to the colony, as an expensive railway, 
which has been made to connect it with a deep-water 
wharf, would become in that case unproductive. From 
the reports of the Geological Department there appears, 
however, to be good ground for expecting that the falling 
off is only one of the fluctuations incident to the develop- 
ment of all coalfields, and it is anticipated that a more 
active and extended use of the diamond drill will show 
good results. The principal areas occupied by coal mea- 
sures, of which a more extended exploration is required, 
are the following: In the North Island, the Bay of 
| Islands district, the district at the source of the Waifi and 
the Mokau rivers, and the lower Mokau district, where 
seams of valuable steam coal are known to exist, and pro- 
bably extend into the upper districts of the Wanganui 
river. In the South Island the area of coal formation on 
the Papa Rori Range, north of Greymouth, and the 
country from Reefton to the sources of the Buller require 
more definite exploration, similar to that which the 
; Mount Rochfort coalfield has already received, 
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THE NAVY ESTIMATES. 

_ Tue Navy Estimates for the year 1885-86 were 
issued on Tuesday last. The gross sum estimated 
for is 13,090,440/., and the net increase over the 
current year’s total is 1,210,730. The gain is alto- 
gether insignificant considering the way in which 
heaven and earth were moved last autumn in order 
to bring the governing powers to a sense of their 
duty. Itis, however, as much as was expected after 
the debate of last December, and we can only now 
repeat the words we used on a former occasion when 
we pronounced it to be ‘* miserably insutfticient.” 





It seems hopeless now to tread again the well- 
beaten track. We have for years past raised our voice 
against the policy pursued in the administration of 
the Navy, and there is nothing more disheartening 
than constantly fighting a battle in which all the 
elements of success are in one’s favour, but in 
which the fruits of victory seem never to be grasped. 
The administration of the British Navy, as carried out 
for years past, has been conclusively shown over, and 
over again, to be fraught with the utmost danger to 
the prosperity of the nation. Noone whose opinion 
is worth considering denies this now ; it has become 
a truism. And yet the Admiralty is able to sit down 
in the face of the overwhelming testimony against 
it, and do nothing, or next to nothing. In spite of 
the condemnation of naval officers whose opinions 
is most honoured in the service; in spite of expert 
evidence of unquestionable truth ; and above all, 
in spite of public opinion, loudly and indignantly 
expressed, our naval administrators, by the sheer 
weight of stolid indifference, defy all attempts to 
be moved. And yet we think there are within 
the walls of the Admiralty those who have the in- 
telligence to wish for, and the independence to 
plan, a more enlightened policy. But these are 
the men who have the least voice in framing 
policy, however indispensable they may be in 
matters of detail. An efficient Navy means a 
spoilt budget in the eyes of the financiers, and the 
country is governed by financiers. Expenditure 
reigns paramount in politics ; the strongest appeal a 
Government addresses to the public is through its 
pocket. Until asurplus or adeticit ceases to make 
or unmake a ministry, the defences of the country 
will never be in a stable condition. The adminis- 
tration of the Army and Navy should at least be 
beyond party politics. It is often asserted that 
they are so, but there is no assertion more disas- 
trously untrue. 

The most depressing aspect of the immediate state 
of affairs is not the smallness of the money asked 
for, so much as the utter indifference displayed in 
setting about the miserable instalment of work that 
was decided to be done. Nearly three months have 
passed since the memorable debate in the House of 
Commons on the Navy question, and yet nothing 
like progress has been made. Some tenders have 
been asked for, but nothing practical has been done. 
Legislative immobility and ofticial obstructiveness 
could hardly be carried further. Unless all those 
who spoke so emphatically three months ago, were 
hopelessly ignorant or wickedly false, if only one- 
tenth part of what was said by responsible persons 
was true, the Government must stand convicted, after 
this interval of three months, of the most culpable 
negligence. We have recently experienced one of 
the grossest examples of ministerial indifference 
to the dictates of honour and humanity, which this 
country has ever witnessed. A noble life has been 
sacrificed to the extraordinary mixture of obstinacy 
and pliability which now distinguishes our national 
administration. Gordon has been murdered and 
many more valuable lives will be sacrificed before we 
can achieve that which could have been accomplished 
almost without loss of life, and with small expen- 
diture, had our Government been ruled by motives 
of patriotism and common sense. Yet the loss of 
Gordon and those who have fallen in trying to 
rescue him, would be but as dust in the balance com- 
pared to the disaster that may overtake us unless 
we once more become the strong man armed. We 
are not so loved among nations, we have not always 
ordered our ways as to deserve to be so well loved, 
that we can trust to that millenial forbearance from 
our neighbours in which we are asked to put faith. 
There is hardly a great power with which we have 
not still smouldering ashes of some international 
discord. Rivalry begets jealousy, and superiority 
breeds envy ; and truth to tell, we do not always 
bear our honours meekly. Russia awaits her oppor- 
tunity, Germany does not disguise her ill-will, and 
France freely expresses her hostility. To Italy we 
have thrown a sop, and Austria watches the 
course of events with no enthusiasm for our cause. 
Yet it is certain that our Navy with its present 
armament is not much more than a match for that 
of our greatest rival. Surely it is time that our 
rulers should be aroused from their ofticial torpor. 

It seems but a fruitless task in face of these con- 
siderations to criticise the stereotyped accounts of 
naval expenditure. Excepting the items on account 
of the expedition to the Soudan there is little to 
note. For the current year 332,800/. is set down for 
Egypt and 50,000/. for Bechuanaland. For the 


coming year (1885-86) to ‘‘ Dockyards and naval 








yards at home and abroad” (Vote 6) there is 
allotted 1,640,070/., an increase of 61,7001. on 
the present year, and a yet more trifling in- 
crease on the previous year. ‘* Wages to sea- 
men and marines” (Vote 1) absorbs 2,848,805/., 
an increase of 17,650). The ‘‘ scientific branch” 
receives 203,800/., a trifling decrease from the 
present year’s estimate; ‘‘naval stores for the 
building, repair, and cutfit of the fleet and coast- 
guard” (Vote 10) accounts for in Section 1 (‘‘ naval 
stores”), 1,544,500/., which is 167,500/. above the 
present year’s total, whilst in Section 2 of this 
vote the sum of 1,926,000/. is set apart for ‘‘ ma- 
chinery and ships built by contract, &c.,” this also 
being an advance of 876,600/. on the present esti- 
mate. ‘* New works, buildings, yard machinery, 
and repairs” (Vote 11) are debited with 662,800/., 
an increase in amount of 173,2001. If we add 
‘victuals and clothing for seamen and marines,” 
1,208,173l., for ‘‘half-pay,” 830,451/., and 1,236,045. 
for ‘‘ pensions and allowances,” we get the principal 
items which make up the grand total estimated for. 

Turning again to Vote 10 we find in Section 1 
that timber, masts, &c., are estimated to cost 
237,000/. ; ‘‘ metals, including iron, steel, armour- 
plates, beams, and masts,” 521,500/.; ‘‘ fuel for 
vessels and dockyards,” 285,000/.; ‘‘ hemp and 
canvas,” 126,500/. ; whilst ‘‘ paint and other stores” 
will cost 234,500/. In this section are included 
‘* electrical, torpedo, and other apparatus,” which is 
debited with 110,000/. The remaining item is 30,000/. 
for freight and other charges. In Section 2, ‘‘ ma- 
chinery and ships built by contract,” we tind the 
largest increase in expenditure for the coming year ; 
certainly the least hopeless feature in the whole 
budget. ‘‘ Machinery for propelling Her Majesty’s 
ships and vessels’ has 726,300/. apportioned to 
it, an increase of 278,570l. ‘‘ Ships, &c., building 
by contract” absorbs 773,750/., an increase of 
464,000/. Steam launches and pinnaces are to be 
purchased to the extent of 12,000/., a sum entirely dis- 
proportionate to the important services these little 
craft would be called on to perform in actual war- 
fare, but nevertheless an improvement on the paltry 
40001. of the current year. Power machinery con- 
nected with torpedoes, steering gear, &c., will have 
apportioned to it 40,550/., which includes 93501. for 
electric light engines. The remaining items are, 
repairs and alterations by contract, 35,0001. ; superin- 
tendence of contract work, 15,000/. ; experimental 
purposes, 13,000/. ; breaking up ships and machi- 
nery, 1500/. ; gun mountings, 308,900/. No tor- 
pedoes have been provided in this section either for 
the current or coming years. 

In Vote 11 there is not much to notice. Another 
10,0007. is to be spent towards making up the grand 
total estimated of two and a quarter millions for 
Portsmouth Dockyard extension. This will leave 
only 53,0001. to be further provided for. Twenty- 
five thousand pounds will be required towards the 
total of 70,000/. for a torpedo range, and 10,000/. 
will be added to the fireproof torpedo stores ; both 
these at Portsmouth. Altogether the home dockyards 
will have apportioned for their development 121,000). 
Abroad, Malta takes 58,000/., and the Cape of Good 
Hope 16,000/., the latter for the purchase of a slip 
and its site. 

For minor works and buildings and ordinary re- 
pairs in dockyards at home, the sum of 166,6901. is 
set down, and for foreign dockyards the estimate 
for this purpose is 54,045/. Other items, such as 
victualling yards, hospitals, barracks, naval colleges 
breakwaters, &c., bring the total of Part 1, in 
Vote 11, to 517,700/., when credit is made for 
6600/. due to sundry rents, repayments, and in- 
surances. Turning to another part of the estimates, 
we find, in Appendix 4, a comparative statement of 
the number of vessels in commission, exclusive of 
Indian troopers on Ist of last November, and the 
1st of November previous, from which we extract 
the following : 


Nov. 1, 1883. 





Nov. 1, 1884. 


Sailing. Steam, /Sailing. Steam. 





i A rmour-Plated, 


a ching / First-class = as 7 “3 9 
Battle ships USecond-class .. we 6 x. 6 
Cruisers, first-class y we aa 3 3 
Special ships a r 1 1 
Frigates and { Second-class_. a 2 es 2 

corvettes (Fourth-class .. Pe 22 8 24 
Sloops and small vessels as 3 62 3 66 
Total effective for general ser- 

vice 2 ae ae - 3 103 3 111 


“In addition to the above we have in this appendix, 
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nine armour-plated ships in the first reserve and 
- the usual collection of training, store, and troop- 
ships, besides surveying vessels, tenders, &c. 

In the programme of works we find the same 
familiar list of old, old names. Arethusa, Pheeton, 
Mersey, and Warspite, at Chatham ; Swallow, at 
Sheerness ; Edinburgh and Collingwood, at Ports- 
mouth ; and Howe at Pembroke, besides others 
are to be advanced so many hundredths, or else com- 
pleted. At Chatham a torpedo ram is to be com- 
menced, though her design has yet to be settled, 
but 101 men will be put upon her some time, it is 
said. A new vessel at Sheerness, the design of 
which is also not yet fully developed, will monopolise 
the energies of two men, who will receive 90/. The 
work of building a new armouredship at Portsmouth, 
design also at present immature, will be attacked by 
a force of 18 men in the coming financial year. A 
new Scout at Devonport will require 55 men 
for the work proposed to be done, but here again 
the design is not settled. A fresh armoured ship is 
also to be laid down at Pembroke, and 65 men will 
devote themselves to her construction as soon as the 
authorities can settle on her design. On the whole, 
in the home dockyards and Malta during the coming 
year, eleven ironclads will be advanced 10,516 tons ; 
tive protected ships, 3267 tons; four partially pro- 
tected, 1248 tons ; two despatch vessels, 34 tons ; 
three steel torpedo cruisers, 191 tons; five com- 
posite gun vessels, 869 tons; two steel torpedo 
vessels, 529 tons; and one moving lighter, 60 
tons; giving a total of thirty-three vessels and of 
16,714 tons. 

Turning to the work in hand by contract, the 
Benbow headsthe list. She is to be advanced 1987 
tons, which will bring her to 5438 tons by the end 
of March, 1886 ; her total being 6600 tons. The 
Surprise and Alacrity, the despatch vessels under 
construction at Jarrow, will both be brought within 
53 tons of their weight of hull by the same date. 
The type ship Scout, and her sister the Fearless, 
the former at Clydebank and the latter at Barrow, 
will be completed within 90 tons. The Acorn 
drags her weary length along at Milford Haven, 
and will have 34 tons added. A steam tank, the 
Bann, is being made at Cork, and four new gun- 
beats will advance 620 tons between them after 
they have been ordered. Four first-class and two 
second-class torpedo boats now building on the 
Thames will also be almost complete at the end of 
the coming year. All these vessels appear under 
the heading of ‘‘ ordinary,’ and amount to a total 
of 9488, which is the tonnage to be added to 
the contract built vessels during the year ending 
March 31, 1886. Besides this, however, there is 
proposed to be built by contract, 7588 tons which is 
styled ‘‘ additional.” None of this is yet given out. 
The figures are made up by 1920 tons of ironclads ; 
2820 tons of belted cruisers ; 2628 tons of torpedo 
cruisers (Scouts), and 220 tons of torpedo boats. 
The following figures give a sunmary of the total 
additions proposed, compared with the work of the 
present year. 


Number of Vessels. Tonnage. 


—— 1885-86 1884-85 | 
14,123 
6,087 
7,542 


1885-86 | 1884-85 
12 


Armoured 
Protected ms 
Unarmoured .. 


Total 
For propelling machinery for armoured ships it 
is proposed to spend 249,1511., out of which engines 
to the value of 50,000/. are not yet ordered. The 
contractors are Messrs. Maudslay’s, Penn’s, Hum- 
phrey’s, and Rennie’s. For protected ships 213,830I. 
will be required for propelling machinery, Hum- 
phrey’s, Penn’s, and Hawthorn’s sharing the con- 
tracts. For unarmoured vessels 263,319. is esti- 
mated, the contractors here, in addition to the 
above-named, being J. and G. Thomson, the Barrow 
Company, Queenstown and Passage Docks Com- 
pany, and Thornycroft and Co. The total indicated 
horse-power is 200,070, against 120,600 for the 
present year, and the comparative money values, 
are 726,3001. for the coming year, against 447,7301. 
for the now running period. Eight vessels are having 
hydraulic gun mountings made, all by Messrs. Sir 
W. G. Armstrong and Co. 


THE PATENT OFFICE. 

Many times it has been urged that the business 
of the Patent Office should be controlled by quali- 
fied commissioners possessing scientific, technical, 
and legal knowledge, such as would entitle their 


10 5 
49 22 


39 


28,052 


73 20,679 














decisions to be regarded as authoritative and re- 
liable. This, however, has always been denied. 
Why ? On the score of economy. Mr. Chamberlain 
introduced his Patent Bill with a statement calcu- 
lated to induce unwary inventors to believe that the 
services of professional men especially acquainted 
with patent matters would be quite needless. It was 
alleged that procedure would be simplitied, that the 
Patent Office might be approached through the 
medium of the post, and examiners would be ap- 
pointed to examine, report upon, and pass the 
documents, and call the inventor’s attention to those 
requiring amendment. 

But although so much was promised, the Bill 
did not provide that a patent once granted «na 
specification approved by the Department, should 
not be afterwards attacked on the ground of defects 
in such specification. On the contrary, a patent 
may be so attacked. And what, it may be asked, 
are the special qualifications of the present Govern- 
ment staff at the Patent Office which justify their 
being set up as judges of what is allowable and what 
is objectionable in regard to a patent, especially 
seeing that there are points left to be determined 
in the future, as in the past, not by the Patent 
Office but by the Courts ? 

What opportunities have the bulk of our Patent 
Office officials ever had of acquiring necessary 
knowledge, such as can be attained only by many 
years of hard work in this particular class of work / 
A very eminent authority, writing about the present 
patent law, has said, ‘‘It ought not to be assumed 
by patentees that they are under the new system re- 
lieved from the responsibility of filing specitications 
which must be legally sufficient. Notwithstanding 
any assistance and guidance that may be afforded 
under the new system of ofticial examination, speci- 
fications will probably still have to undergo judicial 
criticism when taken into a court of law. At the 
same time, it may be hoped that specifications, if 
prepared, as they should still be, under proper and 
experienced care, will, after passing official exami- 
nation and approval, be better able to withstand 
criticism than they have, asa rule, been heretofore.” 

Why, then, should circulars be issued by the 
Patent Office to unwary inventors in terms calcu- 
lated to mislead them into the notion that they can 
protect their interest and secure the property in 
their inventions as well without the intervention 
of a patent agent as with it? Did Mr. Cham- 
berlain originally intend that the Government 
should take upon itself such grave responsi- 
bility? Was it his intention that the Patent 
Office should actually draw specifications for in- 
ventors, and otherwise perform for them, at the 
expense of the State, services such as are usually 
left to private enterprise? If so why did he be- 
grudge the price of competent ofticials, and why did 
he refuse to allow a specification to be so amended 
as to cover more than it originally claimed, so long 
as it did not cover more than it originally described / 
These are questions he will, perhaps, be good 
enough to answer. We are led to these remarks 
by a consideration of the present state of affairs, 
which appears to be approximately as follows : If 
we are not greatly mistaken, the present examining 
staff consists of some fifty members, their aggre- 
gate cost to the State in salaries being about 15,000. 
a year, which will be increased to about 20,000). 
when the examiners shall come into the enjoyment 
of their maximum salaries. If we take the average 
number of applications for patents at 350 per week, 
it follows that each examiner gets through a frac- 
tion more than one case per day. 

This appears to be a very extravagant allowance 
of time for the simple examination laid down in the 
Act, which does not provide for drawing specifica- 
tions for applicants. Nor does it provide for 
settling claims. So many absurd objections are 
raised, and so many ridiculous requests are made, 
that it is very evident many of the examiners ought 
not to be where they are, and that if applicants are 
not either themselves well up in patent law and 
practice, or are unaided with competent advice, their 
interests must in some cases suffer most seriously, 
not merely from the passing of documents that ought 
to be rejected, but, what is far worse, owing to com- 
pliance with requirements that ought never to be 
made. There is a growing tendency on the part of 
the Patent Office to interfere more and more, taking 
greater and greater responsibility, and spending 
more time at the expense of the State in pretend- 
ing to do work its officers are not qualified to under- 
take. If things go on in this way, the inevitable 
result myst be a, demand for more money from the 





Treasury to increase, in bulk, but not in compe- 
tence, an already overgrown staff. From the 
frivolous objections often raised it is evident some 
of the present staff are not fully employed. Hence 
we trust some independent member of Parliament 
will, at the proper time, move for a reduction of 
the present staff, and for the application of the 
money so saved in securing the services of a high 
official of the type and standing recommended some 
years ago by the late Master of the Rolls (Sir 
George Jessel) and Sir Ralph Lingen, in a report 
made by them to the Government when the old 
law was yet in force. They stated that the salary 
of Mr. Woodcroft’s successor should, in their 
opinion, be such as to attract a gentleman in the 
vigour of life, equal to the control of a large oftice, 
with sutticient legal and scientific experience to he 
able to watch intelligently the operation of the 
patent laws, and to advise the Commissioners of 
Patents on the adaptation, from time to time, of 
their oftice to the duties created by those laws. It 
would have been well had Sir Ralph Lingen borne 
in mind these recommendations when appointing 
the men charged with performing the far more 
exacting duties required by the Patent Act of 1883, 
which virtually abolished the control previously 
exercised by the law officers of the Crown. 

In conclusion, as respects the examiners, whilst 
we are of opinion that the services of many might 
advantageously be dispensed with, it is to be re- 
marked that some among them are undoubtedly 
competent to render useful service under a properly 
qualitied head. But he should be one who would 
not too readily indorse their somewhat crude re- 
ports, upon which, it is evident, knowledge and 
experience of the kind essential to a satisfactory 
result, are not now brought to bear. 


THE DISTRIBUTION OF 
TOWNS. 

Ir has long been conceded that all dwellers in 
towns must be dependent upon others for their 
supply of water and gas, and an experience dating 
back now many years, enables these wants to be 
provided for without interruption or difficulty. The 
regularity and success which attend the operation 
of the gas and water companies, have often sug- 
gested that other requirements of domestic or manu- 
facturing operations, which are now fulfilled by in- 
dividual action, might be better served by a corpo- 
ration working on a large scale, and put into perma- 
nent communication with the consumer. Next to 
artificial light, or perhaps even before it, the most 
pressing need in northern climates is artificial heat. 
Sanitarians never tire of expatiating on the harmful 
effects of the smoke poured out of the thousands of 
chimneys of every town, the greater part of it being 
due to the wasteful system which must necessarily 
exist when each house is heated by independent 
means, and again and again it has been suggested that 
a heating medium free from smoke ought to be sup- 
plied in all large towns, much in the same way that 
lighting gas and water are. In America, where such 
experiments march more quickly than here, the 
public distribution of steam has been for some con- 
siderable time on trial with varying results both 
practically and financially. As regards its pecu- 
niary success, it derives considerable advantage 
from the fact that it is applicable for power as well 
as for heating, and hence there is a double source 
of income. On the other hand, it does not serve 
for all kinds of cooking, and cannot fulfil all the 
requirements of a house. 

In the towns where the experiment has already 
been made, the dividends appear to vary with the 
care and skill which have been expended on the me- 
chanical arrangements, and every additional plant 
that is laid down adds to the stock of knowledge, 
and to the certainty of success. According to a paper 
read some time since by Mr. W. P. Shinn before the 
American Institute of Mining Engineers, steam is 
distributed in about ten American cities, and there 
is every prospect of additional installations. The 
system invented by Mr. Birdsill Holly has been in 
successful operation in Lockport, N.Y., for heating 
purposes only, during seven years, and is now pay- 
ing 20 to 25 per cent. perannum. For four years 
it operated at a loss, until meters were intro- 
duced, when the requirements of the customers 
fell off, and the receipts rapidly increased. In 
Springfield, Mass., the system has been in use 
six winters for heating only. The company 
has two and a quarter miles of mains, and eight 
75 horse-power boilers The pressure zarried is 
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are 196 consumers, and the 
concern pays 12 to 15 per cent. per annum ona 
capital of 50,000 dols. In Dubuque, Lowa, steam 
has been distributed for six winters by two and 
one-eighth miles of mains from seven, 50 horse- 
power boilers. The consumers are well satisfied 
with the service, but the ill construction of the 
plant prevents its being a financial success. In 
Denver, Colorado, the system has been in use for 
four years for heating purposes only. The company 
has nearly three miles of 8 in., 6 in., 4 in., and 3in. 
mains, and fifteen 50 horse-power boilers, supplying 
150 consumers. Upon an investment of 150,000 dols. 
the company earned net, during the season 1882-83, 
7863 dols., or 5.2 per cent., and the net savings for 
the season of 1883-84 were estimated at 10,000 dols., 
or 6% per cent. At Hartford, Conn., the plant was 
poorly constructed upon plans to avoid the Holley 
patents, and has not hitherto done more than pay 
expenses. In Lynn, Mass., a duplex system, with 
a high-pressure main at 70 lb. per square inch and a 
low-pressure main at 20 lb. was started in February, 
1881, and ran till July, 1883, when the plant was 
svid to a company for the distribution of water gas. 
In New Haven, Conn., a company has been in 
operation for two seasons with ten 75 horse-power 
boilers. The financial results have been bad from 
ill-management. In Troy, N.Y., and Detroit, 
Mich., steam plants have been in operation three 
or four years, but the results have not been 
published. It will thus be seen that public 
steam distribution has had a very varied course 
in America. In some places it pays exceedingly 
well, and in others it cannot cover expenses, 
the fault being attributed to poorly designed appa- 
ratus, or to bad management. The latest experi- 
iment is being made at New York, and as neither 
care nor expense is being spared there is every 
probability that the question of the general prac- 
ticability of the system will be settled there. After 
two years spent in making plans and trying ex- 
periments In expansion joints, and in non-con- 
ducting materials, the New York Steam Company 
began building its first boiler station in the summer 
of 1881, and commenced laying street mains the 
following September. It has its boiler station on 
Greenwich-street, above Cortlandt, in a building 
75 ft. by 100 ft., with a basement and three stories 
complete, and a fourth story covered by a tempo- 
rary roof. It contains thirty-one Babcock and 
Wilcox 250 horse-power boilers, of which there are 
four on the first floor, twelve on the second, and 
fifteen on the third. The fourth floor contains the 
coal store, the coal being hoisted in cars, upon a 
platform hoist, and descending by shoots to each 
boiler. 

The building is designed to be six stories, or 
120 ft. in height above the basement, and is to 
contain sixty-four boilers of 250 horse-power each. 
The fifth and sixth stories are to be in one, and to 
contain a Green’s economiser, and storage for 1000 
tons of coal. The total capacity of the station will 
be 16,000 horse-power, requiring a daily consump- 
tion of 600 to 750 tons of anthracite coal. There 
will be two chimneys, each 27 ft. 10in. by 8 ft. 4 in. 
in interior section, and 217 ft. high above the 
basement floor. The grant to the company covers 
the right to lay its pipes in ‘‘ every street, alley, and 
public place” in New York. The company now 
owns sites for ten boiler stations, distributed on 
both sides of the city. The system of pipes consists 
of steam mains from 6 in. to 16 in. in diameter, and 
return water mains 2} in. to 8 in. in diameter, the 
former laid between bricks walls, and surrounded 
by 6 in. to 12 in. of mineral wool, and the latter 
laid in hollow logs, with a space of 3in. around the 
. also filled with mineral wool. The pipes are 
aid with an anchorage every 90 ft. to 100 ft., and 
a double expansion joint midway between the 
anchorages—or with an anchorage and a single 
expansion joint every 45 ft. to 50 ft. The expansion 
joint is of the diaphragm type invented by Mr. 
Emery. 

The mains now laid are as follows : 


Steam Mains. Return Water Mains, 





in. ft. in. ft. 
Of 16 746 Of 6 5,037 
5» 15 9,884 5 «1,155 
» 13 1,683 » 4 11,900 
5,11 4,147 » 2h 3,800 
» 8 1,091 
», 6 5,802 
23,353 21,892 


and 4.14 miles of 
of pipes exclusive 


or 4.42 miles of steam mains, 
return mains; in all 8.56 miles 
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of service pipes. The most distant point to which 
steam is now delivered is 3359ft. from the boiler 
station, and the other extremities are 3187 ft., 
3133 ft., 3044 ft., 2973 ft., 2920 ft., 2880ft., 2625 ft., 
2261 ft., and 2077 ft. respectively from the same 
point. The pressure carried is 75 lb. to 80 lb. in 
the boilers, and carefully conducted tests show 
the pressure at the extreme points to be from 
14 lb. to 2 Ib. less than at the boiler station. The 
company furnished during March, 1884, 4156 horse- 
power of steam to consumers, of which 1985 horse- 
power was for power and 2177 for heating and other 
purposes. The amount of capital actually invested 
in the present boiler station and its street system 
is 1,086,320 dols., of which only one-half of the 
capacity is at present being utilised. The opera- 
tions are, however, already on a paying basis, the 
net earnings being at the rate of 20,000 dols. a year, 
or about 2 per cent. of the cost, and this in the 
second year’s working. When the existing plant 
is in full operation the net earnings are expected to 
be 15 to 20 per cent. 

The advocates of steam distribution suffer con- 
siderable opposition from those who favour the use 
of water vas as fuel. These contend that the 
heavy first cost of the installation, and of pipes to 
carry 70 1b. pressure, together with the constant 
expense of heating the ground through which the 
pipes pass, must turn the scale in favour of a 
medium supplied at a trifling tension and in a 
cold state. In reply to this, it is stated that 
careful investigation of the mains in New York 
shows that with a pressure of 75 1b. to 85 lb. at the 
boiler house the loss of pressure at the ends of the 
pipes from one-half to five-eighths of a mile distant, 
averages 2 lb., while the loss of condensation in a 
mile of pipe is 5 per cent. of the capacity of the 
pipe. Another demonstration that there is not any 
great lossof heat through the soil consists in the 
fact that in New York the snow lying over the 
course of the mains does not melt faster than else- 
where. 

The progress of the New York station will be 
watched with great interest. Even in this country 
there is a general disposition towards some form of 
power distribution, and if we learn from the expe- 
rience of others much delay and disappointment 
will be avoided. The General Hydraulic Power 
Company is spreading its mains through the City, 
and is seeking further powers to come westwards. 
At Birmingham acompany has been formed, and an 
Act obtained to supply compressed air to the small 
users of power, while many provisional orders em- 
powering their holders to supply electric energy to 
the public, lie in the pigeon-holes of too sanguine 
directors. The rapid increase of towns with their 
complex existence is fast bringing us to the point 
when the division of labour will be carried out far 
more fully than now, and among the first efforts at 
development, the public distribution of a heat and 
power giving medium, other than lighting gas, will 
certainly find a place. 








NOTES. 
THE STaNDARD OHM. 

M. Rene Benoit has recently presented the 
Ministry of Posts and Telegraphs with four copies of 
the legal chm as it has been defined by the Inter- 
national Conference of Electricians. M. Benoit has 
already done some very valuable work in connection 
with platinised iridium metrical standards. 


BESSEMERISING NICKEL AND CoBpatt Martes. 

M. Manhés, who has so successfully applied the 
Bessemer process to copper mattes, proposes also to 
employ it in working ores of nickel and cobalt. 
These are first smelted down to a matte, or mixture 
of matte and speiss, and this is then subjected to 
treatment in the Bessemer apparatus. The iron is 
almost wholly removed, having a rich matte ready 
for further working for extraction of the nickel and 
cobalt by usual methods. 

Tue BoweEr-Barrr PRocEss AND THE 
Tron. 

A series of tests has been made by Professor 
Bach, of the Polytechnic School, at Stuttgart, in 
order to ascertain whether the treatment of iron by 
the Bower-Barff process for protection againstrust has 
any influence on the strength of the metal. Bars of 
iron were used, of a diameter varying between 19.8 
and 19.9 m.m. These were tested previous to any 
exposure to the process, and then after three hours 
and five hours’ treatment, a series of six tests being 
made ineach case. The result arrived at was that 
the effect of exposure to the process was simply the 
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same as would be caused by an ordinary annealing 
of the bars. 
Tae 1889 ExHIsITIoN. 

M. Boulanger, Directeur Général des Domaines, 
has presented to the General Committee a report 
describing the work of the financial sub-committee 
and recommending the formation of a guarantee 
capital of ten millions. After a prolonged discus- 
sion the committee declined to accept the report, 
and decided to fix a guarantee capital equal te the 
total of the estimated receipts, in accordance with a 
proposition made by M. Christofle, Governor of the 
Credit Foncier of France. 


Tue Epison CentraL Licutine Station. 

The Edison Central Station in New York for the 
distribution of electricity for incandescent lighting 
has been in continuous operation for two years and 
a half, with the exception of a stop of about two 
hours. The use of the lamps is less than two and a 
half hours per day and the operating expenses 17 
cents per lamp per day. The price charged is on 
the basis of gas at 2 dols. per thousand, and during 
the year 1883, the station earned 3 per cent. on the 
investment. 

Zic-Zac Wixpinc or Dynamos. 

It is not generally known, perhaps, that a zig-zag 
method of winding dynamos, similarto that employed 
in the Ferranti machine, was originally exhibited 
in a machine of Dr. Muirhead and Dr. J. Hop- 
kinson, F.R.S., at the Smoke Abatement Exhibi- 
tion and the Crystal Palace Electrical Exhibition. 
So far as we are aware this was before the Ferranti 
machine was brought out. The Muirhead-Hop- 
kinson dynamo was on these occasions driven by a 
Clark’s gas engine, and lighted up an installation 
of Edison’s incandescent lamps. 

TELEPHONES IN Paris. 

The Société Génerale des Telephones, of Paris, 
has extended its facilities for the despatch and 
reception of telegraphic messages. This extension 
has been in public use since February 15. On 
paying a supplementary rental of 50 francs a year, 
and the deposit of a sum intended to cover the 
amount of the telegraph tax for which the company 
is responsible to the State, the subscriber can trans- 
mit and receive telegrams. The text of the despatch 
is necessarily in French, and must be preceded by 
the word ‘‘ Telephone” to prevent its delivery by 
the ordinary method. The company transmit the 
message by telephone, confirming the wording by 
the earliest post. 

Heavy Sree. Forernes. 

At the annual meeting of Messrs. Vickers, Sons, 
and Co., held last week at Sheftield, Mr. T. E. 
Vickers, the chairman, made reference to reports 
which have been circulated lately respecting the 
inability of the Sheftield steel firms to supply heavy 
forgings, such as those required for the manufac- 
ture of heavy ordnance. Messrs. Vickers, it 
appears, have turned out forgings 40 per cent. 
heavier than the largest required by Woolwich 
Arsenal or by Armstrong and Co. Mr. Vickers 
stated that ‘‘ the so-called invention of fluid com- 
pressed steel” was ‘‘ theoretically and practically 
useless.” He stated, however, that forging by the 
press instead of by the hammer had undeniable 
advantages when large masses had to be dealt with. 
This company has a press of very large dimensions 
in hand that will soon be completed. The crane 
attached to this will be able to deal with masses of 
150 tons weight. 


Ox paTION oF Ort By ELEcrTRICITY. 

Herren Miithel and Liitke, of Berlin, have de- 
vised a process for oxidising rapidly, with the help 
of electricity, the oils employed in the manufacture 
of varnish. Oxidated combinations of the metal- 
loids, which by an elevated temperature lose a part 
of their oxygen, are formed by the influence of 
electricity. Suitable for this purpose are mixtures 
of equivalent quantities of chlorine and vapour of 
water, sulphurous acid and atmospheric air, oxygen, 
or hyponitric acid, protoxide of nitrogen with air 
oroxygen. Such a mixture of gas is submitted 
during some time, in condensing apparatus, to 
a strong electric discharge, produced by a dy- 
namo and an induction apparatus, In this manner 
2 H Cland O give birth to Cl, and H20, and 8,0, 
form by electritication a mixture of SO, and atmo- 
spheric air. This combination easily resolves itself 
into 2 SO, and O, &c. The linseed oil to be 
oxidised is warmed ina vessel to 60 deg. or 80 deg. 
Centigrade. Oxidated gas is sent through the oil 
while it is being agitated, and the decomposition of 
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the glycerides is rapid. The products of decom- 
position are regenerated or burnt ; and the clear 
product is washed with ammoniacal water. 


LicutTinc Gas in New York. 

The report of Dr. Love shows the following figures 
relating to illuminating gases in New York city for 
the quarter ending December 31. The figures of the 
Harlem company extend only to November 22 ; 
_ those of the Knickerbocker only from December 1. 


Com- 


Gas-Light 
Company. 


New York Gas- 
Light 


Kn kerbocker 


Metropolitan 
Gas-Light 
Company 


Average 
nating power for 
the quarter 
Sulphur, grs. in 
100 cubic feet 
Ammonia, grs. in 
100 eubie feet 


18.67 | 5,10 
1.94 
.588 524 
Specific gravities- to to 
616 O44 


039 
O74 

to 
-684 


0.15 

626 

to 
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ENGINEERING Socrety Sorree. 

On Wednesday evening Professor Kennedy re- 
ceived and entertained at University College a 
number of visitors, an ample programme being pro- 
vided by the secretary of the University College 
Engineering Society, Mr. L. S. Robinson. The 
engineering laboratory formed the centre of the 
attraction, all machinery being in motion, and a 
large number of working models and drawings of 
interesting objects were exhibited. The library up- 
stairs was taken up almost wholly by exhibits, 
mostly of electrical subjects, amongst which primary 
and secondary batteries, reduced toa minimum size 
to make them portable, attracted considerable at- 
tention. A Sellon-Volkmar accumulator, about 
4in. by 3in. by ? in. supplied an incandescence 
lamp in a beautiful bouquet of flowers presented to 
- Mrs. Kennedy by Messrs. Woodhouse and Raw- 
son, who with the Electrical Power Storage Com- 
pany, were the chief exhibitors. A vocal and 
instrumental concert, held in the Botany Theatre, 
was transmitted by telephone to a small room up- 
stairs through leads about 150 yards long. Two 
transmitters fixed in front of the stage, about 6 ft. 
above the floor, were connected to sixteen sets of 
telephones. This whole installation was kindly pro- 
vided by the United Telephone Company, and 
added greatly to the success of the reception. The 
transmission was good, and the telephone room 
thronged throughout the evening. 


Tue Bourpats Tower OF BaBEL. 

It appears a waste of space to refer again to M. 
3ourdais’ scheme for a great tower in the Place de 
Caroussel, but the project is advocated in Paris 
with an energy worthy of a better cause. It was 
under discussion at the last meeting of the Inge- 
nieurs Civils, and two criticisms that were offered 
may be referred to. One speaker in referring to 
the construction of the tower, spoke of the oscilla- 
tions which might be expected to exist at the 
summit. Observations made on lighthouses and 
factory chimneys show that these oscillations range 
from 2.5 in. to 6 in. for heights of from 100 ft. to 
115 ft., and with moderate wind pressures. Move- 
ments of 15.75 in. have been recorded in a light- 
house 190 ft. in height. The oscillations due to 
wind would therefore probably be very considerable 
and dangerous in a tower over 1200 ft. high. 
Another objection referred to the cost of electric 
lighting, estimated by M. Bourdais at 180/. a day 
for a production of 2,000,000 carcels, whilst gas 
would cost 720/. for 77,000 carcels. The employ- 
ment of suitable regenerative burners would reduce 
the value of gas consumed to 580]. M. Bourdais’ 
estimate for electric lighting includes only one 
item of 150 tons of coal at 30 francs a ton, and 
neglects all the other numerous items which help 
so largely to swell the cost—interest on capital, de- 
preciation and repairs, renewals, carbons, wages, 
&c. M. Bourdais has evidently a profound con- 
tempt for detail, and however much his scheme may 
attract the Paris public, it is not probable any 
serious attempt will be made to execute it. 


3ERLY'S ELecTRICAL DIRECTORY. 

Another volume of this extremely useful directory 
has been issued by Messrs. William Dawson and 
Sons, and it will be found that the present work 
shows a distinct advance over its predecessors, not 
only as regards its greater completeness, but also in 





respect of judicious editing, and the correction of 
many errors that disfigured previous issues. It is 
evident that a work like this can only arrive at 
anything like perfection gradually, the additions, 
excisions, and corrections which are inevitably found 
necessary year after year, decreasing only under 
careful editorship and good organisation. The 
directory is divided into the British, American, and 
Continental sections, the first being naturally the 
most extended, and classified in considerable de- 
tail, That the editors’ work is not yet complete 
is evident from various omissions; for example, in 
the list of trades we fail to find the makers of gas 
engines. The introduction of small advertisements 
in the pages devoted to classified trades, is an addi- 
tion of somewhat doubtful value, and is referred 
to in the publisher’s preface as being an experiment 
which will or will not be continued according to 
the reception it meets. Both the American and 
Continental sections appear to be carefully com- 
piled, and are generally complete enough to be 
of high value. With regard to the last named, it 
appears to us to be a serious error to publish it in 
French and German. This is an English direc- 
tory for the use of English readers, and to many 
of them these sections will be practically worth- 
less. The German section is obviously very incom- 
plete, and requires to be considerably enlarged 
before it merits to be regarded as a directory. We 
have pointed out what we consider the shortcomings 
of this book, in the hope that they may be gradually 
corrected in future editions. 


RemMovat FROM Iron or RED-SHORTNESS 
BY COPPER. 

The Engineering and Mining Journal states that 
the iron ore of Cornwall, in Pennsylvania, contains 
so much copper that the iron produced from it 
retains 0.75 to 1.25 per cent., and is in consequence 
so red-short that its trade-mark is C.R.S., standing 
for ‘* Cornwall red-short.” It is used to some extent 
in the Bessemer process, mixed with good hematite 
iron, but it could never till quite recently be used 
in the open-hearth process. A quantity of the iron 
was recently sent to Bellefonte, in Pennsylvania, 
to be experimented upon in the open-hearth fur- 
naces there. Trials were made upon it, according 
to the plan of Mr. James Henderson. A charge of 
one-half Cornwall pig iron, half rail-ends, and five 
per cent. of iron ore was charged upon silica brick, 
60 lb. of brick per ton of metal. The brick used 
was burnt from 95 parts of sand and five parts of 
lime by weight. It wascharged upon the highly 
heated hearth, the pig iron being placed on the 
brick, the rail-ends on the pig iron. The brick, 
which was partly fused on to the hearth, gradually 
melted off and rose through the charge as it was 
worked, removing the red-shortness. A trial made 
without silica brick gave iron too red-short for use. 
A continued series of trials with the brick always 
gave good results, either with mixture as above, or 
with pig ironand iron ore only. The sand alone, 
without the lime, had the same effect of removing 
the red-shortness, but some of it stuck to the 
hearth, and so gradually raised it, and had to be cut 
out afterwards with lime. For this reason it is 
better to mix the lime and sand together at the 
beginning. It appears from this, that while silica 
in excess prevents removal of phosphorus, it acts in 
a contrary manner on copper, removing it and 
improving the iron, 


CAUSED 


Water Gas anp NATURAL Gas. 

A company has been formed at New York called 
the ‘‘American Water Gas Works Construction 
Company,” with a capital of one million dollars. 
Water-gas works are to be erected under some new 
patents. Meantime the ‘‘ natural gas” people are 
very active, several of the companies of Western 
Pennsylvania being about to consolidate to form 
the ‘‘ Seaboard Natural Gas Company,” proposing 
to convey the gas to Philadelphia, New York, and 
other cities. A great amount of gas-producing land 
is being bought up. One company tas reduced the 
price of the gas to 12} cents per 1000 cubic feet, for 
domestic purposes, stating that it has ascertained 
that at that price it is cheaper than coal. In a 
paper read in December last before the Birming- 
ham branch of the Society of Chemical Industry, 
Dr. Tilden gives an account of a visit to the oil 
fields of Pennsylvania, and alludes also to the rapid 
manner in which opinion is changing since the day 
when gas was looked upon as rather a nuisance, and 
it was considered a piece of bad luck to strike gas in 
a boring instead of oil. Up to February, 1883, no 
fewer than 150 companies had been formed for the 
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supply of natural gas in Pennsylvania, and many 
more were being formed. Dr. Tilden visited the 
Edgar Thompson Steel Works and the plate-glass 
works at Creighton, near Pittsburgh, in both of 
which works gas was the only fuel used, with the 
exception of the coke used in the blast furnaces, 
The pressure of the gas being so high as 75 lb. to 
100 lb. per square inch commonly, and even in some 
cases reaching over 150 lb., it is proposed to make 
use of this pressure by passing the gas first of all 
through an ordinary steam engine, previous to using 
it as fuel. What a grand position the manufac- 
turers of Pennsylvania will be in if they succeed in 
getting their ‘‘ power” from the gas as well as work- 
ing their furnaces by its means ! 


New Brack Leap Part. 

Mr. Andrew French has taken out a patent (No. 
7448, May 9, 1884) for preparing a new black paint 
by converting the ‘‘ fume” from the flues and con- 
densers of lead smelting works into sulphide of 
lead, by digesting it with an alkaline sulphide. 
The resulting sulphide of lead is to be filtered, 
washed and dried, and crushed ready for use. At- 
tempts to utilise lead smelters’ ‘‘ fume’ for paint 
are tolerably frequent, and many of them not at all 
novel. They all have one point in common, inas- 
much as they fail to persuade consumers to make 
any use of the paints. For many purposes it would 
be hard to imagine a more suitable material for 
a good paint than the fume itself, taken direct 
from the flues, and ground up with oil. In cases 
where works have a flue of any considerable length 
that part of the fume which is deposited at some 
distance from the furnaces is in the finest state 
of division that could be desired. It is not 
white, being of a bluish-grey tint of more or less 
depth. It could be used direct, or used for all 
darker coloured paints by mixing with suitable pig- 
ments. Though it could not compete with white 
lead for finer purposes, it has most of the good 
qualities which that possesses, while it would be in- 
comparably cheaper. It has often been tried, and 
always with excellent results. The wonder is that 
it has not a large market for out-door work of all 
sorts, fences, carts, railway trucks, boats, iron- 
work of all kinds, &c. It has also the advantage 
of being very little poisonous as compared with 
white lead. Its blue-grey colour is caused by the 
carbonaceous matter carried over and deposited 
with it. If desired, this can be prevented in many 
cases, and could be prevented in all if the fume 
had sufticient value to make it worth while. Patents 
have been taken out for preparing white fume, and 
that quite recently, though lead smelters have pre- 
pared it and used it for many a long day. It isa 
curious fact that people will not use it to any extent. 
Fume, simply taken from the flue and ground with 
oil and a black pigment, would probable make a 
better paint, and certainly a cheaper one than that 
proposed in the above patent. At present the 
“fume” is valuable to the smelter simply as a 
material to be smelted over again for the lead it 
contains. He would be only too glad if he could sell 
it to the paint grinder at a better profit that can 
be now got by smelting it. 


TestING FOR CoLouR BLINDNESS. 

Dr. William Thomson, Professor of Ophthal- 
mology in Jetterson Medical College, U.S., has insti- 
tuted a system of examining railway employés for 
colour blindness, and the men of the Pennsylvania 
Railroad are now tested on this plan. The testing 
instrument consists of forty skeins of wool, the 
skeins numbering 1 to 20 being used for green, 
those from 21 to 30 for rose, and from 31 to 40 for 
red. Upon the odd numbers are suspended green, 
rose, and red skeins; upon the even ones those 
‘*confusion colours” which experience shows are 
most effective. These forty skeins of wool hang 
side by side from a straight rod or ruler, after the 
manner of a plaid fringe. In using the device, a 
green skein is placed before the person at a few 
feet distant, and he is directed to select those of 
that colour from the fringe and to turn them away 
or throw them over the stick. After the green, 
the rose, and after that the red. Each skein is 
numbered and the numbers indicated by the subject 
under test are registered by the observer. So 
simple is the system that the division superinten- 
dent of a railway, who is responsible for examining 
the employés or would-be employés, has only to 
remember that upon the record, only odd numbers 
must appear, and that if the even ones are mixed 
with these the case is one of colour blindness. 
For acuteness of vision the best and most simple 
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distances ; but Dr. Thomson also employs in this 
connection a rotary disc by which a few letters 
are exposed to view, but many more could — be 
brought into sight when desired. For the hearing, 
a watch, and the voice in conversation are adopted 
by him. Another test worth mentioning is to 
place a piece of cobalt blue glass in front of the 


man’s eye and direct him to look at a gas light of | 
This glass trans- | 


moderate size at 20 ft. distance. 
mits both blue and crimson light, and the normal 
eye sees a rose-coloured flame surrounded by a blue 
halo, while the colour blind sees no red, but de- 
scribes it as composed of two shades of blue only. 
Rose colour is adopted in the ‘ 
described because it is composed of red and blue 


in equal quantities, and therefore appears as a tint | 


of blue to the red-blind. Green also appears grey 
to such persons. By the system adopted on the 
Pennsylvania Railway, men below their standard are 
quickly detected by the divisional superintendant 
and sent to a surgical expert who examines them 
more crucially by the colour stick and Donder’s or 
Stilling’s method. After his decision the men are, 
when possible, transferred to posts where their 
particular defects of colour sense can work no harm. 
There is no doubt that some accidents, both in land 
travelling and at sea, might be prevented by an 
extension of this system to railway signalmen and 
lookout men on board ships. 
Kwort’s ELLIpsOGRAPH. 

A novel and ingenious ellipsograph was exhibited 
last Friday evening at the Royal Institution, by 
Mr. F. Knott, of 41, Theberton-street, N. 
little instrument, of which the accompanying sketch 
will give a clear idea, is capable of producing any 
ellipse between a straight line and a circle, and of 
any dimensions within the scope of the instrument. 
The two slots aaand bb, at right angles to each 
other, carry the studsc and d, capable of sliding 
and rotating in the slots. These two studs are 
connected by 
screw e, and the stud d carries on an extension the 


penholder 4, the centre line of the rod f passing | 


through the axis of the stud d. The nuts on the 
two studs are so arranged that when they are 


brought closely together by means of the screw e, | 
their two axes fall together, and if in this position | 


he milled head ¢ is turned the pen will describe a 


method is to employ letters of known size at given | 


colour stick” above | 


The | 


means of the right and left-hand | 
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light regulator, the function of which is to reduce 
the size of conductors, and increase the life of lamps. 
| Asis wellknown withdynamos of the compound type, 
| that is, wound with a double coil round the magnets, 
| a constant difference of potential at the terminals 
of the machine can be secured. If from these points, 
by means of a distributor, several distinct incan- 
descence lamp circuits are led, each of them will 
work independently of the other. But if in any 
one of the circuits, one or several lamps are extin- 
guished, the tilament of the remaining lamps will 
very likely be burnt. This danger is diminished 
by the use of conductors of large diameter, the re- 
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sistance of which as compared with that of the 
lamps, is insignificant. The intensity in each lamp 
being given by the formula 


in which 

I. is the difference in potential at the distributer, 

n the number of lamps, 

7 the resistance of the principle conductors, 

p the resistance of one lamp om. 
The independence of the various lamps on a circuit 
will be secured if i is made constant, which requires 
that » » shall be constant, since E and iare. It is 
therefore necessary that n and r vary proportionately 
in an inverse ratio, which can be effected by re- 
placing each lamp extinguished with aresistance such 
that + remain constant, which is effected by M. 

Lacoine’s regulator, of which adiagram is annexed. 

| In the sketch A and B are the ends of the main 
circuits ; 1, 2, 3 are artificial resistances that can be 
cut out by suitable plugs when all the lamps are 
lighted. The plugs «a! 6'c! d! are also employed. 
If the lamp b, for example, be extinguished, the plug 
b' and No. 1 would be removed. The regulator 
may be made automatic by placing between A and 
B a derived circuit of sufficient resistance not to 
affect the régime of the main circuit and including 
an electro-magnet which itself introduces the 
i corresponding resistance in the circuit. We shall 





KNOTT’S ELLIPSOGRAPH. 


circle, the radius of which can be set at will by 
means of the set-screw . Increasing the distance 
between o and d means decreasing the minor axis 
of the ellipse, until the pen comes axial with the 
stud c, when a straight line parallel to the centre 
line of the slot aa will be described by the pen. 
An ellipse of longer dimensions than the distance 
between mand / can be drawn by this instrument 
by inserting a longer pen-bar, and drawing part of 
the ellipse, then reversing the instrument on the 
points m and / and drawing the rest ; while doing 
this, the leg / has to be turned up on the hinge to 
let the pen-bar pass. This ellipsograph is con- 
siderably simpler than any at present in use, and 
can, therefore, be made cheaply and accurately. 
Different sizes will be found useful for different pur- 
poses, and while a small instrument will find its 
way into many a drawing office, larger sizes will be 
useful for workers in wood, stone, &c. 


THE PHIpoL. 

M. Lacoine, the Technical Director of Turkish Tele- 
graphs, has introduced a device to which he has given 
the uncomfortable name of Phidol (from the Greek 
Phidolos). It has nothing to do, as its name would 
suggest, with patent medicine, but is an electric 


| hereafter give a detailed description of the instru- 
ment, the principle of which we have indicated. 
THE CELLULAR STRUCTURE OF STEEL. 
Experiments continued for several years past in 
the laboratories of the Creusdt Works by MM. Os- 
mond and Werth, have led to some new observations 
on the internal structure of cast steel, which have 
been communicated recently to the French Academy 
of Sciences. If thin plates of cast steel (;%5 to , 5 
millimetre thick) are fixed on glass by means of 
Canada balsam, and attacked cold by dilute nitric 
acid, the acid dissolves the iron and leaves as a 
residue the derived nitrate of a hydrate of carbon. 
The skeleton thus obtained reveals in situ the dis- 
tribution of the carbon in the steel. Microscopic 
examination shows that this distribution is not 
uniform and that cast steel is formed by little 
granules of soft iron in general separated from each 
other by small pieces of a different substance 
which contains carbon and is in fact a carbide of 
/iron. In other words, cast steel possesses 
a kind of ‘cellular tissue,” iron constituting the 
cores, and the carbide the envelopes of the cells. 
These elementary or simple cells are agglome- 
‘rated into compound cells, the agglomerations 











being separated in the thin transparent plate, 
being empty lines, which indicate closed polygons 
in run steel, but which become smaller and more 
confused in proportion as the metal has been per- 
fectly worked. These void lines in the corroded 
plates imply that the faces of the polygons are 
composed of soft iron, without interposition of car- 
bide ; and MM. Osmond and Werth infer that the 
compound cells are deprived of envelope. These 
compound cells are easily identified with what is 
termed the ‘‘ grain” of the steel ; their faces are 
regions of least cohesion, and thus the fracture 
of a bar of steel follcws the surface which 
contains least carbon. Trials were also made 
by the method of Weyl, which consists in at- 
tacking a bar of cast steel by the dilute chlor- 
hydric acid at the positive pole of a Bunsen 
cell; the carbonaceous residue preserves the form, 
appearance, and dimensions of the primitive bar. 
The residue is formed of continuous meshes, in 
which were lodged the free iron. These meshes 
consist of carbide of iron. Surfaces of polished 
steel were also treated with nitric acid and the 
crystalitic organisation of the globulites of iron well 
shown. With regard to tempering, MM. Osmond 
and Werth remark that (in the case of cast steel 
cooled slowly) after quick tempering the compound 
cells completely disappear, and the simple cell re- 
mains the constituent element, but the carbide of 
iron interposed has become much rarer than in the 
same annealed steel. The surplus carbide seems to 
have dissolved in the metallic mass. From the 
anatomical point of view, hammer hardening has 
nothing in common with tempering, although its 
effects are similar. It is shown by a permanent de- 
formation of the cells, with elongation of the cores in 
the direction of local movement, a correlative dislo- 
cation more or less complete of the slightly malleable 
envelope. 

REVOLVING CYLINDER CALCINING FURNACES. 

The description recently given by us of the inge- 
nious adaptation of revolving calciners to the work- 
ing of lead ores, by Mr. Huntington of Spezia, 
having been reproduced by the Engineering and 
Mining Journal of New York, has called forth a 
letter from Messrs. Taylor and Brunton on the 
subject. They acknowledge the simplicity and in- 
genuity of Mr. Huntington’s method, but they 
consider that a simpler method still is in use in 
America for preventing the overheating of ore in 
any part of such a furnace. They point out that 
uniformity of heating throughout a cylinder can- 
not be obtained, either by firing at one end, or 
alternately at both ends. Recognising this fact, 
furnaces have been constructed on the principle of 
making the furnace do more work—that is to say 
calcine more ore—at those parts which are hottest. 
This is carried out by increasing the diameter of 
the cylinder at the hottest parts. Ina revolving 
calciner the inner surface of the ore may be consi- 
dered as being always practically level all along the 
cylinder. If the diameter of the cylinder be in- 
creased at any part, a greater body of ore will always 
lie there, and so there will be less danger of over- 
heating and ‘clotting. In a chlorodising furnace 
cylinder 12 ft. to 14 ft. long by 6 ft. diameter, the 
greatest heat is found to be near its centre, the 
fire-end being also hotter than the flue-end. The 
result of compensating at these points by an 
increase of diameter is to give the furnace an 
egg-shape, with the fire at the larger end. It is 
claimed for this construction that it obtains the 
object in view, while not necessitating any com- 
plication such as reversal of direction of firing. 
It is certainly very simple and rational, and in a 
chloridising furnace would no doubt give every ad- 
vantage required. But it isa question whether it 
would answer equally well in a furnace where oxi- 
dation is the object to beobtained. In chloridising 
it is not so much a question of surface action as of 
action through the entire mass of ore, and all that 
would be desired as a result of thickening the ore 
layer at the hottest parts, would be the prevention 
of clotting, and other bad effects of over-heating. 
But in oxidising-roasting in a cylinder the excellence 
of the work done would, other things being the 
same, be in exact proportion to the surface exposed. 
Ii acylinder were widened at parts to compensate 
for the greater heat, the inner surface of the ore re- 
maining level, as above stated, we should, if the 
compensation could be made quite perfect, have all 
the ore at a uniform average temperature from end 
to end of the cylinder. But there would be a greater 
depth and body of ore at certain parts, in order to 
have this uniformity, while at the same time the 
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thicker layers would have no more surface exposed 
to oxidation than would the thinner ones. Obviously 
under these circumstances unequal action would 
result. It seems probable, therefore, that Mr. 
Huntington’s arrangement is better for the special 
purpose in view; though certainly the method of 
construction pointed out by Messrs. Taylor and 
Brunton is very simple and excellent for other pur- 
poses. 


Ic— Pataces aT MONTREAL. 

Ice is hardly to be classed as a building material, 
save among the Innuits, but the ice palaces erected 
at Montreal, at the winter carnival during the last 
three years show what can be accomplished with ice 
if the temperature is always below the freezing 
point of water. The ice palace is erected in the 
Dominion-square, at Montreal, being built out of 
blocks of ice 3 ft. 4 in. square, and 1din. thick ; 
16,000 of these were used in this structure, which 
covers an elliptical area 160 ft. by 120 ft. At each 
end are embattled towers 38 ft. high, and at the 
sides, pairs of round towers extend to a height of 
44 ft. Arched entrances between these towers 
lead to the interior. The main tower at the centre 
of the palace reaches to a height of 100 ft., and is 
connected to the other series of towers by walls. 
When the blocks of ice are brought from the 
Lachine Canal and trimmed to dimension, a little 
water is poured over the bed of the block and at the 
interstices at the sides until securely frozen in 
place. The interior of the palace is illuminated 
with electric lights, and at the storming of the 
palace, fireworks are thrown over the structure, 
both from within and from the square. The first 
ice palace built at Montreal in January 1883, had a 
roof made of boughs which was rendered solid by 
water thrown upon them, but for the last two years 
no attempt has been made at a roof. The ice 
decorations of this city for -the carnival are not 
limited to the palace, for in the Champ de Mars, a 
structure called from its Hindoo origin ‘“‘ the 
Condora,” is built from 12,000 blocks of ice. In 
outline it is a stepped cone 50 ft. in diameter, 
100 ft. in height, and surmounted by a snow 
statue 24 ft. in height, representing a Canadian 
with snow-shoes. In its construction the Condora 
is built of concentric walls increasing in height 
as the diameter decreases. It is approached 
from the interior, and during the times of celebra- 
tion hundreds of the members of the snow-shoe 
clubs can stand on the tiers _ encircling 
the Condora, and add to the brilliancy by 
torches and fireworks. The architect of the Condora 
is Theodore Daoust, of Montreal. The third ice 
structure is the colossal statue of a lion modelled by 
Arthur Vincent, of Montreal, and situated in the 
Place d’Armes. The pedestal is 20ft. high and 
surrounded by four buttresses, the main portion 
being hollow and illuminated by electric lights, 
which impart a very fine effect at night. The lion 
was built up of snow and afterwards wetted, so that it 
is frozen into a hard mass. Many years ago a life- 
size statue of a lion was cut out of ice at Lubeck, by 
a German named Von Meinert. Theonly precedent 
of any similar ice palace is probably the one built 
on the banks of the Neva at St. Petersburg in 
1740 for the Empress Anne. This was a smaller 
structure, covering an area of 56 ft. by 18ft., and 
measuring 21 ft. to the top of the roof, but the pub- 
lished accounts of the elaboration of the ice orna- 
ments suggest the possibility that 

Far and wide the tale was told, 

Like a snowball, growing as it rolled. 
It is alleged that the ice window frames were 
coloured to represent green marble, while the panes 
were formed of sheets of ice so thin as to form a 
perfect substitute for glass. The palace was guarded 
by six cannon with their carriages, all of ice. One- 
twelfth of the usual charge of powder—not ice this 
time—was used in this ordnance ; and the penetra- 
tion of the projectile was sufficient to pierce a 2-in. 
board at 60 paces. An ice elephant with his mahout 
and several dolphins, without their Proserpine, 
projected fountains of lighted naphtha to a height 
of 24 ft. Fireplaces and dining-tables, dressing 
rooms and baths, are included in the schedule of fur- 
nishing, but when the account further states that 
the drawing-room contained a timepiece with wheels 
of ice, it seems as if the description was not limited 
to frozen truth. 


Bower AND Tuorr’s REGENERATIVE Gas Lamps. 
At the time of the Gas Exhibition at the Crystal 
Palace we gave an account of the various regenera- 


tive gas burners that were shown there, and among. 





others of the Grimstone lamp exhibited by Mr. 
George Bower, of St. Neots. Since then this lamp 
has been considerably modified, and now is made 
in the form shown in the accompanying illustrations. 
As in all lamps of this class the temperature of the 
air which feeds the flame is raised by heat abstracted 
from the escaping products of combustion. The hot 
air is delivered in three streams; the first is directed 
on to the upper side of the jet; the second impinges 
on its lower side just at the point where the gas 
leaves the burner ; while the third sweeps round the 
inside of the globe before it reaches the jet. This 
latter isan important improvement, as at the Crystal 
Palace we noticed that the glasses of all lamps of this 
type exhibited a tendency to become coated with a 
white film which greatly interfered with the trans- 
mission of the light. It is the object of the third 
part of the air supply to prevent the deposition of 
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this film by means of a constant ventilation of the 
globe. The burner consists of a vertical pipe pierced 
with a ring of holes, and thus differs both from the 
argand and batswing burners. The gas is ignited in 
a number of horizontal independent jets, but these 
unite and turning upwards form a cup-shaped crown 
of light. The temperature of the flame is, of course, 
very much greater than ordinarily, and hence the 
illumination is of a very high quality and far whiter 
than that usually obtained from gas. It takes 
about fifteen minutes for the light to reach its 
greatest intensity and to increase from the usual 
three-candle power per cubic foot per hour 
to the eight candle power which it attains at 
its best. The lamps are made in all sizes, 
including those applicable for domestic purposes. 





Hitherto all the economy effected in burning gas 
has been attained with large consumptions, and 
nothing has been done to aid the householder in 
reducing his quarterly bills, but it is claimed for the 
Bower lamp that it is applicable to houses, and that 
itis easy to discharge the products of combustion 
out of doors, and thus to produce an illumination 
which will vie with electric light for colour and 
healthfulness. Even if the products of combustion 
enter the room in the accustomed manner they are 
free from the usual element of soot, for the whole of 
the carbon is transformed into carbonic acid and 
none of it escapes either uncombined or as carbonic 
oxide. Referring to the illustrations, the course of 
the incoming air and the outgoing products of com- 
bustion can be clearly traced on Fig. 1. The air 
enters just above the globe all round into a heating 
chamber i called the secondary regenerator ; part of 
it turns downwards into the globe, and part upwards 
into the primary regenerator. This portion again 
divides, some going down the central tube k and 
emerging through perforations to be directed by the 
deflector b on to the issuing jets. The remainder 
descends by the outer annular tube d' and diffuses 
itself over the upper flame surface. The products 
of combustion ascend by the twelve metal tubes ¢, 
which are bathed on the outer sides by cold incom- 
ing air. In addition to the heating surface thus 
provided there are in each regenerator a large 
number of plates h andi which conduct the heat 
for the metal framework and deliver it to the air. 
The gas enters by the central pipe @ and then de- 
scends by the annular space between the lower gas- 
pipe a and the central air pipek, to the burner from 
which it issues in jets as shown. The globe o is 
supported by a ring x which bears against the plate y, 
and against a ring of elastic material, such as 
abestos. 


BasEMENT Fioors ror Ligut MAcuInery. 

There are many difficulties in regard to the con- 
struction of basement floors for light machinery 
used in textile mills, and some interest may pertain 
to the various methods used in the United States 
for such purposes. Stone floors are open to many 
objections on account of their irregularities, and the 
ditticulty of keeping them in line, even when the 
utmost care has been taken with the earth founda- 
tion. Female employées naturally object to work 
in places where they are obliged to stand upon 
cold stone floors. There are difficulties in 
securing the machines to such foundations, and 
the repairs of machinery when placed upon them, 
even when resting upon plates of lead or raw 
hide, exceed those upon timber floors. If a 
timber floor is placed a short distance from the 
earth, the dampness will cause dry rot unless some 
means are taken to secure thorough ventilation of 
the space beneath the floor. Earthen drainage 
pipes about 6 in. in diameter extending through 
the walls will ventilate such a space under a small 
mill, but for alarge building it is desirable to make 
arrangements for a forced ventilation by connecting 
this space with some department requiring a large 
supply of air as the picker room of a textile mill. 
Sometimes flues are built in the buttresses of the 
walls of mills of the more modern types of con- 
struction, and by natural draught the air is con- 
ducted from the basement through these flues, 
expelling it at the upper part of the mill near 
the roof cornice. In a New England mill built in 
1856, a basement floor was constructed over a 
ledge containing numerous fissures through which 
water filtrated from the canal supplying the water 
wheels ; the top of the ledge was blasted off to a 
depth of 2 ft. below the grade of the floor, and the 
space nearly filled with stone chips arranged to form 
blind drains for the removal of the water; above 
this a layer of coarse gravel, covered by a mixture 
of dry sand and lime 4 in. in depth. The spruce 
floor upon this foundation has remained practically 
sound for 28 years, a recent examination showing 
that the dry rot had not penetrated the underside 
of the floor plank over } in. Concretes made 
of coal-tar and of asphaltum, form, in combina- 
tion with suitable timbers, an excellent basement 
floor. A floor prepared in the following manner 
18 years ago is still in good condition. The earth 
was excavated to a depth of 1 ft. below the grade of 
the floor, and then filled in with coarse stones to 
the depth of 6 in. Floor timbers covered with hot 
tar were set in place and fastened to heavy stakes. 
The space between the timbers was filled in with 
aconcrete made of coarse gravel, cval-tar, and pitch, 
and finished off level with the upper side of the 
timbers. Before the floor planks were laid, their 
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undersides were covered with hot coal-tar. The 
crude coal-taras produced by the gas works will not 
answer for this purpose, as it is not hard enough 
unless the volatile products are distilled from it. 
The pitch was added to increase _the hardness of 
the concrete. Under the same building a similar 
floor was laid, with the exception that a concrete 
of hydraulic cement was used in place of a coal- 
tar concrete, and the whole timber rotted beyond 
repair in eight years. Any kind of concrete floor 
which does not have a covering of floor plank should 
be very thoroughly painted, for the double purpose 
of preventing the formation of a dust which would 
wear machinery, and also preventing lubricating oil 
from softening the concrete. In another instance, 
a floor was laid over dry sand with a space of about 
1 in. between the sand and bottom of the floor 
plank. Holes were bored through the planks at 
distances of 4 ft. from each other, and melted resin 
poured through these holes into the space below. 
This floor was laid in 1872, and is perfectly sound 
at the present time. 
Tur British Museum CaraLocue. 

A great boon is being brought within reach of the 
studious section of the public by the printing of 
the British Museum Library Catalogue, and issuing it 
to any who may wish to become subscribers. The 
terms are very low, for any person paying the sum 
of 3. per anuum will receive a list of all the acces- 
sions to the library, and upon the payment of 3/. 10s. 
a year will get all the volumes of the existing cata- 
logue as they are issued from the press. Whilst 
the work proceeds at the present rate for the latter 
sum about thirty volumes will be sent to sub- 
scribers, but there is no guarantee, and fifteen 
volumes a year is put down as the normal rate of 
issue. The value of a catalogue of such vast propor- 
tions as that of the British Museum Library being in 
print, instead of manuscript, can hardly be over esti- 
mated. Those who have been in the habit of using 
the reading room at the Museum will fully appre- 
ciate this. Unless one has the most complete in- 
formation as to title and author, and even then at 
times, the labour of looking through a manuscript 
list is really stupendous. The turning over of pages 
prevents the eye from running down a column, 
even if the writing is perfectly plain, and the titles 
are kept in absolutely straight columns. The full 
extent of this will be seen when it is stated that the 
contents of 276 of the old manuscript volumes will 
be contained in 74 of the printed volumes, besides 
which the latter are considerably the smaller of the 
two. Inthe period comprised between the years 
1850 and 1878 the catalogue had increased from 
150 to 2000 volumes, exclusive of supplementary 
catalogues such as maps and music. Mr. Bond, 
the chief librarian, came to the conclusion that 
something must be done to check this rapid 
growth. The only means was by having re- 
course to print, and a commencement was made 
with the beginning of 1881. Mr. Garnett, the 
superintendent of the reading-room, undertook 
the supervision of the work in addition to his ordi- 
nary duties, but the labour has become so severe 
that he has had lately to retire from his position as 
superintendent, in order to devote his whole time to 
the work. This is in itself a fact much to be re- 
gretted, for Mr. Garnett’s great knowledge of books, 
and the ready courtesy with which he put it at the 
disposal of every reader who consulted him, will 
render his absence from his accustomed seat a public 
loss. Up to the end of last year seventy-four 
volumes had been issued, each containing references 
to about 4500 works. The reading-room catalogue 
is printed on strips on one side only, and these are 
pasted down on to vellum paper, a column being left 
for future additions. There are, as a rule, 240 printed 
columns in each volume, and guards are bound in 
so as to afford a means of pasting in other leaves 
when necessary. It is estimated that by this means 
the present catalogue will last about three hundred 
years longer, if the increase continues at its present 
rate ; or in other words there will be room for 
eighteen millions of entries. Itis probable that the 
work will be completed up to date in about fifteen 
years from now, or by the commencement of the 
next century. The cost of the volumes has been 
reduced about 20/. since the work was first taken in 
hand, and now averages 90/. each. A grant from 
the Treasury of 3000/. per annum is set aside for 
the work ; a comparatively small sum considering 
the importance of the undertaking. It may be 
mentioned that this is not the first effort that has 
been made been made to reduce the Library Cata- 
logue to print. In 1841 the letter A was issued in 





type, but the method of arranging the references 
was found to be so imperfect that the work had to be 
abandoned, and written slips pasted in were substi- 
tuted. In addition to the regular volumes of the 
catalogue beingissued to subscribers, special numbers 
of particular subjects will be sold to the public at low 
prices. Eleven of these have already been printed re- 
ferring to the following: Auschylus, Ausop, America, 
Aristotle, Bacon, Bunyan, Byron, Horace, Sweden- 
borg, Virgil, and Xenophon. It should be explained 
that the printing of the volumes has not been taken 
in hand alphabetically, but as the overcrowded state 
of the present manuscript books most demanded it. 
Thus from A to Biblia has all been issued, and from 
V tothe end of the alphabet. The word Bible is, 
however, not yet completed ; at the present it oc- 
cupies twenty-one volumes in the manuscript cata- 
logue, but these will be reduced to about a sixth 
the number when in type. The reference ‘‘ Aca- 
demies,” a section perhaps more referred to by 
engineering students than any other, is reduced to 
six volumes in place of occupying the enormous 
space it formerly did. 


A Dirrusion PHOTOMETER. 

M. Crova, the eminent French physicist, has 
brought out a diffusion photometer founded on the 
following principle: If a diffusing surface, such as 
a plate of ground or opal glass, or a Foucault screen, 
be placed in a field of uniform light, normal to the 
incident rays, every point of the diffuser may be 
considered as a luminous source, and sends out a 
light whose intensity depends on the nature of the 
diffusing screen, and varies with the angles of emer- 
gence according to a law depending on the nature of 
the diffuser ; but whatever that law is, the rays in 
a direction nearly normal are equal in intensity. If 
an opaque screen be fixed behind the diffuser, and 
furnished with a window or slit of variable aperture, 
the intensity of the light emitted normally by that 
aperture is proportional to that of the luminous 
field in which the diffuser is placed, with a co-eflicient 
of reduction k, which depends on the nature of the 
diffuser, the surface s of the aperture, and varies in 
inverse ratio to the square of the distance. Let i be 
the intensity of the light emitted by the surface s 
of the diffuser, and x that of the field in which it is 
placed, we have 

‘=—£96 
From which we have 


ie 

Ea 

Where i is given by the diffusion photometer and 
s by the graduation of the window ; / is obtained by 
a Foucault photometer placed at a suflicient dis- 
tance and receiving the light which determines the 
field in which the diffuser is placed. By this method 
the intensity of solar light and electric arc lamps can 
be measured very easily. Determinations of solar 
light (equivalent to 7500 carcels) and Serrin arcs 
(230 to 320 carcels) have demonstrated that it 
can be used in all possible cases. With it, 
according to M. Crova, it is easy to measure the 
intensities of lamps from 1000 to 4000 carcel becs. 
The practical form employed by M. Crova consists 
of the head of a Foucault photometer over a screen 
of amidine on which fall the two lights to be com- 
pared in two lines at right angles to each other and 
making each an angle of 45 deg. to the normal. 
One is that of the standard carcel placed a metre 
distant in a blackened box, furnished with a large 
smoked tube inside which allows the light to reach 
thescreen. The other light is that of the source to 
be studied and reaches the screen by a second tube 
fixed at the photometric head, which is movable 
on a graduated circle, fixed perpendicularly to the 
axis of the first tube. The board on which the 
photometer and lamp is fixed, turns round a vertical 
axis through its centre, on a support. The movable 
tube can thus be displaced up, down, or in azimuth, 
and directed on the source of light to be studied 
whatever its position. The light received on one 
half of the screen is reduced to equal intensity with 
that on the other, by closing the extremity of the 
movable tube by a shutter furnished with a 
measuring screw. Let d be the distance of the 
luminous source from the diffuser, and / the length 
of the movable tube. The luminous field in which 
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the diffuser finds itself is equal to 5 : the light re- 
a2 


ceived on the screen is therefore 
ame 
a? 


1? 
But this intensity is equal to C, and calling C the 





value of the carcel, deduced from the time neces- 
sary to burn 10 grammes of oil, we have 

72 q2 

Es 

In M. Crova’s photometer /=0.50 metres, and d is 
constant and equal to one metre. We therefore 


z=C 


have 
Cc 
2=—. 
4ks 
If we put 
1 n 
4k 
we will have 
z=C”, 
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where 7 represents the intensity in carcels of the 
field in which we ought to place the diffuser so that 
one square centimetre of the surface emits a light 
of which the intensity equals onecarcel. Thisconstant 
is determined beforehand for each diffuser. Thus 
ground glass of 400 carcels is a ground glass of 
which one square centimetre surface, in a field of 
400 carcels, emits a light of one carcel. M. Crova 
uses ground glasses of 200 to 400 carcels for arc 
lamps, and opal glasses of 4000 carcels for sunlight. 
Lastly, the movable tube of the photometer being 
dirigeable in all directions, and the angle of its axis 
with the horizontal being known by means of the 
graduated circle, we can, by vertically displacing the 
lamp, determine its mean spherical luminosity. 








THE METALLURGY OF COPPER. 
To THE EpiToR OF ENGINEERING. 

Srr,—Can any of your readers inform me of any recent 
standard works that will thoroughly explain the process 
and treatment of copper smelting and refining as now 
practised at Swansea, showing the cost of converting the 
ore into matte or regulus and refined copper respectively, 
and the process for separating the silver, gold, iron, and 
other metals from the copper? What is the smallest 
quantity of silver it will pay to extract ? 

I have Gore’s ‘‘ Metallurgy,” but it does not treat the 
subject from a commercial point of view, nor give the cost. 

Which is the best and latest standard work on electro- 
metallurgy? Probably the latest discoveries may be in 
paper of ‘Transactions before some learned society, or in 
pamphlets or lectures ; if so, I should like to know where 
they are to be obtained. 

Yours obediently, 


February 9, 1885. ** CUPRUM.” 





SECONDARY BATTERIES. 
To THE EDITOR OF ENGINEERING. 

Srm,—In reply to Mr. Sellon’s statement in his letter of 
the 9th inst., to the effect that I persist in combating 
his right to claim what he never attempted to claim, L 
can only refer to his letter on the 24th of November last 
where he asserts his right to roughening plates ‘“‘ by any 
chemical process” to the exclusion of Messrs. Parker and 
Elwell. Now I maintained and still maintain: 1st, that 
M. Planté anticipated him in roughening plates by « 
chemical process. 2nd. That the fact of the help of elec- 
tricity being invoked (as in Planté’s patent) does not pre- 
vent the process being a chemical one. And therefore 
as a consequence I maintain that Mr. Sellon cannot pre- 
vent Messrs. Parker and Elwell from roughening plates 
by their specified chemical method. 

As to the question of roughening plates by ‘“‘ nitric” as 
comparable with that by ‘‘ nitro-sulphuric” acid, it must 
be evident to any one that the eating into the plate by 
the first is not the same as the formation on it of a film of 
lead sulphate by the latter reagent, this being afterwards 
reduced into a spongy metallic layer by electro-chemical 
means. 

Mr. Sellon deplores not making himself “sufficiently 
explicit,” and I fear I must admit that I sometimes find 
it difficult to follow him, 

Remaining, Sir, yours faithfully, 
F. Maxwett-Lyte. 

Cotford, Oakhill-road, Putney, February 23, 1885. 








THE INSTITUTION OF PERMANENT WAY 
INSPECTORS. 
To THE EDITOR OF ENGINEERING. 

Srr,—On perusing the subjects for papers, &c., kindly 
published by you in ENGINEERING of the 20th inst., page 
198, I find that three or four misprints escaped my notice 
in the printed list of them sent to you for publication. I 
shall be greatly obliged if you can extend your kindness in 
sparing a smal] space of your valuable journal for this ex- 
planation and correction of the subjects as per enclosed, 
to correspond with Mr. H. Smythe’s MS. paper, for the 
information of your readers. 

The errata above are: In subject No. 1, for “* The 
system” read ‘‘ The systems ;” in No. 9, insert the word 
“ speed” after the word ‘“‘greatest;” in No. 13, for “‘lines” 
read *‘ lives ;” in No. 18, for ‘‘ on” read ‘‘in ;” and in No, 
26, omit the words “‘ by the public.” 

Yours faithf ully, 


22, 1885. RoeerT MARRIOTT, 


as; 


February 
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TRIPLE EXPANSION ENGINES. 

To THE Epitor oF ENGINEERING. 

Str,—In completion of the list of triple expansion | 
engines given by Mr. Redman in your valuable paper of | 
February 13, I enclose the following dates of some engines | 
recently constructed by Mr. F. Schichau, of Elbing. 


| Horse-Power, In- | 


- 
S 


Diameter ‘of} 


Dimensions of 
Shi Cylinders, 


Name of Ship. Ship, 


> 
z 
s 
= 


dicated. 


| Boiler Pressure, 


= 
cs 
3 
. 
Aa 
= 





in. 
10} 
50} 33 
25 360 


16 LooU 


tons 
70 by IL by 7 
- 1700 270 by 34 by 20 


F s) . (14.6) 
1000 200 by 28 by (21.6) 


220 
700 


Trial boat 
Falkenburg 
Ottokar .. 


Torpedo boats .. 120 by 15 by 7 


Trusting that these data may be of interest and may 
serve to complete the Table which has appeared in 
ENGINEERING, I remain, &c., 

M. Demovtin. 

Société Anonyme des Ateliers et Chantiers de la 

Loire, Nantes, February 18, 1885, 
P.S.—It is important to add that the above-named 


Consumption 
of Coal in 2 
Hours. 


When Built. Owner, 


Atmospheres. 





tons. 
ws full power 4 ) 
ale ea) 
10 10 tons 


10 5 


F. Schichau Elbing. 
Hansa, Bremen. 
M, Kohn, Konigsberg. 


1883 
188t 
18s4 


6 built in 1884 
23 now building 


” 


{full power 17 


View a - 
Uhalf ,, 4.5 y For German Navy. 
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ge at es 
Scale, One Inch =150 lbs. 
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oe M.P. 3,6 
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1, 64 


12 Atm. 
0-85 


370 


Boller pressure 

Vacuum Se 
Revol per Muruite 
dP. ind. = I70 
Total Ratio of Expansion "8 
Gut of F in. Small Gylunder 0:6 











a BP: 0998 





‘Scale, One Inch =3C Us. 


. 12. Atan. 
0-9 


Boller pressure - 
Vacuaur - - 
Revol per Mawte 235 
HP. ind. Sate 
Total Ratio of Expansion -s6 
Cut off wr Small GL" ....... 0-08 


Scale, One Inch =112 lbs. 











Total, 1.HP. 700. 








At the same time I send a set of diagrams of the 
Falkenburg engines (the mean pressures are in kilos. per 
square centimetre) and two sets from the torpedo boats. 
One set is taken at full power, the engines working with 
0.6 cut-off in the small cylinder, the other at reduced 
power with 0.08 cut-off in small cylinder ; the speed of 
the boat being at the first occasion 21.7 knots per hour, at 
the second 14.6 knots. 

Hoping that these data may interest some of your 
readers. I am, Sir, yours truly, 

St. Petersburg, Feb. 7/19, 1885. R. A. ZIESE. 


To THE Epitor oF ENGINEERING. 
S1r,—I have remarked in the number of your paper for 


the 13th inst. (page 173) a Table in which are enumerated | 
all the triple expansion marine engines now actually in | 


use. I beg, however, to rectify an involuntary omission 
in this Table, and to cite two other vessels, constructed 


by MM. Jollet and Babin, of Nantes, which were fitted | 


with such engines. One of these is, moreover, certainly 


the first triple expansion engine used for sea service. The | 


vessels referred to are : 
First, the Gabrielle, 400 indicated horse-power, con- 
structed in 1874. : 
m. in. 
Diameter of small cylinder ... 0.600=23.62 
intermediate cylinder 0.900=35.43 


ae large cylinders (two) 
‘ .. 1,000=39.4 


each ... ve 
Stroke ... - “ ss 0.800=31.5 
Pressure of steam, 4.5 kil. per square cent.= 
64 1b, per square inch. 


These engines had four cylinders, the steam being | 


admitted to the first, then expanded in the intermediate 
cylinder, and finally expanding in the two large cylinders. 
_ There was an intermediate reheater. 
in the Channel some years ago. 
Second, the Rapide, a high-speed paddle-boat for river 
service. 
their motion to the paddle wheels through gearing : 
m. in. 
Diameter of small cylinder ... 0.480=18.9 
intermediate cylinder 0.720=28.35 
os large cylinders (two) 
© ... 0.800=31.5 


each ... ‘ 
Stroke ... oe seo ee .. 0.800=31.5 
Pressure of steam, 5 kil. per square cent. =71.11b. 
per square inch. Boiler of the locomotive type. 


>” 


This vessel was lost | 


The engines are the same as the preceding as | 
regards their working, but are horizontal, and transmit | 


engines, as well as those of L’Atlantique, of the T. B. 
Say, and of the Corinne have been constructed according 
to the patented plans of Mons. B. Normand, civil engi- 
neer, of Rouen. 


OLDHAM ECONOMISER EXPLOSION. 
To THE EpiToR OF ENGINEERING. 

S1r,—I do say that the economiser dampers, inlet 
and outlet dampers, were not both shut, and at the 
inquest it was admitted an explosion by gas was more 
probable than from overheating—red hot. 

It is a certainty the pipes were not, and could not be 
red hot. Howcould they be, when they were all black ? 

The economiser whe Ses were of capacity to contain 
1000 cubic feet of gas, with a soot chamber directly under- 
neath them, 12ft. long by 3ft. 6 in. wide by 2 ft. deep, 
and this soot chamber was built strongly of solid brick- 
work, like the foundations of a Lancashire boiler setting. 

The following extract has been set up against the idea 
of a gas explosion, whereas it strongly supports, and may 
be a means of explanation : 
| ‘Taking 744 cubic feet as the air space around the 

economiser pipes in which the gases could accumulate we 
| should require for an explosive mixture of carburretted 
| hydrogen (CH,) and air, 676 cubic feet air, and say 68 cubic 

feet of CH, which, taking the mixture at 62 deg. Fahr., 

| would be equal to 2.863 lb. of CH, Now it has been 
| found by experiment (which coincides very closely with 
| theory, that when this mixture explodes 23,513 units of 
| heat are evolved by the combustion per pound of car- 
buretted hydrogen (CH,). With 2,863 lb. therefore, 
|and taking Joule’s mechanical equivalent of heat 
772 foot-pounds, we get 51,969,264, say 52 million 
| foot-pounds of work as the mechanical energy which 
| would be generated by the explosion. In the same 
way, calculating the mechanical energy developed 
| by the explosion of a mixture of carbonic oxide 
CO which requires only 2} volumes of atmospheric air 
mixing with it to render it explosive, we find in 744 cubic 
feet of the mixture we should have 15.67 lb. of CO, and 
| as in combustion 4325 units of heat are developed per 
| pound of CO, we get 52,340,596 foot-pounds of work, or 
| very nearly the same mechanical energy as from the ex- 
— of the smaller volume of carburetted hydrogen. 
aking the weight of the economiser, which consisted of 

| 144 pipes, as being about 16 tons, we have here a force 
| which if it could be properly applied and the whole 
expended on the economiser would be competent 








| 
| 


reg 
| to lift the whole apparatus some 1450 ft. in the air.’ 





I have nothing more to say on this subject beyond a re. 
quest that this be read, in connection with my two pre- 
vious communications, contained in your issues of J auuary 
30, page 122, and February 13, page 174, in which are 
fan facts, clearly pointing out that this could not be an 
explosion from internal pressure, inside the pipes, which 
were only back-broken in the weakest place, viz., the 
middle of a long nine-foot pipe, which had evidently been 
thrown up into the air in a vertical direction. 

Thanking you for your courtesy in this matter, as it did 
not happen to be my economiser, 

Tam, dir, yours truly, 
JosEPH TWIBILL, 
M. Gladbach, Prussia, February 24, 1885. 








THE PATENT OFFICE LIBRARY. 
To THE Epitor oF ENGINEERING. 
S1r,—With reference to the letters of Mr. C. E. Easther 
and Mr, W. Warren in your issues of the 13th and 20th 
instant, may I be allowed, in endorsing the opinion of 
your correspondents as to the advisability of extending 
the hours of the Patent Office library, to call attention to 
the very great advantages which such a concession would 
afford to engineering students such as those whom I re- 
present, whose opportunities of availing themselves of 
the library are at present very limited, owing to their 
being engaged at work during the greater part of the day. 
I am, Sir, yours truly, 
¥, C, FArRHOLME, 
Hon. Secretary, 

Ingineering Society, King’s College, London. 

February 24, 1885. 


SEWAGE DISPOSAL 
To THE EpitoR OF ENGINEERING. 

Sir,—I append analysis of sewage sludge obtained by 
my process. and of that obtained by other means at 
several towns. This will give Mr. Rogers the information 
he asks for, and I shall be much obliged if you can insert 
it in your next issue. Yours truly, 

Joun Howarp Kipp. 
Comparative Analysis of Sewage Sludge. 


Kidd's Pro- 
cess, 
Oswestry. 
e Process. 
mingham. 





Moisture xe 
Organic matter .. 
Phosphoric acid .. 
Phosphate of lime 
Carbonate of lime 
Sulphate of lime. . 
Carbonate of magnesia. . 
Magnesia .. 
Oxide of iron and 
Alkaline salts... ae 
Insoluble silicious matter 


9.50 | 
20.82 | 


— 
a a 
om 

ono 


1.39 
13.27 
3,65 
4.93 
3.20 | ‘ 
11.65 | 


i alumina 9.46 
ae 1.49 
31.50 | 24.60 





100.00 | 100.00 


* Equal to ammonia | 219 0.80 101 


Westminster Buildings, Wrexham, 
February 25, 1885, 
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Messrs. H. E. Moss anp Co,—In their current quar- 
terly circular Messrs. H. E. Moss and Co., of Liverpool, 
state that the Government has already taken up some 
50,000 tons of steamers from the large shipping companies 
at a rate of 17s. 6d. per ton, G.F., and under. This rate, 
as compared with the cost of transport during the Egyp- 
tian war, 1883, is fully 5s. less than the average on that 
occasion. For second-class steamers and cargo vessels 
very much lower rates have been accepted, some as low as 
10s. 6d. per ton on G.F. Steamers of 3000 tons have been 
contracted to be built lately at 8. to 8/, 5s. per ton of 
their deadweight capacity. The circular contains par- 
ticulars of a large number of vessels for sale. 

Rattway Surveys in New ZEALAND.—Good progress 
has been made of late with surveys for railway extensions 
in New Zealand. In the North Island three lines have been 
examined as probable routes for the main trunk line 
between Wellington and Auckland, one from Napier by 
way of Taupo, one from Marton bya line west of the 
Rangitikei River, Ruapehu, and Taupo; and one from 
Stratford by a line inland about fifteen miles from the 
coast. In the Middle Island the principal surveys have 
been made for a proposed east and west coast railway. 
Four main lines have been surveyed in detail—the 
Cannibal Gorge, Hurunui Pass, Arthur’s Pass, and Lake 
Lyndon routes; and a reconnaissance survey has been 
made of a fifth by the Amuri Pass, 

(QUEENSLAND RaiLways.—On the first section of the 
Logan line the rails have been laid for a distance of about 
12 miles. On the second section the southern pier of the 
Logan Bridge has been bottomed on a good foundation, 
and the concrete is being put in; the staging has now 
been extended across the river to the northern side, and 
before long the sinking of cylinders at this end will be 
commenced. For the second section of the Brisbane 
Valley line tenders have just been invited. On the 
second section of the Killarney branch considerable pro- 
gress has been made; a bridge at Emu Vale is being 
pushed forward, and the works at the Killarney station 
will shortly be begun. On the Western Railway through 
traffic to Mitchell (370 miles) has now been opened. The 
eighth section, under Mr. Garget, has also made fair 
progress. 
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SEVERAL interesting experiments have been made 
with engines supplied with Mr. Honigmann’s soda 
condenser, since we last referred to this remarkable 
invention.* One of the steamers for the traffic of the 
iver Spree, near Berlin, made some successful runs 
after having been refitted for this purpose. Another 
experiment on the Berlin tramway line was not so 
satisfactory. Neither of these two trials, however, 
permitted of an accurate inquiry into the economy of | 
the fireless engines. A series of tests of much greater | 
importance was, however, conducted by Mr. M. 
Gutermuth, of the Technical College of Miinich, and | 
described by him in the journal of the ‘ Verein | 
Deutscher Ingenieure,” and these we propose to bring | 
before our readers to-day. | 

An old passenger train rp nant — ~_ was pet 
refitted for the purpose of these tests with a Honig- 8. : : 
mann aualeaue, pre as the unfavourable peo 3 | This engine — ee ee 
tion of the frame and of the springs would allow. The | Wiirselen and Stolberg re , “Cl ¢ vie i i ‘lick 
water boiler (see Figs. 2 and 3) is inside the sods | pa page —— i eee oe giochi 
boiler, and supplied with 730 Field tubes, arranged | 224 18 'y Hr » with ae 
radially to Pe shell. The total heating surface | Station. Kight trains ne ie = a ge dg 
of these tubes, together with that of the longitudinal | each journey ied iv te ns er aaa w+ Hoa 
boiler up to its horizontal diameter, amounts to 38 | that there ree gg, ay poles ‘i nit abana 
square metres, or about 400 square feet. The capacity | hours actual work. Mr. (s y 


; : = 50 litr 815 : | upon the unfavourable influence of this much inter- 
by boiler being 1450 litres or 315 gallons, there were | ae all, ia io clear Wak tenee ecuiuenens 


0 40 litres of water per square metre, or about | working would not have involved such heavy losses 
* | of heat and energy ; it must not be forgotten, how- 
? gallon per square feet heating surface. This ratio | ever, that the same would equally apply to an ordi- 
between the heating surface and the water ought to | nary engine. In one respect the fireless engine was 








the soda boiler, and are perforated and open at their 


correspond to the average difference of temperature of | indeed disadvantageously treated. The concentration | 


the liquid in the outer and inner boilers, which varied | of the dilute soda lye, of which we shall have to 
from 6 deg. to 9 deg. Centigrade, or in the mean, | speak presently, being effected at the highest 
13 deg. Fahrenheit, which difference was ob-| point of the line, which has a steady gradient from 
served when the engine was working under normal | Stolberg up to Wiirselen, fresh soda, or, so to say, 
conditions. Steam leaves the dome at a, passes through | new coals, had to be put in just before the easy run down 
the coil b, which is placed within the soda boiler, and | hill, which required very little power. Then the 


then along the outer surface of this boiler into the | soda boiler had to be recharged twice a day, as its 
cylinders. The exhaust steam of each cylinder has a | dimensions did not permit of its taking one charge 
separate pipe c; these pipes run along the bottom of | sufficient for the day’s work. It will, therefore, not be | 
surprising that the temperature curves appear even 
' more unfavourable than some of those which Professor 





* Vide ENGINEERING, 1884, vol. xxxvii., p. 53. 














Gutermuth realised in his first tests. The irregulari- 


| ties had, however, other causes besides such arising 


from interrupted working and losses of heat. A glance 
at the diagrams Figs. 4, 5, and 6 will at once demon- 
strate that the variations in the temperature and conse- 
quent pressure of the steam, closely agree with the 
gradients of the line. The diagrams Fig. 4 and 5 
illustrate the temperature curves for the four runs a, }, 
c, d, from Wiirselen to Stolberg and back ; the ordi- 
nates represent the temperatures in degrees Centigrade, 


| the abscissx, however, not the time periods, as in our 


former article, but the distances in metres measured 
along the line whose profile is subjoined. It is to be 
noticed that the temperature of the soda lye—curves a, 
b, c, (—keeps pretty constant, whilst the stoppages and 
level variations distinctly mark themselves in the 
steam temperatures, curves a!, b', c!, d'. The third 
diagram, Fig. 6, refers to another run between 
Eschweiler-Aire and Stolberg. The engine had to draw 
up hill, as the sketch indicates, a load of 33 tons; the 
soda temperature rose by 8 deg. Centigrade, the steam 
pressure at the same time from 3.8 to 5.5 atmospheres ; 
the efficiency of the soda boiler thus increases 
automatically when greater power is required. 

Fig. 7 illustrates the plant for tRe reconcentration 
of the dilute soda lye. The liquid is first forced over 
into the reservoir R. This is effected by opening the 
valve v,, in Fig. 2, and using the connecting tube shown 
in Fig. 8. Seven pounds pressure of steam was sufficient 


| to force the lye up into the reservoir ; but the operation 


proceeded very slowly, and higher pressure would 
have been employed if the thin plates of the soda 
boiler, which were only five millimetres (about ;3; in.) 
thick, had permitted this. Mr. Honigmann thinks 
that a steam ejector would answer best, to avoid 
unnecessary delay in emptying and recharging the soda 
boiler. From R the lye passes into the higher of 
the two pans P, in which evaporation is carried to a 
certain degree to be completed in the second pan P., 
from which it afterwards flows back into the boiler, 
During the two return journeys that each soda 
charge had to make, the lye did not become diluted to 


| more than 37 per cent. of water; it would have been 
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more profitable, and, under other circumstances, prac- 
tical to use the same lye for a longer period. For the 
final reconcentration, the lye was heated to a boiling 
point of 215 deg. Centigrade, equal to 401 deg. 
Fahrenheit ; the resulting lye contained eighteen 

r cent. of water. The coal used was rather in- 
erior ; mixed with one-sixth of its weight of a richer 
coal, 1 lb. of coal evaporated 4.6 lb. of water. 
This result would certainly be unsatisfactory if we 
were directly to compare the quantity of water trans- 
formed into steam in an ordinary engine, and the 
water evaporated in a Honigmann ap) tus, We 
must remember, however, that the conditions of the 
two cases are not similar. The steam from a soda lye 
of 419 deg. Fahrenheit is decidedly free of water, per- 
fectly dry ; we may further assume that the steam 
actually entering into the cylinders is also dry, because 
it is superheated by about 30 deg. Fahrenheit. That 
ordinary steam is not dry, and hence less efficient, is 
evident. This circumstance, then, would constitute an 
advantage of the soda condenser steam, and an experi- 
ment made with a locomotive of newest type, con- 
structed by the Hanover Maschinenbau Actien- 
gesellschaft fully established that the application of 
superheated steam means asaving of coal. This latter 
engine was substituted for one day’s service ; working 
under the same conditions as the Honigmann loco- 
motive, and its consumption of steam, as compared 
with that of the Honigmann locomotive, was in the 
proportion of 42 to 37. The Honigmann locomotive 
thus required less steam, and this steam, moreover, 
was produced by burning a coal, which as we already 
remarked, was of an inferior kind, and by twenty per 
cent. cheaper than the good coal with which the other 
engine was fired. 

The results may thus be summarised as encouraging, 
although not directly satisfactory in some respects. 
Neither the boiler nor the concentrating pans showed 
any deterioration, and the soda lye was by no means 
exhausted, but did good service for another series of 
tests. We have no doubt that there is a future for the 
soda condenser. But we need hardly point out that 
no thoroughly satisfactory results can be expected 
from tests such as have as yet been made. An old 
engine reconstructed and refitted so as to work ona 
totally different principle is not likely to vie success- 
fully with an engine built on well-knownand long-tested 
designs. The reports, we trust, will read very differently 
when a properly designed soda condenser engine shall 
have been tried, although no doubt difficulties and 
defects will even then appear. Some more results of 
actual working experience will soon be known. Aix- 
la-Chapelle is to have steam tram locomotives with 
Honigmann condensers ; and two large locomotives of 
45 tons weight have already been ordered at the 
Hanover Maschinenbau Actiengesellschaft. These 
engines are to go to the St. Gothard Tunnel to 
run on the steep gradient of 1 in 40 between Erstfeld 
and Goeschenen, The concentration plant is being 
erected at Goeschenen. This will bea splendid oppor- 
tunity for the new engines to show their efficiency, 
and if success should be achieved it will be a triumph 
for the Honigmann condenser, 





ON HEATING BY RADIATION.* 
By JoHN Heap. 

Mr. Heap commenced by a reference to the paper on a 
similar subject read by Mr. Frederick Siemens before the 
Chester meeting of the Iron and Steel Institute,t and going 
partly over the same ground he explained that perfect 
combustion of gases could only be obtained when flame 
had an unobstructed course free from eontact with the 
walls or roof of the furnace, or of the objects to be heated. 
He then said that in designing furnaces so that the flame 
shall not come into contact with any portion of their struc- 
ture it is evident that they must be of very large propor- 
tions, Mr. Siemens maintaining that they cannot be made 
too large from an economical point of view, the radiation 
from a body of fiame increasing in a much greater ratio 
than the increase inits area. Thisis at once evident when 
it is remembered that a flame radiates from every point 
within it, and upon its surface in every direction, that is, 
from every point of its whole volume, whilst the external 
walls and roof of the furnace, being formed of solid sub- 
stance only radiate from their outer surfaces, so that it 
may be laid down as an axiom that the loss of heat from 
a furnace into the external atmosphere only increases in 
the same measure as its increase of dimensions, whilst the 
production of heat increases in a square ratio. But be- 
sides the increased production of heat due to perfect com- 
bustion within furnace chambers of large proportion, the 
furnaces themselves last much longer owing to the flame 
not impinging upon and so destroying the material of 
which ree are composed, whilst for the same reason there 
is less oxidation of the material heated or melted upon the 
furnace bed. 

This new system of applying heat within the modified 
regenerative gas furnace has now been employed for a 
sufficiently long period to establish the economy of the 
method, as well in regard to the fuel used, as to the 
material of which the furnace is constructed, and that 
treated on its hearth. One of the latest and most in- 


* Abstract of paper read before the South Staffordshire 
Institute of Iron and Steel Works Managers. 
+ See ENGINEERING, vol. xxxviii., page 576. 








teresting applications has been to the open hearth steel 
melting furnace. At the Landore Works, the furnaces 
which were altered this time last year, are still at work, 
a result entirely unprecedented in this class of furnace, 
which, as is well known, is worked at the very highest 
temperature employed in the arts. But besides the 
—— of the furnaces they are found to work more 
uniformly, whilst the yield is larger, owing to there being 
less oxidation of the metal as is proved by more ore being 
used per ton of pis iron in order to decarbonise it to the 
same extent. The furnaces work much more uniformly, 
and witk great economy as regards consumption of fuel. 
Various other steel works throughout the country and 
several glass works, are now modifying their furnaces so 
as to obtain the benefits offered by this new method of 
heating which will be found to advantageous, also 
where steel is proposed to be made from inferior brands 
of pig iron by the adoption of a basic lining. 

Another important application of this method of heat- 
ing is to forge, mill, and puddling furnaces, as owing to 
the absence of contact between the flame and the materials 
with which the furnace is charged, a great reduction in 
the loss of metal, which has hitherto occurred through 
oxidation, will be effected. In applying this new method 
of heating to puddling, it might be advantageous to erect 
a furnace containing a number of pans which could 
either be placed in two rows, the men working at gach 
face of the furnace, or the men could work all on’ one 
face by constructing the furnace of a horseshoe form. 
In the same manner a furnace heated by radiation from 
flame may be constructed of such size and productive 
capacity that it may serve for heating all the metal for a 
mill or forge, or, at any rate, twoor three such furnaces 
should suffice for the output of several hundred tons of 
metal per day; the only consideration being the conve- 
nient location of the furnaces with regard to the position 
of the mills and hammers. 

In heating furnaces constructed and worked as hitherto 
by contact of flame with the metal to be heated, the fur- 
naces must necessarily be made as small as possible, for 
the flame under such conditions parts with its useful heat 
in a run of a few feet, after which the sooner it leaves the 
furnace the better. But when heating by radiation is 
adopted the conditions will be quite changed, for the 
flame not being brought into contact with surrounding 
objects (including the metal to be heated) will be kept at 
a uniform temperature throughout its course, radiating all 
the time the maximum heat required for the charge in the 
furnace, and when combustion has ceased the hot gases 
will be deprived of their heat by the regenerators. 

Bearing in mind that contact of flame with the metal 
to be heated is avoided, there is no reason why a heating 
furnace should not hold at the same time piles, blooms, or 
ingots, in various stages of heating, from cold metal to 
metal which is ready for the hammers or mills, Each 
individual bloom, pile, or ingot, will, under such condi- 
tions, take up from the heat radiated by the flame, only 
the amount which it is susceptible of receiving without 
interfering with its neighbour, but the blooms, piles, or 
ingots must be placed sufficiently far apart to allow the 
radiant heat to reach them from all sides. 

The new method of heating by radiation from flame 
thus offers the solution to an objection which has some- 
times been made against the regenerative gas furnace on 
the ground of its great cost, which has certainly limited 
its application for heating furnaces in this country ; but 
when a few, or perhaps one furnace only, will be built for 
a mill, the capital expenditure on furnaces even with 
separate boiler settings should compare favourably with 
the cost of the old grate furnaces and boilers. Moreover, 
they will offer the advantages of saving in fuel,in wear 
and tear, and in metal to such an extent as to form a fair 
profit in the present hard times experienced by iron and 
steel manufacturers, 

Mr. Frederick Siemens, who has suggested thris appli- 
cation for iron and steel works of large regenerative gas 
furnaces heated by radiation from flame, wishes me to call 
your attention in an especial manner to it. Manufacturers 
who think that the suggestion which has been made is in 
advance of the times, and who might doubt the possi- 
bility of obtaining a flame of such a considerable length 
as would be required for a furnace to heat 100 or 200 tons 
of metal per day, will be pleased to learn that the problem 
has been already solved by Mr. Siemens in connection 
with the manufacture of glass. We have many furnaces 
of the dimensions now foreshadowed for heating iron and 
steel, some of which have a run of flame upwards of 
40 ft. long, and one of them measuring 42 ft. by 16 ft. 
6 in., inside dimensions, holds 130 tons of metal, and it is 
of such considerable productive capacity as to require a 
bed of twelve gas producers. 

Another most important application of this new system, 
for the greater extension and improvement of which trials 
are now |being made, is to the heating of boilers by means 
of gas. ‘Io obtain the greatest benefit from this method of 
firing, it is necessary that the boiler should be worked day 
and night, for if only worked in the daytime the saving 
effected by the use of gaseous fuel is not so great as when 
worked continuously. If flame is allowed to touch the 
sides of a boiler, there is of necessity smoke produced on 
its inside surfaces, and the radiant heat of the flame, not 
being able to penetrate such an atmosphere of smoke, the 
water in the boiler cannot get the advantage of it. It 
will readily be perceived how great a quenching effect the 
metal of the boiler has upon a flame, when it is remem- 
bered that the temperature of steam, even 60 lb. pressure 
steam, which is of course that of the boiler, is only 311 deg. 
Fahr., whilst that of the gaseous flame in contact with it is 
about 3000 deg. Fahr. In this application the principle has 
been followed of allowing the active flame to have free 
space for its development and for the radiation of its heat 
within the length of the tube, and not allowing it to 
touch the sides until after complete combustion has 
been effected, when the products of combustion may 





be brought into direct contact with solid bodies, 
If the flame was allowed to play along the tube in the 
ordinary way it would very soon strike against the upper 
surface and produce soot, but by means of deflector rings 
inserted in the tube, the gas is not allowed to touch any 
surface until after complete combustion has been effected, 
and by this means the flame has no discolouring effect on 
the tubes. By this arrangement perfect combustion is 
roduced and there is no smoke. But, besides this, a 
iler firedjin this manner lasts longer, as the plates are 
worn away more readily through direct contact with the 
flame than from any other cause. As the heat of the pro- 
ducts of combustion come into direct contact with the 
sides or flues of the boiler and its regenerators, it is com- 
pletely utilised, and the maximum of heating effect is thus 
insured, 
Atthe Chester meeting of the Iron and Steel Institute, 
in answer to remarks made by the author regarding the 
loss of heat that would occur by the adoption of certain 
suggested arrangements, an opinion was expressed that 
furnaces should ; constructed with walls so thin that the 
heat from the interior should be concentrated by radiation 
from the exterior portion, and that thus a certain amount 
of heat should be lost in order that the material of the 
furnace might be protected from rapid destruction. It 
was mentioned that the roofs of steel melting furnaces 
verished much more rapidly at first than after the bricks 
had been partly destroyed, so that the last half of the 
bricks of a furnace lasted much longer than the first half ; 
this was no doubt the case formerly, but the aluthor main- 
tains that it was due to defective modes of construction, 
and will oe where heating by radiation is adopted. 
In rig of that conclusion, the author cannot do better 
than bring before the meeting the theory of combustion 


explained by Mr. Frederick Siemens in his remarks during 
the discussion of his paper at Chester. 


Mr. Siemens 


said : 

““There had been vartous theories of combustion pro- 
posed, but it was agreed in all of them that the flame or 
the gases in combustion forming the flame, were violently 
excited, and that the molecules of gas were rotating 
around one another, or were in motion of some kind. He 
thought the electrical theory had the best chance of being 
the right one, and would adopt it because it easily ex- 
plained all the occurrences, According to this theory 
flame consisted of explosions of lightning very numerous 
but very minute ;” “and it was quite natural to expect 
that no body exposed to it could withstand its action for 
any length of time, and hence it was that bodies were so 
soon destroyed when exposed” ‘‘ to the cutting action of 
the flame.” 

From this explanation it will be seen that it is the 
physical or chemical action of combustion which destroys 
the bricks with which the fiame is brought into contact, 
so that their protection by cooling action from the outside 
as was suggested, means interference with combustion, and 
that to such an extent as to involve considerable waste of 
fuel, and the production of much smoke. 








THE DYNAMO AND PHOTOMETRICAL 
TESTS AT MUNICH. 

THE Official reports of the tests made during the 
Electrical Exhibition at Miinich, 1882, form a very 
valuable contribution to our literature on applied elec- 
tricity. Miinich could not vie with Paris in the bril- 
liancy of the nightly display, and the variety and 
number of her exhibits. But the scientific importance 
of the Miinich Exhibition, and the solid and thorough 
character of the investigations carried on during the 
short period that it was open—September 16th to 
October 15th, 1882—have never been questioned. We, 
therefore, think that the following summary will be in- 
teresting to our readers. 


From the very commencement of the Miinich Electrical 
Exhibition scheme, the idea of a rigorous scientific com- 
parison of the various exhibits was prominently before the 
promoters, and as as soon as circumstances permitted, a 
general plan for the whole series of intended experiments 
was sketched out by Dr. Kittler, who was then on the staff 
of the Miinich Technical College, although appointed to the 
electro-technical chair at the new college at Darmstadt, 
which was opened with the year 1883. ‘This plan, having 
been approved of by the sectional committees, was pub- 
lished in pamphlet form and afterwards adhered to, few 
and slight alterations only suggesting themselves. Ex- 
tensive and thorough tests of the instruments and methods 
to be employed, preceded the real work. It would lead 
us too far to dwell upon the theory and the execution of 
these calibrations. We may venture to state, however, 
to exemplify the character of the proceedings, that the 
graduation of the Wiedemann mirror galvanometer, which 
served for all determinations of current intensities, in- 
volved'eight series of observations, each of them requiring 
numerous readings of various kinds, 

It must be borne in mind that time and means were 
scanty, and circumstances not always so favourable as 
desired ; yet it is remarkable how much was achieved. 
To arrive at absolutely comparable results, all the systems 
ought to have been tested under exactly the same con- 
ditions. This was possible only in the case of the electrical 
and optical measurements ; as regards the power tests, it 
would have necessitated that all the dynamos should have 
been coupled to one and the same motor, which was 
practically impossible. 

Power Tests.—The principle having once been adopted 
that none but simultaneous observations should be relied 
upon, the question as to the nature of the dynamometer 
to be employed had already been decided in favour of the 
exclusive; use of transmission dynamometers, which are 
placed directly between the motor and the dynamo. In 
some other trials the power transmitted to the dynamo 
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has been determined, afterwards and separately, by apply- 
ing the Prony brake to rearrive at the conditions of the 
previous experiments. The practical difficulty is, of 
course, to reattain the same conditions. At Miinich it 
was found necessary to carry the dynamometer from one 
dynamo to the other, as the dynamos could not be moved. 
The dynamometer of Mr, von Hefner Alteneck was 
the only one practicable under these conditions, and served 
for all the observations, except in one instance. In this 
case there was employed the registering dynamometer of 
Mr. Schuckert, the well-known electrician ; it was con- 
structed by Mr. Keck, of Niirnberg, but arrived too late. 
This instrument has on its main shaft two pulleys, one 
keyed to the shaft and revolving with the motor, the 
other loose and coupled with the dynamo; the connection 
between the two pulleys is effected by a strong spiral 
spring. When at work the loose pulley remains behind 
by a certain angle, varying with the pressure exerted upon 
the spring; and a special mechanism traces these varia- 
tions onadrum. This dynamometer offers certain advan- 
tages and can be easily controlled, whilst the instrument 
devised by Mr. von Hefner Alteneck cannot quickly be 
verified. but Mr. Schuckert’s dynamometer is not port- 
able; to use it the dynamo had to be dismounted, 
mounted again for the tests, and removed to its original 
place after the tests. As these operations take up much 
time the Von Hefner Alteneck instrument was selected 
and bolted to a very heavy, ae portable, wooden block. 
The instrument was not supplied with a set of springs of 
various strengths. This defect was most particularly felt 
in connection with the most remarkable experiments con- 
ducted at Miinich, the transmission of power by M. 
Deprez, where a comparatively small force at a very 
high speed had to be measured ; we shall again refer to 
this point. Besides the dynamometer a tachymeter of 
Messrs. Buss and Sombart was used in the mechanical 
tests, which were mostly conducted by Professor Moritz 
Schroeder, of Miinich. 

Electrical Measurements.—Of the power given to the 
dynamo machine by the motor, and measured with the 
help of the dynamometer, a certain portion is lost through 
friction, and the main part converted into electric energy. 
A part only of this electric energy, however, is rendered 
useful in the external circuit for the transmission of power 
or illumination, as currents in the iron and detrimental 
heating of the iron cores, and of the conductors, in conse- 
quence of the changes of polarity, cannot beavoided. The 
electrical tests are for the purpose of ascertaining what 
proportion of the electrical energy is really doing prac- 
tical work. All tests were carried out, so far as possible, 
under the ordinary working conditions of the dynamos ; 
and whilst resistances and speed were varied, neither very 
high resistances nor abnormal speeds were tried. The 
respective dynamical and photometrical observations were 
always made at the same moment ; at first with the help 
of telephone signals, afterwards, when the telephone cir- 
cuit had by carelessness been destroyed, at certain signals 
at every three or ten minutes. 

The apparatus at the disposal of the investigators were 
very complete and of the best quality. Numerous cop- 
per and iron resistances were provided for them. Two 
thick copper wires of 7 millimetres diameter, supplied by 
Messrs. I’, A. Hesse Séhne, of Heddernheim, could take 
the strongest current of 170 amperes without becoming 
hot. The increase of temperature of the bare thinner 
wires had previously been determined by a series of ex- 
periments undertaken by Professor Dorn, to whom, 
together with Professor Kittler, fell the main bulk of this 
work, and to whom we owe the very careful and extensive 
calculations, This increment was found to be a function 
of the square of the current intensity, and the hot resist- 
ances stated in the tables accompanying this article, are cal- 
culated on this assumption, which proved correct for the 
strongest currents available. All resistance coils, cables, 
&c., had been gauged and tested before use. The great 
rheostat consisted of a wire network on telegraph poles ; 
the whole of the resistances amounted to 18 kilometres (11 
miles) length of wire. The resistance determinations 
were made with a great bridge of Messrs. Siemens and 
Halske, and the Universal Compensator, devised by Pro- 
fessor Von Beetz, the President of the test-committees, 
and one of the main promoters of the Exhibition. Current 
intensities were measured with a Wiedemann mirror 
galvanometer, placed in a shunt to a thick copper wire of 
6.46 millimetres diameter, so that only a small portion 
passed through the galvanometer ; this arrangement was 
first suggested, for dynamo tests, by Professor Hagen- 
bach, and the method yielded excellent results for 
currents between one half amptre and 170 amperes. The 
respective derivation points were soldered, and the read- 
ings taken with the aid of a telescope. There were, 
further, two electro-dynamometers of Siemens, and a 
Deprez galvanometer, and the results displayed a 
remarkable agreement between these’ four instruments. 
Potential differences were ascertained with the aid of a 
Siemens torsion galvanometer, and a box of resistances 
equal to 100,000 Siemens units. The determination of 
the units was left to a sub-committee, which agreed upon 
the ohm, ampere, and volt: the practical resistance unit to 
be the Siemens unit, equal to 0.95 ohm ; the ampere, that 
current which in a minute deposits 19.7 milligrammes 
of copper; the volt to be derived as a product, 1 volt = 
lohm x 1 ampere. It will be remembered that this 
plan differs from the method usually adopted which ob- 
serves the volts and vhms, and calculates the amperes, as 
volts 
ohms 


ferences of potential presupposes the most accurate know- 
ledge of the electromotive force of the standard cells; 
and this system is not so reliable as the calculation 
based upon the copper weight deposited by the current. 
The Tests of Dynamo Machines were confined to continuous 
current machines, of which there were two classes, dis- 


3 in this latter case, the determination of the dif- 


TABLE I.—Dynamo Tests. 





Resistance in Ohms. 
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} rhe ~ | Current in Ampéres. 
} Bl Cold. Warm. External. Total. ° 
MACHINES, | — oat 
| . | oa i mins Wares ie | | ate. 
| Total | Calcul. } 
Armat. | El. M. | Machine. | ; # Inserted El. D. El. D. 
| Re | Re | RB. R, | Ro | R. | J. r. |r+R./MG.| LL | IL | De. 
a ; yl = : Co eee ne ee a a 
: ieee Lael --| 4.945 | 6.870 | 11.33 | 12.87 | 46.84 | 46.34 | 59.71) 7.85| 7.93] .. | 7.94 
oil arc wire ' | ce | | ie 50.94 8.03 | 8.08} 8.07 
— me ‘ ea | 13.25 | 47.65 “a «. | 7.68) 7.77| 7.83 
: Schwe lamps .. ee oo ee 3.57 | 13.45 <- -. | 14.80 | 14,75 | 14.7% 
II pratt Wire || 114 | 1.85 | 297 3.51 | 12:59 | 12.69 | 16.10! 16.05 | 1617 | 16.11 | 16.19 
PS) ( ‘lamp+wire| | Le | ene. -- |1611/16.15|16.10, — 
; ( 3 Crompton | 
III. Burgin ) | lamps ae | 4.19 6.99 | .. 11.18 | 22.63 | 22.76) . 22.58 
(Crompton) llamp+wire| 2.14 | 1.78 | 3 4.30 | 10.42 .. | 14.72/16.34/ 16,34, ~ | 
( Wire ..| 0.785 | 0,456 1.216 1.218; 7.88 | 801  9.10/ 12.20} 12.0 
IV. Schaeffer ) | | A 
ha i Wire 0.459 1.051 1.498 1.55 | 10.72 | 10.93 | 12.27 | 13.59 | 13.88 
ype 
V. Schoene- ) | | | | 
mann = al | | 
(Gramme [|Wire 0.633 | 0.635 | 1.264 | 1.292} 6.13 | 6.09 | 7.42) 8.26/ 8,29) 
type) 
“a —— x Wire -.-| 2.548 2.492 5.033 | | «. 5.17 14.56 | 14.81 19.73) 4.18 > 4.17 
. C manr re on — | 
uments Wire ..| 3.274 | 4.717 7.994 | .. | 8.29] 15.39 | 14.81 | 23.68! 3.23) 3.21! .. | 3.97 
Einstein .. Wire ..| 1.516 | 2.150 3.620 | .. | 8.73 | 12.79 | 12.75 | 16.52| 4.81/ 4.82| 4.84 





TABLE I.—continued. 
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Electrical Effect. 
















































































|Electromotive Force. Speed. | 
MACHINES, Volts. } External. Total. Power 
Ps L. Transmitted 
AHP. | l L 
| ; aie maoms A A 
| é. E. Revs. eJ. HP. EJ. HP. 
( 367.6 4686 | 799 2885 3.92 3678 5.00 6.09 78.5 64.4 82.0 
I. 408.9 ag | 855 3284 4.46 fe ae 6.66 eee 67.4 
( 366.0 467.8 800 2811 3.82 3593 4.88 5.30 | 7&2 72.07 92.1 
{ 199.0 251.8 992 2045 4.00 3728 5.06 5.95 | 79.0 67.3 85.1 
II. 2021 | 258.4 1025 3244 4.41 4148 5.64 6.14 | 78.2 71.8 91.8 
( 217.4 | 2706 | 1099 3503 4.76 4359 5.92 7.17 | 80.3 66.4 82.6 
() 158.1 252.9 1622 3578 4.86 5724 7.78 8.83 | 62,5 55.0 88.1 
IlI.- | 170.0 | 240.2 1500 2778 3.78 3926 5.34 6.00 70.7 63.0 | 88.9 
(; 96.1 110.0 1397 1174 1.59 1356 1.84 si 86.6 } 
BY. 145.8 | 166.9 802 1981 2.69 2269 3.08 ee | 87.3 | 
Vv. 50.65 61.32 1196 418 0.568 507 0.688 1.50 |} 82.5 37.9 | 45.9 
VI. | 60.89 82.49 1518 255 0.346 345 0.469 1.02 | 738 | 339 | 45.9 
N II. | 49.74 76.53 1401 160.8 0.219 247.4 | 0.336 0.93 | 65.0 23.5 36.2 
VIL. 61.6 79.6 802 296 0.403 333 0.520 200 | 77.4 | 2 26.1 
TABLE II.—Dynawmo Tssts. 
Resistance in Ohms. | Current in Ampéres. E.M.F. 
MACHINES. | Cold. Hot. External. External Circuit. Machine. Volts. Volts. 
— the ee = 
Armat. El. Mg. | Calcul. | Inserted. lea. D. |El. ,| Armat. El. Mg. 
Ri. Ro. Ry. | Ro. eJ. | r. M.G. | Il. J}. Jo. é. E. 
I. Edison K (250 A lamps) ..| 0.0361 13.82 0,0416 13.84 1.298| ..  1006|.. | .. | 110.0 “94 | 1306 135.2 
II. Edison Z (60 A lamps) a 0.142 40.1 0.161 40.5 4.55 oe 27.67 | 27.9 | 27.7 30.77 3.10 125.8 130.7 
III, Edison E(17 A lamps) --| 0.338 88.7 ie 90.0 | 12.75 12.88 8.89) 8.98 8.93) 10.15 1.26 6113.3, 117.2 
| ' 
TABLE II.—continued. 
Electrical Effect. Ratio Percentages. 
icine sateen caiese ae .| Power 
Trans- 
MACHINES. External. | In Armature. |Electro-Magnets.| Total. Speed. mitted. 
l. ae ; L. A )t| & | & Et. L 
| | HP. L A A A—2.19A—2.19 
| | 
Volt. Amp. HP. VA. HP, VA. HP. | VA. | HP | | 
I. 13,130 17.84 504 0.68 1231 1.67 |14,870;20.20 | 914 | .. 838.4 * 
Il. | 3,480 4.73 152.2 0.207 390.2 0.530 | 4,022; 5.47 | 1197 | 8.83 86.5 53.5 | 61.9 71.2 82.3* 
III. 1,007 1.369 39.5 0.054 142.7 0.194 | 1,190) aed 2409 | 2.98 84.7 45.9 54.2 | 
\ | 





and & would have risen by about 20 per cent. 


tinguished by the electro-magnets being placed either in 
the main circuit or in a branch circuit. Below we sum- 
marise shortly the formule employed to work out the 
experimental evidence, first, for dynamos whose electro- 
magnets form part of the main circuit. 


e 
R, be the resistance of the armature. 
», electro-magnets, 


2 ’ 39 
», total resistance of the dynamo. 
, »» external resistance. 
J 4, ~~ total current intensity. 
) ere », electromotive force. 


», difference of potentials at the terminals. 


e€ 
Then R,, Ro, R, J, and e can be measured directly, and r 
approximately, by introducing wire resistances ; this de- 
termination of 7 is, however, crude, As: 


R=R,+Reand J=—¢. =_E 
= 


r+R’ 


we obtain 








E=e+RJ, andr= 5° 


* This is the case alluded to on the next page ; the empty run absorbed as much as 2.19 HP., which extraordinarily high figure 
was probably due toa very stiff belt. It appears that if suitable deduction had been made on this account, the efficiencies £ 
A 


This latter value represents the actual resistance of the 
external circuit, or in the case of lamps, the respective 
wire resistance to be substituted. The total electrical 
work per second will be : ~ 


L=E J (in volt-ampéres)=—> $1 kilog. metres per sec, 
EJ 


-=£J HP. German or French= J Hp, English. 


~ 736 746 

The external electrical work will be /=e J. If further A 
represents the power applied, as measured by the dyna- 
l 
L 


and -1 the absolute efficiency. The latter quotient is 





mometer, then the ratio— will be the electrical efficiency, 


the most important result, as it denotes the portion of the 
mechanical power, absorbed by the dynamo, which may be 
made useful for illumination, transmission of power, or 


The other quotient, tc is equal —"_ ; 


r+R 





other purposes, 
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as any machine may be worked with any external resist- 
ance, this latter quotient acquires signification only in 
connection with the other data. 

The only machines of the second class, having their 
electro-magnets in a shunt circuit, experimented with were 
Edison dynamos. These dynamos are provided with a 
regulator, which, by means of resistances to be shunted 
in, varies the electromotive force. This regulator was re- 
moved during the tests. Ifwe adhere to the above letters, 
and further introduce J, as the current in the armature, 
and J, as the current in the electro-magnets, then we shall 
again be able to measure R,, Ro, J e, and tocalculate J.= 


= and J,;=J+J.,; there results further E=e+J, R,, and 


the external work J=e J. The electrical work in the 
machine itself comprises the sum of the heat evolved in 
the armature and the heat in the electro-magnets, so that 
the total electrical work is L=e J+J)? Ry+J2? Re. 

When a complete light installation had to be tested, a 
first series of experiments was conducted with all the 
respective lamps in circuit, one of them being in the 
photometer room. These are the conditions of actual 
working. All resistances having first been determined 
cold, the intensity and electromotive force were 
measured, and simultaneously the photometrical ob- 
servations were carried on. These latter we explain 
later. Then the hot resistance was ascertained. Fig. 1, 
below, illustrates the arrangements for these tests and 
gives also a diagrammatic sketch of the main switch 
devised by Professor Kittler. For a second series of 
experiments, all the lamps were replaced by wire re- 
sistances until the same intensity and electromotive force 
were reattained ; external resistance and speed were fur- 
ther varied to study the behaviour of the dynamos under 
different circumstances. 

We have only a few remarks to add concerning the 
lamp tests, as we have simply to deal here with the 
power absorbed and not with the illuminative efficiency, 
which will be discussed later, as just mentioned. One arc 
lamp only, we said, was placed in circuit, and the others 
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replaced by wire resistances to avoid current fluctuations. 
If current intensity J, and difference of potential at the 
binding screws of the lamp ¢, are known, the power 
absorbed by the lamp \ follows from \=J € volt amperes. 
The arrangements for this examination are illustrated 
in Fig. 2. 

The tests of incandescence lamps proceeded in a similar 
way, but necessitated slightly different connections, which 
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are shown in Fig. 3. The circuit was double; the one 
part comprisingall lamps but one or theirequivalentin wire ; 
and the other the great rheostat, the torsion galvanometer, 
the mirror galvanometer, and the one lamp to be tested. 
This arrangement permitted of taking easy measurements 
at different light intensities, and was considered by the 
Committee an improvement upon the method of the 
cognate tests at Paris. 

The official reports, although filling a portly quarto 
volume of one hundred and fifty pages, give the complete 
data of one machine only; if the Committee had at- 
tempted to place before the reader all their original 
observations, their reports would have assumed quite 
abnormal dimensions. The one machine alluded to was 
a Schuckert dynamo; more than fifty readings were taken 
at all instruments, the greater number of them at given 
signals. Only those figures which represent the results 
of simultaneous tests in different portions of the system 
were made use of for the calculations. The two Tables 
on the preceding page are of a most condensed character. 
We greatly regret to be obliged to confine ourselves to so 
short a summary ; a reprint in extenso is, however, out 
of the question. 

The first, Table I., deals with machines whose electro- 
magnets form part of the main circuit. Most of the columns 
require no further explanation ; the second column refers 
to the tests of complete light installations, specifying 
whether the current had to feed the actual lamps or an 
equivalent of wire resistance. The two sub-columns of 








the fourth vertical row demonstrate the great exactness 
with which this substitution could be effected. We read, 
for instance, in the top horizontal row, ‘external resistance 
calculated r=46.84; and inserted 46.34.” The very close 
agreement of the four instruments indicating current in- 
tensities, is also very striking. These were the Wiedemann 
mirror galvanometer M.G., Fig. 1, two Siemens electro- 
dynamometers El. D. I. and EL, D. II., and a galvano- 
meter of M. Deprez D.G. The L, J, A have already 
been explained ; also the e, difference of potential at the 
terminals, and E total electromotive force. We have to 
point out that no deductions were made for running the 
machine empty. ‘This is all the more to be regretted as 
in the only case when the respective allowance for the 
empty run was determined, the efficiency percentages 
assumed considerably higher values. It must, on the 
whole, be acknowledged that the engineer who is chiefly 
interested to know what percentage of the power expended 
he gets back, will be less satisfied with these tests, than 
the electrician upon whose ampéres and ohms every pos- 
sible care was bestowed. 

We cannot here enter into the theoretical analysis to 
which Professor Dorn further subjected the experimental 
results in order to test Dr. Froelich’s well-known theory 
of the dynamo machine, which theory mainly rests on the 
experience gained with Siemens’ generators. A few words 
will, however, suffice to elucidate the nature of this 
analysis. Dr. Froelich plots two curves for each machine ; 
first, the curve of effective magnetism constructed with 
the current intensities as abscisse ; and the quotient of 
the total electromotive force divided by the number of 
revolutions, as ordinates. This effective magnetism soon 
attains its maximum with an increasing current, rises, there- 
fore, slowly when near its maximum, und ought to 
decrease again slowly as the current still continues to 
augment. As most generators work at relatively high 
current intensities, the curve of effective maximum will 
soon become almost a horizontal line. The second curve 
is the current curve, whose ordinates are represented by 
the current intensities, whilst the abscisse depend upon 
the quotient of speed divided by the total resistance. Dr. 
Dorn found that all machines gave remarkably regular 
curves, the current curves being almost straight lines ; 
the Biirgin, Schaeffer and Schoenemann machines 
yielded particularly fine curves. The theory of Dr. 
Froelich concerns only the generators, whose electro- 
magnets are included in their main circuit, such as the 
machines of Table I. A complete theory of the genera- 
tors whose electro-magnets are placed in a shunt circuit, 
has not yet been written, and the Miinich experiments 
are not complete enough to establish a law. It appears to 
be shown, however, that the total magnetism acting upon 
the armature is a linear function of the current in the 
electro-magnets ; and the agreement between the current 
values derived from a formula based upon this assump- 
tion, and the experimental data of the two light Edison 
machines, which were subjected to a special series of 
trials, is so remarkable that we will add the two respec- 
tive Tables. 


Edison K, for 2504 lamps. 
100.5—107.0—123.7-—142.8—157.9—168.4 
100.6—107,2—123.2—142.5—157 .5—169.3 
Edison Z, for 604 lamps. 


J calculated : 27.57—30.14 —31.42—34.22—36.39—37.85 
observed ; 27.67—30.12—31.42—34.31—36.31—37.69 
Transmission of Power.—The experiment of M. Deprez 
has been discussed so widely and by so many various pens 
in the scientific and technical press, that another notice 
in these columns might be dispensed with. The official 
reports issued by the Committee who watched over the 
experiment, deserve, however, due consideration, and 
our abstract would be incomplete in an important part 
if we omitted all mention of it. We shall, therefore, 
place the data, as they are given by Professor Dorn, once 
more before our readers. 

The distance from Miessbach to Miinich is 57 kilo- 
metres, or 35 miles. Both lines were ordinary telegraph 
wire of 950.2 ohms total line resistance, and proved at a 
preliminary test, conducted by Professor Kittler, to be 
well insulated. The primary machine at Miessbach had 
a resistance of 453.1 ohms., the secondary machine at 
Miinich 453.4 ohms. <A control test of the resistance, 
Miinich + line, gave 1407 ohms. Further observations 
could not be taken on the first day, October 9, 1882, as 
the Miinich machine refused to start. Nor did the ex- 
periments commence more successfully on the second day; 
and whilst various expedients were tried to ascertain 
the source of the disturbances, the Munich dynamo 
suddenly started, just when the galvanometer there was 
out of circuit, so that in the only useful series of tests 
no current measurement could be taken at Miinich. When 
the speed at Miessbach was raised to 2000 revolutions, the 
secondary machine again failed ; nor would it work pro- 
perly afterwards. Several other disturbing influences are 
to be mentioned. The Miinich machine was not pro- 
perly bolted down, and the Von Hefner Alteneck dynamo- 
meter, as we pointed out above, was not adapted for mea- 
surements of small power at high speeds. The latter 
defect may probably account for the altogether inadmis- 
sible result that the total electrical work (1.131) appeared 
to be greater than the power absorbed at Miessbach (1.065). 
An observation error of less than one division of the scale 
would have sutliced to make this anomaly disappear. 
It is of course manifest that under these circumstances 
the whole power tests are of a dubious value; and our 
readers will be contented if we annex the means of the six 
observations taken during the half hour over which this 
only complete experiment extended. 

The speed of the primary machine at Miessbach was 
1608; of the inns at Miinich, 712; the power 
absorbed at Miessbach A = 1.065 horse-power; that 
rendered at Miinich A, = 0.235; therefore the ratio 


J calculated : 
observed ; 








‘ = 22.1 per cent. The currrent J amounted to 0,597 
amptre; the difference of potential at Munich E.~ 
843 volts; at Miessbach E,= EK, + 950.2 J =1344 volts; the 
external electrical work of the primary machine E, J =708 
volt amperes=0.961 horse-power; the total electrical work 
E,J + J? x 453.1 = 833 volt amptres=1.131 horse-power, 
There had to be deducted for the heating of the circuit 
1856.7 J?=515 volt-amptres=0.700 horse-power, leaving 
disposable for actual transmission of power 317 volt- 
amptres=0.431 horse-power, or 38.1 per cent. of the total 
electrical work, of which available energy there could be 
only rendered useful at Miinich 54.5 per cent. These 
54.5 per cent. of the energy which did perform work at 
Miinich constitute 20.8 per cent. of the total electrical 
work expended, the latter amounting to 833 volt-amperes, 
It will be in the recollection of our readers that a some. 
what indiscriminate use was made immediately after the 
experiment of these various percentages, by some of our 
French contemporaries. 


(To be continued.) 





FOREIGN AND COLONIAL NOTES. 

Preservation of Railway Sleepers.—At the technical con- 
vention of the German Railway Union recently held, a 
report on preserved sleepers was presented. Of the rail- 
ways answering a circular of inquiry sent out by the 
committee, it appeared that 34 used preserved sleepers 
now against 24 in 1868. Sulphate of copper, which was 
the prevailing method used in 1865, is now used by one 
railway ; but the use of chloride of zinc has increased, 
and alone, or in combination with creosote, is used by 
29 out of 48 railways which use any preservative. Creo- 
sote alone, however, is still extensively used, though less 
so than in 1878. 


New Zealand North Island Trunk Railway.—It has been 
agreed that what is termed the central route should be 
adopted for the proposed trunk railway for the North 
Island of New Zealand. It will extend from Te Awamutu, 
the present terminus of the Auckland line, by the western 
side of Lake Taupo, to Martor, and thence by the present 
line to Wellington. The Colonial Government has pro- 
mised to survey a branch from a point on the line, as at 
present laid out, to Taranaki; and in all probability a 
connection will be also made to Napier. The Colonial 
Government does not propose this year to borrow money 
for the construction of the North Island trunk line, as it 
considers that it will have enough in hand from present 
loans to cover all the expenditure which can be reasonably 
incurred, It is in contemplation, however, to push on the 
surveys and works as much as possible. 





Patents in Victoria.—A new Patent Bill brought in by 
the Victorian Government proposes to greatly reduce the 
scale of fees. At present it costs 45/. to obtain a patent 
in Victoria, but in future the charges will not exceed 
about 9/. When letters patent are refused an applicant 
may appeal to the Supreme Court of the colony. 


Australian Telegraphy.—Every effort is now being made 
to push forward extra intercolonial lines between Mel- 
bourne and Albury. An extra line from Sydney to Albury 
has been available for some weeks past, and the Victorian 
section would have been ready about the same time, but 
for the unfortunate circumstance that a considerable por- 
tion of wire was damaged by the action of sea water while 
on the voyage from England. It should also be mentioned 
that while the New South Wales authorities have had to 
erect only one wire on the old telegraph poles, two wires 
were imperatively required from Melbourne to Albury, 
and new poles had likewise to be fixed along the entire 
route, the existing telegraph supports being too heavily 
laden already to bear the strain of two additional wires. 
It has not been definitely decided when reduced rates for 
intercolonial messages will come into force. 


Public Works in New Zealand.—The following expen- 
diture on public works is contemplated by the New 
Zealand Government during its current financial year : 
Railways, 1,567,516/. ; roads, 737,008/. ; extension of tele- 
graphs, 29,322/. ; public buildings, 171,104/. ; lighthouses 
and harbour works, 55,916/, 

Melbourne Harbour Trust.—At a recent meeting of the 
Melbourne Harbour Trust Commissioners, Mr. Couche 
called attention to the slow progress which is being made 
in the cutting of a ship canal to the Bay. He declared 
that instead of the work being completed in eighteen 
months it would occupy four years, unless greater expedi- 
tion were shown. 


Western Union Telegraph Company.—The estimated 
revenue of this company of the last quarter of 1884 is 
1,500,000 dols., as compared with 1,655,431 dols. in the 
corresponding period of 1883. The company has reduced 
the dividend upon its stock to 6 per cent. per annum. 


Lisbon.—The Portuguese Government has issued pro- 
posals for the improvement of the port of Lisbon. The 
principal improvement will take the form of a long quay 
extending from the railway station alongside the Tagus, 
as far as the Tower of Belam. The whole of this distance 
(nearly six miles) will be furnished with basins of dif- 
ferent sizes, swing bridges, railway swings, and, in fact, 
all the appliances of a first-class commercial port. The 
estimated cost of this undertaking is 3,360,000/. 


A Steam Launch for Mr. Jay Gould.—Mr. Herreshoff, 
of Bristol, Rhode Island, has completed a steam launch 
for Mr. Jay Gould. She isa beautifully modelled craft, 
fitted in black walnut, mahogany, brass, silver, and 
steel, and she is intended for New York _ harbour 
cruising, and to accompany the Atalanta. She is nearly 
36 ft. in length and 74 ft. beam, and can steam 15 miles 
per hour. She cost over 30,000 dols. 
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SELECTED ABSTRACTS OF RECENT SPECIFICATIONS PUBLISHED 
UNDER THE ACT OF 1883. 
e number of views given in the Specification Drawings is stated 
= each vote after the price ; hove none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. \ 

Copies of Specifications may be obtained at 38, Cursitor-street, 

‘hancery-Lane, E.C., either personally, or by letter, enclosing 
amount of priceand postage, addressed toH. Reaper Lack, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 
‘Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES. 


1666. A. Bever, Bradford. High-Speed Steam 
Engines. (6d. 6 Fiys.) January 18, 1884.—This relates to 
steam engines having more than one cylinder on each side of the 
crankshaft, and consists in arranging the cylinders so as to balance 
the pressures on the crankshaft. The illustrations show the in- 
vention applied to an engine having three cylinders on each side 
of tne crankshaft. The connecting rods of each two opposite 
cylinders are coupled to the same crank, and hoops are passed 
round the ends of the rods to keep them in place. The centre 
crank is opposite to the two outside cranks. The diameters of the 
cylinders are so proportioned that the sum of the pressures on 
the pistons of the two outer or low-pressure cylinders B is equal 
to the pressure on the piston of the central or high-pressure 
cylinder A. The crankshaft projects at each side through bear- 
ings and stufling-boxes, The eccentric sheaves are turned solid 








out of the webs, and the straps are connected to the rocking 
shaft F working the two valve spindles, one on each side of the 
crankshaft. The steam enters through a throttle valve and 
passage C, and passes, as shown, by the port A to the high- 
pressure cylinder A. After doing its work in this cylinder, the 
steam exhausts through the ports s in the valve to the low-pres- 
sure cylinder ports ¢, and is afterwards exhausted through the 
port vu. The areas of the opening z in the back of the valve and 
of the relief frame r are proportioned to leave a slight pressure on 
the valve and relief frame. In order to vary the cut-off, the ex- 
centric straps are guided on one side by a link, and have a radial 
slot on the other side, in which a sliding block works, and is ad- 
justed by means of a link and rocking shaft. The block operates 
by means of a link and bell-crank lever the valve spindles. (dc- 
cepted December 30, 1884). 


3915. H. ye West Cowes, Isle of Wight. Com- 
pound Steam gines. (6d. 18 Figs.) February 26, 1884 
—The exhaust steam in its passage from the high to the low-pressure 
cylinder is heated by the high-pressure steam on its ze from 
the boiler to the high-pressure cylinder. Referring totheillustration, 
which shows the invention applied to cylinders placed side by side, 
the steam chest is arranged between the two cylinders a b and is 
divided into two parts by a partition. The steam from the boiler 
enters the left-hand chamber and actuates the piston in the hizh- 
pressure cylinder a from whence it exhausts through the hollow 
valve d, and as shown by the arrows, passes to the right-nand 





chamber c and is distributed and exhausted by the valve in the 
usual manner. It will be seen that the exhaust steam is surrounded 
and heated by the steam from the boiler. When one cylinder is 
placed upon the other, the exhaust from the high-pressure cylin- 
der passes through the valve and, through a hollow rod connect- 
ing the two valves, to the low-pressure steam chest. In engines 
having the cylinders side by side but with outside slides, he main 
steam pipe passes through the pipe leading the exhaust steam to 
the low-pressure cylinder. In all the arrangements the exhaust 
is in contact with surfaces heated by high-pressure steam. (Ac- 
cepted December 30, 1834). 


2158. J.J. Miller and G. J. Tupp, London. En- 

nes to be Worked by Steam or other Actuating 

uid. (6d. 5 Figs.) January 25, 1884.—The piston is of cy- 
lindrical block form and reciprocates in a cylinder. An arm pro- 
jecting radially from the block passes through an opening in the 
side of the cylinder into a cylindrical hole in a crank disc 
mounted eccentrically on a shaft and revolving within a chamber. 
The hole is parallel to the shaft, and is preferably bushed with 
steel forming a bearing surface for a ball on theend of the pro- 
jection. In order to enablethe piston to reciprocate, the ball must 
follow the path described by the cylindrical hole in the crank disc 
and so causes the piston to make a partial rotation first one way 
and then the other during each stroke. The reciprocating motion 
of the piston admits steam to and exhausts it from the cylinder 
by means of ports in the piston and in the cylinder. (Accepted 
January 23, 1885). 

5158. J. J. Miller and G. J. Tupp, London. Slide 
Valves. (6d. 8 Figs.) January 25, 1884.—In order to reverse 
the engine whilst running the slide is provided with a back, adjust- 
able in relation to the slide, so that by shifting the back longitudi- 
nally the acting fluid passing through the ports may be reversed. 
Referring to the illustration, the reversing valve S slides on the 
back of the main valve R. The main valve has two independent, 
ports at each side of the central exhaust cavity, one on each side, 





serving to admit steam, and the other to exhaust the steam, and 
vice versd, according to the direction in which the engine is 
running. As shown, the outer ports of the main valve are the 
steam ports, and the inner ports the exhaust ports. By sliding 
































the valve S by means of the crankshaft W to the left, these ports 
will be reversed. The ports V! in the slide S open into the steam 
chest. (Accepted January 2, 1885). 


1732. J. W. O'Toole, Cork. Slide Valves.  [é6d. 
4 Figs.) January 19, 1884.—Steam is caused to flow into two or 
more chambers formed in the slide valves, through perforations on 
the upper side, and, passing through perforations in the face, 
impinges on the valve seat without escaping from the chamber. 
The slide valve is thus caused to exhibit a tendency to float with 
slight friction on its seat. (Accepted December 23, 1884). 


2965. E. de Pass,London. (H. Tenting and F. Salomon, 
Paris.) Distributing Steam, Water, or Gas, in Steam 
Enginesand a {8d. 11 Figs.) February 8, 1884.—The 
distribution is effected by means of a piston formed with interior 
conduits to which is communicated, in addition to its ordinary 
longitudinal movement, a slight movement of rotation round its 
axis. This movement causes each face of the piston to alternately 
correspond with inlet or outlet orifices, through two longitudinal 
conduits formed in the piston, and respectively opening out on each 
of its faces. (Accepted Januarg 23, 1885). 


3160. T.C. Fidler, London. Valve Gear for Steam 
and other Fluid Pressure Engines. [6d. 7 Figs.) Feb- 
ruary 12, 1884.—The valve rod works in guides, and is actuated 
by the combined motion of two link rods attached respectively to 
the ends of a lever centred and vibrating upon the valve rod. A 
link capable of vibrating about a fixed axis has an arm extending 
at right angles from it, the arm being actuated by a small crank 
and connecting rod. One of the two link rods is actuated by a 
block sliding in the slotted link which is curved to the radius of 
the link rod. The other link rod is attached to the connecting 
rod at a point between the crank-pin and the arm of the vibrating 
link. (Accepted December 23, 1884). 


3767. ms. Tipeteg, Greenwich. Steam Engine Slide 
Valve Apparatus. {[6d. 9 Figs.) February 22, 1884.—The 
slide valve is constructed with a back plate resting on its back, the 

ressure being adjusted by means of a spring diaphragm plate. 

he slide valve is partially open at the back and retained by the 
pressure on the remaining portion against the cylinder valve face. 
The back plate has a stem which is passed through and secured 
by shoulders and collars toa diaphragm of flexible metal on both 
sides of which the steam pressure is admitted. The back plate is 
recessed, so that a sufficient area is exposed to the pressure of the 
steam to counteract the upward a when the steam port is 
closed. The steam is supplied through the central port in the 
cylinder valve face and exhausts into the valve chest. (Accepted 
December 19, 1884). 


4026. W. Schmidt, Brunswick. Slide Valves of 
Steam and other Engines. (6d. 8 Figs.) February 27, 
1884.—A pair of slide valves are adapted to slide upon each other 
and are provided at their contact surfaces with recesses communi- 
cating periodically with the exhaust port of the engine for the pur- 
pose of reducing the pressure between the valves, and causing 
them to move together. Referring to the illustration, the main valve 
4 is similar to an ordinary slide valve, and distributes the steam 
to the cylinder. The expansion valve m has recesses s and r. The 
main valve may have similar recesses, and contains two perfora- 
tions s' extending from its base to the upper side across the ports. 
As shown, the valve g is just about to make communication be- 
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tween the port al and the condenser, and the recesses s are re- 
lieved of the pressure, so that the valve m will be forced by the 
pressure of the steam on its back into firm contact with the valve 
g, and will move it with it, but as soon as the port in the valve com- 
municates at its lower end with the steam ce of the valve chest, 
the connection between the two valves will cease, and the lower 
valve q will remain stationary whilst the valve m continues to the 
end of its stroke, in which position the recess s will communicate 
with the right cylinder port, the pressure being sufficiently low 
to cause a coupling action between the two valves. In a modi- 
fication, the passages s! make communication with the exhaust 
port of thecylinder instead of with the steam ports, (Accepted 
December 23, 1884). 


5005. J. Whitehead and J. Pollock, Belfast. Re- 
versing Gear for Steam and other Engines. _ [td. 
7 Figs.) March 17, 1884.—The apparatus comprises a small steam 
engine, the crosshead of which is connected by links to aflever on 
the weigh-shaft or other gear of the main engine. The piston rod 
D of the small engine is prolonged beyond the crosshead C in the 
form of a quick-threaded screw passing through the eye of a bevel 
wheel G carried in a fixed framing, so that it is free to rotate. The 
bevel wheel G SS a wheel I having a long boss in which 
slides a sleeve K fitted at one end with a screw spindle ope- 
rated by a handwheel, and at the other end connected to a 
rod acting through a bell-crank on the valve rod } of the small 
engine. When the handwheel is turned the sleeve is traversed in- 
wards or outwards, and operates the valve gear, the piston being 
driven towards the required end of the cylinder, and operating, 





through its screwed rod and the gearing G I, the sleeve K which is 
rotated, and is thus returned to its normal position. A regu- 
lating nut on the screwed spindle prevents it being turned too far 
in either direction, The wheel I may be operated by a hand- 














wheel on its boss if required to work the apparatus by hand- 
Slight modifications are described of operating the screwed spindle. 
(Accepted January 16, 1885). 


14,383. S. Fox, Leeds. (G. S. Strong, Philadelphia, U.S.A.) 
Valve Gear for Steam Engines. [6¢. 20 Figs.) October 
30, 1884.—A block E (Fig. 1) adjustable on the fixed segment D is 
connected to one end of a link F pivotted at its other end to a 
lever H having its short arm jointed to one end of a rod G, whose 
other end is connected to the valve rod B linked to the upper end 
of a rocking arm | hinged at its lower end to a fixed part of the 
engine. This rocking link supports the end of the valve rod and 








the rod C. A lever K is hinged at one end to the connecting rod 
A of the engine, and is connected to the long arm of the lever H 
and toa radius rod M. The line zis the centre line of the engine, 
passing through the cylinder and crankshaft. Fig. 2 represents the 
valve motion in its simplest form, the lever H acting simply as a 
link. The arrangement in Fig. 1 gives two motions to the valve, 
one being the usual reciprocating movement and the other being 
a movement relating to the lap, lead, and cut-off of the valve. 
Other modifications are described and fully illustrated. (Accepted 
December 30, 1884). 


13,546. L. Engebretsen, Christiana. Automatic 
Expansion Valve Gear for Steam or other Fluid 
Pressure es. [6d. 8 Figs.) October 14, 1884.—The 
slide valve is provided with ports for the admission of steam at 
its back, These ports are closed by means of drop valves. In 
order to operate these drop valves, a Y-shaped piece is mounted 
to slide on one end of a lever in the direction of the length of the 
lever, and is operated by the governor sleeve. The lever is reci- 
procated by an eccentric acting on its other end, and according 
to the position of the Y piece, operates sooner or later a cam 
piece and effects, by means of an angle lever and carrier, the rota- 
tion of the slide rod operating the main valve. This rotation of 
the rod is transmitted by means of sleeves and arms to the drop 
valves which close the ports of the main valve. The slide rod is 
rotated in the reverse direction by means of a cam connected with 
the slide rod, and abutting against a fixed stop. (Accepted Janu- 
ary 23, 1885). 


2342. Direct-Acting Duplex Pumping Engines. 
Cc. C. Worthington, New York, U.S. (6d. 16 Figs.] 
January 29, 1884.—The valves of one side of the engine are 
operated by the other side. Oscillating or fixed air cylinders are 
applied to the pumps to enable them to be worked expansively. 

e piston rods of the air cylinders are connected directly or by 
links to the main piston rod and the cylinders are in connection 
with a reservoir of air or other gas, so that during the first part 
of the stroke of the main piston the air is compressed, the oppos- 
ing force becoming less and less and vanishing at half-stroke, 
when the piston rods or connecting links will be at right angles 
to the main piston rod. During the remainder of the stroke the 
stored-up energy is given out while the steam is expanding in the 
main cylinder. Air is admitted to the opposite side of the com- 
pensating cylinders by a valve opening inwards, and is driven out 
during the return stroke through an adjustable cock. (Sealed 
May 9, 1884). 


16,858. H. E. Newton, London. (C. C. Worthington, 
Irvington, N.Y,, U.S.A.) Direct-Acting Engines. (6d. 
4 Figs.) December 23, 1884.—The pistons of compensating 
cylinders are arranged to act in opposition to the main piston 
during the first part of the stroke, and in conjunction therewith 
during the last part of the stroke. A tank communicates with the 
compensating cylinders, and is supplied with air from an air 
compressing pump which makes two strokes for each stroke of the 
engine. The position of the piston or plunger of the pump can 
be varied, so as to regulate thc amount of air forced into the tank 
at each stroke. (Accepted January 30, 1885). 


16,533. H. E, Newton, London. (C. C. Worthington, 
Irvington, New York, U.S.A.) Compound Engines, (6d. 8 
Figs.) December 16, 1884.—Live steam direct from the boiler can 
be admitted direct to the exhaust of the small cylinder, or to the 
steam chest of the larger cylinder, or into the pipe connecting the 
exhaust of the small cylinder and the steam chest of the large 
cylinder. It will thus be s-en that when the steam is admitted 
direct to the larger cyl nder, the pressure of the steam upon both 
sides of the piston of the smaller cylinder will be equal, so that it 
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will perform no work, but the increased pressure applied to the 
larger cylinder will compensate for the loss of the smaller piston. 
(Accepted Janwary 23, 1885). 


GAS ENGINES. 


2088. W. J. Rodgerson, Gateshead. Gas Motor 
es. (6d. 4 Figs.) January 25, 1884.—Two jacketted 
cylinders are arranged side by side, their pistons being connected 
to cranks at right angles. The one cylinder is a single-acting pump 
drawing in a mixture of gas and air and forcing it into the power 
cylinder through a valve which is loaded sufficiently to enable it to 
keep its seat until the — piston has closed the exhaust port 
which is situated near the end of the outstroke of the piston. The 
power cylinder is water jacketted and exhausts into the jacket of 
the charging cylinder. In order to flush the cylinder, its front end 
is employed as an air pump, the air passing through the hollow 
and through slots at the end of a hollow extension from the 
back working ina barrel, the slots leaving the barrel just as the 
exhaust port is opened. The igniting chamber is cast in the piston 
and is wee with gas during the first part of the back stroke, 
and is lighted at the beginning of the {instroke by a per t 
flame in a pocket in the side of the cylinder. Near the end of 
the instroke the gas is cut off and a small port opened into the 
gaseous charge which feeds it until the end of the stroke, when 
the igniting chamber makes communication with a slot in the 
cylinder and ignites the charge. The governor opens more or less 
the air inlet, by means of slots in a circular diaphragm working 
on a corresponding seat, and by means of a taper plug the gas 
inlet. (Accepted December 23, 1884). 
(E. Etéve and J. 
dro-Carbon 





2135, A. C. Henderson, London. de 
Braam, Paris). Petroleum or Hydr ie. 
(6d. 9 Figs.) January 25, 1884.—The air is hydrocarburetted by 
vaporisation or spray, and is stored in a reservoir separate from 
the cylinder, so that its ignition can be equally well effected on one 
or both sides of the pistons alternately. As shown in the draw- 
ings, the crankshaft is mounted in bearings supported by 
standards e mounted ona frame c, the flywheel pulley and bevel 
gearing for operating the valves being between the bearings and 
the cranks outside, one at either end of the shaft. The rotary 
valve ¢ receives the gas in the centre, and admits it to the 
cylinders during the first fifth ef the forward stroke, the exhaust 
taking place through the hollow shaft on which the valves are 
mounted. An eccentric on the driving shaft operates a lever 
working a double-action air pump forcing air into a receiver j, 
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provided with a safety valve and cast with the frame, whence it 
passes by a pipe to a reservoir m. The lever also operates a 
second lever working a single-acting pump forcing air into a 
petroleum reservoir n provided with a safety valve loaded slightly 
more than the valve on the air receiver. The compressed air passes 
from the reservoirs through sponges in a regulating tap, thence 
through a second tap connected toa pipe from the receiver j. The 
compressed air and hydrocarburet meet in a small conduit, where 
they are vaporised and formed into spray and stored in the reser- 
voir m. Wire gauze between the valves and reservoir m prevents 
back nes The charge is exploded by means of a battery P 
and induction coil Q, the secondary wire of which is employed to 
produce the spark. A commutator completes the primary circuit 
at required times, and a crank arm v completes the secondary 
circuit to terminals between which the spark occurs. (Accepted 
January 6, 1885). 


3495. Cobham and J. Gillespie, 8 
Engines. [éd. 4 Figs.) February 18, 1884.— 
admitted to the cylinder through a chamber or ch 
structed for the pu of deadening sounds. J 
admitting the explosive mixture are closed by the explosion. Re- 
ferring to the illustration, the cylinder is surrounded by a water 
jacket, and rests on the base-plate E. The outer end of the 
cylinder is closed by a cover H provided with air inlet O, and gas 
inlets N. The valve spindle is placed in the axis of the cylinder, 
and carries at its outer end a valve K ada to rest on the valve 
seat and cover the inlets Nand O. The valve is held to its seat 
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by an adjustable spring L. The air inlet communicates with a 
silencing chamber E provided with a number of baffle plates P. 
When the piston B begins its outstroke, the valve K is lifted and 
air and gas are drawn to the cylinder. Ata certain period of the 
stroke the mixture is ignited by drawing in a flame, and the ex- 
plosion suddenly closes the valve K and drives the piston to the 
end of its stroke. At the beginning of the return stroke the ex- 
haust valve is opened, and remains so until the end of the stroke, 
the products of combustion being forced out. The plates P deflect 





and poe the noise of the explosion. (Accepted January 9, 
1885). 


3537. H. P. Holt and F. W. Crecsiey, Manchester: 
Ss Gas Motor es. (6d. 5 Figs.) February 18, 
1884.—This refers to Specification 370 of 1881. The reservoir re- 
ceiving the high pressure fluid from the cylinder to be used in re- 
starting is provided with eheck and stop valves having their 
spindles sealed by a liquid to prevent leakage of the charge. The 
valve leading to the reservoir is loaded by a spring of force sufficient 
to keep it closed against the pressure of the combustible charge 
when compressed inthe cylinder, so that only products of com- 
bustion are forced into the reservoir. (Accepted January 20, 


3986. J. H. Johnson,London. (C. D. Deboutteville and 
L. P. C. Malandin, Fontaine-le-Bourg, France). Gas es. 
{6d. 12 Figs.) February 26, 1884.—A trunk piston works in a 
cylinder which is closed at one end by a cover to which are at- 
tached devices for introducing and igniting the explosive charge, 
and discharging the products of busti The admission is 
confrolled by a slide provided with two series of passages, those of 
one series being at right angles to those of the other, and serving 
respectively for the admission of the gas and air, so that they are 
thoroughly mixed in the valve and pass through a port into the 
cylinder. The mixture is ignited by electric sparks or by the 
incandescence of an electric conductor. The piston having been 
driven to the end of its stroke, returns and expels the products, 
the discharge valve being opened. At the next outstroke the 
piston draws in the charge which is compressed at the next in- 
stroke in the compression chamber, where it is ignited by the 
electric spark. The products of combustion are discharged direct 
to the atmosphere, or through a case containing flints or inverted 
cones so as to produce a silent discharge. The cylinder is lubri- 
cated with oil from a lubricator connected by a tube with the 
pasmene conducting the gas to the slide, a sufficient quantity of oil 

eing drawn in with the gas. (Accepted December 23, 1884). 





4391. T.M. Williamson, J. Malam, and C. W. King, 
Sommers. Gas Motor Engines, [6d. 5 Figs.) March 5, 
1884.—The cylinder is lined with toughened glass, preferably made 
from granulite. This liner is used in combination with a water 
—- or air may be drawn or forced through the jacket. The 

iner may be fitted to the cylinder in any convenient manner. 
The body of the piston is constructed of toughened glass, and is 
provided with cast-steel or other rings, or the body of the piston 
is of cast iron, and provided with glass rings. The liner may be 
of cast iron, and the piston entirely of glass. The firing slide and 
faces are faced with glass. In another form the ram of the cylinder 
is of glass, and is packed by a thin metallic toughened glass or 
other ring in the form of a hydraulic cup. (Accepted December 
23, 1884). 

4591. W.J.Munden, London. Gas Motor Engines. 
(6d. 6 Figs.) March 8, 1884.—The valves regulating the admis- 
sion of air and gas and the egress of the exhaust products of com- 
bustion are automatic, being actuated by gravity, by the suction 
of the piston, or by the pressure produced in the cylinder by the 
— of the charge. A light return valve assists the exhaust 
valve in closing, and prevents the readmission of the exhaust pro- 
(Accepted January 16, 1885). 


4736. F. Wirth, Frankfort-on-Main. (J. Sohniein, 
Schierstein.) Petroleum Motors. (8d. 15 Figs.) March 11, 
1884. — Finely divided petroleum in the form of a conically 
diverging spray like jet is injected into a chamber filled with com- 
pressed air, and is fired electrically at the point of its greatest 
density, and during the time of its formati The expansi 
resulting from the combustion is utilised for mechanical work, and 
the regulation of the work and the combustion may take place 
either in the cylinder or in a separate chamber, whence the gases 
under pressure pass to the cylinder. Two modes of carrying out 
this invention are described. (Accepted January 6, 1885). 


4777, F. W. Crossley, Manchester. Gas Motor 
Engines. [4d.) March 12,.1884.—The inventor claims: The 
construction of gas motor engines, wherein a single-acting cylinder 
in which combustion of a gaseous charge is effected, and which 
has a long piston acting as a slide, is combined with a second 
cylinder, which is diff tial, operating at its one end asan ex- 
pansion cylinder, and at its other end as a pump for charging the 
combustion cylinder. (Accepted January 9, 1885). 


5007. W. and J. H. Hill, York. es Worked 
by Gas or Vapour. (6d. 3 Figs.) March 17, 1884.—The cy- 
linder is constructed with a jacket having internal ribs for giving 
increased cooling surface. The exhaust is arranged to produce a 

1 vacuum in the air jacket and an indraught of air, passing 
ina circuitous manner. Air is drawn in through a cylindrical 
valve worked by acam tothe cylinder. Theair impinges against a 
wedge-shaped piece in the valve, and is directed upwards towards 
the apex where it meets the gas coming in a direction against the 
apex, and is thoroughly mixed with it ; the air and gas are both 
drawn in through a small or narrow aperture, and pass through a 
rubber disc valve, and then through a light steel valve. The slide 
valve uncovers an aperture at the proper moment for ignition and 
closes immediately, the return being made after the piston has 
moved back again over the inlet so that the flame is drawn in, 
and is not blown out. (Accepted January 16, 1885). 


5412, J. H. Dewhurst, Sheffield. Gas Engines. 
ge] March 25, 1884.—The bottom end of the cylinder 


ducts of combustion. 








(6d, 12 F 
is made with a circular recess fitting on to a fixed circular hollow 
bearing or journal, on which the oscillating cylinder turns and 
which forms the — admission, and exhaust chambers, the 
bearing having a partition to divide the mixing and admission 
chamber from the exhaust chamber. The oscillating movement 
yaa pw the admission and exhaust ports. The admission port is 
closed before the ignition takes eagee and is fitted with an auto- 
matic flap valve, closing when the cylinder pressure exceeds the 
pressure in the mixing chamber. (Accepted January 20, 1885). 


CALORIC ENGINES. 

16,131. L. Benier, Paris. Hot Air es. [6d. 
4 Figs.) December 8, 1884.—The air in the cylinder is heated by 
a furnace placed inside the a At each stroke of the 

iston, air is introduced in a cold state into the cylinder, either 
rom a vessel in which it has been compressed or from a pump or 
by the piston and passed through the furnace. The cylinder is 
vertical and is closed at its lower end by a bottom cover. A long 
piston works in the cylinder, its lower part being turned down 
to aless diameter for a length greater than the stroke of the 
piston. A current of air is made to downward in the annular 
space so formed between the lower part of the piston and the 
cylinder, whilst the hot gases are acting on it so that they cannot 
come in contact with the frictional surfaces. (Accepted January 
13, 1885). 

4559. H. Long, Bristol. Caloric Engines. [6d, 
8 Figs.) March 7, 1884.—Referring to the illustration, a reservoir 
or receiver C for the reception of a supply or store of air is 
arranged between the air pump A and the retort or generator D, 
the object being to obtain greater regularity in working. The air 
is admitted to the cylinder by ordinary air valves and is forced 
through the equilibrium or crown valve a and pipe B to the reser- 
voir C. From the retort D, the air is led by the pipe D' to an air 
space in the valve chest N. The air is conducted from this space 





by the pipe F, through an equilibrium valve b controlled by the 
governor (shown in detail in Fig. 2) to the retort D. The valves & 
controlling the admission to the retort are fixed on the same 
spindle and are raised and lowered by means of a handwheel. The 
upper valve k controls the admission to the central chamber of the 


Fig.! 

















retort V and the lower one to an anuular space surrounding the 
retort and extending below the grate, the air being regulated to 
pass above or below the fire. The air passes to the valve chest by a 
pipe M. When the valve m is raised the air passes through the 
throat 2 to the cylinder, and when the valve n is raised the air 
escapes by the outlet r. (Accepted December 23, 1884). 


ENGINE FITTINGS. 


4397. R. Howarth, Wolverhampton. Condensers. 
(6d. 11 Figs.) March 5, 1884.—The condenser is constructed 
of a number of plates having strips along one of their faces, the 
strips of the alternate — being at right angles to those of the 
intermediate plates. The end strips of all the plates are of india- 
rubber, so that a joint can be made between the adjacent plates by 
means of bolts passing through the plates and india-rubber. It 
will thus be seen that the es between the plates are alter- 
nately in a longitudinal and in a transverse direction. (Accepted- 
January 6, 1885). 


4979. R. Young, Leith, N.B. Metallic Piston Pack. 
jing. (4d. 7 Figs.) March 17, 1884.—The packing comprises two 
rings with flanges on the outer edges and cut through transversely 
so that they can expand outwards, The rings are pressed apart by 
a number of bow or spiral springs bearing against the inside of 
the flanges. Thesprings may act against inclined planes on the 
flanges, so arranged that a greater pressure is thrown on the 

iston flange and on the junk ring than on the cylinder walls, 
Accepted January 2, 1885). 


4005. A.. J.,and T. Oldham, and T. Perrin, Dukin- 
field, Cheshire. Pistons. (4d. 2 Figs.) February 27, 1884. 
—The piston block is made of cast iron and turned to fit the 
cylinder, This block is spirally grooved to receive a spiral spring 
ring, the ends of which overlap each other. (Accepted December 


30, 1884). 

4571. H. Lancaster, Manchester. Pistons and 
Plungers. (6d. 2 Figs.) March 8, 1834.—The piston rings 
are pressed outwards by means of coiled spiral springs bent into a 
circular form and placed in ition within the piston, so that its 
two ends come ether. hen the junk ring is in place the 
separate coils are also compressed so that the rings are forced out- 
wards in all directions. This was illustrated and described on 
i 185 of our issue of August 22, 1884. (Accepted December 23, 

884). 


5872. G. Rodger, Barrow-in-Furness. Packing for 
5) -Boxes of Steam Bagines. (6d. 6 Figs.) April 
3, 1884.—A series of white metal divided rings fit the rod, but have 
a less diameter than the stuffing-box. The gland is of sufficient 
size to outside the rings and enter the stuffing-box so that 
a secondary stuffing-box is formed between the rod and the inside 
of the maingland. The stuffing-box outside of the white metal rings 
and the secondary stuffing-box are filled with a fibrous packing, 
preferably asbestos packing. The secondary stuffing-box is pre- 
ferably provided with a second gland fitting the - (Accepted 
January 23, 1885). 


15,619. A. Soderstrom, Stockholm. Re; 
the Speed of Steam Engines, &c. (6d. 7 Figs.) Novem- 
ber 27, 1884.—The entire power produced by the engine is trans- 
mitted to the shaft of the machine to be driven by the intervention 
of one or more springs, The angle or torsion between the driving 
shaft and the driven shaft is in direct proportion to the resistance 
of the driven shaft, and is utilised to operate the regulator valve. 

ve thods of ting the springs and transmitting the 
im motions to the valve are described. (Accepted January 6, 





9692. H. Oelert Nip) and A. Bolzani, Prussia, 
Stopp’ Steam and other Engines, (6d. 5 Figs.) July 
2, 1884.—The eccentric rod which moves the slide valve of a steam 
engine is coupled with the slide rod in such a manner that these 
parts can be easily disconnected by means of a lever rated by 
a flexible connection. When the parts are disconn the valve 
gear ceases to act and the engine is stopped (Accepted January 


23, 1885). 
16,534. 

_—— New York, U.S.A.) Withdrawing the Water 
Produced by Condensation from Steam Cylinders. 
{6d. 7 Figs.) December 16, 1884,—A system of drain pipes lead 
from the cylinders to a steam trap, and are provided with suitable 
valves so arranged that steam cannot pass from the end of the 
cylinder into which it is being admi » or from the trap into 
the opposite end of the cylinder from which the steam is being 
exhausted. (Accepted January 23, 1885). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
—— with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINBERING, 35 and 36, Bedford- 
street, Strand. 


H. E. Newton, London. (C. C. Worthington, 








New Guinza,—A committee of the Geographical Society 
of Australia has been appointed to organise a scientific 
exploration expedition to New Guinea, 
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ASBESTOS. 


Aspestos is a fibrous variety of actinolite or 
tremolite, and consists of silica, alumina, magnesia, 
oxide of iron, and water. It has been known for 
many hundreds of years, and indeed it is reported 
that asbestos cloth was used on the funeral pyres 
of the ancients. Whether that be true or not, it 
is certain that until recently asbestos has always 
been regarded merely asa kind of scientific curiosity, 
valuable as an illustration of the wonderful diversity 
of nature, but of no practical use inthe world. And 
this belief continued until within the last ten years, 
when a few of the more keen-sighted thought 
they saw a purpose for which the valuable and 
peculiar properties of a substance which will resist 
decay under almost all conditions of heat and 
moisture, might be turned to good account. Almost 
simultaneously a movement was set on foot in 
England, Scotland, and Italy, and asbestos began 
to be mined and to be manufactured, at least in an 
experimental way. The time was opportune for the 
new venture. For years steam pressures had been 
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Italian asbestos lies in beds and pockets which are 
mostly reached by open quarrying, dynamite being 
largely employed in this operation. The lumps, 
as they are taken from the mine, consist of bundles 
of hard fibres, lying parallel to one another, and 
strongly bound together. They vary in colour 
from light grey to brown, and the general appear- 
ance of a fine sample of asbestos is suggestive of the 
interior of the riven trunk of a tree. By the exercise 
of a little care, threads may be separated, many 
feet or even yards in length, the continuity being 
perfect from end to end, the general appearance 
and strength being very similar to those of flax. It 
is this quality of length and strength of fibre, and its 
chemical purity, that distinguishes Italian asbestos 
from all other. The mineral is pretty widely diffused ; 
it is found in Canada, Corsica, the United Kingdom, 
and in many other places, but in most of these 
countries it presents a very different appearance from 
that we have already described. Instead of the 
bundles of fibres being;several feet in length, they 
are broken up into short pieces of only 1 in. to 3in., 
and are bound together with such rigidity that the | 













































ASBESTOS OPENING MACHINE, 


1, 2, 30, and 81, Warehouses for manufactured goods.—2, 3. Carding, condensing, spinning, and doubling machinery.— 


5. Upper floor. Beating engine.—Ground floor. 


Pan mills, hydro-extractor.—6. Millboard, and paper machine room, 


vats, &.—7 and 8. Hydraulic presses, drying closets, sieves, &c.—16, Sorting and opening machines.—17. Braiding machines, 
looms.—13, 14, 15, 21, 22, 23, 24. Raw asbestos stores, machine, joiners’ and blacksmiths’ shops, stables, &c. 


gradually rising, and whereas 30 lb. to the square 
inch at sea, and 50 Ib. on land, had hitherto been the 
average, these pressures were now beginning to be 
doubled, and the old forms of packing for joints 
and glands showed great distress. Gasket rings 
and hemp gland packings had both been superseded 
by more durable and compact appliances, but these 
were far from perfect, and when exposed to the 
higher temperature that was evidently coming, it 
was certain that they would give trouble. 

In the year 1879, three firms who had entered 
into the mining and manufacture of asbestos, formed 
themselves into the United Asbestos Company, 
Limited, and a rigorous search was made through 
the region of the Italian Alps, where asbestos was 
known to exist, to discover all the sources. The 
result of several surveys was the discovery of about 
180 valuable mining properties, covering 80 square 
miles of land, in districts which are reached about 
80 miles of Milan. All these mines were secured 


by the company from the communal authorities, 
and thus the whole of the best sources of supply 
in Italy, as far as they were known, came into the 
hands of the United Asbestos Company. The 





woody appearance of the fracture is nearly lost. 
Another peculiar characteristic of the Italian asbestos 
is the greasy feeling which it possesses, resembling 
thatof French chalk or soapstone. When the material 
is manufactured into gland packings, this quality 
becomes valuable, as it prevents it being necessary 
to introduce any foreign substances, and permits a 
perfectly pure packing of asbestos, through which 
the rod will slide with light friction, and with less 
oil than other kinds. 

The manufacture of asbestos is carried on in 
several places in this country. The chief seat of 
the industry is, however, at Harefield, near Rick- 
mansworth. By the courtesy of the United Asbestos 
Company we lately had an opportunity of inspect- 
ing the process, and as it is of very recent growth 
a short account of it may be interesting to our 
readers. All the asbestos goods used by engineers 
may be classed, as regards their process of manufac- 
ture, under two heads—paper and yarn. The paper 
may be worked up in various ways, and the yarn 
may be twisted, plaited, or woven, but the crude 
material is made to assume one of these two forms 
before it is worked into the finished article. Of 





course there are several other branches of manu- 
facture, such as boiler covering, putty, cement, 
patent fireproof paint, &c. Hence an asbestos 
manufactory combines many of the features of a 
paper works and a textile factory. The former sup- 
poses a plentiful supply of water, and consequently 
we find that the Harefield Works are situated on 
the banks of the Grand Junction Canal, at a point 
in its length where it is fed by the River Colne. 
Close to the works there is a lock, and an arm of 
the high level branch supplies water for three wheels 
which drive the machinery, and discharge into the 
lower level of the canal. The water supply is most 
abundant at all times of the year, and would suffice 
for a plant several times greater than that already in 
operation. 

The crude asbestos is brought from Italy in bags 
containing 1 cwt. to 2 cwt. each. It is discharged 
into lighters on the Thames and floated up to 
Brentford, where it enters the Grand Junction 
Canal, by which it is conveyed to the works. 
When unpacked it is found in pieces of all sizes 
from that of a man’s hand to such as a man can 
scarcely lift. These have first to be opened out to 
free the fibres from one another, and from the 
non-fibrous material by which they are bound 
together. This is an operation for which no form 
of opening machinery, such as is used in the shoddy 
or cotton waste trades, is suitable, as it is nota 
tearing and cutting action that is required, but 
one that will first crush, without destroying, and 
then separate the fibres of the pure asbestos. For 
this purpose the machine, of which an illustra- 
tion is annexed, has been devised. It consists 
of two rollers covered with teeth of pyramidal 
form. These revolve, as a rule, at equal peri- 
pheral speeds, and at the same time have a side- 
ways motion in relation to each other, so that 
the asbestos, which is fed in with the fibres 
lying parallel to the line of motion, is both 
crushed and separated at the same time. By the 
direct pressure, the binding agents are separated, 
and then the loosened fibres are combed apart by 
the reciprocating motion, which, however, is not 
sufficiently great to interfere with their parallelism. 
The mechanical device by which this motion 
is obtained will be seen at a glance from the 
illustration. The lower roller is driven directly 
from the prime mover, while the upper is operated 
by a train of gearing which allows the distance 
between the two to be adjusted. Each roller-shaft 
is connected by a collar and a connecting rod toa 
reciprocating beam, which receives its oscillation 
from an eccentric driven by a pulley and belt. Thus 
when the machine is at work the rollers are both 
rotated and drawn backwards and forwards at the 
same time. The toothed wheels are, of course, 
secured by feather keys to render this possible. 

Three machines of this kind, but of gradually re- 
duced sizes, are employed to open the asbestos, and 
then the portion with the longer fibre is taken to 
the boiling tanks to be softened by heat and mois- 
ture. Each tank is provided with a rotating beater 
which maintains a thorough circulation, taking up 
the fibre, opening and drawing it out, and then send- 
ing it forward to be soaked for a time until it comes 
round again to the beater. The short fibre is taken 
to edge runners and ground, and prepared for the 
beating engines, where the binding material is 
added, and thoroughly incorporated ; the whole is 
drawn off into a receiving tank in the millboard 
machine room. From this tank it is conveyed to 
the millboard machine, to which agitators are 
attached to keep the fibre from settling. The 
water is drawn off through a fine wire gauze on a 
revolving cylinder, leaving a thin coating of the 
asbestos pulp in the cylinder. This is then taken 
off by an endless band and transferred to a second 
solid rotating cylinder, where it steadily accumulates 
until the desired thickness has been reached. It is 
finally cut across and removed in the form of a 
square sheet of millboard or paper. 

The sheets, as they come from the machine, con- 
tain a large percentage of water, which is removed 
partly by pressure, and partly by drying. They 
are first laid between sheets of zinc in a powerful 
hydraulic press, and much of the water is forcibly 
expressed, and then they are hung up by spring 
clips in a steam-heated drying room to complete the 
desiccation. When the process is finished, the 
sheets are again pressed to render them flat and to 
improve the surface, the edges are trimmed, and 
their manufacture is then complete. The sheets ordi- 
narily measure 40 in. by 40 in., while their thickness 





varies by thirty-seconds of an inch, from #;in. to 
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din. The millboard is cut into shapes suitable for 
the purposes for which it is intended ; pipe joints 
are made with rings, valve chest joints with 
rectangular shaped washers, and other joints with 
appropriate forms. The value of the material lies 
in its indestructibility ; it is a pure mineral sub- 
stance, and suffers no change from contact with 
heat, steam, or grease, and exercises no chemical 
influence on the metal with which it lies in contact, 
so that when the joint is broken the surfaces are 
found to be uncorroded and to have suffered no 
change. A finer description of asbestos paper is 
made for electrical work, as it forms a very efficient 
non-conductor. 

So much for the first branch of the manufacture, 
which, although commercially very valuable, yields 
in interest to the second. Asbestos yarn may be 
worked up in a hundred different forms serving as 
many different uses, while the paper appears to be 
chiefly serviceable for making joints, though it is 
now being used also for making fireproof partitions, 
and for other building purposes. 1t may not 
be that we shall ever reach the time when our 
under garments will be purified by fire, instead of 
by the laundress’s art, but short of this many uses 
now filled by materials, the thorough cleansing of 
which can only be secured by their destruction, may, 
possibly, be better served by asbestos. 

We must now go back to the point in the process 
where the cleaning of the fibre ends. That descrip- 
tion of raw material designed for the manufacture 
of yarn is discharged from the boiling tanks into 
hydro-extractors situated on the ground floor of 
No. 5 (see plan on previous page). There all the 
free water is thrown out, and the drying is com- 
pleted by steam heat. The fibre is then taken to a 
‘‘ shaking” machine, which separates the long fibre 
from the short, the latter being sent into the mill- 
board department, and the former to the “ carding” 
room. But its appearance is scarcely encouraging to 
one who has been accustoméd to cotton or wool. 
These latter staples, examined under the microscope, 
exhibit a notched or serrated appearance, which ex- 
plains the ready way the material clings together 
when twisted. But with asbestos this structure is 
entirely wanting, and therefore the problem of 
twisting it into a thread presents special difticul- 
ties, which are rendered more evident when its 
behaviour in the breakers and carding engines is 
watched. Instead of leaving these in a sheet 
or “lap,” it drops out in separate fragments, 
just as it entered, except that the fibres are 
combed out straight and laid side by side, 
parallel with each other. In spite of this, how- 
ever, the carding is accomplished in several suc- 
cessive machines, each set to a finer gauge than the 
preceding. It is a difficult task to describe machi- 
nery of this class intelligibly, even with the help of 
engravings, to those who are totally unacquainted 
with it, and it would take more space than we have 
at disposal to describe the relative offices of card 
cylinders, lickers-in, and doffers. It is sufficient 
to say that the entire process is one long con- 
tinued brushing or combing, in which cylinders 
covered with teeth of gradually increasing fineness, 
pass the fibres from one to another, continually 
drawing them out, until all knots and irregularities 
are eliminated and they lie straight and parallel. 

The last machine is that known in'the woollen 
trade as the condenser. Its final cylinder is covered 
with rings of card filleting with bare zones between 
them. The fibres are stripped from these rings by a 
reciprocating knife called a ‘‘ fly comb,” and in the 
case of worsted are delivered in anumber of parallel 
filmy tapes on to a travelling apron. Above this 
apron is a second, travelling in contact with it at the 
same speed, and having in addition to its forward 
motion a sideways or reciprocating motion. The 
tapes are fed forward between the two aprons and 
are at the same time rolled or ‘‘ condensed” into 
threads. They are not spun, as there is no regular 
twist, but may be compared to threads of putty or 
dough rolled between the palms of the hands. The 
asbestos, as we have already explained, will not cling 
together upon mere contact, and consequently it 
leaves the last card cylinder as fragments rather 
than tapes. These fragments are neatly gathered 
into rows upon the apron by reciprocating scrapers, 
- and are then, condensed as they proceed to the 
coiling cans. This is a part of the process which 
has required the most time and money to work out, 
and it was only after a long course of experiment 
that a carding and condensing apparatus was de- 
vised that was successful in producing satisfactory 
threads. 





From this point the manufacture of the yarn is 
simple. It is spun upon slubbing or roving frames, 
such as are used in the cotton trade, except that no 
effort is made to draw it. These frames have a 
‘* positive take-up” and do not put any strain upon 
the yarn until it is twisted, when its tensile strength 
is very great, as the individual fibres are much 
stronger than those usually met with in spin- 
ning operations. The three remaining processes 
are doubling or twisting, braiding, and weaving. In 
the first a number of yarns are laid together, and 
are twisted into a cord or rope. This is generally 
used as the core of a braided packing, and is in- 
closed in a plaited cover by a machine of the usual 
construction, or the packing may be braided from the 
centre with fine threads. If a square packing be 
desired, in place of a round one, this is attained by 
the device of using four smaller cores round the 
central one. These extra cores are fed up through 
the heads round which the braidingspindlesrevolve in 
their mazy course, and are securely bound on to the 
middle core in such a way that the finished strand 
is of square section. One form of round packing is 
produced in a smallware loom, and is a speciality 
with the United Asbestos Company. It consists of 
a parallel or slightly twisted core, surrounded by an 
annular envelope of straight longitudinal warp 
threads bound together by a fine weft, which is 
drawn tight in the weaving and sinks into the soft 
centre, so that it is not exposed to wear until the 
covering is nearly destroyed. The result is an ex- 
ceedingly elastic gland packing which has a fine 
bearing surface on the rod, and is capable of easy 
and rapid manufacture. 

The asbestos cloth is woven in a loom exactly like 
calico, except that the reeds and healds are much 
coarser. The narrow cloth or tape is woven in a 
smallware loom. Both the sheeting and the tape 
are used for making joints, and the former is some- 
times rubber-proofed to render it water-tight. The 
asbestos and india-rubber woven tape is so con- 
structed that it can be bent round a corner with- 
out puckering, and thus is particularly useful in 
making joints in manhole and mudhole doors. 
If the cloth or tape be rubbed with plumbago or 
powdered asbestos before it is used, the joint may be 
broken and remade many times with the same 
packing. The cloth is also worked up into square 
gland packing by being cut into strips and built 
into a square rope with a backing of pure rubber to 
give additional elasticity. The edges of the strips 
lie in contact with the rod, and as the gland is 
screwed home the compression of the rubber 
feeds the asbestos forward, so that a large pro- 
portion of the whole bulk can be actually worn 
away by the continual friction before new packing 
is required. It is scarcely necessary to detail the 
many other forms of gland packing that can be 
made, as it is evident that all the forms hitherto 
manufactured in cotton can be made with asbestos 

arn. 

‘ The indestructibility of abestos renders it ser- 
viceable for many miscellaneous purposes. It is 
used for filters and strainers both for domestic pur- 
poses and for chemical liquids. It is manufactured 
into drop curtains for theatres, furnacemen’s aprons 
and leggings, firemen’s clothes and gloves, and 
ladders and ropes for fire-escapes. Asa lining for 
deed-boxes itserves to convert them into portable 
fireproof safes, and lastly it has attained a very 
great celebrity as the basis of a fire-resisting paint. 
We have already given a detailed notice of the pro- 
perties of asbestos paint of which, as most of our 
readers are aware, the United Asbestos Company are 
the inventors and patentees (see ENGINEERING, vol. 
Xxxv., p. 135), but we may here call attention to the 
fact that the whole of the buildings at the Healtheries 
were painted with it, and that Sir Frederick Bram- 
well, in his presidential address before the Institu- 
tion of Civil Engineers, stated that they owed their 
escape during an accidental outbreak of fire, to the 
covering of this paint. 

Throughout the whole of this article we have 
spoken entirely of Italian asbestos, as that is the 
speciality of the United Asbestos Company, who com- 
mand, as we have already explained, all the main 
sources of supply. But there is a considerable trade 
in the Canadian material, which, as befits its dif- 
ferent quality, is lowerin price. Both kinds may 
be seen in manufacture at Harefield, and the most 
inexperienced person may distinguish between them 
at aglance. The hard and distinctly mineral struc- 
ture of the American variety undergoes quite a dif- 
ferent preliminary treatment from the softer silky 
texture of the Alpine product. The colour of the 





cleaned Canadian fibre is a dead white, the staple is 
not long, and the peculiar greasy feel which we 
noticed above is absent. 

Asbestos occupies the unique position of being 
capable of being manufactured into paper and yarn, 
and of withstanding decay from the effects of heat, 
moisture, and many acids. In order to insure the 
full benefits from the use of this mineral, much 
patient and persevering energy and practical skill 
are required, and the United Asbestos Company 
may fairly claim to be the pioneers of most of the 
improvements that have taken place and to have 
brought their manufactures toa most satisfactory 
state. But although immense progress has been 
made, considering the short time the manufac- 
ture has been in operation, and a large de- 
mand has arisen, it may be safely assumed that 
the makers are far from attaining the ultimate 
volume of their trade or the limit of improvement 
in the manufacture. New uses and applications of 
asbestos are constantly being suggested, and new 
manufacturing appliances brought into operation, 
and it is scarcely too much to say that in the course 
of a few years it will have found its way in one 
form or another into nearly all branches of industry. 








SIDE ARMOUR v. ARMOURED DECKS. 

A very able lecture under the above heading 
was lately given at the Royal United Service 
Institute by Captain C. C. Fitzgerald, R.N., now 
Captain of the Royal Naval College, Greenwich. 
The lecturer, after a short introduction, intimated 
that he proposed to confine himself entirely to the 
consideration of armour as a protection against 
artillery fire, not that he undervalued the powers of 
the ram and torpedo, but because he did not con- 
sider the presence of armour of any kind will at all 
affect the resisting power of the vessel against these 
two latter weapons. He considered that the only 
means of protection against the ram lies in superior 
manceuvring powers and the subdivision of the vessel 
into numerous water-tight compartments, and that 
torpedo defence involves the consideration of wire 
nets, bottom plating, and other devices which were 
foreign to the subject of the paper. Returning 
then to his original heading, he assumed, with- 
out fear of contradiction, that the uses of all 
armour are to keep the ship afloat; to protect 
the magazines, boilers, and steering gear; and 
to protect the guns and their crews. He then 
argued that in order to form any correct estimate 
of the value of armour, the main point to be 
considered is the nature of the projectiles which it 
will probably be called upon to resist ; and after a 
few remarks upon the proposal of some high autho- 
rity to abolish armour altogether, because it could 
not be made of sufficient thickness to keep out heavy 
projectiles, and that therefore less harm would be 
done by allowing these projectiles to pass right 
through the side, he proceeded to quote a portion of 
Sir William Armstrong’s letter in the Times of the 
4th of last December as follows : 

‘*Every improvement in guns, projectiles, torpe- 
does, and methods of ramming, to say nothing of 
the new methods of attack which science is likely 
to develop, tends to lower the value of armour, and 
to equalise the risks of armoured and unarmoured 
ships. Upon these grounds I consider that a lavish 
expenditure upon armour clads is to be deprecated, 
while we cannot be wrong in creating a numerous 
fleet of swift heavily armed ships, protected to the 
utmost extent obtainable without armour.” The 
lecturer proceeded to criticise this statement. First, 
he said, ‘‘ I deny that ‘every improvement in guns 
and projectiles tends to lower the value of armour.’ 
The improvement in machine guns and the new 
six-pounder, which fires fifteen rounds a minute, 
has a directly contrary tendency. The increase in 
the size of guns and weight of projectile will pro- 
bably act in that direction, but the number of heavy 
guns carried must be few and their tire slow in com- 
parison with the smaller guns mentioned above. I 
do not see how torpedoes affect the question, and as 
to the improved methods of ramming I did not know 
there were any, or if there were I do not see how 
they are to affect the question of ramming. As to 
the ‘new methods of attack, which science is likely 
to develop,’ I submit that so far as we are able to 
judge of an unknown quantity, that they are as likely 
to point in one direction as the other.” 

Having thus criticised Sir W. Armstrong’s views 
he urged in defence of side armour: ‘‘ First, if it 
does not keep out solid shot it will keep out large 
capacity shell, which would do indefinitely more 
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; ve ; secondly, the great majority of projectiles 
Od dike a ship in action would not be at right 
angles or at point blank range ; thirdly, the fire 
from the light and machine guns would have a 
terribly destructive effect on the ship unprotected 
by armour, as every shell would burst inside the 
ship with deadly effect ;” and to still further 
strengthen the last point he urged that the rate of 
firing of these small guns would be very much 
quicker than that of the larger guns, and there 
being more of them also, the damage done by them 
would be immense. He then proceeded to submit 
the following suggestions : 

That in view of the recent development of light 
and machine gun fire, no iron ship is fit to go into 
action at all, or to be called a man-of-war, which 
has not got a complete water-line belt of some kind of 
armour, and that an armoured deck is no substitute 
for such a belt. Secondly, that a water-line belt of 
only 3in. of steel will keep out about two-thirds of 
the projectiles that are likely to be fired against a 
ship, for it will keep out all the machine gun fire, 
und most of the light gun fire which strikes 
obliquely and at long ranges. Finally, that from a 
naval point of view, it is a grave, nay a fatal, error, 
to leave two-thirds of the water-lines of our line-of- 
battle ships absolutely unplated, and therefore cer- 
tain to be penetrated in a hundred places by the 
terrible hail of light and machine gun fire which 
would be poured upon them in action ; seeing that 
in this condition their seaworthiness would be at 
least doubtful. 

Having made these suggestions, Captain Fitz- 
gerald urged that even now the whole of the 
so-called citadel ships should be altered imme- 
diately, the whole of the armoured deck being 
taken away except patches to cover the crowns of 
the magazines, and if necessary other weights should 
be taken out—coal or even guns and ammunition 
—so as to enable them to be given a complete 
water-line belt of armour, at least thick enough to 
keep out light and machine gun fire. 

In order to illustrate his ideas on the subject the 
lecturer then considered the case of an action between 
a belted ship as represented by H.M.S. Hercules, 
and the citadel ship as represented by the Italia, 
and he considered that the chances of success are very 
much in favour of theformer ship. The respective 
characteristics of the two ships he described as 
follows : 

The Hercules has a complete belt of 9-in. armour 
tapering off to less at the ends, and she has eight 
18-ton guns protected by 8 in. to Gin., her smaller 
guus being unprotected. 

The Italia carries four 100-ton guns, which, with 
their communications below, are protected by 
armour of great thickness ; all her other guns and 
the whole extent of Her water-line are absolutely 
unprotected even from the fire of heavy machine 
guns. The Italia having the speed of the Hercules, 
has three courses open to her: (1) She can run away 
(which the lecturer considered would be her wisest 
course) ; (2) she could play at long bowls (which the 
lecturer considers would do the Hercules no harm 
as the Italia would not hit her); or—and this is the 
course Captain Fitzgerald takes it that she must 
adopt —she can close and fight it out. 

Under these circumstances Captain Fitzgerald was 
of opinion that if the Italia did not sink the Her- 
cules by the very first discharge of her heavy guns, 
the latter would certainly put the Italia in a sinking 
condition before she could fire another shot from 
the heavy guns, for during the fifteen minutes 
(about) thus employed, the 18-ton guns of the 
Hercules would be firing a round a minute, and 
there would be a perfect hail of shot from the 
machine and light guns on both sides, the effect 
being to make a considerable number of shot marks 
on the water line of the Hercules, and shot holes 
on the water line of the Italia. Besides this the 
large capacity shell from the 18-ton guns exploded 
inside the ship above the armoured deck, would 
make short work of compartments, cork stuffing, 
and other devices for keeping the Italia afloat. 

Captain Fitzgerald proceeded to express his dis- 
approval of the citadel ships, considering that the 
appliances for keeping the water out of the un- 
armoured ends are unpractical, and not sufficient to 
check the destruction likely to be caused by the 
fire of light and machine guns. He thought that the 
citadel ships were designed under the impression 
that only heavy guns would be used against them, 
and with the idea that as it was impossible to keep out 
their projectiles along the whole length of the ship, 
it was better to keep them out of a part, and trust 


to cork filling, numerous compartments, &c., as 
substitutes for armour along the remaining length. 

The lecturer then considered how far an armour 
deck is a substitute for side armour, and main- 
tained that it must be intended not merely as a 
protection for the vital parts, but as a means of 
keeping the lower part of the ship free from water, 
when the upper part, or rather the water-line sec- 
tion, is damaged ; and he maintained that in the 
case of the Italia and some of our own cruisers 
with under-water decks, the effect of this would be 
simply to capsize her, likening the arrangements, 
for dealing with water which gets inside the ship, 
to dealing with a very troublesome burglar who has 
been allowed to get inside the house, when with 
proper cautions to exclude him you might argue the 
point with him outside. 

The lecturer concluded his interesting paper by 
saying that he considered the new designs in which 
the armour decks are above the water-line, and 
slope down to 4 ft. under water at the sides, to bea 
step in the right direction, but that even here he 
considered that the weight thus .used might be 
better employed in making a belt round the water- 
line. 

In the foregoing lecture Captain Fitzgerald has 
taken up a very strong position, and one from which 
it would be difficult to dislodge him, but there are 
many points in the lecture which are open to 
criticism. First, he has confined himself entirely 
to the question of armour as opposed to gun fire, 
but seeing that it is generally admitted that the 
ram and torpedo are each more deadly weapons 
than the gun, we can hardly allow that they can be 
left out of consideration when dealing with the 
question of armoured and unarmoured ships. How- 
ever, since the paper professes to deal only with 
the question of ‘‘side versus horizontal armour,” 
we may confine our criticisms to this point. The 
lecturer considers that the water-line belt would 
be effective to a great extent in keeping out 
large capacity shell, but it must be remembered 
that the lately introduced steel shell, with gun- 
cotton charges and base fuzes, will penetrate equally 
with shot, and do as much damage as shell when 
they burst inside, so that this argument in favour 
of the belt falls through. 

The point upon which great stress was laid in the 
lecture, is the necessity of having armour to guard 
against the effects of light or machine gun fire 
striking at the water-line, and Captain Fitzgerald 
considers that a 3-in. steel belt would be sufticient 
to keep out these projectiles. We will assume, 
though we cannot admit, that the number of projec- 
tiles striking at the water-line would be as great 
as the lecturer thinks, and suppose his suggestion 
as to the 3-in. belt carried out, even to the ex- 
tent of altering all our citadel ships, some of 
which, by the way, have been ozly seven years 
building already. Now the Hotchkiss 47 mm. re- 
volving cannon of the latest type, and which is 
much in vogue with foreigners, can penetrate 3 in. 
of steel at 500 yards, and this is only a machine 
gun; while the 6-pounder rapid-firing gun will 
pierce 3$ in. easily at the same distance ; therefore, 
supposing everything to stand as at present, the 
3 in. of steel proposed would perhaps just be effi- 
cient to keep out the greater part of the light shot. 
But can we for one instant expect to remain in 
statu quo; indeed, have we not already made an 
advance by the introduction of supplementary 
G-in. guns (in the Colossus) capable of tiring 
two to three rounds a minute, and penetrating 
(with steel shell) 8 in. of steel at 1000 yards; 
and 25-pounders, firing five to six rounds per 
minute, capable of penetrating 4 in. of steel 
at 1000 yards? Do we not hear of one of the 
great machine gun manufacturers constructing a 
32-pounder rapid-firing gun for a foreign govern- 
ment, and are they not all prepared to increase the 
size and power of the rapid-firing guns if required ? 
In the face of all this can we for one moment agree 
with a hard drawn line fixing the thickness of the 
belt at 3in.? It would only be the same old story 
overagain. As the power of the guns increases, the 
armour becomes worse than useless, and so we arrive 
again at the point from which we started. A very 
slight thickness of horizontal plating, on the con- 
trary, would be sufticient protection against the 
heaviest guns, and in conjunction with it the de- 
vices for dealing with the water which may get 
in (which devices Captain Fitzgerald now stig- 
matises as unpractical) should be made practical, 
for there seems little doubt that it is on them 








that we shall have to depend. The last point 


upon which we have to remark, is the suggestion 
by the lecturer as to the instability of those vessels 
with under-water armoured decks. This has long 
been a question, and though we understand that at 
a lecture given by one of the Admiralty officials 
the other day at the Royal Naval College at Green- 
wich (since the lecture with which we are dealing), 
a model of one of this class was tried, and stood 
the test satisfactorily, yet it would be very much 
more to the purpose if the experiments were carried 
out on one of the ships themselves. Naval officers 
would then know what they had to expect, for 
either the method of construction would be proved 
to be wrong, or confidence in these vessels (which is 
certainly not felt now) would be restored. By the 
avoidance of a practical test of this kind, the con- 
structors lay themselves open to the imputation 
that they are afraid the result may be against them, 
and if this is so, so much the more reason for the 
truth to be ascertained in time. Naval officers 
have few means of making thems2lves heard, but 
anybody who has moved in naval circles during the 
last five years, can vouch for the want of faith in 
these vessels displayed by naval officers generally, 
and how great is the wish that steps should be 
taken to test one of them practically. 








THE AUTOBIOGRAPHY OF A WHITE- 
HEAD TORPEDO.—No. V. 

AxovtT this time there was a scare in the Medi- 
terranean, and as usual the Channel Squadron was 
ordered out there to reinforce the Mediterranean 
fleet. The latter were, at the time of our arrival 
at Malta, lying in Besika Bay, waiting to force the 
passage of the Dardanelles, so that we had the 
grand harbour at Malta all to ourselves. While 
there I had two or three pleasant under-water 
trips, but they were very short, as the size of the 
harbour or rather the manner in which the ship- 
ping fill it up, make it very difficult to get a decent 
range. 

We exercised here a good deal at starting tor- 
pedoes from alongside boats, the idea being that 
you have no boat specially fitted or large enough to 
carry torpedoes. The latter are therefore charged 
with air on board the ship, then towed by the boat 
to within range of the enemy, pointed at her, and 
then, the engines being started by pulling the 
trigger by hand, away goes the torpedo. 

You will remember I have explained that the 
compressed air, after doing its work in the 
engines, passes away through the screw shaft 
which is hollow. In the first torpedoes that were 
made this was not the case, and the used air 
escaped through a valve in the top of the tor- 
pedo near the trigger. This air you know, on 
being admitted to the engines, passes through an oil 
valve, the oil in which answers the double purpose 
of keeping the valve air-tight, and (since a certain 
amount passes through with the air) of lubricating 
the engines. As you may imagine, this air when 
it escapes is strongly impregnated with dirty oil, 
and thoroughly marks anything with which it may 
come in contact. 

The first day that we were performing this exer- 
cise, it happened that the other exercising torpedo, 
which was fitted with a top escape like that I have 
described, was used. It was duly charged on board, 
towed out to within range of a boat which was 
doing duty as target, hauled up alongside the towing 
boat and pointed for the target. Jimmy Eves was 
superintending the work, and he leaned over the 
side of the boat in order that, as soon as the direc- 
tion was on, he might pull the trigger and open the 
valve. This soon happened, he pulled the trigger, 
and the result was the torpedo gave a kick and 
started off, the exhaust air (mixed with its dirty 
oil), at a pressure of fifteen atmospheres, flying 
up through the escape valve, striking Jimmy 
in the face, sending his cap flying up to a height 
of 40 ft., and causing him to go over backwards 
into the boat, not so much from the effect of the 
blow as from the unexpected nature of the assault. 
He quickly recovered himself, and such a sight you 
never saw. His face and the front of his shirt were 
thickly covered with filthy black oil, his hair dis- 
hevelled, and the most comical expression on what 
you could see of his face, as if he did not know 
whether to laugh or to cry. The former had it 
though, and after fishing in his cap, which fell down 
close alongside the boat, he thought of looking after 
the torpedo. In the excitement caused by the air 
episode every one had forgotten to look out for it, 





and now, behold it was nowhere to be found. The 
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counter, Eves said, was adjusted for only 200 
yards, and the thing could not have got very far at 
any rate, so immediate search was made for it. 
Jimmy Eves, forgetting all about his dishevelled 
appearance, rowed round and round the spot where 
it ought to have come up, trying in vain to discover 
it, and giving vent occasionally to angry grunts. 
All in vain, though ; there it certainly was not ; so 
after an hour’s search he was compelled reluc- 
tantly to proceed on board and report the loss to the 
captain. 

Captain Tarr was walking upand down the quarter- 
deck with Hand, the gunnery lieutenant, discuss- 


ing the arrangements for a grand field-day, which | 


was going to be held on Florian parade ground, 
when Eves came over the side. He, seeing the 
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captain, immediately made for him, and touching 
his hat, commenced : 


‘*’m very sorry sir but I’m sorry to say that | 


it can’t be found anywhere it’s very odd because 
I’m quite certain it couldn’t go more than 200 yards 
and yet it doesn’t seem to be there I’m afraid 
that something must have gone wrong with it but 
I think the best thing we can do is to send divers 
down at once near the spot because ii 

How long he would have gone on in this 
way, utterly regardless of stops, it is impossible to 
say, for Captain Tarr interrupted him with : 

‘* What are you talking about, Mr. Eves. What 
is it? And who have you been fighting with ? 
Really I must say you have not at all a quarter- 
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| Hand’meanwhile was in roars of suppressed laugh- 
| ter. Heat once guessed what had gone wrong, and 
though he and Eves were very good friends, I 
dare say he wasn’t sorry to see that we could go 
wrong under skilled torpedo officers quite as 
readily as with him. Besides, the appearance of 
Eves, all besmeared as he wasand ina violent state 
of excitement, was too much for any one’s gravity. 
Captain Tarr was so surprised at seeing one of his 
officers on the quarter-deck (the Holy of Holies of 
a man-of-war) in such a guise, that he did not take 
in the ridiculous part of the situation so readily. 
Poor Eves had forgotten all about the dirty oil in 
his excitement and looked unutterably foolish for a 
minute. He soon recovered himself though, and 
| was just commencing a voluble explanation of the 
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whole matter, when the officer of the watch came 
up to the captain, saying, ‘‘The captain of the 
German frigate is close alongside, sir!” 

Captain Tarr, telling Eves to wait a minute, 
went to the gangway to receive the foreign captain, 
and a moment afterwards the latter appeared. The 
boatswain’s mate piped the side, the marine guard 
presented arms, and the officers on the quarter- 
deck all took off their hats politely to the new 
arrival, After the customary greetings had been 
exchanged, the German captain said, ‘I believe I 
have some of your property alongside my vessel !” 

‘* Indeed !” said Captain Tarr, wondering what 
that might be. 

Hand, who was standing by, immediately guessed 
what it was; he was a good hand at jumping to 
conclusions having had a high mathematical educa- 
tion ; and turning to Eves he whispered, ‘‘ Here 
you are, Jimmy, your lost darling’s found.” 

Eaves pricked up his ears, and the German cap- 
tain proceeded to relate what had happened as 
follows : 

It seems that every one was on deck listening to 
fire stations being read, when suddenly a heavy 
blow was felt as if some boat had rammed the ship 
very hard, and on some of the officers running to the 
side, a lot of air bubbles were seen coming up from 
under the quarter for a few seconds, and then all 
was quiet. This particular ship was a wooden 
frigate, and had no Whitehead torpedoes, therefore 
this solution of the difficulty did not present itself. 
Everybody got into a great state of excitement as 
to what could have happened, and an immediate 
search was made inside and outside the ship. No- 
thing was found, and then adiver was sent down, with 
the result that my companion was; found sticking in 
the side, and no efforts that they made could dis- 
lodge him. 

When torpedoes are exercising they generally 
have an arrow head screwed on instead of the 
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pistol, so as not to risk damaging the latter. This 
torpedo came along with an energy of 450 foot-tons 
(300 lb. at 17 knots about), and you can imagine 
that the arrow head pretty well imbedded itself 
into the wooden side. 

Captain Tarr apologised for the torpedo’s be- 
haviour, and then said : 

‘‘You must let me introduce you to the ofticer 
who fired the torpedo.”” And turning round to poor 
Eves, who had been endeavouring to keep himself 
out of sight, he introduced him, oil and all, to the 
German captain, much to the latter’s amusement. 
He was still more amused when he heard the ac- 
count of it starting. 

The reason of its going in that direction at all, or 
so far, was however still a mystery, but on the tor- 
pedo being extricated later on, it was discovered 
that the counter instead of being adjusted to 200 
yards was at 800 yards; so it appears that Eves 
must have set itwrong. s for its divergence from 
its proper course (about 10 deg.), the conclusion 
arrived at was that in opening the valve Eves must 
have canted the torpedo over, and thus the hori- 
zontal rudder, which would at that time be acting 
to send the torpedo down, must have acted partly 
as a vertical rudder, and so given it an initial 
divergence from its true course. Poor Eves got 
tremendously chaffed about this and didn’t hear 
the last of it for many a long day. 

Whilst speaking of under-water movements I 
can’t help telling you of an episode that occurred 
whilst we were at Malta, though it does not bear 
on the subject of my work. 

I must explain, in ships of the Royal Navy, the 
men are given what is called ‘‘ general leave” once 
a month, when the opportunity occurs. This means 
that the whole of one watch, that is half the ship’s 
company, are allowed to go on shore for twenty-four 
or forty-eight hours, as the case may be. A certain 
time being fixed for the men to return on board, 
‘“Jeave breakers,” that is, those that do not return 
at thistime, are punished according to the time that 
they have broken their leave. If they are absent 
over twelve hours, a reward is offered to the police 
on shore for their apprehension, which is increased 
again in proportion to the time that they are 
absent, the amount so given being deducted from 
the leave-breaker’s pay. Now, Malta is celebrated 
for the bad liquor sold by the tavern keepers, and 





the Maltese police are pretty well known to have, 
on many occasions, enticed men to drink just before 
the expiration of their leave, made them insensible, 
and then kept them locked up somewhere for a day 
or two, after which they would take them off to 
their ships and claim the reward. In many cases 
this was done by accomplices, who hocussed the 
men, and then shared the reward. 

It happened that a case of this occurred when one 
of the old screw three-deckers had been given 
general leave. Two policemen brought down a 
blue-jacket to the landing-place at the Ropewalk, 
who had been treated in this way, intending to 
bring him off to his ship. The blue-jacket, how- 
ever, watched his opportunity, and just as they 
were going to embark, tripped up the heels of one, 
knocked down the other, and then jumping into 
another boat he and the boatman commenced 
pulling as hard as they could towards the ship. Of 
course if he got on board before the police, he 
would be punished for breaking his leave, but would 
not have to pay the amount for his apprehension. 
The police, quickly recovering themselves, jumped 
into their boat and a most exciting chase followed. 

News of anything unusual soon spreads, and 
before the boats had got over half the distance (about 
800 yards) men were crowding up the rigging of the 
different ships to watch the result. The sympathies 
of all were of course with the blue-jacket, the 
police being cordially detested by the men gene- 
rally. 

On they came, the police gaining slowly but 
surely on their victim, and at last, when about 
twenty-five yards from the ship, they caught him up 
and jumping on board his boat tried to seize the 
offender. - 

Not yet though! They had got hold of a slippery 
customer, for the next moment he had dived over- 
board and disappeared under water. 

As may be imagined, the excitement was in- 
tense. The police eagerly watched for his coming 
to the surface, ready to seize him in the water the 
moment he appeared. 

Two seconds! three! four! five passed, each 
seeming an age to the excited spectators. Six! 
eight! ten! a whole minute, and still no signs of 
the unfortunate man. 

Angry murmurs began to be heard from the dif- 
ferent ships, and boats began to crowd round the 
spot, and an eager look-out was kept in every 
possible direction. At last it became apparent 
that the poor man must have been drowned, and the 
unhappy policemen endeavoured to slink away on 
shore among the groans of the spectators. 

Not so, though. A cutter from the ship is seen 
approaching, and soon they in their turn were 
made prisoners and taken on board. When there, 
however, nothing could be done to them. They 
simply said that a description of the man had been 
sent to the police office, and they, in accordance 
with their duty, having found him, had arrested 
him and were bringing him on board, when he 
escaped, and they had given chase as in duty bound. 
Under these circumstances, nothing could be done 
with them, so they were unceremoniously bundled 
over the side and went their way. 

Shortly after this, as a group of officers were still 
gathered together on the quarter-deck talking 
excitedly over what had just occurred, a dripping 
figure appeared from under the poop, and coming 
up to the officer of the watch, touched his forelock 
and reported ‘‘Come on board, sir !” 

Every one started as if they had seen a ghost, for 
there sure enough was our hero safe and sound, and 
very much pleased with himself too, judging from 
the broad grin which spread over his face as he 
reported himself. 

The explanation was simple enough. In those 
old line-of-battle ships, sailing used to be much 
more resorted to than steaming, and consequently 
(as indeed is the case with many ships of the pre- 
sent day), the screw was made to lift. This 
necessitated a shaft or well from the upper deck 
down to the screw. Maltais a great place for bath- 
ing, and when the men were skylarking about in 
the water, many of them used to amuse themselves 
by diving down and coming up inside the screw 
well. The man in question was one of these, and 
when hard pressed by his pursuers on the above 
occasion, the idea of utilising his experience had 
flashed across him, consequently he had made his 
dive and disappeared as [ have related, a feat I 
must say worthy of a Whitehead torpedo, and so 
given a place among my adventures. 

After remaining a few weeks at Malta our 





squadron was ordered to Port Said to guard the 
passage of the Indian troops who had been ordered 
to the Mediterranean through the Canal. The 
water at the mouth of the Canal is very shallow, 
the squadron, when lying at a distance of over two 
miles from Port Said, being in six fathoms of water, 
This small depth was the cause of another mishap 
occurring to me. 

We were exercising one day, and I was just 
going to be fired. The tube was laid at 7 deg. de- 
pression, the order ‘‘Stand by” given, and then 
‘* Fire.” Unfortunately something went wrong with 
the ‘‘stand-by” valve, so that very little air got 
through it. The consequence was that I just went 
slowly out of the tube, toppling over as soon as 
my tail fins was freed from the upper guide and 
going nearly vertically into the water. 

Down I went with no chance of recovering my 
horizontal direction until soon I found my nose 
buried several feet in the soft muddy bottom, 
being kept down there by the action of the screws, 
and so gyrating round and round on my nose. This 
turning process gradually freed me, and up I came, 
but unfortunately just pointing direct for the ship. 
If the screws had kept going I must have come 
to smash again, but luckily they had performed 
the number of revolutions for which they were 
adjusted, and the counter coming into action 
stopped them when I was about ten yards off. | 
luckily had not had much time in which to get up 
my velocity, so I got off with only my arrow head 
smashed. if I had been fitted with my proper 
pistol, and had been ready for action, it would 
either have exploded while I was at the bottom, as 
soon as the safety wedge had been withdrawn, in 
which case the ship would have been shaken, or the 
explosion would have taken place on my striking 
the ship, when she would have had a hole blown in 
her. 

There was neglect here again, for had the expul- 
sion gear been properly tried, as it always should 
be before firing, this would never have occurred, or 
had the French system been used that I mentioned 
last week, of expelling with a small powder charge 
instead of the compressed air, such an accident 
could not possibly have happened. 

It was about this time that it was determined to 
keep the exercising torpedoes on the main deck in 
their carriages, instead of striking them down below 
every time. I was heartily glad when I heard of 
this arrangement, because, in the first place, since 
my fall, I was always very nervous about going up 
and down the hatchway. And in the second, I 
would now be in a better position for seeing and 
hearing all that was going on about me. With 
regard to the former I need not have been afraid, 
for a lesson like that is not easily forgotten, and as 
I have had occasion to remark before, the best way to 
make people do right is to let them see the results 
of doing wrong. Of course J don’t want to make 
out that everything should be broken, when teach- 
ing people, in order to show them the results of their 
evil-doing, but I do wish to protest against the 
practice of hiding things that go wrong, because 
they are not to the credit of those in charge. They 
should be made as public as possible, anda clear ex- 
planation given of where and how the mistake was 
made. A terrible accident occurred about this 
time which will illustrate this. As I have already 
told you, we two exercising torpedoes were now 
kept in our carriages on the main deck, and I was 
thus a witness to the events I am about to relate. 





NOTES FROM THE UNITED STATES, 

PHILADELPHIA, February 20, 1885. 
Tue total sales in iron and steel in New York, 
Philadelphia, Pittsburg, and in the leading western 
markets, for the week ending to-day, according to 
mail advices, show very little increase over the pre- 
vious week, but indicate better prospects, through 
inquiries and offers made for material to be furnished 
during the next sixty days. Among these inquiries 
are requirements for between 50,000 and 60,000 tons 
of rails, of from 56-lb. to 40-lb. sections; between 
1000 and 2000 tons of bridge iron; about as much 
building iron; between 20,0909 and 30,009 tons of forge 


land foundry iron; with firm inquiries for sheet and 


bar iron, &c. The consumers throughout the country 
are very backward in placing large orders, even when 
assured that lower prices will lead to restriction of pro- 
duction. The total quantity of ingots converted last 
year in the United States was 1,538,555 tons, seven 
per cent. less than for 188%, and nine per cent. less than 
the highest production, which was in 1882. Penn- 
sylvania’s production was 1,029,244 tons, against 
1,044,396 tons in 1883. There are Bessemer steel 
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works in eight States. There are in all 21 Bessemer 
steel-converting works, and the building of several 
projected, the production of which will be used for 
nail purposes. ‘The supply of steel rails last year was 
1,119,041 tons, or 13 per cent. less than the produc- 
tion of 1883, and 22 per cent. less than the production 
of 1882, the year of the heaviest production. The 
total production of Bessemer steel rails, iron rails, and 
open-hearth rails for last year was 1,140,932 tons, 
against 1,360,604 tons for 1883, and 1,688,794 tons for 
1882. ‘There is an increase in the diversion of steel 
ingots to other than rail purposes. The decline in the 
amount of steel ingots for rails was from 78 to 72 per 
cent. in 1883 and 1882, respectively. In 1883, 167,506 
net tons of Bessemer steel were manufactured into bars, 
rods, and shapes, and 38,235 tons into plates and 
sheets. Last year the figures were, respectively, 
168,143 tons and 18,754 tons ; but these returns are 
not quite complete. The iron trade is still exceedingly 
depressed, and there are no indications of any upward 
tendency. Steel rails are in moderate request, and 
large blocks could be placed at 26 dols. at mill. It does 
not appear at present that there will be any early active 
demand. Merchant bar sells at 14 to 1? cents; forge 
iron, 15 dols. to 16 dols. at tide water; foundry iron, 
16 dols. to 18 dols. Labour reductions still continue. 
Tariff organisations are being formed for the promulga- 
tion of the protection doctrine. Tworival organisations 
were perfected this week in New York ; but they will 
be consolidated, and vigorous efforts will be made to 
combat the efforts of the revenue reformers, who on 
their part have determined that nothing shall be left 
undone to place before the people a truthful exposition 
of their political economic views. 


PUMPING MACHINERY. 

On page 234 we give a perspective view, and on 
page 235 an elevation and a plan of a set of horizontal 
double force pumps shown at the late Turin Exhibition, 
by Messrs. Bosisio, Larini, Nathan, and Co., of Milan. 
They are designed to deliver 1000 tons of water per 
hour with a head of 200 ft., and are of the type usually 
employed on the Continent for water works. In an 
early issue we shall publish further iliustrations, and 
for the present reserve a detailed description of the 
apparatus until the whole of the engravings are before 
our readers. 


THE NEW “SCOUTS” FOR THE ADMIRALTY. 

Mvcu gratification has been expressed in Glasgow 
and over the Clyde district generally, that the contracts 
for all the six torpedo cruisers, for the construction of 
which tenders were recently asked by the Admiralty, 
have been placed on that river, the successful offerers 
being Messrs. James and George Thomson, of Clyde- 
bank. These vessels are to be of what may be called 
the ‘‘Scout” class, that being the name of the cruiser 
which is now being built for the Navy by the same 
firm. They may be said to be of a new type, the 
special design of which is that, with very limited 
dimensions, they shall have a high rate of speed. It 
has been stated that in all thirty-seven firms in the 
various shipbuilding centres of the three kingdoms 
were supplied with specifications of the new warships, 
and seventeen of these firms are connected with the 
Clyde, only twelve of whom, however, lodged tenders 
with the Admiralty. Tuesday of last week was the 
last day for receiving the tenders, and on the following 
Saturday Messrs. Thomson were officially informed 
that their tender had been accepted. Such prompt 
action on the part of the authorities has hitherto been 
unknown ; indeed, it is not yet three months since the 
First Lord of the Admiralty announced that the 
Government had resolved on making certain important 
additions to the Navy, of which the unarmoured 
cruisers of the Scout class are the forerunners. Four 
of these vessels willat once be laid down on as many 
vacant berths in Messrs. Thomson’s shipyard, and the 
keels of the other two will follow in the course of a few 
weeks, when the Scout now in hand and a paddle 
steamer have been launched. The time allowed for 
the construction and delivery of the six vessels is two 
years and three months. 

In the vessels of the Iris class there were inaugurated 
some important improvements in the forms of ships 
and propellers, and these were developed in the 
Leander, with the result that it was rendered possible 
to obtain a speed of 164 knots per hour—which is the 
estimated speed of the Scout now on the stocks—on 
a much smaller horse-power than formerly. Then, 
again, the use of forced draught, which has of late 
been so successfully introduced into vessels of the 
Royal Navy, has also contributed to get a greater 
horse-power for a given weight of machinery than was 
considered practicable a few years ago. In the 
vessels of the Comus class, which were built some half- 
dozen years ago, the weight of the machinery was 
3} cwt. to3$ ewt. per horse-power. Whereas in the 
Scout now in hand the machinery will only weigh 
2 cwt. per horse-power. That fact shows most re- 
markable progress in a very short space of time. It is 
confidently anticipated that in the vessel now nearly 
ready for launching, and which is the type of the six 
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vessels just contracted for, it will be possible for a 
ship 220 ft. in length, having a displacement of 1430 
tons, to run at the before-mentioned speed, and carry 
coals enough for seven days’ full-speed steaming. She 
is a vessel of 34 ft. beam, with a depth of 19 ft., and 
she is throughout constructed of steel. The new 
Scouts, which will likewise be steel-built, will have a 
greater length by 5 ft., and 2 ft. more beam, the dis- 
placement being 170 tons more, or 1600 tonsin all. This 
increase in the size and displacement of the new Scouts 
will make them about one-ninth heavier. 

The Scout has a protective deck over her machinery 
and boilers, or over fully 100 ft. of her length amid- 
ships. At the two ends, where there is no such 
protective deck, she is very minutely subdivided, and 
in this way there is comparatively little prospect of 
disablement arising from flooding in these parts. The 
protective deck in the new Scouts will extend from 
stem to stern, and while greatly adding to the efficiency 
of the ships, it will considerably increase the difficulty 
of their construction. She will be driven by twin- 
screw engines placed in one engine-room, and by four 
boilers of the Navy type eal in two separate rooms. 
The protection of the engines and boilers, on the sides 
of the ship, will be provided by blocks of coal form- 
ing a layer of from 5 ft. to 7 ft. in thickness, and 
the engines and boilers being placed well below 
the water-line. The armament of the first Scout will 
consist of eleven torpedo tubes and four 5-in. guns and 
eight Nordei:felt machine guns. Two of the former 
will be in the bow and one in the stern, all firing in 
a line with the keel, and there will be four on each 
side of the ship on the upper deck. In the new Scouts 
the armament will consist (1) of six 6-in. guns mounted 
on the Vavasseur principle, with elaborate cylindrical 
supports ; (2) of eight machine guns ; and (3) of eight 
torpedo tubes—one each at bow and stern and three 
along each side. As the armament is comparatively 
small, so the magazines are fairly simple, though at 
the same time they involve considerable care in their 
arrangement. 

At this point we ought to add a remark or two in 
regard to the machinery of the new Scouts. It will be 
increased from 3200 to 3500 indicated horse-power. 
Several minor modifications wil! be introduced, which 
will, with the increased power, add about 12 per cent. 
to the cost of the machinery. Instead of consisting 
of one compartment, as in the Scout now in hand, 
the engine-room will be in two parts separated from 
eack other by a water-tight bulkhead. This willadd 
to the efficiency of the ships, but it will also add 
greatly to the weight and cost both of the hull and the 
machinery. 

The hulls of the new Scouts will show an improve- 
ment on the appearance of the first Scout, inasmuch 
as they will each be provided with a removable clipper 
stem ; and the stern will be like that of an ordinary 
merchant ship. The sail power will be very much in- 
creased, and a bowsprit will be added, and there will 
be three masts, whereas the vessel now in hand has a 
light schooner rig. The quarters of the officers and 
crew are in the poop and forecastle, and though some- 
what small, they are well arranged. 








LAUNCHES AND TRIAL TRIPS. 

On Tuesday, the 24th February, the steam trawler 
Dolphin, built at Dundee by Mr. W. B. Thompson, for 
the Lowestoft Steam Carrying and Fishing Company, 
had her official trial trip down the Tay. She measures 
100 ft. by 20 ft. by 10ft., and has compound engines 
(supplied by the builders), which during the trial deve- 
loped 300 indicated horse-power at a mean speed of 11 
knots per hour. 

For the ‘‘ Firth” line of sailing ships, owned by Messrs. 
James Spencer and Co., Glasgow, an iron barque of 1250 
tons, named the Firth of Stransa, was launched on Thurs- 
day, the 26th February,'from the yard of Mr. W. B. 
Thompson, Whiteinch, Glasgow. She measures 228 ft. 
by 36 ft. 6 in. by 21 ft. 

On the same day a trial cruise down the Clyde was 
made by the new steel screw steamer Gardenia, recently 
built and engined by Messrs. D. and W. Henderson and 
Co., Glasgow, for Messrs. Alexander A. Laird and Co.’s 
well-known line of Channel steamers. She is a vessel of 
450 tons, and measures 172 ft. by 27 ft. by 125 ft., Her 
driving machinery consists of a pair of engines of 700 
horse-power indicated, steam being supplied by a large 
steel boiler working up to a pressure of 90 Ib. per square 
The weather was 


the behaviour of the vessel in a rough sea gave much 
satisfaction. 

On Friday last the double twin-screw passenger steamer 
Snowdrop, left the Seacombe stage to take ber trial trip 
on the measured mile off Waterloo. She is 130 ft. long, 
35 ft. beam, and 6 ft. Gin. draught. She is the second 
of two sister vessels built to the order of the Wallasey 
Local Board by Messrs. William Allsup and Sons, 
Preston, from the designs and under the superintendence 
of Messrs. Flannery and Fawceus, of Liverpool. Both 
vessels are built of steel throughout and to the highest 
class ‘at Lloyd’s. They are divided into eighteen water- 
tight compartments, and both main and saloon decks 


so Very stormy as not to admit | 
of atrial of speed being made on the measured mile, but | 





are of teak. The machinery consists of two pairs of 
engines having cylinders 18 in. and 37 in. in diameter 
and 24 in. stroke, with two steel boilers working at a 
pressure of 100 lb. Each pair of engines drives two pro- 
pellers, one at either end of the vessel. On her trial trip 
a speed of 12} miles per hour was attained, and the vessel 
proved to be very readily handled. Like her sister ship 
Crocus, she will be fitted with the electric light by the 
Manchester Edison Company. 





The new wooden steam fishing vessel Alice, built b 
Messrs. Marr Brothers, Leith, and owned by the Fort 
Steam Fishing Company, went up the Firth of Forth on 
her official trial trip on Saturday, the 28th!February. She 
is intended for the deep-sea line fishing, and measures 76 ft. 
by 18 ft. by 8 ft. 6 in. ; she has been supplied with engines 
of 55 horse-power by Messrs. John Cranand Co., Leith, 
her consumption of coal being equal to one ton per day. 
en average speed got on the trial trip was 84 knots per 

our. 


At the same port on the same day, asteel screw steamer 
of 850 tons gross, named the Britannia, was launched 
by Messrs. J. and H. Morton and Co., the owners being 
Messrs. James Currie and Co., Leith. She measures 
210 ft. by 27 ft. by 14 ft. 6in., and is being supplied by 
the builders with engines of 120 horse-power nominal, the 
cylinders being, respectively, 30 in. and 62 in. in diameter 
with piston stroke of 35 in. 


Also on the same day, Messrs. William Denny and 
Brothers, Dumbarton, launched the Lalpoora, a steel 
screw steamer of 3310 tons gross register, and measuring 
340 ft. by 42 ft. by 29 ft. Messrs. Denny and Co. are 
fitting her with triple expansion engines having four cy- 
linders, and an indicated horse-power of about 2000. 
The owners are the British India Steam Navigation Com- 
pany. 

Messrs. A. Hall and Co., Aberdeen, launched a fine 
steel barque of 380 tons gross register on the 28th ultimo ; 
she was named the Rosalind, and measures 140 ft. by 
274 ft. by 13 ft.; she has been built to the order of 
Messrs. John Sutcliff and Sons, Grimsby, and is intended 
for the West Indian trade. 





has just been supplied with new engines by Mr. B. 
Thompson, Dundee, made her trial trip down the river 
on Saturday. <A speed of 9} knots per hour was attained 
while running the measured mile, the tide being in favour 
but the wind contrary at the time. The Earl of Mar 
and Kellie was built at Alloa in 1857, and for many 
years was employed in the China and Cape trade. Last 
year she was sent to Greenland as a sailing vessel, and 
as the owner Mr. Duthie intends to employ her in the 
Arctic seas he has had her strongly fortified and doubled 
and supplied with steam power, the engines being con- 
—— from specifications prepared by Mr. Alex. Smith, 
Jundee. 


The whaler Earl of Mar and Kellie, of ag gag 





On March 2 there was launched from the yard of her 
builders, Messrs. Raylton Dixon and Co., Middlesbrough, 
a steamer named the Transition, which has been built to 
the order of Messrs. J. M. Lennard and Sons, of Middles- 
brough. The vessel is built to carry 2350 tons dead- 
weight and is of the following dimensions: Length, 267 ft. 
over all; breadth, 36 ft.; depth moulded, 19 ft. 6 in. 
The ship is built of steel made entirely in the Cleveland 
district, the angles and beams being from the works of 
Messrs. Dorman, Long, and Ce., and plates made by 
Messrs. Bolckow, Vaughan, and Co. at their steel plate 
mill at Eston. This is the first ship built entirely of local 
steel, but already the makers have contracted for many 
thousands of tons and have their order books full for 
months tocome. Triple expansion engines with an initial 
steam pressure of 160 1b. per square inch will be used. 








Steam TRAMWAY ENGINES FOR BURNING “EARTH OIL.’ 
—We have noticed from time to time the successful 
running of the’Rangoon steam tramways worked by 
Messrs. Merryweather’s motors. This firm has been ex- 
perimenting with Rangoon earth oil as fuel, and the 
result having proved satisfactory, an engine arranged to 
burn this fuel has been sent to Burmah for working the 
tramways there. It is anticipated that the working ex- 
penses of the line will be still further reduced some 20 
per cent. in cost of fuel alone. 

AMERICAN ENGINEERING ENTERPRISE. — Mr. Arthur 
Rigg read a paper on this subject at the last meeting of 
the Society of Engineers, based on his observations during 
a visit to Canada and the United States last autumn. 
We find room for the substance of the final para- 

raph of Mr. Rigg’s paper, which will be read with 
hich appreciation by American engineers. ‘‘ The idea of 
putting up everything cheaply, not only saps the fenn- 
dations of permanent success, but depreciates the quality 
of manufactured articles, and destroys honest dealin. 
Thus some of ovr goods are being driven ont of foreign 
markets, and replaeed by the more honest American 
productions. The writer considers it the most genuine 
patriotism to tell his countrymen the truth, without 
disguise ; believing that we can never lead the van of pro- 
gress if we shut our eyes to what goes on in the world 
around. America is the best country for us to copy from, 
as itis inhabited by our own people ; and there is more for 
an engineer to learn there than from any other place in the 
world. They welcome every new invention, and the man 
of genius can hope for an early reward to his labour ; 
while the engineer can freely obey the sound maxims— 
make first sure of those general principles you intend to 
apply, then trust them implicitly ; and finally, never be 
afraid to carry them out.” 





[Marcu 6, 1885, 
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ever reached that part of the boiler unless from over 
accumulation by neglect. 

These boilers are now using semi-bituminous coal with 
great advantage. The furnaces seem particularly well 
adapted for it, and the absence of smoke at the top of the 
smoke pipe is an assurance Of excellent combustion, it any 
other evidence is needed. Engineers have given consider- 
able attention to these boilers, and lately there have been 
several put in operation with good success. Though said 
to be in opposition to the United States steamboat inspec- 
tion laws, I hardly think a fair interpretation of the whole 
of the law warrants the assertion. ” setting up on ship- 
board the brickwork must be carefully done, to be lasting. 
In the two years’ practice on these boilers, I found that 
all masons are not to be trusted to use the required care 
in building the walls. 





THE CONSTRUCTION OF LOCOMOTIVES. 

AT the meeting of the Institution of Civil Engineers, 
held on Tuesday, March 3, Sir Frederick J. Bramwell, 
F.R.S., President, in the chair, the paper read was on 
“The Construction of Locomotive Engines, and some 
Results of their Working on the London, Brighton, and 
ig Coast Railway,” by William Stroudley, M. Inst. 


The author, on his appointment to the London, 
Brighton, and South Coast Railway, in 1870, had to con- 
sider what kind of locomotive engine and rolling stock 
would best meet the requirements of the service, as, 
owing to the great increase and complication of the lines 
and traffic, the original primitive engines and rolling 
stock were not able to do so. e, therefore, in 
the same year, designed a large goods engine, class 
“C,” arranging the details so that they would 
enable him to construct the several classes illus- 
trated, all the principal parts being interchangeable. 
Having had long experience with both outside and 
inside cylinder engines, he adopted inside cylinders, but 
placed the crank-pins for the outside rods on the same 
side of the axle as the inside crank, the outside pin, 
however, having a shorter stroke ; and he thus obtained 
the advantages of both systems. He adopted the method of 
putting the coupled wheels in front, instead of at the back 
as usual, which permitted the use of small trailing wheels, 
lightly weighted, and a short outside coupling rod for the 
fast running engines, and also a much larger boiler than 
could be obtained when thecoupled wheels were at the back. 
The author adopted a somewhat high centre of gravity, 
believing that it made the engine travel more easily upon 
the road, and more safely at ‘high speeds; the slight 
rolling motion, caused by the irregularities of the road, 
having a much less disturbing influence than the violent 
lateral oscillation peculiar to engines with a low centre of 
gravity. The high centre of gravity also threw the 
greatest weight upon the outside or guiding wheel when 
passing round curves; and this relieved the inner 
wheels, and enabled them to slip readily. The 
author used six wheels in preference to a bogie for 
these engines, to avoid complication and unnecessary 
weight. The engines were very light for their power. 
Spiral springs were used for the middle axle, and these 
had a greater range than the end ones for the same weight. 
The two cylinders of the large engines were cast in one 
piece, with the valves placed below, giving lightness, 
closeness of centres, and easy exhaust and steam passages. 
The crank-axle was the only disadvantage left in am in- 
side cylinder, inside-framed engine, and, when this was 
of good proportions, it offered but a small objection. 
Owing, however, to the narrow gauge of the rails in this 
country, the crank-axle could not be made so strong as it 
ought to be, or there would be no reason why a crank- 
axle should break. When the flanges of the driving 
wheels were turned down thin, so as to avoid the side- 
shock given by crossings and check-rails, there only re- 
mained the strain of the steam upon the pistons to cause 
breakage ; the action of this was precisely the same as 
the methods used by the late Sir William Fairbairn in 
testing to destruction the model tube for the Menai 
Bridge, by letting a heavy weight rest upon it suddenly 
at frequent intervals. The deflection, if sufficient, caused 
a crack at the weakest place, which gradually} extended 
until fracture took place. This was precisely what 
occurred in the axle; the crack invariably commencing 
on the side of the axle opposite to that to which the steam 
was applied. 

he author, after thirty years’ experience, believed 
that the separate parts of locomotives, including tyres, 
axles, piston rods, side rods, bolts, cotters, and carriage 
and wagon axles, broke from the same cause ; they did 
not break when carefully designed, and made with proper 
materials and workmanship. As the crank axle could 
not be made of the proper strength, it was well to con- 
sider how to avoid, as far as possible, risk of accident by 
its failure. By making the axle-boxes and horn blocks 
deep and strong, giving large flat surfaces against the 
boss of, the wheel and the outside of the crank arm, 
the driving wheel was kept in position after the 
axle was broken, if the fracture occurred in the usual 
place, namely, through the inside web near the crank- 
pin, or through the centre part where it joined the 
inside web. An axle, broken in this manner, would 
run safely over any part of the road, except at a through- 
crossing, where the guiding rail was lost, and the flange 
was liable to take the wrong side of the next point ; this, 
however, had not happened in the author’s experience. 
The author had always hooped the larger cranks, and had 
for some time hooped every new crank in the same pro- 
, portion as adopted on the Great Northern Railway, thus 
reducing the risk toa minimum. The engines had been 
arranged that part of the exhaust steam might be turned 
into the tender or tanks, so that the feed water might be 
heated. This was a special advantage in a tank engine. 
by increasing the total quantity of water; it also kept 





the water supply of greater purity, and it relieved the 
boiler of a certain amount of duty in heating the water 
from the ordinary temperature to that which feed water 
required. The feed pumps had been designed to meet 
the requirements of pumping hot feed water. The pro- 
portions of the valve gear gave an admission of 78 
per cent. of steam in full gear, which could be reduced to 
12 per cent. with excellent results ; and as at high speeds 
the steam was never exhausted, the temperature of the 
cylinder was maintained, and as much steam was locked 
up in the cylinders as raised the pressure at the end of 
the stroke to near that in the steam chest. This made 
the engine run very smoothly at high speeds, and turned 
what would otherwise be an extravagant coal burner into 
an economical machine. And for the same reason the 
compounding of fast passenger or frequent stopping loco- 
motives was not likely to show much, if any, economy 
over a well-designed, simple engine. The case was 
ditferent, however, in heavy goods engines, working 
with a late cut-off most of the time, and where the con- 
ditions approximated closely to those of a land or marine 
engine with a constant load. The back pressure observed 
in the diagrams of the high-speed locomotives was not 
therefore a defect, but an advantage, and the author accord- 
ingly used small steam ports and short travel of slide 
valve. These remarks as to back pressure did not apply 
to the pressure in the exhaust pipes, where it should be 
as small as possible, but only to the back pressure in 
the cylinder. The latter was greatest at high speeds, 
when a small volume of steam was passing through the 
cylinders, and small power was required, and least when 
working full power with the smallest expansion. All the 
passenger engines and many of the goods engines were 
titted with the Westinghouse automatic air brake, as were 
also the whole of the carriages. The brake gave entire 
satisfaction, and complete control of the trains. The 
author took considerable pains with the fittings and 
details when it was first introduced, and arranged the 
gear for the engines, so that the brake acted upon each 
wheel independently, allowing the springs freedom to act ; 
or it acted upon the front of all the wheels, as in the tank 
engines, the brake of which was moved by hand as well 
as by the air pressure. The Westinghouse air pump 
had been fitted with a plunger at the bottom end 
of the rod, 1? in. in diameter, and this pumped water 
into the boilers of the goods engines when they were 
in sidings or were delayed by signals. For the ex- 
press and large goods engines, the greatest possible 
amount of heating surface had been provided; the 
firebox was capacious, with small tubes of consider- 
able length in proportion to their diameter, little or no 
flame being generated with the coal used, and a very 
small amount of soot. The fuel which was found cheapest 
to consume in this locality, was smokeless coal from South 
Wales, mixed with a small quantity of bituminous coal 
from Derbyshire. The boilers were made of the best 
Yorkshire iron, with plates having planed edges ; holes 
were drilled after the plates had been bent; the joints 
were butt-joints, and they were hand rivetted. The con- 
struction of the ash-pan and its dampers, perforated 
plates, water supply, and the arrangement of firebars, 
brick arch, firedoor, and deflector, were shown. The indi- 
cator diagrams, taken by one of the Crosby Steam Gauge 
Valve Company’s indicators, at various speeds, and 
under varying conditions of gradient, afforded a fair 
idea of the working capabilities of these engines, the 
economical value of which was best shown by quoting 
the consumption of fuel for the half-year ending the 30th 
of June, 1884, when the average of the whole of the 
engines on this line was 29.74 1b. per engine mile, in- 
cluding the coal used in raising steam. A _ great 
number of careful tests had been made of the amount of 
coal required to raise steam in the engines from cold 
water, and also from the partially-heated water when the 
boiler had not been emptied, and this amounted on an 
average to about 3lb. per milerun. Some doubt had been 
expressed as to the value of heating feed water by the ex- 
haust steam. The author, therefore, had a number of 
tests made with the ordinary heating apparatus removed, 
and water fed to the boilers by the feed-pumps, and in 
one series by a Borland’s injector. The amount of power 
required to work the pumps was inappreciable, and the 
heated feed water brought about reduction in the con- 
sumption of fuel to the extent of over 24 1b. per train-mile. 
It had also been found that heating the feed water by 
direct contact of the steam did not, on this railway, in- 
juriously affect the boiler plates. With a view to _ascer- 
tain what was the amount of power required to haul a 
train from Brighton to London, a complete set of forty- 
nine diagrams was taken from the engine Gladstone, 
working an express train of twenty-three vehicles, the 
total weight of train and engine being 335 tons 14 cwt. 
A section of the line was given, and clearly illustrated 
the result, giving the horse-power at about every mile, the 
speed, and the gradient. The temperature of the gases in 
the smokebox was taken at frequent intervals; also the 
degree of vacuum in the firebox and in the smokebox, and 
the quantity of water used out of the tender. To the 
latter had to be added the water condensed from the ex- 
haust, which, from experiments, the author estimated at 
20 per cent. This gave an evaporation of 12.95lb. of 
water per 1 lb. of coal, and 1 lb. of coal would convey one 
ton weight of the train 134 miles, at an average speed of 
43.38 miles per hour, over the Brighton Railway, the rate 
. consumption being 2.03 lb. of coal per horse-power per 
our. 








NOTES FROM THE SOUTH-WEST. 
Falmouth Docks Company.—The directors state in their 
annual report that the general depression in the shipping 
trade has continued to affect the revenue of the docks, the 
total register tonnage of vessels entering during 1884 being 
319,344, as compared with 337,635 in 1883, The receipts 





from harbour and quay dues during the past half-year 
show a considerable falling off, and the other sources of 
revenue from shipping have suffered in a lesser degree, 
but the protits from discharging and reshipping cargoes, 
and from warehouse rents, have been well maintained, 
The imports of goods for home consumption have slightly 
increased. The interest due to the Public Works wed 
Commissioners has been duly paid as it accrued, and 
11357. 4s. 1ld. has been remitted during the half-year 
in reduction of the loan for new works. The advances dur- 
ing the same period were 700/. The engineer reports that 
the works and plant have been maintained in good repair, 
and that the construction of anew crane is being proceeded 
with. 


Brecon and Merthyr Tydfil Junction Railway.—The 
directors state that notwithstanding the depression which 
has more or less affected the trade of the district, the 
gross receipts from all sources still continue to increase, 
A certain amount of traffic has passed over the line from 
the Pontypridd, Caerphilly, and Newport Railway, and 
has helped to swell the returns. The full benefit to be 
derived from that connection will not, however, be felt 
until a line connecting this company’s system direct 
with the Alexandra Dock Company’s lines is completed. 
This line is in process of formation, and is making satis- 
factory progress. The whole of the line (with the excep- 
tion of the Caerphilly branch) has now been laid with 
steel rails, and as the work done during the half-year is 
greatly in excess of the average required, a sum of 
53467. 1s. 8d. has been charged to the reserve fund, leaving 
the estimated cost of i iniles charged to revenue, against 
2 miles 22 chains in the corresponding half-year. Ad- 
vantage has been taken of the opportunity afforded by in- 
creased receipts to make a necessary addition to the depre- 
ciation account to provide for the renewal of engines, and 
asum of 20007. has accordingly been accredited thereto 
for that purpose. 


Newport Slipway Company.—The first sod of this com- 
pany’s dry dock was turned on Tuesday. The con 
tractor will at once push on with the work. A number 
of houses will be erected for the company’s workmen, 
and the contractor will provide accommodation for 
his men. 


Redruth. —A Local Government Board inquiry was held 
on Thursday at Redruth concerning an application by the 
Local Board of Health for power to borrow money for 
water supply works, and for other purposes. After hear- 
ing a full explanation of the proposals, the inspector (Mr, 
Arnold Taylor) said he would recommend that permission 
be given to borrow 500/, for water works, 1000/. for 
sewerage works, and 500/. for street and road impreve- 
ments. 

Mid-Wales Railway.—The half-yearly meeting of this 
company was held on Wednesday, in London, Mr. D.G, 
Sheppard presiding. The report stated that, nothwith- 
standing the general depression of trade and the conse- 
quent decrease of traffic on railways generally, there had 
been a relatively satisfactory half-year’s working in com- 
parison with the same period of 1883, the increase being 
420/. 3s. 6d. During the past half-year 200 tons of steel 
rails had been laid down. 


Torpoint.—A special vestry meeting was held at Tor- 
point on Thursday to consider what steps should be 
taken in view of the refusal of the rural sanitary au- 
thority to forward for the approval of the Local Govern- 
ment ) ode a scheme for the drainage of Torpoint. It 
was decided to forward the plans approved by the vestry 
to the Local Government Buard, and ask them to hold 
an inquiry; also to grant 2000/, for carrying out the 
works, 


Pembroke and Tenby Railway.—The fifty-first half- 
yearly meeting of this company was held in London on 
Friday. The directors presented to the shareholders 
the statement of accounts for the half-year ending Decem- 
ber 31, 1884. The receipts amount to 14,711/. 19s. 10d., 
as compared with 14,602/. 18s. for the corresponding 
period last year, being an increase of 109/. 1s. 10d. 
The expenditure was 8043/. 16s. 4d., in compari- 
son with 7274/. 6s. 1d., being 7692. 10s. 3d. addi- 
tional. During the half-year 8033 more passengers 
travelled on the line, but in consequence of there being a 
falling off in the receipts from first-class traffic of 220/. 1s., 
the working expenses for the half-year were 54.6 per cent. 
of the receipts. Over one-third of the permanent way 
has now been relaid with steel rails. The expenditure on 
repairs and renewals of engines and wagons still continues 
exceptionally heavy ; the stock is, however, being mate- 
rially improved. 


Teignmouth.—The Teignmouth Local Board on Tues- 
day discussed and accepted the report of Mr. John 
Watson, of Torquay, concerning certain drainage works, 
and appointed Mr. Watson consulting engineer to the 
works until their completion. 


Alexandra Docks and Railway.—The half-yearly meet- 
ing of this company was held in London on Friday, Mr. 
J. C. Parkinson, managing director, in the chair. The 
chairman said the business of the docks during the past 
half-year had been on the whole satisfactory. The ship- 
ments of coal from Newport Docks and river to foreign 
countries in 1884, reached 1,721,512 tons, as against 
1,581,463 tons in 1883, showing an increase of 9 percent. In 
the shipments of coal] coastwise the progress of Newport 
was also significant, the total clearances having reached 
1,031,540 tons, as against 977,495 tons in 1883. In the 
imports of iron ore and other produce, Newport was now 
taking the lead of the ports in the Channel. The com- 
pany’s Bill in Parliament this session was for a short 
railway to connect the old dock with the Alexandra Dock, 
to abolish certain level crossings which had been long a 
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danger to the town, and to give the company legitimate 
facilities of communication. 

Penrhiweiber Colliery. - Mr. A. Peart has been 
appointed assistant manager of the above colliery, Mr. 
Peart has only just left the Mardy Colliery, where he 
filled a similar position. 

Milford Docks Company.—The half-yearly a gs | of 
this company was held in London on Thursday, Mr. 
Newbon in the chair. The chairman said the balance- 
sheet fully set forth the state of the company’s affairs, 
consequent upon an award made by the Right Hon. A.5. 
Ayrton, which he should ask-the proprietors to consider 
at an adjourned meeting on March 19. He might, how- 
ever, say that the company owed creditors, as shown by 
the award, 71,856/., the completion of the works would 
cost 125,000/., and the interest and expense of administra- 
tion during the two years of construction was placed at 
220,000/., whilst their total outstanding capital was 
(45,2511. As negotiations were still proceeding, and he 
hoped satisfactorily, he would simply move that the meet- 
ing be adjourned for three weeks. The motion for 
adjournment was put and carried by a small majority. 


vhondda and Swansea Railway.—The directors report 
for the information of the shareholders, that the whole of 
the important section of the line from Cyimmer to Port 
Talbot, nine miles in length, will be ready for traffic by 
the end of May. The portion of the samesection between 
Pontrhydyfen and Aberavon will, with the approval of 
the Board of Trade, be available for passenger service, 
April 2. Difficulties in the way of obtaining possession of 
the 'and for the construction of the Rhondda Tunnel 
having been to some extent removed, the directors hope 
they will shortly obtain possession, so as to enable them 
to proceed with the work, which the engineers are confi- 
dent can be completed in two years, 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Ivon Market.—The pig-iron warrant market 
was again strong last Thursday, and an advance of 1d. 
per ton was secured, making 34d. on the week. There 
were transactions on forenoon ’Change at 41s. 5d. to 
41s. 6d. cash, also at 41s. 7d. to 41s. 8d. one month, the 
close being buyers at the higher quotations with sellers 
wanting 4d. per ton more. In the afternoon business was 
done at 11s. 64d. and 41s. 7d. cash, also at 41s. 8d. and 
41s. 84d. one month, with sellers at the close at the top 
quotations, and buyers at 4d. per ton under. Friday’s 
market was very firm, and prices made a further advance 
of 2d. per ton. Business was reported during the fore- 
noon at 41s. 64d. up to 41s, 9d. cash, also at 41s, 84d. up 
to 41s. = one month, cnd the close was sellers at 
41s. 8d. cash and 41s. 10}d. one month, with buyers at 4d, 
less per ton. Transactions took place in the afternoon at 
41s. 64d. to 41s. 8$d. cash, also at 41s. 84d. to 41s. 10d. 
one month, and buyers at the close were offering 41s. 8d. 
and 41s. 10d. cash and one month, respectively, with 
sellers at }d. more per ton. The market was again strong 
on Monday, and prices met with a further advance to the 
extent of 2d. perton. During the forenoon there were 
transactions at 41s. 94d. to 41s. 104d. and back to 41s. 94d. 
cash, also at 42s., 42s. 1d. and down to 41s, 114d. one month, 
with sellers at the close at 41s. 94d. cash and 42s. one 
month, and buyers at 4d. per ton less. Business was done 
in the afternoon at 41s. 84d. to 41s. 104d. cash, also 
at dis. 10d. to 42s. Ojd. one month, the close being 
sellers at 41s. 10$d. cash and 42s. ld. one month, and 
buyers offering 4d. lower per ton. The market was 
irregular yesterday, and prices closed 1d. per ton under 
those of the preceding day. Business was reported in the 
morning at 41s, 10d. to 41s. 11d., and down to 41s. 94d. 
cash, also at 42s. to 42s. 14d. and back to 42s. one month, 
and sellers at the close were wanting 41s. 94d. cash and 
42s. one month, with buyers at 3d. per ton less, 
marked decline in prices occurred to-day. During the 
forenoon business was done at 41s. 8d. to 41s. 6d. cash, 
also at 41s, 10d. to 41s. 84d. one month, the market 
closing with sellers at 41s. 64d. cash and 41s. 9d. one 
month, and buyers at 4d. less per ton. In the afternoon 
there were transactions at 41s, 64d. and 41s. 7d. cash, also 
at dls. 84d. and 41s. 9d. one month, with sellers at the 
close at 41s, 64d. cash and 41s, 9d. one month, and buyers 
offering 4d. per ton under. The market has been de- 
cidedly stronger in tone during the past week with a large 
amount of business done from day today. Much of the 
buying, however, has been done for the purpose of closing 
oversold accounts, and in view of a probable improve- 
ment intrade. There appears to be a spreading belief 
that the worst has been seen, and that a change for the 
better may not be far off ; but it cannot be said that there 
is actually any improvement in the demand either for ship- 
ment or for local consumption. Shipping iron is very quiet, 
and the quotations are again mostly lower, yet buyers do 
not deal for anything beyond their most meagre needs. 
A little improvement has taken place in the foreign 
and colonial shipments, which amounted last week to 
8575 tons, as compared with 6689 tons in the pre- 
ceding week, and 7974 tons in the corresponding 
week of 1884. These returns show an increase of well- 
nigh 2000 tons, but the exports for two months of 1885 
are still fully 13,000 tons under those of the same two 
months of last year. Last week’s shipments included 
1090 tons to the United States, 305 tons to Australia, &c., 
316 tons to France, 920 tons to Italy, 515 tons to Ger- 
many, 1287 tons to Holland, 232 tons to Belgium, and 
lesser quantities to other countries, There are again 
93 blast furnaces in actual operation, the one that was 
out at Ardeer Iron Works for repairs having been blown 
in during the week. A year ago there were 97 furnaces 
in blast. During last month the stocks of pig iron in 
Messrs, Connal and Co,’s public warrant stores were in- 











creased by 7808 tons. Yesterday afternoon they stood at 
587,603 tons, as compared with 584,728 tons yesterday 
week, showing an increase of 2875 tons for the week. 


Locomotives for Calcutta and Sydney.—In the foreign 
and colonial exports of machinery, &c., from the Clyde, 
reported last week, there were two locomotives for Cal- 
cutta of the value of 5950/., and four for Sydney valued at 
12,200/., the total being 18,150/. 


Clyde Shipbuilding Trade.—Launches in February.— 
The return of the output of new shipping from the ship- 
building yards on the Clyde for the month of February 
shows a very poor result. beg seventeen vessels, of an 
me of 14,698 tons, were launched, being a decrease 
of 14,839 tons, as compared with the output for the corre- 
sponding month of last year. For the two months of the 
year the output aggregates 25,798 tons, being 10,383 tons 
under that of 1884, and 27,208 tons under that of the same 
period of 1882, though it is 748 tons over that of the same 
two months of 1880. The average size of the vessels 
launched last year was 864 tons, as against 1476 tons, 
which was the average of those launched in February, 
1884. Six of last month’s launches were sailing vessels, of 
an aggregate of 7086 tons, and the remaining eleven steam 
vessels, show a total of only 7612 tons. The Lalpoora, 
3310 tons, was the largest vessel in the month’s launches. 
She was built by Messrs. Wm. Denny and Brothers for 
the British India Steam Navigation Company. The next 
was the Damara, 1820 tons, built by Messrs. Stephen and 
Sons for the Halifax Steam Navigation Company. Not 
the least important vessel in the month’s launches was 
the steel dredger Melbourne, 800 tons, built for the Mel- 
bourne Harbour Commissioners by Messrs. William 
Simons and Co., Renfrew. The Lochbroom, 2070 tons, 
was the largest of the sailing vessels launched during the 
month, only one of which was under 1000 tons. 


The Scotch Steel Trade.—Within the last week or two 
the four leading firms of steel manufacturers in Scotland 
have unanimously agreed to advance the prices of their 
Pag to the extent of from 5s. to 7s. 6d. per ton. 
ship plates are now quoted at 6/. 17s. 6d. per ton, and 
angle bars at 6/. per ton. Henceforth boiler plates will 
be quoted for in two classes—as rectangular plates, which 
are now selling at 7/. 7s. 6d. per ton, and “ extras,” in- 
cluding circles and sketch plates and all plates over a cer- 
tain width and weight. The firms referred to have entered 
into a trade combination for the purpose of doing some- 
thing towards maintaining prices at a remunerative level. 


British Association Meeting in Alerdeen.—The local com- 
inittee appointed for receiving the British Association at 
Aberdeen next September are making rapid and satis- 
factory progress with their arrangements. A sum of 
about 2000/. has been guaranteed towards defraying the 
local expenses connected with the meeting. 














NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Scarborouzh and Whitby Railway Company.—The re- 
port for the half-year ending 31st of December, issued to 
the shareholders, state that the railway will be opened for 
traffic during the current half-year. The engineers (Sir 
Charles Fox and Son) report that good progress has been 
made with works during the half-year. The viaduct over 
the Esk is complete and ready for traffic, together with all 
under bridges on the railway, and all the other bridges with 
exception of two, which are in a forward condition. There 
now remains about half a mile of permanent way to com- 
plete the line throughout, and through communication 
would no doubt be effected before the general meeting. The 
station-yards, platforms, and sidings are nearly complete, 
and the signal and telegraph work are in hand. Good pro- 
gress is also being made with the station buildings, and 
the contractors are making every effort to complete the 
railway by May, so as to secure the summer trattic. The 
half-yearly meeting took place on Saturday, Mr. A. Mar- 
shall in the chair. It was explained that the shareholders 
of the North-Eastern Railway Company had assented to 
an agreement entered into by the directors of the two 
companies, whereby the North-Eastern Company under- 
took to work the line for 50 per cent. of the gross profits ; 
that the permanent way had been laid for the whole of 
the distance ; and that the line would no doubt be ready 
for public traffic within three months, Mr. J. Corner 
was re-elected director. 


Crisis in the Coal Trade.—A meeting of the Coal- 
owners’ Committee was held at Sheffield on Thursday 
afternoon. The proceedings, it was stated, were private, 
but the South Yorkshire Coalowners’ Association had 
already decided upon 10 per cent. reduction in wages. 
The usual notices to enforce this step will expire on the 
pay-day nearest the end of March. The Union officers 
urge that there is no reason for the reduction, which will 
be stubbornly resisted. A strike is apprehended. Over 
40,000 miners are affected. On Thursday a largely at- 
tended meeting of miners employed at the Wombwell 
Main Colliery, one of the largest in South Yorkshire, was 
held at Wombwell to consider the request made, the 
owners asking the men to submit to 10 per cent reduction. 
Messrs. Pickard and Cowey, of the Yorkshire Miners’ 
Association, attended the meeting, which was opposed to 
any reduction, but decided to take no action what- 
ever until the whole district had been consulted re- 
specting the wages question. On Saturday, ata meet- 
ing of miners’ delegates, held at Chesterfield, some 
discussion took place upon the wages question, and 
a resolution was passed expressing the opinion of 
the meeting that the declared intention of the York- 
shire coalowners to reduce the wages of the men in their 
employ was a standing danger to Derbyshire, and decid- 
ing to call a county conference in order to consider, and, if 
thought desirable, to take common action in opposing a 








reduction. It was also agreed to ask the miners of Derby- 
shire not to make any arrangement with their employers 
as to a reduction of wages until the conference can meet 
and fully consider the general question of a reduction. 


Goole Gas and Water Company.—On Thursday the 
annual meeting of this company was held at the Lowther 
Hotel, Mr. W. H. Bartholomew, in the absence of Mr. 
Aldam, J.P., being in the chair. Mr. Bartholomew, in 
moving the adoption of the report, said that during the 
year they paid an interim dividend of 945/., and they had 
now 1159/. 18s. 2d. available for the further dividend ; 
the directors consequently recommend one for the half- 
of 4 per cent., which would absorb 945/. This would 
eave a balance of 214/. 18s. 2d., of which the directors 
recommend that 200/. should be carried to a reserve fund. 
During the year 700 houses had been connected with the 
water mains, making a total of 1200, and the number was 
considerably increasing. Their total receipts for gas were 
1979/., and for water 416/., making a total of 2395/. The 
report was unanimously adopted. A dividend of 4} per 
cent. for the past \half-year was declared. Mr. Creyke, 
M.P., was re-appointed director, and Messrs, Carlill and 
Burkinshaw were re-appointed auditors, 


Goole Steam and Shipping Company (Limited).—The 
directors of this company propose to declare a dividend 
for the past year, including an interim dividend already 
paid, of 6 percent. In their annual report they state: 
‘**The past year’s working, after providing for full depre- 
ciation upon the steamers, shows a profit of 2795/. 6s. 5d., 
to which must be added 1318/. 2s. 3d., the balance brought 
forward from the preceding year. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday the market 
was fairly well attended, but although higher prices were 
reported in the Scotch iron market, there was no response 
here, and quotations remain much about the same as they 
were last week. No. 3 f.o.b. for prompt shipment is 
obtainable at 34s. 3d. per ton, and even a trifle less, and 
for future delivery 34s. 6d. is asked. There is an absence 
of orders, however, and this is no doubt partly in conse- 
quence of the political outlook. The shipping season is 
now at hand, when exports generally improve. Hematite 
pig iron remains dull at 34s. 6d. per ton for Nos, 1, 2, and 3 
t.o.b. west coast ports. The manufactured iron trade is 
still in a most unsatisfactory condition, prices being ex- 
ceedingly low, and work very scarce. On account of the 
increasing demand for steel steamers in preference to 
vessels of iron construction, there is little doing at the 
iron plate mills in the North of England. Ship plates 
are quoted 4/, 15s. per ton, and angles 4/. 10s., less 24 per 
cent. at makers’ works. 


The Make of Cleveland Piy Iron.—The Cleveland Iron- 
masters’ Association issued from their offices at Middles- 
brough on Tuesday evening their official returns for the 
month of February, showing the make and disposal of 
pig-iron in the North of England during that period. 
From this it appears that there have been 95 blast fur- 
naces in operation, 61 being still idle. The total produc- 
tion of pig iron reached 180,323 tons, a decrease of 
21,902 tons. During the month the makers’ stocks have 
increased 6320 tons, making the total now in stock, in- 
clusive of Messrs. Connal’s andthe North-Eastern Rail- 
way Company’s stores, 377,737 tons. The shipments in 
February reached 63,456 tons. 


Messrs. Bolckow, Vaughan, and Co.’s Dividend.—A few 
days ago the directors of Boleckow, Vaughan, and Co., 
Limited, whose great steel and iron works are at Middles- 
brough, met in London and decided to pay a dividend of 
24 per cent. on the year, writing off 4000/. from the 
capital. The steel works of the company are better em- 
ployed than they have been for some time. 


The Salt Deposits at Middlesbrough.—Messrs. Allhusen, 
who recently succeeded in finding salt on the north side of 
the Tees opposite Middlesbrough, have this week com- 
menced to put down plant with a view to raising brine 
from the bore-hole and manufacturing salt. They in- 
tend to erect evaporating pans, and to sink more boe- 
holes. Messrs. Bell Brothers continue not only to manu- 
facture large quantities of salt, but are carrying on great 
chemical works, fitted with the most recent appliances, at 
Port Clarence. 


The Coal and Coke Trades.—There is nothing new in 
the coal and coke trades. 





River Po.tiutTion.—Professor Robinson, C.E., delivered 
an address at the Parkes Museum on the 26th February. 
Mr. Michael, ().C., presided, and amongst those present 
were many well-known sanitarians. The lecturer pointed 
out the various attempts at legislation which had been 
made in the direction of amending the Rivers Pollution 
Prevention Act of 1876, and of forming conservancy or 
county boards. He was strongly opposed to the introduc- 
tion of the standards proposed by the Rivers Pollution 
Commissioners as not being sufficiently elastic. He 
pointed out that the Act of 1876 had been a dead letter, 
quoting the returns which were obtained last year by the 
Duke of Northumberland as evidence of this, and he 
maintained that the cause of this failure was due to the 
fact that the enforcement of the Act was left in the hands 
of local authorities who were often the offenders them- 
selves. A long discussion took place and among the 
speakers were Captain Douglas Galton, C.B., F.R.S., 
Mr. Pembroke Stevens, (.C., Mr. Rigg, Major Flower, 
Dr. Frankland, and Mr. Michael, Q.C., who proposed 
acordial vote of thanks to Professor Robinson for his 
address, 
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SLEEPING CARRIAGE FOR THE BUENOS AYRES GREAT SOUTHERN RAILWAY. 
CONSTRUCTED BY THE METROPOLITAN CARRIAGE CO., BIRMINGHAM, FROM THE DESIGNS OF MR, J. LIVESEY, ENGINEER, LONDON. 
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Tre Cost or PaTents.—A handy little book has been);  * 3 ~*~ a8 


pre by Mr. Lloyd Wise, of 46, Lincoln’s Inn Fields, 


-) giving a brief summary of the steps to be taken, | 


and the costs to be incurred in obtaining a patent, or in 


registering a design. It also sets forth the costs of foreign | 
— and includes an abstract of the provisions of the | 
nternational Convention for the Protection of Industrial 


Property. 


71% see nae esi 
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he work ends with hints and directions for | 


intending patentees, and will be of service to all who wish | 


to gain a general knowledge of the terms upon which 
patents can be obtained. 


Tue Svakim-BerBeR Rartway.—We understand that 
amongst the various materials ordered by Messrs. Lucas 
and Aird for the construction of the Suakim-Berber Rail- 


way, are two sets of portable electrical lighting plant 
from Messrs. Kitson and Co., engineers and locomotive 
| builders of Leeds, who of late have made this class of 
| machinery one of their specialities. Each of the two sets 
| of plant will comprise a small locomotive boiler and a 
Parsons’ patent high-speed engine, with a six-light 


| to six Brush lamps which will be fixed on portable —— 


Anglo-American Brush dynamo-electrical machine, with 
all other necessary accessories. This machinery will be 
fitted into a four-wheeled specially designed railway 


| wagon, which will be run forward along the lines of the 


railway as its construction is proceeded with. From the 
dynamo machine cables will convey the electrical current 


35 ft. high, and placed along the side of the portion of the 
line under construction, at distances vf about 100 yards 
apart. By these means the work of construction cannot 
fail to be very much accelerated, as the contractors will be 
enabled to carry it on all night through when the tempera- 
ture is at the lowest and most suitable for working, while 
in the daytime during summer such work would be abso- 
lutely impracticable. 
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and Purchasers to the advantages offered by the INFORMATION AND 
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NOTICES OF MEETINGS. 

Tue INSTITUTION oF CiviL ENGINEERS.—Special meeting, Thurs- 
day, March 5th, at 8p.m. Third lecture on ‘‘The Theory and Prac- 
tice of Hydromechanics”: ‘* Water Motors,” by Professor Unwin, 
B.Sc., M. Inst. C.E. Ordinary meeting, Tuesday, March 10th, at 
8 p.m. Paper to be discussed: ‘‘ The Construction of Locomotive 
Engines and some Results of their Working on the London, 
Brighton, and South Coast Railway,” by Mr. William Stroudley, 
M. Inst. C.E, Students’ meeting, Friday, March 13th, at 7.30 p.m. 
Paper to be read and discussed : ‘‘ The Blasting and Removal of 
Rock under Water, and the Construction of a Deep-Water Quay 
at Blyth Harbour,” by Mr. Wm. Kidd, Stud. Inst. C.E. Mr. H. 
Hayter, Member of Council, in the chair. 

PuysicaL Society.—March 14th, at 3p.m. Discussion on Pro- 
fessors Ayrton and Perry’s paper ‘‘On the Most Economic Poten- 
tial Difference to employ for Incandescent Lamps.” Further 
—" experiments on ‘‘ Spectrum Analysis,” by Mr. C. Clemin- 
shaw. 

Tue Society OF TELEGRAPH ENGINEERS AND ELECTRICIANS.— 
Thursday, March 12th. Meeting at the Institution of Civil Engi- 
neers, 25, Great George-street, Westminster. ‘‘On Constant 
Electromotive Force in an Electric Light Circuit,” by Sir David 
Salomons, Bart., Member. ‘‘ Electrical Definitions, Nomenclature, 
and Notation,” by Andrew Jamieson, M.S.T.E. and E. 

LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTSMEN. 
—Saturday, March 7th. At the Cannon-street Hotel, at 7.30 p.m. 
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THE NICARAGUA CANAL PROJECT. 

THE idea of a ship canal across Nicaragua, which 
should utilise both the San Juan and Del Medio 
rivers and Lake Nicaragua, is over a century old. 
Long before the formal conclusion of hostilities be- 
tween Great Britain and the revolted colonies which 





were soon to become the United States, two colonels 
of the British army made a secret survey of the 
routes possible, and in 1780, Captain, afterwards 
Lord, Nelson attempted to seize the country, with 
a view to aship canal in the near future. During the 
succeeding seventy years the cabinets of Westminster 
and Washington found in this Nicaragua project 
their most fruitful subject for diplomatic bickering 
—until, in fact, the Crimean war and the mutiny 
on the one hand, and the great conflict with the 
Confederate States on the other, diverted English 
and American attention to more urgent matters. 
Now, after the last serious movement toward con- 
structing such a canal by private enterprise has been 
dead for a quarter of a century, the United States 
Government revivifies the subject by a proposition 
to build, pay for, and maintain a ship canal from 
Greytown to Brito, and a treaty with Nicaragua 
providing for this is before the Senate of the United 
States for confirmation. 

The questions raised or suggested by the old 
project in this new form—the feasibility of the plan, 
its probable cost, when it can be completed, the 
engineering and climatic difficulties to be sur- 
mounted, its effect upon the rival schemes at Panama 
and Tehuantepec, the prospects it opens to the 
business world, the political complications it may 
involve—are as interesting as they are numerous. 

The plan proposed is that of A. G. Menocal, 
civil engineer of the United States Navy, who has 
been for years deeply interested in the subject, and 
who is now on the ground with a party sent by the 
American Government, making the tinal surveys. 
The canal is to have for its Atlantic terminus the 
little city of San Juan de Nicaragua, or Grey Town. 
Thence a cut less than twenty miles through easy 
level country will bring the works to the San Juan 
river, intersecting it at a point just above the Rio 
Colorado. The remainder of the San Juan will be 
utilised up to its source, Lake Nicaragua, and then 
the course will be straight across that body of water 
to the mouth of the little Del Medio river. Thence 
a cut of 16.33 miles brings it to the waters of the 
Pacific. The entire length of the canal, as pro- 
posed, is 181.26 miles, and of this 119.52 miles will 
be by lake or slack water. The engineering diffi- 
culties, which are by no means extraordinary, will, 
of course, be found in the remaining 61.74 miles of 
canal proper. In ascending the San Juan valley, 
after the river is reached, four dams in the river 
will be needed, and three short stretches of canal 
must be dug to get around rapids, the entire length 
of which will be 3.51 miles. These, however, and 
the locks they involve, present no specially arduous 
problems. It is when the farther side of the lake 
is reached, and the task of getting down 134 ft. 
within seventeen miles, through a mountain range, 
is confronted, that the real work begins. Here 
there must be at least eight locks, and for the first 
five miles from the lake towards the Pacific, the cut 
necessary in the average will be over 100 ft. Thence 
onward to the coast the work will be much lighter. 
At their very worst, these obstacles to be over- 
come are small and simple in comparison with 
the tasks at which M. de Lesseps’ engineers are 
toiling 300 miles further south, and the scientific 
sponsors of the Nicaragua plan laugh at them as 
bagatelles. The work outlined above being done, 
nothing remains but to fashion the little bay at 
Brito into a harbour, and dredge out the harbour at 
Greytown. Twenty-five years ago the latter was 
deep and good, but has latterly become choked by 
deposits from the San Juan river. This sediment, 
however, comes from the portion of the river below 
the point where the canal is to tap it, and, once the 
harbour is cleaned, it will be easy to stop the silt 
deposit by closing the old mouth of the stream. The 
harbour works on both sides will be extensive and 
moderately costly, but not difficult. 

The whole question of cost is dealt with in 
figures so small, compared even with those which 
Paris stockholders have already heard, to say 
nothing of those which soon must come to their 
ears, that the marvel goes in studying them that the 
canal they represent was not built long ago. The 
lowest estimate of expense is that of Mr. Childs, 
one of the best engineers of his time, who conducted 
the surveys of thirty odd years ago, and who re- 
ported that the work would cost 9,000,000/. The 
present outside estimate of Mr. Menocal is 
13,000,0007. Some of its other advocates place 
the maximum cost at 16,000,000/., but that is the 
limit. Assume, as the Americans generally have 
in canvassing the subject, that 20,000,000/. will, in 
round numbers, be required before the work is 





completed, and there is still a very striking differ- 
ence between this Nicaragua project and the 
Panama Canal. 

This difference in cost is only one of many ad- 
vantages that the northern route seems to possess 
over M. de Lesseps’ scheme, but it is the most con- 
spicuous. The great French promoter announced 
in 1880, before the Panama stock was offered in the 
market, that the contracts had all been entered 
into to construct the canal for 500,000,000 francs 
(20,000,000/.) In September last the fourth issue 
of bonds was made, representing an aggregate sum 
of 768,693,500 francs, and 30,497,740 francs in- 
terest, and yet this indebtedness, in itself 7,000, 000/. 
above what was to be the entire cost of the canal, 
finds the work of digging advanced one-fifth to- 
wards completion, with the chances of a constant 
increase in the expenses as the years go on. Tobe 
sure, the estimates of cost in the Nicaragua scheme 
are nothing but estimates, but they are the results of 
twenty surveys, and of the serious studies of many 
experts, who have given years to the work, whereas 
M. de Lesseps made his figures witha light heart, after 
a somewhat sanguine investigation of the ground. 

One important feature in the cost of the Panama 
work, and a most threatening element in its future, 
if it is to have any future, is, of course, the exces- 
sive rainfall, and the tendency of the Chagres river 
to violent freshets. At the Paris Canal Congress 
it was shown that even a dam along the most dan- 
gerous part of the river, over a mile long and 140 ft. 
high, would not certainly protect the canal from 
ravages by flood, yet this only tolerable guarantee 
would cost 6,000,000). What it will really cost to 
guard the Panama Canal effectively from this peril, 
if indeed it can be done at all, no one knows, and 
thus far no attempt has been made to determine. 
There is no such trouble in Nicaragua, where the 
climate is equable, and the rainfall as moderate as 
it isin Italy. This leads naturally to the considera- 
tion of the relative healthfulness of the two sections. 
Remarks upon the healthfulness of Panama may be 
as brief as the historic chapter on snakes in Ire- 
land. It is the pest house of the world. Buta 
single illustration is needed to show the difference. 
Of the thirty-two persons who accompanied Dingler 
to Panama, only twenty were alive at the beginning 
of the second year, and hundreds of the officials and 
workmen on the canal have died annually. Of all 
the engineers, experts, and workmen, who at one 
time and another have surveyed the Nicaragua 
route, not one suffered physically from the experi- 
ence. Nicaragua’s mortality list is considerably 
below the average of tropical countries; that of 
Panama is far and away the highest known. 

Of great importance, too, are the facts that all the 
material necessary for construction of locks, dams, 
&c., as well as for the maintenance of the force 
engaged in the work, are close at hand in Nicaragua, 
which is not the case at Panama; and that this 
northern canal would not merely furnish a short cut 
to the Pacific, but would open up for trade, immi- 
gration, and investment a fertile and naturally 
wealthy country. To conclude, the Nicaragua 
Canal can be built within five years, or long before 
the Panama Canal is finished. 

The single objection to the project is that it in- 
volves at least eleven locks—and no doubt, at first 
glance, the Panama dream of a sea-level channel, 
with only one tide lock, is much more alluring. 
But there are other things to be considered, not 
least among them the fact that tolls on the Nica- 
ragua Canal can be cut much below half the Panama 
charges, and bear the same relation to the invest- 
ment. Then, again, the records of the largest lock 
in the world, that in the St. Mary’s Falls Canal 
(80 ft. wide, 515 ft. between gates, 18 ft. lift), show 
the average time in locking vessels, through to be 
seventeen minutes, or with five minutes for clear- 
ing the lock approaches, twenty-two minutes. With 
improved appliances the time could be still further 
reduced, but allow a full thirty minutes, and forty- 
eight vessels could be passed in a day ; giving them 
an average of only 2000 tons, and counting but 300 
transit days, we have a possible annual passage of 
28,800,000 tons. The Suez Canal in 1883 passed 
8,000,000 tons, and paid handsomely. As for the 
other time consideration, that of delay in the voyage, 
the matter of six or eight hours to be taken up in 
locking through, would be more than offset by the 
absence of trade winds off the Atlantic Panama 
coast. 

As for the profits, it has long been apparent that 
one canal across the neck between the Americas 
would pay. If there were tobeno rival, the Nicaragua 
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Canal would rival the Suez as an investment. If 
there are to be two—and if the credulity of Parisian 
speculators and investors holds out, this contingency 
will some time or other become a certainty—it is a 
nice question whether one would kill the other, or 
there be business enough for both. Starting upon 
the fair basis that the Nicaragua Canal will have 
to earn on an investment one-third that of Panama, 
and that her lockage is offset by the latter’s com- 
bined absence of trade winds and prevalence of 
contagion as disadvantages, it can b> seen that the 
former has the odds on its side. The promoters of 
the Panama Canal talked about 6,000,000 tons an- 
nually at 12s, per ton, and a net annual profit of 
2,200,000. The Menocal estimates have been 
based on 3,000,C00 or 4,000,000 tons, and a much 
smaller charge. It is very difficult to safely esti- 
mate the tonnage which such acanal would attract, 
for it would create trade as well as divert it. But 
as the bulk of this trade would of necessity be 
American, in the sense of being either bound to or 
from an American port, the fact that the Nicaragua 
route is much nearer the States than the other 
would surely weigh, especially when it ran in 
the line of economy. Captain Eads based his 
Tehuantepec ship railway upon this idea of getting 
as near as possible to the United States, and with- 
drew the Bill for it from Congress as soon as the Ni- 
caragua treaty was broached, because he saw in the 
latter a rival for the American trade which he did 
not fear at Panama. This isin itself distinguished 
testimony to the value of the idea that the strictly 
American trade would go to Nicaragua as against 
Panama. The grain product shipped from the 
Pacitic States to Europe is 2,000,000 tons alone, 
and the vessels going for this product, in ballast, or 
with coal and iron, make another million. It is safe 
to rate the whole trade at 4,000,000 tons, perhaps, 
andif the canal got this at 8s., there would be a re- 
venue of 1,600,000/., or say, after deducting expenses, 
a round 1,000,000/. on an investment of 20,000,0001. 
After this, which gives a fair five per cent., what is 
there left for the Panama Canal, if the two are in 
rivalry ? England will have her great trade with 
the Pacific side of South America, first of all, and 
then her route to New Zealand will be shortened 
by 1500 miles. From London to Sydney, however, 
will be 12,500 miles by the isthmus against 11,500 
vid Suez, so that the canals will not greatly affect, 


certainly not revolutionise, our Australasian lines 


of communication. If all our tonnage to the 
Peru-Chili coast and to New Zealand, Hawaii, &c., 
sought out M. de Lesseps’ canal, and was followed 
by every other merchant flag of Europe bound for 
those waters, the aggregate would not reach 
4,000,000 tons. If the Panama Canal passed this 
tonnage annually at 83. it could not pay expenses 
and interest. If it charged double that rate, as 
would be necessary to get a dividend—why then 
this tonnage too would go to Nicaragua. 

It was the consciousness of this which led to the 
tumble of Panama stock, and the anxious rush to 
unload it on the Bourse, when the news of the 
Nicaraguan treaty reached Paris. For by all 
human rules, a Nicaragua Canal means bankruptcy 
to a Panama Canal—particularly to such a Panama 
Canal as we are like to have—and if even the French 
capitalists who have been led by M. de Lesseps into 
the morass can see this, it ought to be tolerably 
clear to the rest of the world. There is no pro- 
bability, either of France lending official aid, 
financial or otherwise, to the scheme, for in Ton- 
quin, in Madagascar, in Burmah and in Africa, M. 
Ferry has quite enough demands upon his courage 
and credit, without seeking fresh trouble gratuitously 
elsewhere. 

At this writing there is no information as to Pre- 
sident Cleveland’s attitude toward the treaty before 
the Senate. His inaugural address of Wednesday 
contained nothing which could throw light on this 
subject, and his first message to Congress, which 
must discuss the question, is not yet at hand. But 
his selection of Senator Bayard as his Secretary of 
State, while not deciding the matter, is a guarantee 
that whatever is done will be done with scrupulous 
regard to the rights and susceptibilities of Great 
Britain. It was Senator Bayard who led the resist- 
ance to the confirmation of the treaty in the Senate 
session just closed upon the double ground that it 
was unfair to the coming Administration to pledge 
it in advance to so costly and important a project, 
and that it would be intolerably discourteous to this 
country to proceed without first securing at London 
an amicable abrogation of the Clayton-Bulwer 
Treaty of 1850, which while obsolete in practice, is 





in form a bar to the canal scheme. As the respon- 
sible head of the new Foreign Oftice of the States, 
it is conceivable that Mr. Bayard may favour the 
treaty, which has already been ratitied by the 
Nicaraguan Congress ; but it is certain that he will 
first consult Great Britain about it, and that if the 
canal is to be built it will be done with a view to 
benefitting the commerce of the whole world. 





WATER SUPPLY IN THE DESERT. 

An interesting engineering problem is about to 
find solution in connection with the tardy com- 
mencement of the Suakim-Berber Railway—to pro- 
vide an ample water supply along a desert route 
from aterminal point, and possibly a few interme- 
diate points. Apart from military difticulties, the pro- 
tection from attack of the men employed on the 
work, and the danger of damage by marauders, the 
undertaking presentsno features of uncertainty in the 
hands of the gentleman entrusted by the Government 
with the work. For although the system of deliver- 
ing fluids through long lines of mains under very high 
pressure is unknown in this country, it isa matter 
of every-day engineering in the oil regions of the 
United States, where petroleum is pumped at a 
pressure of 1000 lb. to the inch, through 100 miles 
of pipe, and the system is in daily use over thou- 
sands of miles of mains, which cover the oil region 
like a network. One of the pioneers of this work, 
and who has probably executed more of it in the 
United States than any other engineer, is Mr. 
Herbert C. Tweddle. It is to this gentleman, in 
conjunction with Messrs. John Russell and Co., of 
Walsall, that the contract has been given to provide 
a water supply across the arid waste that separates 
Suakim on the Red Sea, from Berber on the Nile. 
We trust shortly to be enabled to give very detailed 
particulars of this important and bold undertaking ; 
at present, however, we must content ourselves 
with such general facts as are available, precise 
information concerning the Suakim-Berber route 
being conspicuous by its absence. The force en- 
trusted with the construction of the railway and 
the pipe line will however become better acquainted 
with it before long. In astraight line the distance 
between Suakim and Berber is about 245 miles, but 
the practical route for the railway is estimated to be 
from 260 to 280 miles. Berber is 1100 ft. above the 
Red Sea level, but the intervening country has not 
by any means a steadily rising slope. For the first 
15 miles inland from Suakim the gradients are prac- 
tically flat, and this is followed by more or less 
abruptly rising ground, which in a distance of 30 
miles gains an altitude of 2800 ft., the first summit 
of the range which will have to be passed by the 
railway and the pipe line. Forty miles beyond is 
the highest point to be overcome—3000_ft.—the de- 
pressions between these two summits being deeply 
marked, and of such a character as will probably 
give the railway contractors ccnsiderable trouble. 
From the summit level, the ground falls steadily 
to Ariab, 129 miles from Suakim. Here there 
appears to be abundance of water, but over the next 
stretch of desert to Bir-Maha-Bek none is to be met 
with. This last-named place is only about twelve 
miles from Berber, which, as already stated, is 
1100 ft. above the sea level. Besides the route we 
have indicated, and known as Prout’s Route, there 
is another tothe south, but presenting greater difti- 
culties and higher elevations in the mountain 
section. Uncertain information exists as to the 
quantity and quality of water to be met with on the 
west side of the divide. At Ariab both appear to 
be good, and between this place and the Nile are a 
number of valleys where more or less bad water is 
met with. The supply certainly is wholly unreli- 
able. 

Circumstances will hereafter determine the 
number of pumping stations that will have to be 
established across the desert to deliver the water 
from Suakim towards Berber, and probably after 
the line is finished, from Berber to Suakim. At 
the latter place and main terminal, a large reservoir 
will be established to be supplied with fresh water, 
that must be either obtained by the distillation of sea 
water, which is the present intention, or by the use 
of tank steamers bringing water from a distance, or 
by both these means. It may be worth men- 
tioning that all, or nearly all, the fresh water used 
at: the petroleum works of Messrs. Nobel Brothers 
at Baku, South Russia, is brought there by steamer. 
A pumping station at Suakim will force the water 
through the main for a distance of about twenty 





miles, and to a height of 1200ft., where a second 
pump will force it over the first of the two crests 
of the mountain section. From this point it will 
flow down the depression to a third station, whence 
it will be delivered over the second summit. From 
this point to the Nile, stations will be established 
at convenient intervals. If a sufticient supply of 
good water is found at Ariab, it will be pumped 
through the main in both directions until the 
larger supply of water from the Nile is available, 
Obviously one great object to be sought is the 
suppression as quickly as possible of the costly 
supply at Suakim, whether it is obtained by con- 
densation or in vessels. The main, which will be 
laid on the surface of the ground and left free to 
move under the influence of expansion and contrac- 
tion, will be composed of lap welded wrought-iron 
tubes } in. thick, and 4 in. internal diameter. These 
tubes are made in lengths of from 16 ft. to 18 ft., and 
the sections are connected by external sleeves 5 in. 
long and }in. thick, with a screw thread cut slightly 
conical. Each pipe and sleeve is tested separately 
to 1800 1b. per square inch, the working pressure 
being from 800 1b. to 1000 lb. per inch. Although 
the contract was concluded so short a time ago, about 
cighty miles of this main are well forward towards 
completion at the works of Messrs. Andrew and James 
Stuart, Coatsbridge, of Messrs. James Russell and 
Co., Wednesbury, and of Messrs. John Russell and 
Co., Walsall. The Worthington Pumping Engine 
Company, of 114, Queen Victoria-street, have 
secured the contract, so far as it has been given 
out, for the pumping machinery, and part of this 
has already been delivered at Woolwich. Some 
surprise and dissatisfaction have been expressed 
at this contract having been given to an Ameri- 
can firm, but it must be borne in mind that Mr. 
Tweddle and Messrs. J. Russell and Co., on whom 
the responsibility of the work falls, would have 
failed in the first element of prudence, had they 
not gone to those makers who have had the greatest 
experience in this special class of machinery. It is 
not too much to say that upon the success or 
failure of this water supply, depends the issue of any 
military operations between Suakim and Berber, 
and the existence of an expedition would be impe- 
rilled by any breakdown. 

The pumping engines now being delivered have 
each two steam cylinders, 18 in. in diameter, and 
18 in. stroke, with two pump cylinders 5 in. in dia- 
meter and 18 in. stroke, the suction pipes are 6 in, 
in diameter, and the delivery pipes 4in. Steam 
will be supplied by portable boilers, of which about 
thirty-four are now being made by Messrs. Robey and 
Co., of Lincoln, and Messrs. John Fowler and Co., 
of Leeds. The working steam pressure will be 
about 80 lb., and the pressure in the mains will vary 
from 400 lb. up to 1000 lb. per square inch. In 
the United States the pressure in the mains often 
runs as high as 1500 lb. The total quantity of water 
to be delivered along the line will be from 130,000 
to 150,000 gallons per day. 

A few general facts on the transport of petroleum 
in the United States by pipe lines, in precisely the 
same manner as water is to be transported between 
Suakim and Berber, will not be without interest. 
From the oil regions of Pennsylvania and the west 
of New York State, 30,000 barrels of oil are daily 
pumped to New York, Philadelphia, and Baltimore 
on the Atlantic seaboard, to Cleveland on Lake 
Erie, and to Pittsburgh. The lines running to New 
York and Philadelphia are from 280 to 350 miles 
in length, and over a far more difficult and moun- 
tainous country than that between the Red Sea and 
the Nile. On these great pipe lines the Worth- 
ington pumps are used, practically to the 
exclusion of every other type, and it may be of in- 
terest to note that in one instance 104 miles of line 
between the oil wells and Cleveland are served by 
one pump, and in another the oil is forced through 
a main 114 miles long. Mr. Tweddle who, as we 
have stated, has had a very large practical experi- 
ence in this branch of engineering in the United 
States, has been engaged for some years past in 
laying pipe lines for the transport of petroleum in 
the south of Russia; the longest of these lines is 
about 50 miles. It commences at Illsky, near the 
River Kouban-Caucasus in Old Circassia, crosses 
the Caucasus Mountains over a very difficult 
country with an elevation of from 1200 ft. to 1500 ft., 
and terminates at Novotossissk on the Black Sea 
coast. The working pressure on this line is from 
600 lb. to 800 1b. per square inch. 

This method of supplying troops with water when 
passing through arid regions has been under the 
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consideration of the War Office for a considerable 
time. It was proposed to the department about a 
year ago by Mr. Tweddle, who, at his own cost, 
constructed a pipe line of 24 miles long with a 
pumping station at Aldershot, from the Basingstoke 
Canal to the top of Beacon Hill. The results of 
this experimental line were so satisfactory, and so 
warmly approved by Sir Andrew Clarke, K.C.B., 
Colonel Shaw, and Major English, that the system 
was adopted without hesitation and the work was 
naturally intrusted to Mr. Tweddle. 

The rapidity with which pipe lines can be laid 
must depend very largely upon the facilities of 
transport. It is claimed that fifteen or even twenty 
miles of 2in. pipe can be laid daily, and water 
pumped through as the work progresses. Large 
mains of course must progress more slowly, but 
from American practice it appears evident that the 
water supply could be maintained as fast as troops 
can march, unless difficulties of transport, scarcity 
of fuel, &c., are encountered, or attacks on the bodies 
of workmen, or the main itself, impedes progress. 

In the preliminary stages of the Suakim-Berber 
line, the work is being pressed forward with the 
utmost expedition ; it is expected that within three 
weeks all the pipes and accessories will be com- 
pleted. One of the Worthington engines, which 
was at the New Orleans Exhibition about three 
weeks ago, is now undergoing test at Woolwich, 
and three more are crossing the Atlantic. Whether 
the energy on the part of the contractors will 
be checked by the authorities later on remains 
to be seen; possibly a portion running to high 
ground in the hills to supply a summer station for 
British troops, may be all that is found immediately 
necessary. 

We shall take an early opportunity of returning 
to this subject, which we think is likely to prove of 
much practical value, now that it has been brought 
so prominently under the notice of military and 
civil engineers. In Russia only has this speciality 
of American practice been acclimatised, because 
there the same conditions exist as in Pennsylvania, 
and the same necessity for transporting large quan- 
tities of oil over long distances at a low cost. Pro- 
bably before long the finest example of this class of 
work will be found in Russia, when byaline 500 miles 
long, and surmounting a summit 12,000 ft. high, 
oil will be pumped from the Caspian to the Black Sea. 
But it isnot only in the delivery of petroleum that 
this system has its most interesting application. 
For military purposes it will probably be invaluable, 
while for purposes of irrigation, sewage disposal, 
&c., very many applications will we think be found. 


THE WEATHER OF FEBRUARY, 1885. 

Feprvuaky has been mild generally, with much 
rain in the south and west, with heavy snowfall and 
gales in the north. The mean atmospheric pres- 
sure and temperature at extreme positions of the 
3ritish Isles, to which the Isle of Man is central, 
were as follows : 
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ere Mean | Difference | Difference 
Positions. | pressure, | from N ormal. | — from Normal. 
in. in. | deg. deg. 
North be 29.33 below 0.39 40 | above 1 
South a 19.67 a ae 47 » 8 
West = 29.43 + 41 44 | o 
East oe 29.65 ie 25 | 42 | » 3 
Central .. 29.52 - 36 43 a On 


The frequency and amount of downfall are 
roughly represented by the following results : 


' ae ed IE Difference 

Places. | Rainy Days. Amount. | pom Mannal 
| | in. | in. 
Sumburgh .. ao 26 3.10 | below 0.16 
Scilly .. ee:| 25 | 3.96 | above 1.21 
Valencia al 23 | 6.¢2 eee 
Yarmouth .. nr 20 | 1.92 below 0.17 


Though the barometrical pressure was much be- 
low the normal value, its distribution was such as 
to give nearly the normal resultant wind. The 
daily general directions of the winds over these 
islands give a resultant from S.W. by S. equal to 
seventeen days of wind from that direction, and the 
normal resultant is W.S.W. These south-westerly 
winds naturally gave to the south and west a 
superabundance of rain, but scarcely yielded 
the seasonable quantity to the north and east 
districts. Rainy days were everywhere over- 
frequent. With this vapour-laden atmosphere 
the temperature was, as usual with such condition 





in winter, decidedly mild. The barometrical pres- 
sure ranged between 28.5 in. on the Ist., and 
30.2 in. on the 21st. The highest temperature, 
59 deg., was recorded at Loughborough on the 
24th ; the lowest, 9 deg., at Wick on the 20th. 
At 8a.M., Greenwich time, on the 15th, the tempera- 
ture being 50 deg. at Scilly, was only 28 deg. in the 
Shetlands ; on the 16th, though London had 49 deg., 
Parsonstown had only 22 deg. ; on the 17th, Jersey, 
47 deg., was in contrast to Aberdeen 26 deg. ; 19th, 
Scilly 44 deg., Parsonstown 23 deg. ; 20th, Scilly 
41 deg., Wick 13 deg. ; 21st, Roche’s Point 47 deg., 
Loughborough 23 deg. Lainfalls exceeding 1 in. 
in twenty-four hours were measured on the Ist 
at Pembroke 1.21 in. ; on the 22nd, at Valencia 
1.18, and at Donaghadee 1.30 in. Thunderstorms 
occurred on the 2nd in west of England, on the 21st 
in south-west of Ireland, and on the 22nd in north 
Scotland. On the 13th, snow fell over north 
Scotland. On the 16th a cyclonic centre travelled 
from St. George’s Channel eastward, and much 
rain fell in south England. On the 21st a storm 
centre passed along the north-west of Ireland with 
much rain, and over north Scotland with lightning, 
thunder, and much snow. Trains were snowed 
up, telegraphs broken, buildings damaged, ships 
wrecked, many persons injured, and some lost their 
lives. The 14th to the 20th was a _ period of polar 
winds, chiefly from N.W., and the weather was 
cold ; all the rest of the month may be said to have 
had mild south-westerly winds. There were by 
estimation only four clear days in England, while 
Ireland had nine; and Ireland had only 12 over- 
cast days while south England had 19, and other 
parts intermediate numbers. During the four 
weeks ending March the 2nd, the duration of 
bright sunshine, estimated in percentage of its pos- 
sible duration was for these islands on the whole, 
22; for east Scotland 30, south Ireland 27, north 
Ireland and the Channel Isles 26, south England 
23, west Scotland 22, north Scotland, east and 
central England 21, south-west England 20, north- 
west England 17, and north-east England 11. 


TEMPERED GLASS. 

Unpver this title Mr. Frederick Siemens brought 
before the Applied Chemistry and Physics Section 
of the Society of Arts on the 26th ult., cne of his 
first applications of his radiation furnace described 
on page 576 of the last volume of ENGINEERING. 
It will be remembered that in Mr. Siemens’ account 
of his furnace stress was laid upon the fact that 
flame soils what it touches, and that, therefore, 
all materials requiring to be heated should be under 
the influence of radiant heat only, and in apply- 
ing his system to glass furnaces Mr. Siemens claims 
that if the bed of the furnace is always kept in good 
condition, either by the use of clay or sandstone, 
or tiles dusted over with tale powder, the surface 
of the glass will not be soiled, whilst the whole mass 
will be uniformly heated. 

As regards cooling glass the following principle 
is laid down by Mr. Siemens: ‘‘The cooling 
must be so regulated that at every instant of time 
the temperature of the article shall be uniform 
throughout ;” under these circumstances there 
will be no internal tension or strain whatever, 
and there will consequently be no tendency to 
crack or break. Another way in which this 
principle may be stated is that the cooling 
shall take place not in proportion to the surface, 
but to the volume or specific heat of the glass. In 
carrying out this principle three processes have been 
devised, known respectively as press-hardening, 
semi-hardening, and hard-casting. 

Press- hardening is principally employed for 
articles made of sheet or plate glass ; which may be 
either fiat or bent into a variety of forms, the glass 
being either plain, decorated, or enamelled. The 
glass is first cut in the ordinary way to the pro- 
posed shape and size, and is then heated until quite 
soft ; as suon as it has attained the requisite tem- 
perature, it is placed in a press between cold 
metal plates, ane cooled down with a rapidity which 
can be varied according to the degree of hard- 
ness that it is desired to give to the manufactured 
article. If the glass is to be very hard, the tempe- 
rature is raised to a very high degree, and the glass 
is cooled very rapidly by the use of copper plates in 
the press. Ifa less degree of hardness is desired, 
the glass is raised to less intense temperature, and 
iron plates are used for conducting away the heat. 
Still lower degrees of hardness can be guaranteed 
by covering the plates with asbestos paper, or 
using clay slabs in the presses. Glass may be thus 








rendered so hard that the diamond will not touch 
it, and it cannot therefore be cut or bent after 
manufacture ; it may, however, be polished, etched, 
and slightly ground ; its strength is about eight 
times that of ordinary glass. 

The temperature to which the glass has to be 
heated is far in excess of that of an ordinary 
annealing kiln, and it is owing to the high 
temperature employed that the glass can be bent 
and shaped, and also decorated and enamelled, 
during the process of hardening. In ordinary 
enamelling, the temperature not being very high, 
easily fusible enamels such as borax are alone avail- 
able, whereas in this case the high temperature 
allows of the use of refractory enamels such as are 
employed for porcelain. While ordinary enamel can 
be scratched off the glass and does not resist the 
action of acids or even of the atmosphere, the 
enamel on hardened glass is as indestructible as the 
glass itself. 

Articles made of semi-hardened glass are of forms 
to which presses cannot easily be applied, such as 
bottles, and are heated up in the radiation furnace 
to a temperature below that at which the glass 
alters its shape. When sufficiently heated the 
glass is at once placed within a casing of sheet iron, 
arranged with internal projecting ribs so that the 
glass article is maintained in position and touched 
only at a few points ; sometimes the casing with 
glass inside is heated in the furnace. The cooling 
is effected by placing the casing with the glass 
article inside in the open air. The process, like 
that of press-hardening, is only applicable to glass of 
nearly uniform thickness throughout ; the strength 
of semi-hardened is three times that of similar glass 
unhardened. 

Hard-casting is the third process to be de- 
scribed, its special value being that the glass may 
have almost any variety of thickness and form, and 
its strength increased threefold. The glass is 
melted in a continuous glass-melting furnace and 
then run into moulds. The process so far resembles 
that carried on in an iron foundry, but differs from 
it in a special material having to be employed in- 
stead of sand, and in the mould with glass inside 
it being heated and cooled together. The material 
used for moulding has to be chosen so as to have 
as nearly as possible the same conductivity and 
specific heat as glass. A variety of materials can 
be employed, these being pulverised and mixed in 
certain proportions, such as broken porcelain and 
glass pots, metal filings and turnings, and such 
minerals as heavy spar and magnetic iron ore. 
The glass and the mould forming as it were one 
homogeneous body, the glass will cool without 
cracking even if the cooling process is comparatively 
quick, which is quite necessary if hard glass is to be 
produced. 

Some experiments were made at the meeting on 
the comparative strength of hard and ordinary glass, 
and there were exhibits of glass made by each of 
the three processes. Of the press-hardened glass 
there were some plates similar to those used for fit- 
ting up the chart-room on board H.M.S. Inflexible, 
which was ordered after a report of trials made on 
board H.M.S. Glatton, where the hardened glass 
withstood the concussion of the firing of heavy guns. 
There were also shown some military bottles made of 
semi-hardened glass, of which 10,000 have already 
been supplied, mainly to volunteer regiments in this 
country. Other exhibits included several samples of 
hard cast glass, tramway rails and sleepers, floor 
plates, grindstones, and a tuning-fork, each of the 
prongs of which had a sectional area of four square 
inches, and was 15in. inlength. The clearness of the 
sound when this glass was struck was one of the 
best proofs of the homogeneous nature of the mate- 
rial of which it is formed. 

Mr. Siemens reported that during the last eight 
years the manufacture of press-hardened glass, 
mainly of such goods as sign-boards with enamelled 
inscriptions, figures, and other ornaments, had in- 
creased from 600]. to 7000/. annual value, whilst 
there appears to be no indication of a diminution in 
therate of increase. Thethird process described is the 
one which he thinks possesses the largest commercial 
value, as he can produce hard cast glass at 5s. 6d. per 
hundredweight, and is of opinion that at that price 
it will take the place of stone and porcelain, and even 
iron, for a number of applications. As yet itis only 
in the experimental stage. Mr. Siemens is now 
building works, which will be completed in a couple 
of months, when he proposes to bring the matter 
again before the British public, and if one reads his 
remarks aright, with the wish to establish works in 
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this country. There will doubtless be little diffi- 
culty in carrying out his wishes in this respect if he 
can prove, after a commercial test, that the value 
of his glass is such as his experimental trials have 
led him to believe. 





THE NEw Paris Post OFFICE. 

THE new post oftice of Paris, which has been in 
course of construction during the last five years, 
is now nearly completed, at a cost of about 
17,000,000 francs. At present there remains only 
the arrangement of the material and the furniture, 
for whicha credit of 846,000 francs has been asked 
of the Chamber of Deputies. More than half of this 
sum will be required for machinery, which will 
include engines of 200 horse-power. 


THe Patats Royat. 

The proprietors of the shops, &c., in the Palais 
Royal, have formed a syndicate amongst themselves 
with the object of restoring to this favourite pro- 
menade, which has sunk into a somewhat dilapi- 
dated state, a part of its old animation and attrac- 
tiveness. With this object the syndicate is pre- 
paring to illuminate it throughout by electricity. 
This installation, which is shortly to be commenced, 
is to be carried out by the Breguet Company, and 
will include the lighting of the open square, the 
galleries, and the shops. It will be the first central 
lighting station in Paris, and will possess features 
of considerable interest. We shall shortly publish 
full details of this work. 


Tue Paris SynpicaL CHAMBER OF ELECTRICITY. 

The Syndical Chamber of Electricity in Paris, 
to the reconstruction of which we referred in 
a recent Note, at its last sitting established 
the new Board as follows: President, M. Le- 
monnier, of the firm of Sautter, Lemonnier, and 
Co. ; vice-presidents, MM. Lazare Weiller, G. 
Sciana, director of the Breguet Company, Pastel 
Vinay ; secretary, M. H. Vivarez ; assistant secre- 
tary, M. H. Josse, director of the Revue Indus- 
trielle; treasurer, M. Guichard, member of the 
Municipal Council of Paris. The syndicate may 
be congratulated on the selections thus made, all 
the officers elected being men of eminence in the 
profession. 


THE MERCHANT SHIPPING COMMISSION. 

Mr. John Burns has done good work by raising 
his voice in protest against the proposal to hold the 
forthcoming Royal Commission on Merchant Ship- 
ping with closed doors. It has only been by the 
wholesome influence of public opinion that much 
which was objectionable in the original scheme has 
been overcome, and for this reason it is the more 
necessary that, as Mr. Burns suggests, every one 
should through the whole course of the examination 
of witnesses know the real facts of every case and 
point brought forward. There isno more effective 
method of burking an inquiry of this sort than by 
holding it in camera, and we cannot think of any 
sufficient reason for not conducting the present 
investigation in an open-handed and above-board 
manner. 

THe Water Works or BUFFALO. 

The city of Buffalo, U.S., is meeting with a suc- 
cession of difficulties in its water works, which take 
their supply from the Niagara river, about twenty 
miles above the Falls. A tunnel extends some dis- 
tance into the river with a view to obtain water 
free from the sewage discharged from the city, but 
recently there has been a serious contamination of 
the water from that cause. During the continued 
cold weather of January, anchor ice formed at the 
end of the tunnel, and the present supply for the 
pumps is taken from an inlet near the shore, which 
is kept open by a force of men who are constantly 
employed breaking the ice, generally by blasting. 
The tunnel is clogged by ice, and men are constantly 
stationed at the throttles of the pumping engines 
to prevent racing or even more serious accidents 
should the supply to the pump wells be cut off. 


Tue Russian Navy. 

To the vexation of the Russian Admiralty autho- 
rities it is not expected that the corvette Vitiaz will 
be completed this summer. The vessel is being 
constructed by the Franco-Russian Company (who 
have not been at all successful with their various 
engineering enterprises since they took over the 
establishment of Mr. George Baird) and while 
being launched last autumn seriously damaged her 
stern-post. As the Neva directly afterwards closed 
nothing could be done to dock the vessel, and the 





expense of docking at Cronstadt being considered 
heavier than the cost of raising the hull by means 
of caissons to get at the damaged part, the company 
have decided to adopt the latter course as soon as 
the navigation opens. The Admiralty are insisting 
that everything should be done to expedite the 
rectification of the injury, but none the less there 
is little likelihood of the corvette being got out of 
hand by the close of the season. 


THE DENVER AND Rio GRANDE RatLroap. 

A branch of the Leadville division of the Denver 
and Rio Grande Railroad, in the western portion of 
the United States, contains probably the most 
severe grades of any traction railway in the world. 
Ascending over 2500ft. in seven miles, the maxi- 
mum gradient is 406ft. to the mile, and the maximum 
curvature 25 deg., which corresponds to a radius of 
231 ft. The rolling stock of this branch line is con- 
structed especially for the work required of it, as 
the first attempts to use ordinary locomotives were 
attended by accidents, happily without loss of life. 
Power brakes are used and men are also stationed 
at hand brakes in case of any accidents to the power 
brakes. This road was constructed to carry hematite 
iron ore from the Calumet mine at the upper end 
to the Bessemer works at Pueblo. There are several 
railroads built upon sharper grades, but they all use 
either rope traction or cog-wheels, or a combination 
of both. The most severe grade on a traction road 
in the eastern portion of the United States is 760 ft. 
in three miles on the Ashville and Spartanburg Rail- 
road, in North Carolina. 


Russtan NavaL ARMAMENTS. 

Russia still continues to push her naval arma- 
ments. This week the St. Petersburg Admiralty 
has transmitted instructions to Nicolaieff to com- 
mence at once the construction of ten torpedo 
cutters, to be completed by the summer. At the 
same time the naval authorities on the Neva have 
been ordered to build a second torpedo ram of the 
type sanctioned last autumn, the first of which is 
now approaching completion. This is 127 ft. long, 
11 ft. broad, and 14 ft. deep, and steams at 19 knots. 
It is equipped with Whitehead torpedoes and Nor- 
denfelt guns, and provided witharam. Both torpedo 
rams are intended for the Black Sea, and will be de- 
spatched thither before the end of next summer. 
Russia will then have in the Black Sea two new tor- 
pedo rams, and ten torpedo cutters, in excess of the 
twelve sea-going torpedo boats of the Batoum, and 
subsequent types added since 1882. Thus, as re- 
gards the torpedo branch, Russia will be very 
powerful in the Black Sea, and not only more than 
a match for Turkey, but able to make astrong stand 
against any English torpedo flotilla despatched 
thither, should such circumstances require it. 


TOUGHENED FILTER Paper. 

Mr. E. E. H. Francis recently read a paper at 
the Chemical Society in which he showed that filter 
paper, ordinarily so weak, can be rendered tough 
and at the same time pervious to liquids by im- 
mersing it in nitric acid of relative density 1.42, 
then washing it in water. The product is different 
from parchment paper made with sulphuric acid, 
and it can be washed and rubbed like a piece of 
linen. It contracts in size under the treatment and 
undergoes a slight decrease of weight ; the nitrogen 
being removed and the ash diminished. Whereasa 
loop formed of a strip 25 millimetres wide of 
ordinary Swedish filter paper gave way when 
weighted with 100 to 150 grammes ; a similar loop 
of toughened paper bore a weight of 1.5 kilo- 
grammes. The toughened paper can be used with 
a vacuum pump in ordinary funnels without extra 
support, and fits sufficiently close to prevent undue 
access of air, which is not the case with parchment 
paper. A good way to prepare filters for use with 
the pump is to dip only the apex of the paper into 
nitric acid, then wash it with water. The weak part 
is thus effectually toughened. Toughened filter 
paper will be exceedingly useful not only to chemists 
but to other scientists, both practical and theo- 
retical. 

ApsusTING BripGE PIErs. 

The stone piers under a bridge of the Wabash, 
St. Louis, and Pacific Railroad, across the Kau- 
kaukee river in the United States, recently settled 
and were brought back to alignment in the fol- 
lowing manner: The bed rock under the river 
was of varying degrees of hardness, and the piers 
were built upon wood platforms which rested upon 
a place prepared in the bed of the river merely by 
removing some of the loose material. In time, the 
rapid current removed enough of the gravel beneath 





these platforms to move the piers. The difficulty 
was remedied without interruption to traftie by 
divers, who removed the loose material between 
the bottom of each timber and the bed rock, by 
loosening it with bars and the scouring action of 
a jet of water ; oak timbers were fastened upon the 
bed rock, and pairs of wedges, like printers’ quoins 
inserted between the top of the oak timber and the 
bottom of the platform. The wedges were driven 
by a steel bar weighing 800 lb., or about 700 Ib. in 
the water, which was suspended by wires from the 
bridge above, and used as a battering ram against 
the wedges. The wedges were afterwards secured 
by bolts which passed through wedges and timber ; 
100 wedges were used on each of the three piers, 
and the work was completed in 90 days by three 
divers and their attendant help. 


Tue Exvectric Parrot Launcn. 

The electric launch Australia, which, as may be 
remembered, caused some interest when running on 
the Thames last summer, was intended for use in 
Sydney Harbour, but as circumstances occurred to 
delay her being despatched to her destination, a 
number of interesting experiments have been carried 
out with the object of demonstrating the suitability 
of such a craft for the purpose of patrolling rivers 
and harbours. Messrs. Stephens, Smith, and Co., 
engineers, of Millwall, titted the launch with accu- 
mulators supplied by the Electrical Power Storage 
Company, and witha Reckenzaun electromotor. The 
screw propeller, specially designed to run at nearly 
800 revolutions per minute, is of 18 in. diameter, 
and 11 in. mean pitch, and gives the boat a speed 
of fully seven miles per hour. The launch is 25 ft. 
long, 5 ft. 6 in. beam, and draws about 20 in. of 
water aft with eight persons on board, but there is 
accommodation for sixteen people. The accumu- 
lators are placed under the seats in the middle of the 
hull fore and aft. The search lamp attached to the 
bow is provided with a powerful reflector which can 
be adjusted and moved through various angles ver- 
tically and horizontally; the light is estimated at 3000 
candle-power. The current required for the lamp 
is 15 amperes, that for the motor 37 amperes, and 
90 volts, giving 4.46 electrical horse-power at the 
terminals of the motor, and nearly 3.5 horse-power 
effective to the screw shaft. 


Water GAS As AN ILLUMINANT. 

An American contemporary states that Mr. G. S. 
Dwight has recently returned from Europe, and is 
introducing a plan for producing a brilliant incan- 
descent light by means of water gas, which 
‘* promises to produce a sensation among both our 
gas and electric light companies.” The exact 
nature of the plan proposed is not stated, but as it 
is spoken of as an incandescent light it seems that it 
is not produced by any of the methods of admixture 
of water gas with heavy hydro-carbons. In a Note we 
recently printed, reproducing the main points of a 
German paper on smoke nuisance, allusion was 
made to one establishment where a very cheap 
water gas is used for lighting, by heating rods of 
magnesia to incandescence. There certainly does 
not seem to be any reason why a very excellent 
and powerful light should not be obtained by carry- 
ing out this method in as perfect a manner as 
possible. The non-luminous flame of water gas 
could be obtained at a very high temperature by 
some form of ‘‘ regenerative” burner, and then used 
to produce a magnesia or limelight of considerable 
power. The introduction of such a burner, suitable 
for domestic use, would be another great step in 
the desired direction of cheap gas. It would tend 
to force present gas companies to move in the 
matter, or would make it possible for enterprising 
new ones tocome in and cut the ground from under 
them. 


TEMPERED Iron. 

Herr Carl Frome, the well-known chemist, has 
made a valuable series of experiments on the 
changes produced in the molecular condition of 
iron by heating to redness and then cooling. 
These researches are publised in Wiedemann’s 
Annalen, and lead to the conclusion that in the 
tempering of a steel bar, besides the physical pro- 
cess of contraction, there is a chemical combination 
between the free iron and carbon. M. Barns 
arrived at the same result several years ago, and 
the recent researches of Professor D. E. Hughes 
brought him to a similar conclusion. Herr Frome 
considers, further, that it is the great pressure pro- 
duced by sudden contraction of the mass in cooling 
which brings about the combination of the iron and 
the carbon. This idea was also entertained by 
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Caron, who (Comptes Rendus, pp. 45 and 211 for 
1863) concluded that hammering could also, in 
part at least, bring about the combination, pressure 
in each case bringing the molecules into closer 
relationship. Hammering, however, gives less 
perfect results, since the pressures are less than in 
the case of cooling and produced in one direction 
only, whereas in cooling they are produced all 
round. The experiments of Clemandot, already 
referred to in our pages, are a proof that artificial 
pressures applied to red-hot steel slowly cooled pro- 
duce temper, and therefore are in harmony with the 
theory in question. 
FrencH ACADEMY PRIZES. 

The extra prize offered by the French Academy 
for the best advance of a nature to increase the efli- 
cacy of the French naval forces has been awarded 
to three gentlemen in the following proportions : 
2000 francs to M. Manen and 1000 francs to M. 
Hanusse, of the Tunisia Hydrographic Mission, and 
3000 francs to M. Baills, naval lieutenant, for his 
studies in artillery. The Tunisian work thus re- 
warded in the person of two officers consists in the 
survey of the Tunisian coast and interior. M. 
Baills’ work consists of a treatise in six books on 
rational ballistics. A Montyon prize in mechanics 
has been awarded to M. Riggenbach for his moun- 
tain railways. A Lumley prize has been awarded 
to M. Lieutenant Du Rocher du Quengo for his 
researches on the effect of the curvature of screw 
propellers. Fifteen hundred francs has also been 
given to M. Marsant, chief engineer of the Coal 
Company of Besseges, for his researches upon 
miners’ safety lamps, and the new lamp of his in- 
vention nowso much used not only in France but 
in England. With regard to the new prizes pro- 
posed there will be another extra prize of 6000 francs 
offered this year for the best means of increasing 
the efficacy of the French naval forces; a Four- 
neyron prize for the best study of hydraulic accu- 
mulators, and a medal of 3000 francs value for the 
perfecting in some important point of the theory of 
the application of electricity to the transmission of 
power. This prize will be awarded in 1886, and the 
memoirs ought to be addressed to the secretary 
before June Ist of that year. A Bourdin prize of 
3000 francs will also be offered this year for a study 
of the origin of atmospheric electricity. 





PRESERVING TIMBER. 

About tive years ago the chemist of a corporation 
in the United States, wishing to preserve shingles 
against decay, and also render them incombustible, 
impregnated them with lime and salt by boiling 
them in a solution of 10 lb. of salt and 20 Ib. of 
lime with 250 gallons (2500 1b.) water. Ten bundles 
of shingles were boiled until thoroughly saturated, 
the process costing 50 cents per thousand shingles. 
These prepared shingles have been used for roofing 
purposes, both with and without the protection 
afforded by paint, and the result has proved in every 
way satisfactory. Recently some prepared shingles 
were subjected to trials in competition with ordi- 
nary shingles. They were dipped into naphtha and 
lighted, the ordinary shingle burning until con- 
sumed, while the flame on the prepared shingle 
went out as soon as the naphtha was burned, and 
without igniting the shingle. A spark test made by a 
burning mixture of charcoal, sulphur, and saltpetre 
on the shingles burned the ordinary shingles, but only 
charred those which were prepared. Exposure to 
gas flames showed similar resistance to combustion 
in the prepared shingles. The antiseptic properties 
of lime upon wood and iron are well known, the 
only element of uncertainty being the rate at which 
such lime and salt deposits in the pores of the wood 
would be removed by rain storms. The experience 
of five years shows that this decrease isa slow one, 
and may be retarded by paint. It is considered 
that such preparations may be applied more tho- 
roughly to green lumber where the sap cells are still 
open and capable of absorbing moisture than in 
seasoned stock, which cannot have so much per- 
meability. 

TELEGRAPHS IN CocHIN CHINA. 

A curious installation of overhead telegraph lines 
has been lately completed in Cochin China by the 
French Administration. As is well known, the 
river Mekong cuts Cambodge and Cochin China in 
two. This magnificent river has regular floods of 
nearly 40 ft. in height, which last four or five 
months each year, and during these periods the 
currents have a terrific velocity, destructive to 
almost everything on the banks or in the stream. 
Heavy telegraph cables, sunk each year at low 





water, are regularly carried away by the floods, 
rendering communication almost impossible during 
a considerable portion of the year. The engineer 
in charge of the lines recently decided to fix on 
each side of the river, at a spot where the width is 
2560 ft., posts 165 ft. high. Silicious bronze wires 
are suspended from these posts across the stream. 
Bronze wires of another type had previously been 
used, but these were destroyed by lightning, which 
stretched them considerably and reduced their dia- 
meter to such an extent that their resistance gave 
rise to considerable heating when an atmospheric 
discharge traversed them. Since these wires have 
been replaced by others of silicious bronze, no 
mishap has occurred, and during the last flood 
direct communication across the river and between 
the terminals of the line was maintained, for the 
first time since a telegraph station had been esta- 
blished at Saigon. At the present time the high 
posts referred to above carry two wires of silicious 
bronze, one .04 in. and the other .055 in. in dia- 
meter. A similar crossing has been also completed 
over a broad tributary of the Mekong, the span of 
which is 1670 ft. The height at which the wires 
are suspended leaves sufficient room for steam 
vessels navigating the river to pass, the clear head- 
way in times of flood being 114 ft., and at low water 
154 ft. 


THe Evecrric LicHTinG OF THE CAPE PARLIAMENT 
Howse. 

Mr. Charles Hortsek, who was sent out from 
England last year to install the electric light in the 
New Houses of Parliament, Cape Colony, has now 
completed the work, which gives great satisfaction, 
the light having bright and soft effect, in part due 
to the electroliers chosen. At a public trial the 
light was pitted against gas, and the palm was 
awarded to electricity. The Houses in question 
consist of a Council Chamber and an Assembly 
Chamber, the latter only being as yet lighted by 
electricity. Provision was, however, made in lay- 
ing the conductors for an extension of the light. 
There are eight electroliers in the chamber, each 
containing twelve 16-candle Edison lamps. In 
addition to these there is a standard lamp in the 
Speaker’s room, another in the library adjoining, a 
third in clerk’s room, three in the roof protected 
by wire netting, and fifteen in the engine-room. 
The current is supplied by an “‘ L” Edison dynamo 
for 150 lamps requiring 19 horse-power. The 
dynamo is worked direct from the flywheel of a 
‘* Robey” ten horse-power (nominal) steam engine 
by means of a leather link belt. The dynamo runs 
at 900 revolutions per minute to give the 110 volts 
required to work the lamps. The main cable is 
150 yards long and is laid underground in wrought- 
iron pipes of 3in. internal diameter, and water- 
tight. Four of these cables are laid ; two being 
spare ones for the contemplated lighting of the 
Council Chambers. All the wiring is done in the 
roof, and special care was taken to avoid risk of 
fire. All the wires have been covered by Mr. 
Hortsek with wooden mouldings, and where they 
touch a wall or gas-pipe they are sheathed in 
india-rubber tubing in additon to their own insula, 
tion. In order to make the installation as simple 
as possible, Mr. Hortsek arranged the lamps in five 
branch circuits. 


STEEL ORDNANCE FoR Rvssta. 

According to the Times very large orders have 
recently been given out by the Russian Minister of 
Marine for native-made steel ordnance. The 
Minister of Marine has commissioned the Obouk- 
hoff Steel Works, near St. Petersbrug, to supply for 
the navy the following steel ordnance: Two 12-in. 
guns; four 1l-in. guns for turret frigates ; nine 
9-in. guns for monitors ; seventeen 6-in. guns for 
the corvettes Rynda, Vityaz, and Bobr. There are 
also to be six 9-in. pounders for the latter vessel, 
and eight smaller weapons for the two former, be- 
sides two 2 in. field pieces for other vessels. Large 
orders have also been given for ammunition. In 
past times Russia has been an extensive purchaser 
of cannon from Essen, but since the Russian 
Government acquired a large interest in the Obouk- 
hoff Works, cannon on the Krupp system have been 
manufactured there. These works are situated on 
the banks of the Neva, and an extensive plant has 
been laid down by funds provided from the Im- 
perial Exchequer. The largest gun shop is 700 ft. 
long and 70 ft. wide, the tools being disposed longi- 
tudinally. A 50-ton steam hammer has foundations 
carried down to a depth of 50ft. The forge is 
placed at a lower level than the furnaces, so that the 





hot ingots are easily carried by railway to the ham- 
mers. The capacity for casting reaches from 40 to 
50 tons, requiring 1200 crucibles. A good deal 
of the steel used in native production is ob- 
tained from the Ural Mountains, and is of un- 
exceptionable quality. The puddled steel, which 
is the basis of Russian gun-metal, is prepared at 
Perm and the Aboukhoff Works. Hoops for small 
guns are made from Bessemer steel, the charge 
being seiected from the best Ural and Swedish ores. 
Siemens-Martin steel is also used for small ingots. 
The production of steel is receiving a good deal of at- 
tention just now in Russia, and the whole of the 
material for the cannon above mentioned is to be 
made at the Government works at Briansk, where 
the steel for the new ironclads Nicolaieff and Sebas- 
topol will be produced. An ironclad, the Katrina IL., 
is now being built at Nicolaieff, and it is for her 
that the two 12-in. guns first mentioned are to be 
made. The steel for the small arms factory at Sestro- 
vetsk was made at works at Zlataoust, where the 12- 
pounder guns for the Russian artillery are made. 
Large steel works have also been started at Katal- 
Ivanova by Prince Belozeusky, and to these works 
the Government has given an order for steel rails, 
sufficient it is said to keep them employed for years. 


Prorectinc Arc Lamps From LIGHTNING. 

The method of Professor Elihu Thomson for pro- 
tecting are lighting apparatus of the Thomson- 
Houston system from injury from lightning is 
certainly ingenious, and thus far has proved efti- 
cient. If an arc lighting system was provided with 
a single lightning protector and struck by light- 
ning at A, the current might pass directly along 
the circuit to the lightning protector and thence 
to the ground, or it might pass along the circuit 
the other way through the dynamo, in which case 
the insulation in the coils of the armature and field 
magnets would be pierced and the windings of 
the dynamo destroyed. When two lightning pro- 
tectors, one on each side of the dynamo, are used, 
the dynamo is protected from direct damage from 
lightning, but at the expense of a new difficulty, for 
with two lightning arrestors, a portion of the light- 
ning would pass to the earth by each channel, and 
the current of the dynamo, following the spark as a 
conductor, would establish arcs at the lightning 
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arrestors and both conductors leading to the earth 
would short-circuit the dynamo. The lightning 
arrestor, used by Professor Thomson, consists of two 
pairs of segmental plates placed between the poles 
of electro-magnets and against the circuit at each 
side of the dynamo, for the ordinary lightning 
arrestors, as shown in the annexed diagram. When 
an are is formed between the segmental plates, the 
repulsion of the magnet forces the arc to the upper 
portion where the plates are further apart and the 
arc breaks. This operation is clearly shown by 
rubbing metal plates across the protector, the dy- 
namic electricity following the plate as it would the 
lightning spark, and the arc being instantly broken 
by the magnets in the manner described. As a 
matter of practical experience, as far as known, no 
circuit has been injured by lightning since their 
adoption. 


MortveE Power IN THE UNITED Srares. 

At Guinnesec Falls, Michigan, the water power 
is used to compress air which is conducted through 
a 24 in. pipe to the iron mines, a distance of three 
miles, where it is used for operating pumps, engines, 
and drills in place of steam. The head of water at 
the falls is 47 ft., and drives three turbine water- 
wheels, each of which operate a pair of air compres- 
sors, and the whole plant has been in satisfactory 
operation for over year. One of the earliest 
instances of the application of air on an extensive 
scale in the operation of drills was in the excavation 
of the railway tunnel 28,081 ft. in length, which 
pierces Hoosac Mountain, situated in Western Mas 
sachusetts, where a rapid river at the eastern ter- 
minus furnished the water power which was used to 
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compress air which actuated the drills while the ex- 
haust served to ventilate the tunnel. Several years 
agothe manager of the Cordage Works at Plymeuth, 
Massachusetts, introduced an air locomotive which 
took the place of some sixteen horses and an equal 
number of men employed in transporting material 
from one department of the establishment to 
another. The risk of fire prevented the use of a 
steam locomotive in these ropewalks and mills. 
The air passes from the reservoir, which takes the 
place of a boiler, through a reducing valve into a 
receiver where the pressure is maintained at 90 lb. 
per square inch. Thence to the cylinders, where 
it is used like steam, except that the refrigeration 
produced by the expansion of the air isso great that 
it is necessary to use very limpid oil for lubrication 
on such places. The compressed air is furnished 
from a receiver of boiler iron, which supplies a 
system of underground pipes, with hydrants at con- 
venient places, and when the air supply at the loco- 
motive is becoming low, it is stopped near one of 
these hydrants, and a hose with a snap coupling 
attached, and the air supply replenished with little 
delay. At one of the fairs of the Mechanics’ 
Charitable Mechanics’ Association in Boston, the 
management forbade any fires in the building ; 
and as a consequence, exhibitors of portable 
. engines considered that they were deprived of 
opportunities of showing the operation of their 
class of engines. One exhibitor showed resources 
equal to the occasion, for he connected the ex- 
haust pipe of one engine in his exhibit to the 
boiler of another of his engines, removed the safety 
valve, and connected the flywheel by belting to the 
shaft which was kept in motion by the main engine 
of the Exhibition. This method of driving an 
engine furnished a supply of compressed air into the 
second boiler, whence it was used for motive pur- 
poses. Soon the manager learned that these port- 
able engines were in operation, and assuming that 
the regulations concerning fire were necessarily 
violated, sent a worthy coloured messenger to 
examine and report the facts to him. After look- 
ing these engines over very carefully, he reported 
that they were running the engines in question with 
the ‘‘ north-west wind or something or other.” A 
group of labourers were examining the engine and 
one of them gave his opinion that ‘‘ cold steam and 
no fire was the greatest invention yet.” 


Fatt oF A BRIDGE DURING CONSTRUCTION. 

An unfortunate accident has recently occurred to 
a large bridge on the new branch of the Baltimore 
and Ohio Railroad between Philadelphia and the 
seaboard, which has been under construction during 
the past year. Close to Wilmington, Delaware, 
about thirty miles from Philadelphia, the track 
crosses a gorge cut into the igneous intrusive rock 
of that district by the Brandywine Creek, a tribu- 
tary of the Delaware river, into which it flows about 
two miles below the point of intersection. The gorge 
measures 875 ft. between the abutments square 
across the stream, and is divided up into six spans of 
30 ft. each, one of 100 ft., three of 164 ft., and one of 
100 ft., starting fron the Wilmington side, as shown 
in theannexed elevation Fig.1. The smallshorespans 
present no particular difficulties, the rock making 
very good foundations, and supplying at the same 
time the material for the piers from a quarry a short 
distance up the stream. The two large centre spans, 
however, have to be carried by piers 80 ft. high 
above the bed of the stream, one of the spans pass- 
ing over the stream itself and the other over a 
reservoir of some mills adjoining. The iron super- 
structure as designed is to consist of the usual type 
of single-system Pratt trusses with a deck flooring, 
the trusses of the main span being 26 ft. deep, 
making the rail level 108 ft. above the river bed. 
The Levzislative Act for the Delaware State section 
required the line to be open for traftic by January 1 
of this year, and as by thesecond week in November 
the masonry was not finished, and the ironwork 
not begun, it was decided to erect a temporary 
wooden trestle to fulfil the conditions of the Act. 
and at the same time to act as staging for the 
iron superstructure. The trestle work was put 
in hand immediately and carried through with 
such speed that the seven spans, containing in all 
108,000 cubic feet of timber, were completed and 
open for traffic in five weeks from the commence- 
ment. The rocky bed of the river forbad the use 
of piles, and the uprights simply rested on a frame- 
work of puncheons bearing directly on the bot- 
tom without even distributing sills. Fig. 2 shows 
an elevation of one trestle. In the large spans 








these were 40 ft. wide, with five uprights, and | loss is estimated at 47,000 dols., but owing to in- 
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Most of the 


made in preference to a more open system with | ironwork has been carried 200 ft. below the bridge, 
trussed timber beams in order to avoid the loss of | two panels alone at present showing above water, 
time entailed is the use of a construction to which | together with a trolly crane, used in carrying out 




















the comparatively unskilled men employed would 
not be so accustomed. The timber used was chiefly 
yellow deal, but towards the end spruce was em- 
ployed for the centre span over the river. It will 
be noticed that the small secondary trestle at the 
top, practically independent of the main framework, 
only occupies a portion of the width. 
level with the pier caps, and the remainder of the 
width is available for the erection of the ironwork 
while the traffic was kept open. Each trestle was 
built and erected in segments, one level being 
completed at a time throughout a span, and the 
next set of segments framed upon it, like a loose 
pack of cards, and then hoisted upright into posi- 
tion while their feet rested in mortises in the cap 
below. Each post at head and foot was mortised 
into the corresponding caps, and the whole when 
completed made a very solid-looking structure. 
The line was opened ,through the State on the 
required date without special incident, the trestle 
bridge having received the inspector's approval, 
and the permanent iron superstructure of the 
midstream span was started at the beginning 
of this month, the district engineer, Mr. Richard- 
son, being anxious to get a clear span over the stream 
independent of the woodwork before the spring 
floods. Both trusses were commenced simultaneously 
from the centre posts after laying the bottom 
chords, and built outwards towards each pier. The 
top chord segments of each panel as completed was 
lashed to horizontal through timbers bolted to the 
top trestles carrying the line for lateral steadiness, 
and on Monday evening, February 8, the end posts 
alone remained to be inserted to complete the span, 
and practically insure the safety of the trusses. 
The engineer in charge felt some anxiety, as a 
violent rain storm came on with the evening, but it 
was impossible to continue the work, and special 


storm proved the most severe that this winter has re- 
corded in the district, and it came considerably before 
the usual time of the spring freshets. 


midnight it had reached a height of nearly 18 ft., 
the usual depth being only 4 ft. or 5 ft., and as the 
fall at that part is 14 ft. in 1000 the velocity became 
terrible, while to add to its destructive power a 
large quantity of ice was carried down from dams 
above. Extra assistance was obtained and the 
engineers sent for, but it was impossible to relieve 
the strain in any way, and the night was very dark. 
At 2.50 a.m. the trestles showed some slight signs 
of distress, a little cracking and groaning, and in a 
minute with a rush and crash the under part was 
carried bodily out, and the entire centre span fell, 


Its foot is | 


j An immense | 
quantity of rain fell, and the river rose rapidly. At | 


mE 


the chords. The recovery of the ironwork will be 
started as soon as the water has sufliciently fallen, 
and a better estimate of the damage done can then 
be formed. Instead of making a complete re- 
erection of the timber work, the span over the re- 
servoir will be first completed, and the trestles for 
that then removed, and used over again in the 
stream span. 


MISCELLANEA. 
A GERMAN steamer has left Hamburg four Hong Kong 
with a cargo of munitions of war. 


The Swallow, screw composite gun vessel, is to be com- 
pleted for sea this year. 

The City of Chester, from New York, carried away the 
lower part of her rudder last week. 

The National Theatre at Washington has been burnt 
down. The loss is estimated at 150,000 dols. 


An Italian torpedo squadron has left for the Red Sea 
escorted by the Count Cavour. 


The president of the Wabash, St. Louis, and Pacific 
Railroad, is on his way to England. 


A Belgian National Free Trade League has been formed 
by a number of merchants at Antwerp. 


The Antwerp shipowners intend to establish a regular 
steamship service between Belgium and the Congo. 

It is proposed to spend 40,250/, in acquiring property in 
order to improve the approaches to Billingsgate. 

A new form of washer-scrubber is being shown in action 
by the makers, Messrs. Waller and Co., at their works at 
Holland-street, Southwark. 


During the last session of the United States Congress 
11,431 measures were introduced, out of which number 
only 548 became law. 


The French Minister of Education has appointed a com- 
mission to report on the desirability of extending the deci- 
mal system to astronomical distances and time. 


Sir Donald Currie has been making a detailed inspec 
tion of Suakim, Massowah, Jeddah, Assab, and other Red 
Sea ports. 


This week is said to have seen the busiest time ever 
known at the Royal Arsenal. At one time there were 
six large steamers loading for Egypt. 

A terrible explosion has occurred at Usworth Colliery, 
near Newcastle, by which it is feared over forty lives have 
been lost. 

In consequence of the bursting of the 6 in. gun on 
board the Active it has been decided to make these 
weapons stronger than they have been hitherto. 

The Board of Admiralty has decided that it is not ne- 
cessary to give additional protection to the ends of her 
Majesty ships. 


A serious fire has occurred at the works of Messrs. 


, | Hanna Donald and Wilson, at Paisley, by which a large 
watchmen were left to look after its safety. The | 


part was destroyed. 

It has been resolved that the country meeting of the 
Royal Agricultural Society shall be held at Norwich next 
year. 

The directors of the Caledonian Railway Company 
recommend a dividend at the rate of 4} per cent. per 
annum against 5 per cent. of last year. 


Messrs. Laird, of Liverpool, are building a new tele- 


| graph ship of 1200 tons for the Telegraph Construction 


and Maintenance Company. 
The Government are about to ask the consent of Par- 


| liament to an immediate increase of the army to the 
' extent of 12,000 to 15,000 men. 


fortunately up stream, thus saving a small suspen- | 


sion bridge only 100 ft. below from destruction as 
well. Little could be seen in the darkness of the 
night, andin a very short time the whole of the timber 
work was swept down stream, and for hours formed a 
serious source of danger to three more bridges below. 
There was about 140,000 cubic feet of timber lost, 
and most of the ironwork must be destroyed, the 
latter amounting to about 170 tons. The gross 


A telegram has been received announcing the opening 
for public traffic under Government guarantee of the 
first 60 miles of the Buenos Ayres and Pacific Railway. 


The directors of the Cape Copper Mining Company re- 
commend a dividend of 203. per share, tax free, payable 
on the 25th inst. 


A detachment of Royal Marine Artillery is undergoing 


| a course of instruction in the Gardner gun on the Excel- 


lent preparatory to being despatched to Suakim. 


An annual allowance of 2000/7. is being made from the 
Navy expenditure for continuing the experiments of the 


| late Mr. Froude by Mr. R. E. Froude, at Torquay. 


The directors of Bolekow, Vaughan, and Co. have de- 
cided to recommend a dividend for the year ending the 
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31st December last at the rate of 25 per cent, perannum, 
writing off 4000/. from capital. 

The British Consul in Mozambique has made a report 
which speaks very favourably on the possibilities of com- 
mercial and industrial progress in East Africa. 

An order has been granted for the winding up of the 
Iceland Sulphur and Copper Company on a creditor's 
petition. 

The Irwell India-Rubber and Gutta-Percha Works 
(Limited) is to be wound up, an order for that purpose 
having been granted on a creditor’s petition. 

The Brazilian Railways Construction Corporation, a 
limited company, is to be wound up under the supervision 
of the Court of Chancery. 

Nearly all the principal mercantile firms of Calcutta 
have signed a memorial praying the Government to stop, 
for the present, further work on the new docks. 

Members of Parliament will be allowed the privilege of 
seeing the drawings of vessels of the Admiral class by 
mnaking an appointment at the Admiralty. 


A newcompany is proposed for developing the African 
trade from Sierra Leone, which for some time past has 
been ina very stagnant condition. 


A dining saloon, 60 ft. long, mounted on two six- 
wheeled bogies, is now attached to the 6.15 p.m. train 
from King’s Cross to Manchester, and also to the 11 a.m. 
up train. 

The Scarborough and Whitby Railway was opened on 
Saturday last, but it will not be fully completed for trattic 
for about three months. It is to be worked by the North- 
Eastern Company. 

The Exchange Telegraph Company states that the 
Admiralty has ordered six torpedo cruisers from Messrs. 
Thomson, of the Clyde, and that Clyde builders have 
been asked to tender for seven warships. 


Six hundred and ninety persons were killed, and 1173 
wounded by the late earthquakes in Granada; 3342 
buildings were destroyed, and over 2000 partially de- 
stroyed. 


It is stated that a German Australian squadron, con- 
sisting of the frigate Stosch, the corvette Marie, the 
cruiser Albatross, and the gunboat Hyaene, is in course 
of formation, 


An Imperial Federation meeting has been held in — 
Town. Strong commissions have been appointed for the 
Cape Colony and Natal to secure adequate representation 
at the Colonial Exhibition next year. 

The Compagnie Frangaise du Télégraphe de Paris 4 
New York announce that their main cable has been re- 
paired, and that communication with the United States 
and Canada is now restored. 


The Elder Brethren of the Trinity House are to pay an 
official visit to the Orkney and Shetland Isles this 
summer, extensive proposals for the more efficient light- 
ing of their coasts having been made. 


The Telegraph Construction and Maintenance Com- 
pany are engaged in the erection of an installation for 
the lighting of Paddington Station. The same company 
have a provisional order for lighting St. James’s parish. 


The contract made by the Government with Messrs. 
Lucas and Aird for the construction of the Suakim- 
3erber Railroad will be made the subject of a parlia- 
mentary paper. : 

The report of the Trawling Commission has been 
issued. It is recommended to place the sea fisheries of 
the kingdom under one central authority, and the Admi- 
ralty should maintain an efficient sea police. 


The Union Steamship Company of New Zealand 
(Limited) are in receipt of telegraphic advice of the de- 
claration of a dividend at Dunedin at the rate of 8 per 
cent. for the half-year ending January 31 last. 


The City Commissioners of Sewers has resolved to 
petition Parliament against the Islington and City Sub- 
way, the Marble Arch, and City. Subway, the United 
Telephone Company, and the Post Office Acquisition of 
Sites Bill. 

Sir E. J. Reed has given notice that before the com- 
mittee of supply on the Navy estimates he will move 
that the state of the Navy is unsatisfactory, and that this 
is largely due to recent defective administration and to 
improper and extravagant expenditure. 


With reference to the extension of the telegraph in 
Siam, we hear that the new Bangkok-Tavoy line will be 
completed this year. A line from Bangkok to Chieng-mai 
(Zimmé), in the north of Siam, is also to be constructed, 
the line being about 600 miles long. 


The Irrawaddy gunboat belonging to the Indian Govern- 
ment, has been armed with Nordenfelt guns, and two 25- 
pounders. She has left Rangoon for the frontier, taking 
ant of blue-jackets under Captain Anson, of H.M.S. 

ragon. 


The Jhansi and Manickpore Railway is not, according 
toa Times telegram from Calcutta, to be proceeded with 
at present, and about 40,000 men have been dismissed. 
Thisis said to be owing to the funds being required for 
pushing on frontier railways. 

The New York Yacht Club has decided to build a 
centre-board sloop to defend the America Cup, which 
has been challenged by Sir Richard Sutton’s Genesta. 
The sloop is to be 83 ft. long, 23 ft. beam, and 8 ft. 
draught. The Genesta is $1 ft. on w.l]., and 15 ft. beam. 


The following are the numbers of men of all ranks 








allowed for in the Army Estimates for next year: Regular 
forces, 131,769 ; army reserves, 53,250; militia, 141,344; 
yeomanry, 14,405; volunteers, 251,417 ; regular forces on 
Indian establishment, 61,597 ; total, 653,772. 

The following are the estimated sums to be contributed 
towards the maintenance of the British Army next year 
by the Colonies and Egypt: Honduras, 5700/.; Natal, 
4000/. ; Mauritius, 17,000/.; Hong Kong, 20,0007. ; Ceylon, 
43,000/.; Straits Settlements, 44,300/.; Malta, 500/. ; 
Egypt, 100,000/. ; total, 239,000/. 

Mr. W. H. Massey, of Twyford, Berks, under whose 
supervision the electric lighting experiments at Windsor 
Castle and at Buckingham Palace were sucessfully carried 
out during the last two seasons, has been appointed to 
the place of mechanical and electric light engineer to the 
(Jueen. 

The number of ships which have been chartered for the 
conveyance of troops and stores to the Red Sea exceeds 
seventy, and other ships will yet swell the total, without 
taking into account the numerous freight vessels which 
have taken and are taking cargo and passengers and 
dropping them at Alexandria for Suez. 

The Pennsylvania Railroad annual report shows for the 
main line east of Pittsburg gross receipts 30,196,885 dols., 
and expenses 17,575,106dols. The net earnings were 
12,621,779 dols., and adding 4,489,774 dols. interest from 
investments, and deducting 6,926,024 dols. for rentals, 
debt, interest, taxes, &c., there is a net income of 
10,185,529 dols. 

The directors of the Surrey Commercial Dock Company 
recommend a dividend for the past year of 3 per cent. on 
the ordinary and preference stock, making with the in- 
terim dividend, 6 per cent. for the year, and a bonus of 
2 per cent., all free of tax. Owing principally to diminished 
importation of wood and corn it has been necessary to 
draw on the reserve fund to make up the dividend to the 
same as last year. 


The authorities have decided upon having three other 
condensing vessels in addition to the Calabria at Suakim, 
and have accordingly engaged the Kangaroo, belonging 
to the Telegraph Maintenance Company, now on her way 
home from Madeira; the Cyphrenes at Liverpool, and 
the International cable-laying ship from the Silvertown 
Works at North Woolwich. Telegraph ships are pre- 
ferred on account of their tanks, which are utilised to 
carry fresh water. 


The Government has ordered three 110-ton guns. One 
is to be delivered in October next, another in January, 
and the third in April, 1886, The price per gun is 
19,500/. ; the weight of the projectile is 1800 1b. ; the charge 
is 900 lb. of cocoa powder ; the muzzle velocity is 2020 ft. 
per second ; the maximum powder pressure is 17 tons per 
square inch. It must be understood that the velocity 
and pressure are only estimated, although they are based 
on the experience gained with the Italian guns. 


The postal authorities have concluded negotiations 
with the London and North-Western and Caledonian 
Railways for a special mail train carrying no passengers 
to leave for Perth every evening at 8.30. The postal 
service between London and Aberdeen is to be accelerated 
by forty minutes, and there will be six mail trains be- 
tween London and the North instead of the present two. 
These alterations will take effect as soon as the neces- 
sary arrangements can be made, probably about the 1st 
of next July. 


The directors of the River Thames Steamboat Company 
have addressed a circular to the shareholders. It states 
that the liquidators propose soon to submit a statement of 
their accounts, and on the same day a meeting of the com- 
pany will be held. The accounts show acredit balance 
on the working account to December 31, 1884, and that 
the directors have succeeded in obtaining a reduction of 
the commutation in the pier dues payable to the Thames 
Cnoservators. Negotiations will be shortly concluded 
for the construction of some new vessels of an improved 
type. 

The following vessels have left or are shortly to leave 
for Egypt in connection with the Suakim- Berber Railway. 
The Zurich with 2000 tons of plant, the Osprey with 120 
men and nearly 800 tons of of plant, the General Steam 
Navigation Company’s steamer Albatross with 100 men 
and goods. From Hull the Seaham Harbour, the Dro- 
more, the Long Newton, and the Erato, each with 2000 
tons of materials. The Norfolk, from the South-West 
India Docks, as also the Keroula and Mount’s Bay. Ship- 
ments of rails, sleepers, &c., are to be made also from 
Newport. 

TRIPLE COMPOUND ENGINES. 
To THE EDITOR OF ENGINEERING. 

Str.—In your impression of the 13th of February last 
the proportions of cylinders adopted by various makers of 
triple compound engines is given. We think it right to 
inform you and your readers that the one which follows 
our name is of an exceptional character, the sizes being 
tixed sothat we had no choice in the matter, In design- 
ing new engines we adhere more nearly to the proportion 
of other makers, which would be determined by the pres- 
sure used, Yours truly, 

Cuarves D, Hotmes anv Co. 

Hull, February 28, 1885, 


AWARDS AT THE HEALTH EXHIBITION. 
To THE Enitor oF ENGINEERING. 
S1r,—By request of Jury No. 9of the late Health Ex- 
hibition we ‘forwarded at the commencement of last 
August several filters, which the circular stated were ‘‘ to 





be tested.” They have just now been returned to us, and 
to our astonishment we find that they have not been 
tested, not a drop of water having ever been passed 
through them. You will understand that the nature of 
spongy iron renders it easy to affirm this with certainty. 
It appears almost unnecessary to point out that the only 
known way to test filters as to their sanitary merits con- 
sists in a chemical and microscopic comparison of water 
before and after filtration through them. Such testing 
can indeed have been the only reasonable object in re- 
taining filters for almost seven months, extending far 
beyond the close of the Exhibition. 

Surely nothing could show more clearly the hollowness 
of at least some of the awards by the jury. Will the 
committee or the jury allow this stigma to rest on them 
as a body, or will they name the individual who is re 
sponsible for the blunder? It is perhaps expecting too 
much that that party will have sufficient courage to come 
forward himself and explain by what means he arrived 
at his conclusions, which were opposed to all scientific 
and practical evidence on the subject. 

We remain, Sir, your most obedient servants, 
For the Spongy Iron Filter Company, 
T. G. L. MILier, Manager. 








SECONDARY BATTERIES. 
To THE EpIToR oF ENGINEERING. 

Str,—That the matter between Mr. Maxwell-Lyte and 
myself may be better understood by those who have not 
ready means of reference I would say a few words on his 
letter of the 23rd ult. 

Had he been guod enough to quote more fully from my 
letter which appeared in your issue of the 28th of No- 
vember, the scientific public, whose verdict he seems to 
court, might be safely left to form their own conclusions, 
but in the absence of a full explanation, fallacious argu- 
ments can readily be raised upon extracts of a few words 
supplemented by one-side addenda. 

Without wasting time in discussing the absurdity as to 
whether the claim for ‘any chemical process” for a 
specific preliminary purpose, can be supposed to embrace 
a well-known ‘“‘electro-chemical action” employed for a 
totally distinct and secondary purpose, I will simply give 
the words of my specification which alludes to roughening 
the plates, viz. . . . ‘in such a manner that to a suitable 
depth on each side of the plate a spongy layer or project- 
ing points or surfaces are produced, which are either 
suitable for retaining the material hereafter to be made 
active, or for obtaininy a more rapid formation of the plates if 
used with such packing,” and the words of Messrs. Elwell 
Parker's specification of nearly a year later, viz... . 
‘*The nitric acid oxidises and dissolves some of the lead 
and causes a roughening, corroding, or honeycombing of 
the surface whereby the plate is made capable of having 


Jormed upon it, and retaining when so formed a larger pro- 


portion of peroxide of lead during the action of the battery 
than if the plate were employed with its surface in the 
originally smooth conditiun.” 

The subsequent process of “‘formation” by the electric 
current upon which Mr. Maxwell-Lyte persists in building 
up his contention does not and cannot produce the same 
effect of roughening or honeycombing the plate as specified 
above, and is neither claimed by myself nor by Messrs. 
Elwell Parker. Within limits Mr. Maxwell-Lyte has the 
right, and is welcome to express his opinions, but if 
through unwarrantable statements, such as those con- 
tained in his last letter, he induces the public to believe 
that they are free to purchase infringements, I imagine 
such limits are passed, and that he renders himself liable for 
any damage that may accrue to the company who own my 
patents. I challenge him to prove that M. Planté did, as 
he says, anticipate me in the employment of plates of the 
form I describe and claim in my patent of September 10, 
1881. That M. Planté was not himself aware that he had 
done so is evident, for he only patents inJ une, 1882, and de- 
scribes in his paper read before the Academy of Sciences 
in August of the same year (more than eleven months after 
the date of my patent) the, to him, new and beneficial 
form of plate roaghened before forming in order, to use his 
own words, ‘‘ notably to shorten the process of formation.” 

I am yours faithfully, 
JOHN 8. SELLON. 

The Hall, Sydenham, March 3, 1885. 








QUARTZ AMALGAMATING MACHINERY. 
To THE EpiToR OF ENGINEERING. 

Sir,—I shall be obliged if you, or any of your readers, 
can inform me of the name and address of the maker of 
Moon’s patent amalgamator for quartz-crushing opera- 
tions, and remain, 

Sir, yours, &c., 
Jos. M. PERRIN. 
284, Stanhope-street, Newcastle-on-Tyne, March 2, 1885. 


HEATING BY RADIATION. 
To THE Epitor OF ENGINEERING. 

Srr,—Your issue of the 27th ult. contains an abstract 
of a paper on the above subject by Mr. John Head, in 
which ‘heating by radiation” is referred to as ‘‘a new 
system,” and ‘‘a new method.” 

This may be true as regards Siemens’ furnaces, but the 
“Gorman” heat-restoring gas furnaces heat by radia- 
tion, and also by reflection, or reverberation. 

When the ‘“‘Gorman” furnace was first put in use, it 
was found that the bricks were burned away, and the iron 
melted where the flame impinged on them ; and it was 
found necessary to project the flame over the iron and 
under the roof, so as not to impinge on either, but cause 
the radiant heat from the flame to act on the iron or steel, 
and on the roof and sides of the furnace, which are so 
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constructed that the heat is reflected, or reverberated back 
on the iron or steel which is being heated; and by this 
means a more intense and economical heat is obtained 
than where the furnace is of a less favourable form. 
T am, Sir, yours most obediently, 
WILLIAM GORMAN, 
Glasgow, March 2, 1885. 








THE PATENT OFFICE. 
To THE EpiTorR OF ENGINEERING. 

Srr,—I have read with much interest your article on 
the Patent Office, and was much taken with the portrait 
of an ideal head of the department skevched by the late 
Master of the Rolls and Sir R. Lingen. If legal and 
scientific acquirements were then necessary, they are 
doubly so now, and I hope that it is pertinent to in- 
quire how, when, and where the present Comptroller and 
his deputy, a/ter ego, or shadow—for they are seldom seen 
apart—obtained these acquirements. Both of them were, 
I believe, Board of Trade officials, Mr. Lack having been 
in the Statistical Department, and Mr. Clark'Hall in the 
Finance Department. The latter was despatched to 
Treland about a couple of years ago to assist in pacifying 
his rebellious countrymen, and his appointment to the 
deputy comptrollership of the Patent Office was no doubt 
connected in some way with the perilous service he had 
rendered to ‘‘ the Castle” people. (Mr. Justice McCarthy 
has probably long ere this added his name to his private 
black list of Irishmen who have succumbed to the blan- 
dishments of the Saxons. See his article in the February 
Contemporary). 

Perhaps some independent member of Parliament will 
move for a record of the services of these gentlemen, and 
then we shall be in a position to judge of their experience. 
So far as one can gather by observations of their de- 
meanour when exercising their judicial functions at the 
Royal Courts of Justice, they hardly come up to Sir R. 
Lingen’s standard. They seldom assist counsel with a 
hint upon points on which they are in doubt or require 
further explanation, but listen to everything with appa- 
rent unconcern, and it is only at the conclusion of the 
hearing that the Comptroller, half rising from his seat, 
says: ‘‘ I shall communicate my decision in writing in the 
usual manner.” Yours, &c., A 

P.S.—I once heard a rumour at the Board of Trade 
that Mr. Chamberlain offered the post of Deputy Comp- 
troller to his private secretary, who, however, had the 
good sense to decline it. 

To THE EpIToR OF ENGINEERING. 

Srr,—After reading your article in ENGINEERING of the 
27th ult., detailing some of the pitfalls of the New Patent 
Act into which unwary inventors are liable to be led 
when acting upon the circulars of Patent Office, I thought 
it might not be uninteresting to many of your readers to 
know some of the difficulties I have encountered when 


meres the services of a competent patent agent, if 
e 


you consider it is not trespassing too far upon your 
valuable space. 

In the early part of last year I filed a provisional 
specification, and in due course the complete specifi- 
cation was lodged for approval. This contained a 
modification which in the opinion of my agent was 
amply covered by the provisional specification. After 
waiting for ten weeks, papers and drawings were all 
returned with a notification from the Comptroller that 
there were two patents described in my final specification. 
Fresh drawings and specifications having been made out I 
then applied for two separate patents to be dated from the 
first application, according to No. 23 Patent Office Rules, 
which ssys that when two patents are included in one, 
inadvertently or otherwise, two amended specifications 
may be taken out to bear the date of the first application. 
T now found with whom I had to deal, and the unlimited, 
I might say, arbitrary power with which the Comptroller 
is invested. I am officially informed that my second appli- 
cation will not be allowed to bear the early date as there is 
not a shadow of resemblance between the two. What is the 
poor inventor, whom this Act was intended to benefit, to 
do ina case of this sort? Here are two distinct grounds 
for appeal to the law officer. Where is he to find money 
to cover fees greater than the cost of a four years’ 
patent? Already he has incurred double the expense 
which his agent considered necessary. His only resource 
is to acceptany date the Comptroller —y 4 choose to affix, 
and the probability is that his patent has been antici- 

ated, on his time and money wasted. You truly say 
is interests suffer most seriously, owing to compliance 
with requirements that ought never to have been made. 
I am Sir, yours truly, 
March 5, 1885. J. 








PATENT OFFICE LIBRARY. 
To THE EpITor or ENGINEERING. 

S1r,—In view of recent letters in your valuable journal 
with reference to the keeping of the Patent Office Library 
open later than is now usual, it occurs to me the appended 
extract from the evidence given before the Select Com- 
mittee of the House of Commons on Letters Patents, by 
Mr. Lloyd Wise, thirteen years ago, will be read with in- 
terest by many. 

‘©1978, Have you any suggestions to make to the Com- 
mittee with regard to keeping the Patent Office Library 
open later than it is at present?—Yes, I would suggest 
that it should be kept open at least until nine o’clock in 
the evening. 

©1979, For the convenience of the working men ?— 
Yes, for the convenience of working men and others, I 
have clients who come up from the country to make 
searches with me, who wish to make the most of their time 





in town. Sometimes I have clients in town for several 
weeks, and they have found it of great advantage, even 
with the inadequate accommodation at South Kensington, 
to go there with me; but if we had the Patent Office 
Library in Southampton-buildings open as late it would 
be far more central and convenient.” 
Your obedient servant, 
Epwarp FIEtp, C.E, 
Chandes Chambers, Adelphi, W.C., Feb. 2, 1885, 








REPAIRS OF MACHINERY. 
To THE EDITOR OF ENGINEERING. 

Str,—Will you permit me, through the medium of your 
far-reaching journal, to make the suggestion that engi- 
neers in charge of machinery, of whatever kind, should 
make public their experiences of temporary repairs oftener 
than at present, particularly those repairs effected when 
out of reach of the helps of modern appliances. 

Of course, to engineers living in the midst of civilisation 
such experiences are not worth much, but to those at sea 
and in out-of-the-way corners of the earth, I am sure that 
they would be of the greatest interest and benefit. Such 
experiences comparatively rarely get publicity, usually for 
the reason that the experienced seldom have the time or 
opportunity for making them so. But if you could sug- 
gest some method, such as publishing at intervals ex- 
amples worthy of the trouble, either as a separate 
pamphlet or as a supplement to your invaluable journal, 
many would contribute and a great benefit would be con- 
ferred on many expatriated and wandering members of the 
profession. I am, Sir, yours faithfully, 

Hore CAMPBELL, 
Superintendent Engineer, Amoor Steam 
Navigation Company. 
Khabaroffka, Eastern Siberia, December 16/28, 1884. 

[We shall be very glad to receive and publish such in- 
ie ke as that to which our correspondent refers.— 

D. E, 





THE METALLURGY OF COPPER. 
To THE EpiToR OF ENGINEERING. 

Srr,—I am very much interested in the subject referred 
to in a letter from ‘‘Cuprum,” printed in your issue of 
last week, and have for some time past been endeavouring 
to ascertain some facts in relation to the cost, and some 
particulars as tothe method of working, adopted inSwansea 
in the separation of gold and silver from copper. 

I have been to Swansea for the purpose of making in- 
quiry as to the cost and method of working, but, unfortu- 
nately, I have been unable to obtain any information 
whatever beyond the fact that the great copper smelting 
firms, including Messrs. Williams, Foster, and Co., 
Charles Lambert and Co., Vivian and Sons, and others, 
had adopted a process which had been perfected by Mr. 
William Elmore. 

As the smelters have adopted Mr. Elmore’s process and 
machines with one accord on a most extensive scale, there 
can be no doubt whatever of its commercial value and 
practical success, and it becomes therefore a matter of great 
public interest. I should be glad of a reference to any 
paper which may have been read before any scientific 
society by Mr. Elmore giving details of his process. 

I understand that the copper wire for some of the recent 
Atlantic telegraph cables has been made from copper re- 
fined by the process referred to, and that by it Messrs. 
Williams, Foster, and Co., of Swansea, are producing 
practically unlimited quantities of chemically pure copper 
of electric conductivity equal to Mattheson’s standard 
(100). This is indeed a step forward, and will be glorious 
news. When it is remembered that the presence of a mere 
trace of arsenic reduces the conductivity of copper wire by 
about 65 per cent., it will be seen at once what great im- 
portance this is to constructors of under-ocean cables. 

I shall await with considerable anxiety further corre- 
spondence in this matter. Thanking you, 

I an, Sir, yours, &c., 
METALLURGICAL. 








THE WATER SUPPLY FOR THE SUAKIM- 
BERBER ROUTE. 
To THE EpiTor or ENGINEERING. 

Sir,—The fact that questions respecting an order given 
by the English Government to an American firm for 
pumps for the above contract have been asked by several 
members in the House of Commons, we venture to submit, 
invests this subject with national interest and importance 
for several reasons. 

In the first place, it is well known that we have had for 
many years a depression of altogether unprecedented 
severity in our iron, coal, and other kindred trades, and 
this depression, as is equally well known, still exists. 

In the second place, the public is painfully aware that 
at the present time many > soawcnthr of our artisans are in 
a state of enforced idleness and their families starving. 

In the third place, iron works, collieries, engineering 
and other similar industrial establishments throughout 
the country, are for the most part only partially em- 
ployed, and in too many instances are entirely stopped, 
whilst employers of ee Be find themselves subject to 
diminished incomes, and with the burden of increased 
and increasing taxation to bear. 

In the face of all this, and considering the notable fact 
that our ports are open to the free importation of ma- 
chinery from the United States, whilst English machinery 
exported to that country is subject there to a heavy pro- 
hibitive duty, we would venture to ask, Is it fair to 
English machinists, much less is it a patriotic act for the 
English Government to give an order to a foreign country 
for machinery required for the use of the British army ? 





In answer to the question put by Mr. Carbutt in the 
House, it was stated that the contractors for the ‘*‘ Water 
Line” (one of whom is an American), having had great 
experience with American pumping engines, preferred 
that the six uired for the first fifty miles should be 
bought in New York. In reply to this most unsatisfactory 
reason, we beg to state, as a simple matter of fact, that a 
practical experiment was carried out at Aldershot, with 
the sanction of the Government, last year, for the purpose 
of testing the practicabilitv of the scheme submitted to 
them by the present contractors, and that the pumps used 
in that experiment were manufactured in London, and 
further, that it was in consequence of ‘their satisfactory 
working that the Government gave the order for the 
London plant. 
Your obedient servants, 
S. OWENS AND Co, 
Whitefriars Engineering Works, London, 
March 5, 1885, 





THE SuAkiM-BERBER RaILwAy.—We understand that 
Messrs. Lucas and Aird have now despatched the whole 
of their staff required for the construction of the Suakim- 
Berber Railway. Among the executive is Mr. J. Staats 
Forbes, who left London last evening to assume an im- 
portant position in connection with this work. 





NewcastLE Steam Borer Insurance Company, 
Liuitep.—The sixth annual ordinary general meeting of 
the Newcastle-on-Tyne Steam Boiler Insurance Company, 
Limited, was held at the offices of the company, 34, Grey- 
street, Newcastle, on March3. The chairmanof the com- 
pany (Mr. Thomas Gray, the sheriff of Newcastle) pre- 
sided. The report and balance-sheet were unanimously 
adopted. The engineer’s (W. B. Campbell) report showed 
that no accidents of any kind had come against the com- 
pany. The chairman drew the special attention of the 
shareholders to the fact that this immunity was chiefly 
due to the careful inspection of the boilers made by the en- 
gineer, Mr. W. B. Campbell, and officials ; 77 per cent. of 
all the inspections made during the year 1884 were 
thorough, inside, outside, furnaces, and brick flues. A 
dividend at the rate of 10 per cent., free of .ncome tax, 
was declared. 


Tue Encine Borer AND Emproyers’ Liapitity Iv- 
SURANCE Company, LimiITED.—The annual meeting of the 
above was held at the offices of the company, 12, King- 
street, Manchester, on Thursday, February 26. Mr. 
R. B. Longridge, the managing director, presided, and 
stated that the whole of the balance of the preliminary ex- 
penses would now be written off, and in addition 2500/. 
carried to reserve, and a further 10 per cent. was de- 
ducted from the accounts for furniture, instruments, &c. 
This was particularly gratifying when the severe de- 
pression in all branches of trade throughout the kingdom 
was taken into account. He had again the pleasure of 
reporting that there had been no explosion of any boiler 
insured the company, but the damage from breakdown 
of ‘engines had been considerably heavier than in the 
previous year. A dividend at the rate of 15 per cent. on 
the paid-up capital for the half-year ending December 31, 
1884, was declared, making with the interim dividend paid 
on June 30 last 10 per cent. for the year. 


THE INSTITUTION OF CIVIL ENGINEERS.—At the meet- 
ing on Tuesday, the 8rd of March, Sir Frederick Bram- 
well, F.R.S., President, in the chair, it was announced 
that the Council had recently transferred John Montriou 
Campion, James Fortescue Flannery, Robert Fogg, Dean 
Gauntlett, Robert Hay, Hugh Giffen McKinney, James 
Osborne, George James Perram, Edward Herbert Stone, 
and Campbell Thomson, to the class of members ; and 
had admitted David Abercrombie, Frederick Adams, 
Thomas Armstrong, Edward Athow, Reginald Clayton 
Barnby, George Harry Barrowcliffe, Anthony Bertlin, 
Robert Gordon Borland, Adam Horsburgh Campbell, 
George Herbert Hampden Canning, Edwin Dakin, 
Neville Brookes Davis, Malcom Douglass, Donald Beau- 
champ Ede, Arthur Stanley Gale, John Ernest Godfrey, 
Robert Harry Morris Green, Herbert Boys Greg’son, 
Wh. Sc., Thomas Henry Head, Charles Aldwin Kemp- 
son, Norborne Kirby, John Cromie Lyle, Ernest Lawson 
Mansergh, Hugh Maclymont Miller Mantell, Ralph 
Henry Massey-Westropp, Henry Surtees Phillpotts, 
Gerald Charles Van Notten Pole, J»aniel Robertson, 
Richard Percy Robinson, Robert Stoney Sheffield, Percy 
Wilson Symmons, Richard George Steele, Rowland Max- 
well Thomason, Charles James Thornton, George Powell 
Walker, and Herbert Llewellyn Williams as students of 
the Institution. At the monthly ballot Thomas Chap- 
man, Caledonian Railway; Justus Dirks, Amsterdam ; 
Walter Claude Johnson, Old Broad-street ; David Kir- 
kaldy, Southwark-street ; and Hugh David Lumsden, 
Can. Pac, Ry., Ontario, were elected as members ; Robert 
Anderson, Glasgow and South-Western Railway ; Alfred 
Atkinson, Brigg; Charles Albert Bayer, Stud. Inst. 
C.E., Adelaide ; Frederick Davis, Westminster ; Thomas 
Dunlop, Stud. Inst. C.E., Adelaide; Hamilton Goodall, 
East Greenwich; Frederick Morris Greenhill, — 
Borough Engineer, Cardiff; William Arthur Johns, 
P.W.D., India ; Sidney Richard Lowcock, Stud. Inst. 
C.E., Westminster ; Charles Ramsden May, Stud. Inst. 
C.E., Whitehall-place ; Sir Charles Herbert Theophilus 
Metcalfe, Bart., Liverpool ; Edward James Purnell, Jun., 
Coventry ; George Boleyne Smedley, Gas Works, Graves- 
end; John Henry Swainson, Christchurch, N.Z. ; Arthur 
Tannett Walker, Leeds ; and Charles Rowland Williams, 
Stud. Inst. C.E., G.W.R., Wolverhampton, as associate 
members; and Thomas Sutherland, M.P., Leadenhall- 
street, as an associate 
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MICHELE’S CEMENT TESTING MACHINE. 
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WE illustrate above a new and improved machine 
for testing cement lately brought out by Mr. V. 
De Michele, of 14, Delahay-street, Westminster. As 
will be seen it differs considerably from the machine 
which has been hitherto associated with his name, and 
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by a screw in the cover. The whole tank is filled 
with oil, which serves the double purpose of lubricat- 
ing all the parts and moderating the recoil of the spring. 

Vow suppose a person to enter a building provided 
with this pia He will push the door before him, com- 


which has been so extensively adopted by the principal | pressing the spring and filling the opposite end of the 


cement manufacturers and users for many years past. | cylinder with oil. 


The old machine is so well known that it hardly needs | 


description here, but we may remind our readers that 
the cement briquette was broken by exerting a pull 
through the briquette on the short end of a weighted 
lever by means of a handle and worm and wheel. In 
the new machine, as will be seen by our illustration, 
the strain is applied by the weighted lever on the 
right-hand side of the machine falling, and as it does 
so, raising through the medium of the briquette, the 
other weighted lever, the motion being governed by 
a handle which regulates the resistance opposed to 
the motion of a piston in a cataract cylinder, by the 
oil. In this way the motion of the machine is most 
completely under control and is moreover very uniform 
and steady. The handle can be set so as to break a 
briquette as slowly or as quickly as may be desired, 
but the standard test is that the strain should be applied 
at the rate of 100 lb. per second on the square inch. 
At any period of the stroke the machine can be stopped 
for any desired interval, and when restarted applies 
the strain at the same rate as it did before the stop. 

The machine is also made in a non-automatic form. 
In this case the weighted levers are in equilibrium at 
all portions of the stroke, and the briquette is broken 
by lowering the right-hand lever by hand pressure. 
The machines are very well got up and are extremely 
neat in appearance and design. 








A HYDRAULIC DOOR SPRING. 

A poor spring that will close the door promptly and 
securely, and yet will not slamit, may be ranked among 
the minor blessings of life, as it delivers us from a fruit- 
ful source both of draughts and noise. The latest 
attempt to produce a spring of this kind has been made 


by Messrs. Stevens and Major, of Leicester-square, | 


London, who have devised the arrangement shown in 
the accompanying engraving. It works upon the prin- 
ciple of the dash-pot or cataract ; within a cylinder 
filled with oil there moves a piston in which there is a 


non-return valve. When the piston travels in one direc- | 


tion the valve opens, and the contents of the cylinder 
stream through it, opposing no appreciable resistance 
to the motion of the piston. On the return stroke 
this valve closes, and the liquid in front of the piston 
must be forced out of the cylinder before the piston 
can return to the place from which it started. If the 
orifice by which the liquid is to escape be compara- 
tively small, it is evident that the return stroke will 
be made more slowly than the outward stroke, and 


that its time may be varied by altering the size of the | 


orifice, 

With this explanation the action of the ‘‘ hydraulic 
spring and check” will be readily understood upon 
reference to the engraving. It is contained in a small 
box or tank sunk into the floor or doorstep. Through the 
cover of this box there protrudes a spindle carrying a 
shoe which fits the heel of the door. The centre of 
this spindle exactly coincides with the centre line on 
which the door turns. The lower end of the spindle 


carries a cam-plate which bears against a crosshead | 


on the end of a piston rod. The piston works in an 
oil cylinder in which there is contained a helical spring 
which must be compressed when the door is opened. 
There are two orifices in the cylinder; a large one 


He will then relax his hold and 
pass on, leaving the spring to perform its office. Itis 
fully compressed, and therefore exerts a powerful 
pressure, but at the same time it has but little leverage 
upon the cam-plate, which is nearly on the centre. 
The door commences to close slowly, but soon gets under 
way, and swings rapidly untilit is within 2 in. or 3 in. 














of its final position, when the piston is checked and 
brought almost to a standstill. Then after one or two 
seconds’ hesitation it quietly completes its course. In 


| the case of a door which only opens in one direction, 


in which the spring arrangement is slightly different 
from that in the figure, it is impossible to repress a 


| feeling of astonishment at seeing a rapidly moving 


heavy door suddenly stop just when it appears on the 
point of slamming, and then quietly close and latch 
itself just as if the action had been performed by some 
one who took special pains to avoid noise, and yet 
was careful to securely fasten the door. The appa- 
ratus offers no sensible resistance to opening or closing 
the door by hand, other than that resulting from the 
spring. Since this account has been in type the ar- 
rangement of the cam has been altered in such a way 
| that the door must follow the motion of the spring 
and cannot overrun it. 


SALOON CARRIAGES FOR BUENOS AYRES 
GREAT SOUTHERN RAILWAY. 

Ir is now very nearly a quarter of a century since 
Mr. Pullman constructed his first car in the United 
States. It was not until thirteen years had passed that 
| any effort was made in this country to adapt the system 
to English railways, although in America the advan- 
tages of the Pullman car had become so fully recognised 
that there were between seven and eight hundred in 
use. The merit of enabling travellers by night in this 
country to get some sort of rest lies chiefly with Mr. 
James Allport, the general manager of the Midland 
Railway, who had the matter brought very forcibly 
home to him in the year 1873, when making a journey 
of 6000 miles or so in the United States. The first 
Pullman cars used in England were imported from 
America in the year 1874 and ran on the Midland Rail- 
way. These were very fully illustrated and described 
in the pages of ENGINEERING about that date ;* and 
from time to time we have noticed various descriptions 
of sleeping and drawing-room cars in these columns. 

Although the American system of travelling has 
made some progress in England, it has not yet become 
| ‘a great institution” such as it is in America. This 











| no doubt is mainly due to the comparative shortness 
| of our lines, but there must be other causes at work, 
for plenty of journeys are undertaken in Great Britain 


which occupy the whole night, and very few are made 
in sleeping carriages, as compared with the practice of 
American travellers under similar conditions. 

But if the custom of travelling in this superior 
and more comfortable class of carriages has not 
made great way in England, the building of the 
carriages has flourished still less ; and it is something 
of a reproach to English builders as a body, that 
they have so tacitly accepted a position of in- 
feriority to the American craftsmen. Under these 
circumstances we are more pleased to chronicle the 
fact that an English engineer has designed, and an 
English firm has built, a number of sleeping cars that 
for ingenuity, general excellence of arrangement, and 
good taste in design, will, we think, more than bear 
comparison with anything of a similar nature that has 
yet been done abroad. 

These carriages, of which we give this week several 
illustrations on a two-page plate and page 242, have 
been built by the Metropolitan Carriage Company, of 
Saltley, to the drawings of Mr. James Livesey, of 
Victoria Mansions, who is the consulting engineer to 
the Buenos Ayres Great Southern Railway, for which 
line they are especially designed. 

Referring to our illustrations, which deal only with 
the body, Fig. 1 is an interior perspective view of the 
principal compartment, which has been engraved from 
a photograph. Fig. 2is a sectional elevation in a 
longitudinal plane. Figs. 3, 4, and 5 are cross sections 
in different planes; and Fig. 6 is a plan. The remain- 
ing illustrations show various details of the fittings. 

The carriages are entered from platforms at either 
end, the coverings for which are shown in Fig. 2. 
There are, as may be seen by the plan, three compart- 
ments in each carriage. Besides this there is a large 
closet and lavatory combined, 2 ft. 9 in. wide by 
6 ft. 6 in. long, at one end, and at the other a closet 
and a lavatory both separate, each of which is 2 ft. 9 in. 
by 3 ft. 3 in. 

On entering the carriage from the end shown on the 
left of our engravings the traveller would pass through 
a short age 2 ft. 9in. long, which runs between 
the lavatory and closet referred to. From this passage 
a door opens into the main compartment, which is 
12 ft. 7 in. long and extends across the whole width of 
the carriage, 10 ft. The height from the floor to the 
top of the clerestory or monitor roof, is 8 ft. 84 in., 
and the latter is 4 ft. 6 in. across. Between the seats, 
when made up for day travelling, there is a width of 
4 ft. 9in. The second compartment is 6 ft. 3 in. long, 
and also extends the whole width of the carriage. The 
third is a smaller compartment, which is placed beside 
the passage leading from the platform at the other 
end. It is 6 ft. 54 in. long by 4 ft. 1} in. wide. The 
body is carried on a six-wheel underframe, about 
which there is nothing very novel. The line on which 
these carriages are to run is fairly straight and the 
gradients are not difficult, so that no very special 
arrangements were required in this respect. We may, 
notice, however, that the springs are longer than usual 
and the links in the central springs are also rather 
longer than those at the ends, in orderto allow for lateral 
motion. There is considerably more space given in 
the clearance of the grooves of the centre axle boxes 
than those at the end. The rubber spring link pads 
on the scroll irons are unusually heavy. There is a 
footboard outside, so that the guard can pass the car- 
riage without going through the centre and opening 
the door ; the latter being one of the most fruitful 
sources of annoyance in carriages entered from the end. 
A minor detail; but one by no means without import- 
ance, concerns the bead which forms the bottom 
finish of the outside panel. This is usually omitted as 
it is likely to retain moisture ,which will cause the wood 
to rot. This leaves the edges of the panels unprotected 
and they are very likely to get damaged. Mr. Livesey 
has met the difficulty by placing a half-round iron 
which stands away about 4 in. and allows the wet to 
pass ; at the same time it forms a more sightly finish, 
and affords protection to the panel. 

The wheels are 3 ft. 6 in. in diameter and are of 
Owen and Dyson’s pattern, in which wrought-iron 
spokes are imbedded in a wrought-iron hub. The 
bearing springs are 7 ft. long. 

The following are the principal dimensions : 


ft. in. 
Length of underframe over platforms 34 1 
Width over sole bars* ... a ees ee 
Length over buffers ere Bs Gas 37 5 
<< 3, footboard ... eS ai 10 8 
» _ Of body ... eat eae ce 29 0 
Width ,, a4 = ei ia 10 0 
Height of body outside, at sides pe 7 3 
a “a inside, including space 
occupied by upper bed, at sides 6 7 
Height of body, inside, at centre 8 8} 
Total height ave rails... na 13 5 
»> Wheel base ... ine Pon Sua 18 10 
Distance between centres of journals... 7 4 
Diameter of journals Pe as 0 38 
Length... oa a 0 8 
Diameter of axle at centre 0 43 





* See ENGINEERING, vol. xvii., p. 162, and vol. xix., 


near the base, and a smaller one which can be adjusted ' p, 263, 





* The additional width is got by means of wrought- 





iron brackets bolted on, 
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The principal members of the underframing are 
formed of channel iron 10in. by 34in. by }in. There 
is a combined buffing and draw gear with a lami- 
nated spring 6 ft. 6in. in length. Each carriage 
is fitted with a chain brake of ordinary construction 
worked from the platform at either end. 

Passing again to the interior of the carriage we find 
that the main compartment is arranged to seat twelve 
persons by day, whilst sleeping accommodation is pro- 
vided for eight passengers. The next compartment 
will accommodate six by day and four sleepers, whilst 
the smallest compartment will seat four persons and 
sleep two, the berths being arranged longitudinally. 
The way in which the beds are made up is shown in de- 
tailin Figs.7 to 12. The top bed stows in the roof of the 
carriage when not in use, as may be seen by reference 
to the section in Fig. 4and by the general view, Fig. 1. 
When it is required to lower the bed for use, the car- 
riage attendant first pushes back a locking bar and 
then place; a handle, shown in dotted lines in Fig. 7, 
into position for actuating the worm and wheel gearing 
shown in Figs. 7 and 8. In this way the ropes which 
hold the bed in position are unwound from the grooved 
barrels on which they are coiled, and the bed is thus 
allowed to fall into its position as shown on the right- 
hand side of the perspective view. An iron arm, 
shown in dotted lines in Fig. 7, is attached to the 
back of the carriage by a stud at one end, the other 
being fastened by a stud to the front part of the berth. 
This arm pivots as the bed comes down and forms 
a radius bar which causes the bed in descending 
to describe the segment of a circle shown by the 
direction line in Fig. 7. This guides the bed in its 
descent and forms a means of suspending the front 
part when in use. By this arm the bed is guided in its 
descent so that the back part just finds its berth on 
small brass lugs fixed for the purpose at the back of the 
carriage. 

In this way it will be seen that the bed, when in use, 
does not depend for its support on the ropes, which 
are only used for raising and lowering. There is no 
fear therefore of any accident occurring to a sleeper 
through the ropes wearing out and letting the bed 
down. Fig. 9shows the exterior of the berth when not 
in use, and Fig. 10 a plan of the mattress. The springs 
are joined to each other by wires in the method shown, 
and the whole is thus made very firm and lasting. 
Referring again to Fig. 8, it will be seen that the 
grooved barrels on which the lowering ropes run, are of 
different diameters. The reason for this will be ob- 
vious, the outer part of the bed having to descend 
through a greater distance than the inner part. 

Turning our attention now to the lower berth, it will 
be seen by Fig. 1 that when made up for sleeping, as 
on the right of the picture, that it projects a few 
inches beyond the position it occupies when used in the 
day asa seat ; and thus the sleeper is given more room 
in which toturn over. The way in which this is accom- 
plished may be seen by reference to Fig. 4, although it 
is shown in fuller detail in Fig. 11. 

In order to make up the bed for the night the cane 
bottom which forms the seat by day, is lifted up, 
pushing *efore it the back of the seat to which it is 
connected by a link, the back pivotting at the top 
part. Thelower berth, which is then exposed to view, 
is pulled forward the required distance, running on a 
brass plate by means of the wheels shown. In this 
way no part of the seat which is sat on by day is used 
for a bed at night, the sleeping mattress being under- 
neath the cane seat which is lifted up as described when 
making up the sleeping arrangements. 

Ventilation is provided for, firstly, by a number of 
exhaust ventilators, which are placed along the sides 
of the monitor roof, the air to supply the place of that 
withdrawn being admitted at the sides of the main 
body above the windows for the entire length of the 
carriage ; the amount being capable of regulation by 
means of handles below as shown in Figs. 13and 14. As 
the country in which these carriages are to run is often 
very dusty, a double screen of wire gauze is placed 
outside the air inlet, and this is arranged so as to form 
atrap for the dust, causing it to fall through a space 
between the two parts of the screen. The air 
then passes through another screen of perforated 
zine, in front of which is a fretwork panel bear- 
ing the monogram of the company. The arrange- 
ment is shown in Figs. 13 and 14. A feature in these 
carriages is the guard or shield used as a sun blind, 
shown in Figs. 3 and 13, which runs along the whole 
length outside. It is not a sightly addition to the 
carriage but will doubtless add greatly to the comfort 
of the passengers. The side lights in the monitor 
roof, as well as the main windows, can be opened. 
The roofs of the main body are made double, that of 
the monitor being three-fold. The roof sticks between 
being perforated throughout, a current of air is able 
to flow through the spaces from end to end. 

In all the minor details of these carriages the same 
care is shown as in the general arrangement. The 
retiring rooms are very private of access. The beds 
are fitted with many small conveniences; one of 
these will particularly recommend itself to those 
who have travelled far in sleeping carriages. This 





is a pad to form a rest for the knee. The con- 
ditions required for rest in lying down when one is 
being constantly shaken about, are quite different 
to those when still, and it is not an uncommon thing 
for passengers, both by sea and rail, to take a port- 
manteau or travelling bag into bed with them in order 
to get a due amount of support for sleeping on the 
side, few people being able to rest for long on their 
backs. The beds are unusually deep and the arrange- 
ment of springs affords a firm but elastic mattress. Per- 
haps the most striking point about these sleeping car- 
riages is their spacious and airy character. Noone would 
think on entering the principal compartment in the 
daytime that it could Es made up to accommodate 
eight sleepers. This is principally due to the neat 
manner in which the upper berths are stowed in the 
roof, they virtually taking up no room when not in use 
excepting a few inches from the height at the side. 
This, however, is a small matter, especially in view of 
the wide monitor roof. 

The general tone of the interior decorations might be 
described as quiet rather than elaborate or lavish, 
There is no lack of elegance and richness about the 
general effect, but the designer has very properly borne 
in mind that the ornamentation of a railway carriage, 
ne one in which long journeys are to . 
taken, should be in character restful rather than 
of anature to obtrude itself on one’s notice. This 
pleasant combination of richness and simplicity is 
only got, however, by a liberal use of 
material and high finish. The panels are of satin wood 
with borders of black walnut, and the smaller panels 
are in dead gold relieved with ornamental work. 
Crystal mirrors with bevelled edges are placed at the 
ends of the compartments. The main door has a 
ground-glass panelled window with the monogram of 
the company cut in brilliant. The cushions, which 
are of dark blue morocco, are only intended to be used 
in winter, the cane seat and back being cooler for 
summer. A table of polished wood is placed in the 
middle of each of the two larger compartments. Flaps 
are provided as shown in Fig. 1, and when down there 
is ample room to to and fro, the total space be- 
tween the seats being as stated, 4 ft. 9 in. 

The whole of the work has been carried out in a most 
admirable manner by the builders, the Metropolitan 
Carriage Company ; and it is to be hoped, now it has 
been proved, that rolling stock of this kind can be 
built in England second to none of other countries, that 
a further extension of the business may follow. 





THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society on February 
28, Professer Guthrie, President, in the chair, Messrs. 
G. R. Begley and O. Chadwick were elected mem- 
bers of the Society. Mr. J. C. McConnell presented 
two notes on ‘‘ The Use of Nicol’s Prism.” The first 
note related to the error in measuring a rotation of 
the plane of polarisation due to the axis of reta- 
tion of the prism not being parallel to the emergent 
light. After pointing out that this error was to a first 
approximation eliminated by taking the mean of the read- 
ings in the two opposite positions of the Nicol, the author 
proceeded to push the calculation to a second approxima- 
tion so as to get a measure of the residualerror. This is 
given by the equation 

a - y =const + .2472 sin Y cos Y 

where 4 and 180 + 9, are the two readings of the circle ; 
y the angle between the plane of polarisation and a fixed 
plane, andr the angle between the axis of rotation and 
the incident light. This equation is practically correct 
for a flat-ended as well as an ordinary Nicol. The residual 
error cannot amount to 1 min. in a rotation of 60 deg. if r is 
less than 2 deg. The optical properties of the Nicol tend 
to neutralise the geometrical error due to the rotation 
taking place about one axis and being measured about 
another. 

The second note dealt with a new method of obtaining 
the zero reading of a Nicol circle. This is often detined 
as the reading when the plane of polarisation is parallel 
to the axis of rotation of the table of a spectrometer. A 
Nicol is fixed on the table, the light quenched by turning 
the Nicol circle, and the ——t taken. The table is 
then rotated through 180 deg., the light quenched, and the 
reading taken again. The mean of the two readings gives 
the results required. It was described how the error due 
to the want of symmetry of the Nicol might be found and 
eliminated. 

Mr. H. G. Madan exhibited and descrived ‘‘ some new 
forms of polarising prisms.” The first of these is by M. 
Bertrand, and has been described by him (Comptes Rendus, 
September 29, 1884). The prism consists of a parallelo- 
piped of dense flint glass, of refractive index 1.658, the 
same as that of Iceland spar for the ordinary ray. The 
glass prism is cut like the spar of a Nicol’s prism, a 
cleavage plate of spar being cemented between the two 
halves by an organic cement of refractive power slightly 
greater than 1.658. A beam of light traversing the prism 
is incident upon the spar at an angle of 76deg. 44min. 
The ordinary 1ay passes ——_ without change, but the 
extraordinary ray is totally reflected at the first surface. 
The prism gives a field of 40deg. M. Bertrand’s prism 
has the great advantage of requiring only a very small 
quantity of Iceland spar, a substance that is becoming 
very scarce and expensive. 

‘The other prisms shown were a similar one by M, 





Bertrand, described in the same paper, a double image 
— by Ahrens, described in the Philosophical Magazine 
or January, 1885, and a modification of the latter by 
Mr. Madan, described in Nature for February 19. 

Mr. Lewis Wright pointed out as a practical objection 
to M. Bertrand’s prism that it was very doubtful whether 
a glass could be obtained of so high a density as to possess 
a refractive index of 1.658, and at the same time be colour- 
less and unaffected by the atmosphere. He also remarked 
that the principle of the prism was by no means new. 
Professor . Ayrton read a paper by himself and 
Professor J. Perry on ‘The Most Economical Potential 
Difference to employ with Incandescent Lamps.” The 
authors commenced by pointing out the importance of 
experiments being made on the lives of incandescent lamps 
in addition to experiments on efficiency. Referring to the 
experiments on life ett A M. Foussat in the Electrician 
for January 31, they showed that if p be the price of a lamp, 
in pounds, n the number of hours per year that it burns, 
f (v) the life of the lamp in hours, and @ (v) the number of 
candles equivalent to the lamp, f(v) and 6 (v) being ex- 
pressed as a function of the potential difference in volts, 


_P*™ _ stands for the cos r yea 

rere e per year per candle, as 
far as the renewal of lamps is concerned. Also if H 
stands for the cost of an electric horse-power per year for 
the number of hours electric force is employed, and ¢ (v) 


the number of watts per candle, Es x p(v) stands for the 
420 


cost per year per candle as far as the production of power 
is concerned. The sum of these two represents the total 
cost per candle per year, and the value of v that makes 
this a minimum may be found either graphically or analy- 
tically. Solving the problem graphically for the 108 volt 
Edison lamps used at the Finsbury Technical College, 
where n may be taken as 560, and H=5/., they find that 
the minimum value of the total cost is given by v=106. 
The curve connecting total yearly cost per candle with 
v, they found to be very flat at this point, showing that 
the lamps may be burnt with a potential difference vary- 
ing as much as 4 volts with only 5 per cent. addition to 
the annual cost. It is found that with certain types of 
incandescent lamps, the candle-power of the lamp varies 
as the potential difference minus a constant. The authors 
also find that in rough photometric experiments, No. 8 
sperm candles may be substituted for standard ones. 

Mr. Macfarlane Gray then gave an account of a most 
extended investigation to which we refer in more detail 
in the article below. 








NEW THERMODYNAMICS. 

THE paper read by Mr. J. Macfarlane Gray on Satur- 
day last at the Physical Society was on ‘‘ The Second Law 
of Thermodynamics.” This was the continuation of a paper 
on ‘* The Thermal and Ergonal Constituents of Heat in 
Liquid Vapours,” read by the same author before this 
Society in November, 1880, and a paper on ‘‘ Specific Heats 
calculated from Entropy,” read also before this Society in 
July, 1880. These papers are all developments of the 
‘*Ether Pressure Theory,” explained by the author in a 
paper submitted to the secretaries of the Royal Society 
on February 18, 1878, and rejected by them as “ not 
suitable for the Society.” 

In the present paper the author first drew attention to 
the following corroboration of statements in his former 
papers. 

n the 1878 paper he asserted that it would yet be 
found that the true velocity of sound in air is 1087.1 ft. 

r second, and not 1090 ft. as it was then supposed to 

Since then the experiments of Sthathmari, at Paris, 
have made the velocity 1087.6 ft. 

In the paper of date July, 1880, the author states that 
the suheaules of a perfect gas are “‘ entirely devoid of 
heat,” they are ‘‘ always at absolute zero of temperature.” 
Since then Siemens, of Berlin, has proved by experiment 
that the gases in high temperature furnaces have no 
action on the thermopile. 

The specific heat of steam at constant pressure given by 
the author in his former paper, is 20 per cent. less than 
that given by Regaault, and this disparity was urged as 
an objection to his theory. Ina a on ‘* Regnault’s 
Determination of the Specific Heats of Steam” pub- 
lished in the Transactions of this Society, the author sub- 
sequently demonstrates that Regnault had misread his 
own experiments ; he pointed out the error, and showed 
that when that is corrected the specific heat then stands 
at just the 20 per cent. less, according to his former paper. 

The author next explains why he had not permitted 
his former papers to be printed in the Transactions. 
The ergonal heat of liquids in his theory conflicted with 
the ‘‘ Second Law;” this was not observed by the reading 
committee who had recommended the first paper to be 
printed, and the author therefore did not value their 
decision ; he waited until he could by some more reliable 
criticism determine whether his theory of physics on the 
‘*Second Law of Thermodynamics” was in error. He 
saw that that could be decided only by a knowledge of 
what the specific heat of water is at different temperatures, 
and he found Regnault’s specific heats of water as pub- 
lished crowded with errata. Until this could be settled 
he regarded his investigations as moulting, and he waited 
to see whether the thing before him would turn out to bea 
sparrow or aneagle. 

In September, 1880, by the ‘First Law of Thermo. 
dynamics” he arrived at what the specific heat of liquids 
is, and thereupon he has recently constructed a criterion 
by which the ‘Second Law” can be tested by the First 
Law. That is best explained by reference to the Geometry 
of Lhermodynamics worked out by the author. Therein 
the line of the state-points for water must be the boundary 
of the thermodynamic field at that side if the ‘‘ Second 
Law” be true. Now in the author’s investigations he has 
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it impossible to locate_these points on the boundary, 
found Tault’s experiments on steam are to be taken as re- 
liable. Inthe author's present paper he has determined 
the slope of the primary line of the Se sag eg: peony, 
diagram at intervals of 10 deg. from 0 deg. to 230 deg. C., 
in terms of 0, the absolute temperature ; w the specific 
heat of water for 0, a variable; m, the molecular weight, 
and the specific heats ratio for gases, on the assumption 
that the water state-points do lie on the primary curve as 
required by the First Law. He has also determined the 
slope for the same temperatures according to Regnault’s 
formula (H) for steam pressures, and by equating the 
two results he finds that if the Second Law and the 
First Law are both valid, then must the specific heat 
of water decrease as the temperature increases, At 
Odeg. C. with y = 1.408, the specific heat of water would 
be — 1.064; at 100 deg. C. = 0.9103; at 220 deg. C. 
— 0.7906. Now these are quite inconsistent with all ex- 
periments. On the other hand, when the state-points are 
allowed to fall within the thermodynamic field, the specific 
heats are exactly those given in the author’s paper in 
November, 1880. He therefore concludes that the 
“Second Law” is not true, and that his ether-pressure 
theory is an analogue of nature. 
The author gives the specific heat of liquids as consisting 


of two parts: the thermal constituent K=~", where K is 


constant at all temperatures for the same substance, m is 
the molecular weight, and C is a constant for, he believes, 
al] substances. e has, as yet, applied it to only water 
m = 17.96, and to bisulphide of carbon m= 75.93. For 
these widely dissimilar substances the same value holds 


ood exactly, viz. 
” "© = 17.01523, 


The ergonal constituent x is a function of temperature, 
inner heat of evaporation, and molecular weight, viz.: 
e = 200 
AI m* 
in which C has the same value as given above. 

The author also described certain sets of error he had 
discovered in Regnault’s recorded experiments. Before 
naming these, he would like to record his highest praise 
to Regnault for the invaluable service he has rendered to 
science by his experiments. Without them the author 
could have come to no definite results. Probably the 
work of pupils and the care of pupils have together fed to 
those minor discrepancies the author has had to deal with 
in these records. In 220 of the experimnents on steam, 
Regnault gave as the correct temperature the mean of 
the readings of two thermometers, one placed in the 
liquid and the other in the vapour. The author states 
that the temperature of water giving off steam increases 
from the surface downwards, and that the differences 
which puzzled Regnault are altogether accounted for by 
assuming that the effective depth of the bulb of the ther- 
mometer in the liquid was 3 centimetres. The correction 
required amounts to 0.325 deg. at 43 deg. C., and to 
0.056 deg. at 90deg., upon Regnault’s temperatures, 
between 43 deg. and 100 deg. only. 

Another set of errors seems to be due to seldom, if ever, 
using Regnault’s own co-efficient (0.3665) for the expan- 
sion of air, but generally, or always, that of Rudberg 
(0.3646), which Regnault’s first series of experiments 
proved to be inerror. This remark applies to all tem- 
peratures above 100 deg. 

A third set of errors has crept in between 0 deg. and 
100 deg. through Regnault having assumed that the cali- 
bration of a mercury thermometer must consist of equal 
divisions if the zero point and the boiling point are 
correct—a physical impossibility according to the author. 
This error was on another ground pointed out by Bosscha 
in Poggendorf’s Annalen in 1874. Regnault replied in 
the Comptes Rendus, without explanation, that the tem- 
peratures were correct as given by him, and that as for 
the letter saying they were wrong, he disdained even to 
read it. There is no guessing what his opinion would 
have been had he heard this paper read. 

The author then gave what he substitutes for Carnot’s 
function, as modified by Clausius. He would also give 
great praise to Clausius for his work in thermodynamics. 
Since bis papers in 1880, the author has for his own satis- 
faction re-written the whole of Clausius’s ‘‘ Mechanical 
Theory of Heat” in his own notation, to satisfy himself 
that he had overlooked nothing. For the theoretical 
efficiency of heat in the differential reversible cycle engine, 

60 


according to Clausius, E = “_ 
For this Mr. J. Macfarlane Gray substitutes 
2C @\ 50 
E=(1+ im) 6 


in which C is the constant given above, \ the whole heat 
of evaporation from water 6 to steam 6; \, the inner heat 
of evaporation, that is \ minus the thermal equivalent of 
the p v of the steam, m is the molecular weight. 

This paper was announced as third on the list ; but it 
was decided by the Council, just before the meeting 
opened, and without communicating with Mr. Gray, that 
Professors Ayrton and Perry’s paper on ‘‘ Incandescent 
Lamps” should be read out of turn, in precedence to Mr. 
Gray’s paper. Mr. Gray was beginning his paper in the 
order of announcement, when he was called upon to stop 
for Professors Ayrton and Perry’s paper. Professor Perry 
rose, and apologised for the absence of Professor Ayrton, 
who was to read it. Professor Ayrton at last made his 
appearance, and occupied the meeting until5p.m. At 

ir. Gray's request, the discussion on Professor Ayrton’s 
paper was then postponed until next meeting, and those 
of Professor Ayrton’s audience who did not care to be 
bored with this paper of Mr. Gray’s left the room, leaving 
only about twenty, of whom seven were of Mr, Gray’s 





party. Professor Ayrton then took the chair, and by his 
courteous manner did all he could to make Mr. Gray forget 
that he had been made of noaccount in their arrangements. 
It is on account of the meagre attendance awarded the 
author that we make this notice longer than usual; but 

rhaps our readers will not consider that we have made 
it longer than the importance of the subject warrants. 
We at present express no opinion on Mr. Gray’s work as 
to whether it is reliable or not ; if what he says is not all 
a gigantic blunder, then the science of thermodynamics 
has to be entirely re-written, and the lines on his Thetaphi 
diagram are the very wards of the lock of the casket 
containing the most valuable secrets of nature, and the 
thirteen years occupied by him in picking itis, to us, well- 
spent time. 
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STEAM BOILERS. 


565. G.G.M. Hardingham, London. Steam Gene- 
rators. (8d. 10 Figs.) January 3, 1884.—The sides of the 
brickwork surrounding the boiler are hollow, and air introduced 
into the hollow space at the top is caused to pass downwards to- 
wards the ash-pit. A fan or blower may be employed to produce 
the requisite draught. The feed water passes through pipes in the 
steam space of the boiler to solidify the impurities. As applied to 
a sectional boiler, in which each series of sections communicates 
with a water and mud drum below, and with a steam and water 
drum above, the feed water, after passing through the pipes in 
the steam drum, is en into one of the pipes connecting 
the drums, and the solidified impurities settle in the mud drum. 
In another arrangement the feed water is exposed to the direct 
action of the steam in a trough having extended surfaces in the 
steam space. The impurities settle in the bottom of the steam 
and water drum, and pass by pipes to the mud drum. Concentri- 
cally with the pipes connecting the drums are tubes which open 
into the steam and water drum below the level of the 
water, and are connected by a horizontal tube in the lower drum. 
This latter tube communicates with the lower part of each of the 
sections. In sectional boilers having an annular water space, the 
heated gases first act on the outside of the tubes and then pass to 
the upper ends of the inner tubes, through which they pass in a 
downward direction, thus traversing the sections in a direction 
op! to water, and so as to sweep any dust and ashes down- 
wards. (Accepted December 23, 1884). 


W. B. Thompson, Dundee. Steam Boilers. 
(4d. 1 Fig.) March 27, 1884.—The plates of the boilers are rolled 
with flanges or ribs at the ends and with or without intermediate 
ribs. These outer flanges are rivetted or otherwise joined to- 
gether to form the boiler. The boiler, constructed of such plates 
or of complete rings, may be readily disjointed and taken into 
parts. (Accepted January 23, 1885). 


7729. (6d. 1 Fig.) March 27, 1€84.—These plates are cast in 
steel with the flanges or rils thereon. (Accepted January 23, 
1885). 


5714. W. Clark, London. Steam Boilers, [6d. 4 Figs.) 
March 31, 1884.—The flue tubes are made in sections, the alter- 
nate sections being of different diameter. Each larger section has 
a series of water tubes extending longitudinally through it, and 
opening outside of the adjacent smaller ti The ti 
may be corrugated, and the flue tubes may be provided with a 
series of plates or shields to retard the passage of the heat. In- 
stead of allowing the heated air and products of combustion to 
escape from the flues, they are forced by means of a fan to return 
below the furnace, and pass up through the firegrate so that the 
unconsumed gases are utilised to increase the heat. Dampers con- 
trol the escape of the products of combustion and the inlet of air 
to the fan. (Accepted January 27, 1885). 


5890. J.J.Millerand G. J. Tupp, London, Boilers. 
(6d. 3 Figa.) April 3, Len aaa. Hoe the invention applied toa cy- 
lindrical vertical boiler having a horizontal firegrate in itslower part, 
the’inner firebox tapers to a less diameter at its upper end, and fits 
inside the shell with asuitable water space between them, the lower 
edges being rivetted together to make a tight joint, and an opening 
for the firedoor being formed in the usual way. The upper part 
of the firebox is made flat upon two of its _— sides, the 
flat parts being parallel. Tubes are inserted between the flat 
rts, and are horizontal or inclined. The upper part is closed 
y a flat or convex plate having a central opening connected by 
a strong vertical tube to a similar opening in the top of the boiler, 
and surmounted by a chimney. The vertical tube is cone-shaped, 
being larger at its upperend. The tubes are divided into two 
groups, the opposite ends of the two groups being respectively 
opposite two manholes at opposite sides of the boiler. A deflect- 
ing plate closed below and at the sides is arranged opposite each 
manhole, and facilitates circulation. A horizontal baffle plate sus- 
pended in the firebox, below the?top and above the tubes, prevents 
the direct course of the gases to the chimney, (Accepted January 
27, 1885). 
8100. J. Burrell, Bristol. Steam Boilers. {[10d. 
6 Figs.) May 23, 1884.—Vertical plates are fixed between the two 
combusti hambers at each end reaching from the top to the 
bottom. Thetop space is contracted by bringing the plates to- 
gether. Similar plates are fixed between the sides of the combus- 
tion chamber and the sides of the boiler. In a boiler having only 
one combustion chamber, the plates are fixed between the com- 
bustion chamber and the sides of the boiler, and between the end 
of the combustion chamber and the end of the boiler. If there isa 
horizontal tube across the furnace serving as a water bridge, two 
water tubes are fixed to its upper part, and lead upto nearly the 
water line of the boiler, and two tubes are fixed to its lower part 
and lead tothe bottom part. Referring to the illustration, the 
plates B are shown between the chambers A and between the 











sides of the chambers A and the boiler. The tubes Q attached to 
the cross flue X are also shown. The water between the plates 





and in the tubes ascends rapidly, and causes an efficient circula- 
tion. (Accepted January 2, 1885). 


8818. E. J. Curtin, Bristol. Transverse Water Tubes 
for Steam Boilers. (6d. 4 Figs.) June 10, 1884.—Flanges are 
formed round the holes through which the tubes are passed, and 
the tubes are rivetted to the flanges which project into the water 
spaces of the boiler so that the rivet heads are not exposed to the 
fire. The flanges may be formed as separate rings, and rivetted to 
the plate. Two or more conical tubes may be combined with their 
smaller ends fixed in a hollow central piece, and the larger ends in 
holes in the boiler flue. The ends of the tubes may also be ex- 
panded in the holes, and the tubes may be corrugated. (Accepted 
January 27, 1885). 


9368. W. Clark, London. Flue Tubes of Steam 
Boilers. (6d. 3 Figs.) March 31, 1884.—The flue tube is 
formed into a series of regular or irregular corrugations with 
plain portions between them, and with plain portions at the 
ends to form the joints. Water tubes are preferably con- 
nected at their ends to the flue tube at a convenient depth 
from the bottom, and their intermediate portions are con- 
nected with the ; top. e tubes are curved to the circum- 
ference of the flue tube and are fitted within the plain portions of 
the flue. These tubes may be connected at two points only. 
(Accepted January 27, 1885). 


Malam, Edgemoor, Delaware. U.S.A. 
Boilers. [4d. 8 Figs.) December 10, 1884.—The lower 
flue of the boiler is provided with a furnace, and the upper flue 
with a serie3 of cross tubes, the two flues being connected by a 
corrugated casing forming the combustion chamber: Referring to 
the illustration, the flanged ends of the firebox flue H and of the 
upper flue F are rivetted to elongating holes in the front end of 
the boiler. The flue H iscomposed of a number of flanged sections, 
between which are bracing rings J, serving to stiffen the flue casing 
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and to prevent collapse. This flue is further braced by tubes K 
slightly inclined rearwardly from bottom totop. The front of the 
flue has a single central row of tubes extending between the fire- 
grates, and the flue in the rear of the bridge wall has two trans- 
verse rows of tubes. The rear ends of the flues are secured to 
flanges surrcunding the elongated openings ina plate Q, the outer 
edge of which has a rearwardly projecting flange secured to the 
front end of the corrugated combustion chamber s, the back end 
of which is secured to a plate T connected by stay bolts to the rear 
end of the boiler casing. (Accepted January 13, 1885). 


4614. W. Hornsby and J. Clapham, Grantham. 
Vertical Steam Boilers. {4d. 2 Figs.) March 10, 1884.— 
The internal firebox is corrugated vertically, the top being corru- 
gated to fit the sides. Horizontal or inclined cross tubes 
extend from corrugation to corrugation, and are curved or 
carried straight across. (Accepted January 13, 1885). 


13,041. C.A. ht, Glasgow. (The Babcock and Wil- 
coz Company, New York, U.S.A.) Hand Hole Seats for 
Steam Boilers. (id. 9 Figs.) October 1, 1884.—A ring faced 
on one side to form a joint with the hand hole-plate is secured by 
means of an expanded nipple fitting tightly to the interior of the 
ring and hole. The nipple is of such size that the boiler tubes can 
be withdrawn through them. Two rings, one on each side, may 
be employed with very thin plates, The interior of the rings may 
be placed outwards. (Accepted December 23, 1884). 


15,517. B. J. B. Mills, London. (C. 7. Burchardt, Berlin.) 
Tubular Steam Boilers. (4d. 12 Figs.) November 25, 
1884.—The tubes communicate at their ends with a front and an 
end chamber, water and steam filling the tubes and the chambers. 
The front chamber forms a hollow vessel without any partition 
walls, into the back plate of which the water tubes are secured, 
A number of pipes run from the back plate to the front of the 
chamber, the front beirg provided with hand openings opposite 
each tube closed by any suitable device. The front chamber is 
made in one casting, and shaped as if it consisted of a number of 
hollow globes, cones, or polygons. A mud channel is provided 
below the lowest row of tubes. The back chamber is constructed 
ina similar manner, but is divided by partition walls into aseries 
of vertical channels, The tubes are inclined so as to be higher at 
their back ends, the vertical channels in the back plate being 
connected at their tops by a3 horizontal channel, which, with the 
upper parts of the vertical channel, is filled with steam. The front 
and back chambers may be composed of a number of separate cast- 
ings, (Accepted January 6, 1885). 


STEAM BOILER FURNACES. 


733. J. Wright, Burton-on-Trent. Furnaces, Fire- 
grates, and Firebars. (Sd. 8 Figs.) January 5, 1884.—The 
alternate firebars are supported at the front end of the furnace on 
a rocking shaft, and at the back end on an inclined plane or roller. 
The front plate is formed with a series of slots closed, when re- 
quired, by aslide. The front rocking shaft is operated by acon- 
necting rod from a countershaft. Referring to the illustrations, 
when the countershaft revolves it operates through an eccentric 
connecting rod and crank, the shaft D, the length of the crank being 
greater than the throw of the eccentric, so that the shaft only 
rocks. The shaft Dis connected to the toothed segment F by 
means of aclutch. Thesegment F gears with a segment G cast on 
the rocking shaft H on which the ends of the alternate bars bear. 
The bars may be actuated automatically at stated times. The 
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eccentric is arranged by means of a ratchet to rotate a shaft say 
one-twentieth of a revolution for each stroke. This shaft operates 
through adjustable change wheels, and a cam or lever, disengaging 





a catch,and so allowing the clutch to be thrown into gear by a 
spring. The return of the catch is effected by means of a lug on 
the ratchet wheel. (Accepted January 2, 1885). 


5526, J. K. Broadbent, Salford. Construction of 
Bars and Mechanical Motion for Working 
them. [6d. 5 Figs.) March 27, 1884.—The firebars are cast in 
groups consisting of two strong longitudinal bars joined together 
by a large number of crossbars. Short teeth or sections of cross- 
bars are cast on the outer sides of the compound bar, the air 
spaces being less than the width of the teeth. e bars are formed 
with pivots at each end, and with short as arms on the 
front ends. The pivots rest in slots in the dead-plate, on the 
underside of which are cast two pedestals, each carrying a round 
shank, parallel to the length of the bars, and terminating in a 
short lever. The short levers are connected to a crossbar by two 
pivots. Studs on the crossbar fit into a slot in the arms cast 
with the bars. One of the shanks is operated by means of a socket 
key or lever, and the bars are rocked from side to side. (Accepted 
January 23, 1885). 

8257. H. W. Sharpe, Liverpool. Furnace Bars. 
(6d. 4 Figs.) May 27, 1884.—This consists in a hollow bar with 
openings near the top at each end and a series of perforations all 
olor each side near the top by which steam escapes. The water 
is run in at one end and that — which does not evaporate 
trickles out at the other end. e illustration shows a longitudi- 
na! section of the furnace bar, the construction of which is clearly 
indicated, C being the front opening and D the back opening 
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of the bar, and E being the orifices along its sides. A con- 
tinuous stream of water is passed through the bars from a cross 
main pipe F connected to the inlet end of the bars by small tubes 
tightly fixed in the main pipe. The flow of water should be 
slightly grcater than the evaporation. At the back the bars rest 
on a transverse bearer H and at the front end on a trough-shaped 
bearer I receiving the overflow water, The front bottom corner 
a of the bar is notched to cause the water to drop off. (Accepted 
January 9, 1885). 

10,335. J. Burrell, Bristol, Furnace Grates. [6d. 
7 Figs.] July 19, 1884.—A series of rotating shafts provided with 
plates or bars, are fitted in pairs to work between fixed bars. Re- 
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ferring to the illustration, a sectional plan, a series of shafts are 
fixed in a frame at each end, and carry a series of plates D of 
oblong or triangular form, and provided with bosses to regulate 
their distance apart. The shafts are revolved by gearing. Discs 
G on the shaft provided with flat parts prevent the firedoor being 
opened unless the plates are all in a straight line. By the side of 
each set of shafts and plates is fixed a bar E, having projections 
on it between which the plates pass. The shafts may be hollow 
for the passage of water. (Accepted December 30, 1884). 


1393. J. Sinclair,Govan, Lanark. Method of Heat- 
ing Gas Generators in Steam Boiler Furnaces. [8d. 
12 Figs.) January 14, 1884.—Vertical or horizontal retorts are in- 
serted into the furnaces, the gas being led from the retorts into the 
furnace and burnt. The horizontal producers are arranged to be 
rotated. (Accepted December 23, 1884). 


4887. A.A. Johnson, Bradford, and G. G. Rhodes 
Liversedge. Generating Steam in Boilers. [6d. 5 Figs.) 
March 14, 1884.—The boiler is mounted above gas-making appa- 
ratus consisting of one more retorts with each stack of retorts set 
under a separate reverberatory arch. The heated gasesfrom the 
coke furnace pass through openings into the retort flues, around 
the retorts, then into the main flue under the boiler where gas 
and the necessary amount of oxygen are injected and ignited, 
assisting the residual heat from the coke furnace to generate 
steam. The retorts are fitted with mouthpieces, rising and hy- 
draulic mains, and are connected with scrubbers for the purification 
and collection of the tar and ammonia, (Accepted January 23, 


1885). 


3268. R. Wilson, London. Furnaces of Steam, &c., 
Boilers. (4d. 3 Figs.) February 14, 1884.—A curved or in- 
clined passage leads backwards from the underside of the grate 
bars tothe dead-plate, and diverts and turns the intake current 
towards the door of the furnace whereby the smoke and gases 
given off during the partial distillation of the fuel at the front of 








the furnace bars are caused to circulate first in the direction of the 
indraught and furnace door, then curving upwards, and returning 
over the fire, where they are burnt. (Accepted January 2, 1885). 


$302. R.and W. Welford, Sunderland. Boiler, &c., 
Furnaces. [¢d. 8 Figs.) February 14, 1884).—The air to 
effect combustion is caused to pass in a more or less heated state 
downwards through the fuel into the ash-pit, which is provided at 
its front end with one or more air-tight doors. Under the ash-pit 
more air is itted pl combustion, the products pass- 
ingfrom the ash-pit to the boiler flues through openings at the 
back ofthe ash-pit. (Accepted January 27, 1885). 

4207. R. H. Hepburn, London. Supplying Steam 
and Air or Air to Furnaces. (6d. 10 Figs.| March 1, 
1884.—This refers to Specification 85 of 1884, in which was de- 
scribed apparatus for supplying steam and air by means of a series 
of nozzles or injectors. The series of compartments into which 
the nozzles discharge are constructed of sheet iron or steel corru- 
gated so as to form the compartments. The top and bottom may 
be of separate pieces, but are preferably made in one piece with 
the closed rear end, which is circular in section to receive a pipe 
running transversely through to the compartments. The pipe is 
fitted with nozzles corresponding in number to the compartments 
and facing the same. An air inlet is drilled or punched into each 
compartment. A channel, formed at each side of the furnace, ex- 
tends from the lower part to the upper part of the furnace, and at 
the top is carried in a horizontal direction to the opposite side, 
where it is turned upwards towards the crown. Steam and air or 
= _ are admitted to the channels. (Accepted January 9, 

885). 

5267. [6d. 15 Figs.) March 21, 1884.—In the apparatus de- 
scribed in this specification, the nozzles and the steam chamber of 
pipe are fitted so that they can be readily removed. Referring to 
the illustration, the chambers } through which the steam and air 
are blown are contained in the fixed part a formed at each end 
with a shoe or hanger c. The chamber or pipe e with its nozzles is 
fitted to slide into its place, and is connected to the fixed pipe by 
aunion. The chambers b extend to the bottom as shown, soas to 








allow a clear passage for the dust into the ash-pit. A portion of 
the blower may be made removable with the nozzles and steam 
chamber. Where the blowers are employed to force steam and 
air through orifices in the bridge, the bridge is constructed open 
trom side to side, and a removable blower inserted, and may be 
arranged to swivel so as to adjust its angle. In boiler furnaces of 
the locomotive type, air or steam and air may also be supplied 
through a hanging bridge into the body of the fire. (Accepted 


January 23, 1885). 
5276. J. Moulson, Balsall Heath, Wore. Admitting 
to Furnaces. [S8d. 24 Figs.) March 22, 1884.—Air is 
admitted to the furnace by pipes or tubes projecting considerably 
into the furnace chamber from the front or sides and above the 
fire, the currents of air through the tubes being induced and the 
air being heated by the action of the fire upon the tubes. The 
illustration shows the invention applied to an externally fired 
steam boiler, The air chamber E is provided with a regulating 
plate F in front, and with inlet nozzles G projecting into the fur- 








nace chamber at the back, the air in the nozzles being heated to a 
temperature corresponding to red-heat. The inlet tubes or nozzles 
may be plain circular tubes or a series of tubes grouped together 
in a casing or in a single casting, several different sections of tubes 
being shown. In short furnaces the currents of air may be diffused 
by a cone-shaped deflector secured to the ends of the pipe by ribs. 
The air in short tubes may be caused to traverse spiral passages, 
so that it is thoroughly heated and is dispersed by centrifugal force. 
(Accepted January 20, 1885). 


5871. G. Rodger, Barrow-in-Furnace. Furnaces 
of Steam Generators. (6d. 4 Figs.) April 3, 1884.—The 
furnace is provided with closed stoking and ash-pit doors. The 
firebars incline from the front towards the bridge and hook on 
to a frontbearer. Behind and inclined oppositely to the firebars 
is the bridge, sufficient space being left between them for the 
passage of clinkers. The furnace is worked with a deep fire and 
forced draught supplied by a steam jet or other blower. Addi- 
tional air is supplied at the bridge by means of passages in the 
bridge opening into the ash-pit and into the combustion chamber. 
(Accepted January 27, 1885). 


15,653. C. S. Bergmann, London. Hot-Air Self- 
Feeding Smoke Co: g Furnace. ([4d. 4 Figs.) 
November 27, 1884.—The grate is formed of two sets of discs ar- 
ranged in rows; on horizontal shafts, one set of discs alternating 
with those of the other set. One set of discs are plain, and are 
fixed so as to revolve with the shafts, and the other set are corru- 
gated, bulged, or ribbed, and are loose on the shafts, which are 
revolved by worm gearing. The coal falls continuously from a 
hopper through an opening, and is fed towards the back of the 
furnace by the rotating discs when it falls over the rear side of the 
grate into the ash-pit. The air is heated in a cast-iron flue sur- 
rounding the grate, and passes to the grate through perforations 
formed in the wall of the flue at the front of the furnace. (Accepted 
January 9, 1885). 


STEAM BOILER FITTINGS, 


3919. J. Burden, Birmingham. Pressure Gauges. 
(6d. 4 Figs.) February 26, 1884.—The steam actson an annular 
corruga’ disc diaphragm, having attached to it a headed pin 
passing between the fork of a bell-crank lever pivotted at its lower 
end on a bracket. The forked arm rests upon a bearing attached 





——$——y 
to the diaphragm, the headed pin limiting its movement and keep. 
ing itin contact with the diaphragm. A connecting rod is jointed 
to the long arm of the bell-crank lever, and to a crosshead carrying 
a rod operating a crank axis carrying the index finger. The upper 
part of the rod works within a fixed or swivelling guide. A coiled 
spring is attached to one side of the crosshead and effects the 
return movement of the parts. (Accepted January 9, 1885), 


35. F. Bosshardt, Manchester. : Guyot, Mon. 
treuil sous Bois) Water Gauges for Steam Boil. 
(4d. 3 Figs.) February 29, 1884.—This consists in combining a 
—_ valve with the water gauge of a steam boiler. Referring to 
the illustration, a bracket a secured to the boiler in the dasired 
position is provided atone end with a seating for a ballor valve A, 


and at its other end with the usual gauge glass fitting. The valve 
seating may be formed in the bracket or ona separate piece 
screwed to the end near the flange of the bracket. Two plugs F 
and G are provided for cleaning out the passages, and a tap C 
serves to shut off the water in case of accident. (Accepted De- 
cember 30, 1884). 


4902. W. R. Lake, London. (Ll. Fouque, Paris). Dry- 
ing and Superheating Steam, &c, (td. 6 Figs. (March i4, 
1884,—The apparatus comprises one or more coils placed in sand, 
which is heated to the temperature required for the production of 
the necessary effects in such a manner that the steam as it passes 
through the coils may be raised to the same temperature as the 
surrounding sand. Thesand is heated by means of a grate, the 
heat being stored in the sand which protects the coils from 
injury. (Accepted January 20, 1885). 


3792. W. L. Thompson and J. C. W. Stanley, Lon- 
don. for Covering Steam Boilers, Pipes, 
&c. [4d.] February 22, 1884.—Felt composed of wool or wool 
and cotton fibres or asbestos cloth or paper is corrugated by pass- 
ing between grooved or fluted rollers. The felt is then cut into 
sheets, which are laid one over another with the corrugations of 
one at right angles to those of the adjacent sheets. Ribs or strips 
of asbestos are fixed at the inner side of the covering, and the 
outer side may be protected by a tinned iron, tin foil, or other 
metallic plate. The felt is preferably dipped in a solution of silicate 
of soda. For covering steam pipes the felt is rolled on a core 
somewhat larger in diameter that the pipe to be covered, the end 
fastened, the core removed, cut down one side, and a bright 
metallic covering attached. The metallic covering may be per- 
forated to detect any leakage of steam. The component parts of 
the lagging may be secured together by rivets, wire, hoops, or 
clamps. (Accepted January 13, 1885). 


4163. J. Goucher, London. Condensing Exhaust 
Steam and Heating Feed Water. (6d. 6 Figs.) February 
29, 1584.—The feed water of the boiler is injected into the exhaust 
pipe of the engine as near the cylinder as convenient and cemes 
in contact and mixes with the steam, being carried by the 
steam into a cistern. During the passage the steam is condensed 
and the water heated. (Accepted January 2, 1885) 


4491. D. Thomson, London. Effecting Circulation 
in and Supply of Water to Steam Boilers. (6d. 3 Figs.) 
March 6, 1884.—A portion of the water from the bottom of the 
boiler is withdrawn and is forced along with a fresh supply to the 
top for distribution, being heated in its passage to the fsame tem- 
perature as the water within the boiler, Pipes from the donkey 
feed, main feed, and lower part of the boiler are connected to a 
feed chest. The free end of the pipe leading to the boiler is 
encased by an internal suction chamber with a clearance between 
them, forming a kind of injector. The suction chamber has one 
or more branches with perforated ends leading to different parts 
of the boiler. The internal suction chamber is continued up to 
about the water level, where it is turned over horizontally and is 
provided with a flap valve. (Accepted January 9, 1885). 


16,802. J. Keiller, Gothenburg, Sweden. Promoting 
Circulation of Water ia Steam Boilers. (4d. 3 Figs.) 
December 22, 1884.—An agitator is carried and operated by a shaft 
or spindle that protrudes through the shell of the boiler, and can 
be actuated in a rotary sense from without by hand through the 
medium of a crank handle or by other power. The shaft passes 
through a stuffing-box and the eae is constructed preferably 
as a screw or with blades like a paddle-wheel. (Accepted 
January 23, 1885). 


16,917. C. J. Galloway and J. H. Beckwith, Man- 
chester. Increasing and ,Maintaining the Heat of 
Steam used for Working Engines. (2d.) December 24, 
1884.—Steam or water froma separate boiler at a higher pressure 
than the main boiler is admit to the jacket of the steam cy- 
linder, or of the main steam pipes. (Accepted January 30, 1885). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








THE LATE JOSEPH TWIBILL.—We notice the death, at 
the age of 85, of Mr. Joseph Twibill, of Wakefield, father 
of Mr. J. Twibill, whose name is known in connection 
with a special form of steam economiser. Mr. Twibill, 
senior, belonged to the old school of millwrights that pre- 
ceded that of mechanical engineers, and he followed his 
business to the day of his death, which occurred on 
February 23. 


An AMATEUR PHOTOGRAPHIC ExuHIBITION, — What 
promises to be an interesting exhibition of photographs 
by amateurs is announced to be held at 103, New Bond- 
street, from April 25th to May 9th next. The Exhibi- 
tion will be under the auspices of the London Stereo- 
scopic Company, who, together with several other firms 
manufacturing the various articles required in photo- 
graphy, have promised to give prizes forthe best pictures 
in the thirteen classes into which the Exhibition is to be 
divided. The task of judging the merits of the various 
works submitted for competition has been undertaken 
by Mr. Mason Jackson and Mr. Thomas Faed, R.A. 
Intending exhibitors are requested to communicate as soon 
as possible with Mr. T. C. Hepworth, at the offices of the 
London Stereoscopic Company, 108, Regent-street. 
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CABLE TRAMWAYS. 
By J. Bucknat-SmIru. 
(Continued from page 159.) 

Tue next cable tramway that claims our attention 
is the California -street Railroad, which was suc- 
cessfully completed under Mr. H. Root’s super- 
intendence in April, 1878. This line now consists 
of about 12,600 ft. of straight double track of 
3h ft. gauge, the highest part or elevation being 
about 265 ft. above its datum line at Kearney- 
street. The line, as originally constructed and 
opened for public traffic, was only about 8800 ft. | 
long, but like the Clay and Sutter-street roads, 
its successful inauguration led to an early extension 
of the system. 

The engine- house from which this line is worked, 
is located in a valley, similar to that of the Sutter- 
street road, as will be seen upon reference to the 
longitudinal section given in Fig. 28, and from 
this it will be readily understood that the grades of 
the line are in some places exceedingly steep. In 
one place there is a rise of about 75 ft. in 413 ft., 
viz., between Stockton and Dupont-streets, equiva- 
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company are also heavier, being manufactured of 


| Bessemer steel wires, formed of six strands of 
| nineteen wires each, and presenting a circum- 


ferential measurement of 4 in. 

Although this system extends in one straight line 
from east to west, two endless cables are employed 
to haul the cars, the one extending from the 
Kearney-street terminus to theengine-house, andthe | 
other from the latter tothe western terminus. Dupli- 
cate driving drums and conducting pulleys are em- 
ployed andaresimultaneously actuated from the same 
engine and gearing. The engine-house is situated 
in a hollow about 4220 ft. west of the Kearny-street 
terminus, and therefore the cable used to work this 
section is about 8840 ft. long, whilst the section west 
of the engine-house is similarly operated by a cable of 
about 17,000 ft. long. These cables are driven at 
a speed of about 535 ft. per minute, or rather over 
six miles per hour, their working lives averaging 
about one year, although one cable used upon this 
line lasted for one year and ten months, 

It will be evident that as separate cables are 
employed to work the two sections on either side of 
the engine-house and depot, all the cars, whether 
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track in a similar manner, to or from the cable in a 
horizontal direction, so that upon opening the grip 
sufficiently at the requisite places, the cars and their 
gripping attachments are caused to run off from the 
cable, and similarly return to, and retake it when the 
break in the continuity of the cable has been passed. 
In some cases it is advantageous to make a slight 
depression or fallin the track where it is intended to 
retake a cable, so that the grippers caused to travel 
towards the latter as above described, partake of a 
compound motion in a vertical and horizontal 
direction, and in this manner are caused toclose upon 
the running cable. 

The cable tube employed upon this line is 
strongly constructed with frames of old 65-lb. rails, 
bent, and surrounded by concrete in a somewhat 
similar manner to the formation described upon 
Sutter-street, its internal depth being about 22 in. 

Reverting to the engine-house, it may be re- 
marked that the vertical type of engines used is 
scarcely suitable for the class of work, and the 
pulsations are sometimes to be distinctly felt when 
travelling upon the line. It will be readily appre- 
ciated, that any intermittent jerking of the cables 
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This is the | travelling east or west, must release and drop their | is far from conducive to the comfort of passengers, 


steepest incline yet worked by a cable tramway of | respective cable at this point, and pick up the other | or economy in maintenance. 


the type in question, with the exception of a portion | 
of the Union and Presidio line, which has a rise of | 
about 3 ft. more in a similar distance. 

The engines employed to operate the lines pre- 
viously described, are of the horizontal type, but | 
upon this line vertical engines (marine type) of | 
about 200 horse-power are used. The cylinders are 
22 in. in diameter by 36 in. stroke, and are worked 
to a piston speed of about 570 ft. per minute. The 
boilers are of the horizontal multitubular type 
4 ft. 9in. in diameter, with eighty 12 ft. tubes, 3in. 
in diameter. The average working pressure of the | 
steam used is 70 lb. to the square inch. A pressure 
of 15 1b. is sufficient to put the machinery and 
cables in operation, when the cars are not on the 
latter. The approximate daily average consumption 
of fuel for nineteen working hours is 15,700 Ib. 
About fourteen cars and dummies are employed | 
upon this company’s system, and these depart 
about every five minutes, performing about 225 
round trips per day. The cars and dummies used 
are heavier than those described in connection with 
the previous lines, and weigh respectively 4000 Ib. 
and 3000 Ib. each. The hauling cables used by the 





when they have passed by gravitation or momentum | 
the place where the cables make their communication | 
with the operating machinery. This break in the | 
continuity of the cables is, however, only for a few | 
feet, and therefore causes little or no inconvenience | 
or danger. It should here be mentioned, that the | 
type of gripper used upon this line is similar to that | 
described upon the Sutter-street line, that is, it | 
consists of a fixed and a movable clamping jaw 
operated by a lever and link motion, which receives | 
or releases the cable laterally. In this manner | 
it will be understood, that at places where it | 
is necessary to drop the cable the jaws of the | 
grippers are opened wide, and the cable deflected | 
out of them by a suitable arrangement of pulleys. | 
Conversely, the other limb or part of the same end- | 


| less cable or a separate and independent one, may 


be retaken on the other side of this break, by leaving 
tke grip jaws fully open and similarly deflecting the 
cable at a reverse horizontal angle, so that the 


In all other cable tramways in the States, the 
engines and operating machinery are situated at 
some distance from, and at about right angles to, 
the line, but in the line we are describing the 
driving machinery is erected in a large vault im- 
mediately below the roadway, so that the cables 
are driven in the same plane, direct from the 
drums to the pulleys in the street tubes. 

Unquestionably the cables are in this manner 
saved from some amount of bending, usually occa- 
sioned by deflecting the cables at right angles, but, 
on the other hand, the benefit thus derived is 
apparently more than neutralised by the expense 
and inconvenience of such an arrangement. The 
method of driving the cables is also somewhat 
different to that practised upon the other lines-— 
that is, in lieu of taking two or more turns with the 
cable round a clip pulley or grooved drum, as pre- 
viously described upon the Clay and Sutter-street 
lines, it is here preferred to take only one turn round 


former runs on to the latter, the apparatus being | two driving drums in the form of the figure 8, as 
thereupon closed and the operation of haulage con- | will be understood upon reference to Fig. 29. 


tinued as before. Another way of obtaining substan- | 
tially the same end is to deflect a part of the car 





| or 


A and B represent two grooved driving drums 
pulleys mounted in the same plane, and both re- 
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ceiving positive motion from the same source of 
power, through spur gearing. The grooves of these 
drums are ‘‘lagged” or faced with wood packing, 
in order to avoid injuring the cables as much as 
possible. 

The cables C are passed round their respective 
drums, as represented by the direction of the arrows 
in the engraving. In reality there are two such 
sets of driving pulleys in the vault, situated side by 
side, the one set operating the Kearny-street cable, 
and the other that of the Western cable. The 
tensional apparatus D used in combination with the 
above machinery is primitive, if not unsatisfactory, 
and consists simply of a truck carrying a pulley d, 
and mounted upon an angularly arranged rail bed e. 
The outgoing portion of the cable, after leaving the 
drums, passes round the pulley d before returning 
to the street tube. The truck or wagon D carrying 
this tension pulley is loaded with scrap iron or 
other weights, and in this manner maintains the 
cable taut. This apparatus, it will be seen, is 
decidedly rough, and should the cables strand 
at any time, it would probably be found smashed at 
the bottom of the incline. It should be clearly 
understood that the haulage cables, if maintained 
efficiently taut, behave more like rigid rods, and 
are practically free from sagging or vibration, which 
is an essential desideratum upon acableline. When 
there is any appreciable ‘‘ sag” it will be generally 

-exhibited upon the outgoing portion of the cable, 
which is being paid out at the back of the cars 
hauled upon the line. 

Referring to the question of the utility of facing 
the driving drums with wood or similar soft pack- 
ing, no doubt, theoretically, it is a correct measure 
to adopt, but practice, on the other hand, indicates 
that it cannot be economically or conveniently 
carried out, neither do the results obtained on this 
line show any appreciable difference over those 
given by other lines not following this practice. 
All the cables used on these mechanical tramways 
are kept well coated with a mixture of vegetable tar 
and linseed oil, which is usually allowed to drip on 
the cables as they leave the engine-rooms on their 
outward passage to the street tubes. 

Fig. 30 represents a plan of a portion of a cable 
tramway track, with a lateral deflection or offset for 
dropping and regaining the cable at an engine-house 

it, where the continuity of the cable is interrupted. 

t it be assumed that a car is travelling (in the 
direction of the full arrows) upon the track a, and 
that upon arriving in the proximity of the ma- 
chinery pit e, the operator on the dummy or car 

latform throws open his gripping apparatus, re- 
eciee the running cable b, which continues tra- 
velling in the same line. Thereupon the car would 
diverge and travel by momentum vid the curvature 
a’, and when on the opposite side of the pit e would 
return into the running line of the cable at f, where 
it would receive the outgoing portion of same as in- 
dicated by the dotted arrows. 

This operation of slipping and catching the cables 
may be necessary at more than one place on a cable 
tramway, and will depend upon the nature, extent, 
and ramifications of the system. In any case, 
wherever any unavoidable obstructions occur in a 
line, such measures are necessary, as, for instance, 
where a cable runs from the track to the engine- 
house or operating machinery ; at terminations of a 
line; at shunting points; on curves worked by 
gravitation ; where cables cross from another line ; 
where it is desired to drop one cable and pick up 
another, &c. It will therefore be understood 
that, where these operations have to be effected, 
great care and some experience is most necessary 
on the part of the drivers, for if they do not open 
their grips at the proper time and places, they will 
certainly break or injure the cables or grips, or 
derange some of the machinery. The drivers em- 
ployed upon the lines in the States are, however, 
so competent and dexterous that troubles very 
seldom arise. 

Releasing the cables at the critical places is 
obviously of more serious consequence than re- 
taking them, for in the latter case, should any 
driver overrun the proper points arranged for 
catching a cable, the car will either have to be 
pushed or drawn back again, or the cable lifted 
into the gripper by means of a hand-hook provided 
for the purpose. 

These breaks should be arranged as far as possible 
upon level portions of the lines, as if constructed 
upon heavy grades, a failure in regaining the cables 
may cause an accident by the cars running away by 
gravitation. In all cases, however, the cars are 





equipped with efficient and powerful continuous 
wheel and slipper brakes. We have said enough to 
show that much care must be exercised in the con- 
struction and operation of such portions of a cable 
tramway, and that the passing of such places must 
be effected either by momentum, gravitation, or 
by some auxiliary assistance of pushing or pulling. 

Fig. 31 represents a diagrammatic plan of the ar- 
rangement of the tracks and turn-outs opposite the 
car depot. 

D represents a portion of the front wall of the 
depot, the flooring of which is provided with car 
siding tracks f and a traversing bed d upon which a 
car carriage or traverser e is mounted. G is a 
car on one of these sidings, which when required to 
be put in service upon the line, is transferred upon 
the traverser e. In this manner the traverser and 
car would be subsequently brought back in line 
with the outgoing track h upon which it would be 
transferred. C' represents the hatchway through 
which the gripping appliance is lowered from the 
car into an extension of the cabletube. The car is 
then pushed or drawn out of the depdt on to the 
main line, where it picks up the cable and goes its 
way ; a and b represent the ‘‘ up and down” main 
line tracks ; c the slots through which the grippers 
work, and a! b' the respective in and out 
curves from and to the car depdt, the direction of 
their traffic being indicated by the arrows. 

Fig. 32 isa diagrammatic plan of a common type 
of terminal arrangement employed upon cable 
tramways. 

B represents a portion of an endless cable tra- 
velling round the terminal pulley A, nearly cen- 
trally below the tracks a and B of acable line. The 
terminal pulley is mounted upon a counterweighted 
carriage as already described in a previous article, 
and the whole is arranged to work within a suitable 
vault or pit a below the roadway. 

The up-going or departing cars (vid track a) can 
take the cable within any distance close up to the 
terminus pit, but the down-coming or arriving cars 
(vid the line b) must release the cable at D, or 
where the track converges into the crossover road 
b!, and where the shunting operations are effected 
in the following manner : 

Upon the train arriving at or about D, the dummy 
is uncoupled and the cable let go, so that the 
dummy travels by momentum vid the crossing b! to 
the up line a, when the brakes are applied so as to 
bring it to rest in front of the second crossing b?. 
The ordinary car is then allowed to travel on in the 
same manner by the last-mentioned crossing b*, so 
as to get behind the dummy now waiting upon the 
up line a. The cars are then re-attached, and the 
cable regained, when the up journey is commenced. 
These shunting operations, which are similar to 
‘* fly shunting ” upon railways, are necessitated by 
the employment of the dummies or independent 
cars for carrying the gripping appliances. Later on 
we shall have occasion to refer to the use of ordi- 
nary cars provided with the necessary cable 
gripping apparatus, and by this arrangement the 
above complications may be materially reduced. 

Fig. 33 represents a side sectional elevation of 
the lower terminal platform erected upon the Cali- 
fornia-street line. It will be readily understood, 
and has been before mentioned, that it is desirable 
to arrange the termini of cable tramways upon 
approximately level ground, and therefore in in- 
stances where this cannot conveniently be done, a 
terminal platform is sometimes erected as shown 
in the figure in question. It will be seen that the 
ordinary passenger cars are arranged to stand upon 
the level, whereas the dummies stand upon the 
natural inclination of the road in a suitable manner 
to readily pick up the hauling cable. ; 

We will now pass on to examine the construc- 
tion and working of the cable gripping apparatus 
carried by the dummies upon this line and as shown 
in side elevation at Fig. 34. It will be seen at a 
glance, that there is a very close analogy in this 
apparatus to that employed upon the Sutter-street 
line and shown in Fig. 27 of our last article. Prac- 
tically it is the same type of grip, but upon close 
examination, the general arrangement of the work- 
ing parts will be found to be more conveniently 
carried out than in the former example, in which it 
can be seen that the essential operating parts are 
designed to travel in the cable tube beneath the 
street surface. 

In practice, more or less dirt, grit, and wet must 
penetrate the cable tubes, independently of the 
tar and oily matter that is brought in by the cables, 
and, therefore, the fewer the moving parts of the 





gripping appliances that run within the tube the 
_— and the more reliable their action should 

e. 

In the example before us, it will be seen that the 
link L, for communicating the motion from thelever / 
to the gripping jaws A and B, and also the necessary 
gear m for adjusting their play, is arranged to be 
accessible from the car platforms, and is clear 
of the cable tubes altogether. These gripping 
appliances are connected with the dummies by 
means of pin attachments p p' carried by an 
auxiliary framing mounted upon the axles of these 
vehicles, or arranged with slides and springs in 
order to permit of lateral vibrations, without 
injuriously straining the grip shanks, From 
this method of mounting, it will be seen that 
the bottom jaw B of the grip (Fig. 34) with its 
plate b is rigidly attached to the frame P, 
which is connected with the dummy framing, 
whilst the top jaw A is capable of receiving a 
vertical reciprocating motion upon moving the 
operating lever/. In other words, the lower jaw 
remains stationary, whilst the upper one, with its 
connecting plates a and quadrant frame c, is forced 
down upon the former by moving the lever! over, 
and thus the continuously running cable D may 
be either grasped or released as _ required. 
When the gripping jaws are closed, obviously the 
motion of the cable is imparted to the dummy, 
whilst conversely, when the upper jaw is raised, the 
cable is left running inoperatively upon the lower 
jaw, and the vehicle can be brought to rest by ap- 
plying the brakes. 

Another difference in the construction and work- 
ing of this gripper, as compared with that used 
by the Sutter-street Company, is the absence of the 
conical pulleys for ejecting the cable from the 
jaws. In the present example, offsets are provided 
in the track, where it is necessary to drop the 
cable, so that upon opening the grippers they are 
caused to travel off the cable as already described 
when referring to Fig. 30. The dotted line X X, 
Fig. 34, is intended to indicate the approximate 
street level, so that it will be understood that all 
the parts below this line travel within the cable 
tube, whilst those above it are clear of the street 
surface. The shanks and jaws of the grips are con- 
structed of cast steel ; the carrying frames, quad- 
rants, and operating levers of wrought iron. The 
jaws are provided with soft iron packing pieces 
secured in Babbit metal. Wood, brass, and 
white metal liners have also been tried in the 
grips used by this company, but soft cast iron has 
been found to answer sufticiently well, and proves 
far more economical. The aggregate weight of 
these gripping appliances is 250 1b. each and the 
cost about 20/. The operating levers are provided 
with ordinary spring catch-rod devices n. 

It may here be mentioned that jaws similar to 
A and B can be cast on the other side of the shanks 
a and b, so that they may be capable of engaging 
with a cable on either side. Some such arrange- 
ment, or the employment of two separate grippers 
to each dummy, would be necessary if the cables 
did not occupy the same position in relation to the 
centre line upon the up and down lines. In practice, 
however, it is generally found convenient to arrange 
the cables similarly, as regards the slots in the tracks 
of both roads, then only one set of grip jaws is re- 
quired upon the apparatus, and the turning of the 
dummies rendered unnecessary. The foregoing re- 
marks refer to the L type of gripping apparatus 
already explained. 

In our next article we shall describe a central 
gripping appliance, and which bears a common 
relation to the cable, whether upon the up or down 
lines. 

All these gripping appliances are fixed in the 
centres of the dummies, so as to effect a uniform 
draught, and in the cases of those operated direct 
by means of levers, a sufficient clearance for 
working them has to be retained upon the 
dummies. 

In the employment of all lateral or side operating 
grips and of the type described upon the Sutter and 
California-streets cable lines, care should be taken 
that the cables do not fly out of the jaws of the 
apparatus if there be any curved portions of line 
upon which it may be desired to open the grips to 
allow a car to stop. In practice, however, if the 
curves be short, a rule may be made that no pas- 
sengers can leave or enter the cars until such por- 
tions of the line are passed. On the other hand, 
should the exercise of such a rule prove inconvenient, 
or if the curves upon a line be long and frequent, 
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auxiliary guard plates may be attached to the jaws 
of the grippers, so as to prevent the cable leaving 
them upon opening the apparatus to allow a car to 


ial (To be continued.) 








THE AUTOBIOGRAPHY OF A WHITE. | 


HEAD TORPEDO.—No. VI. 

Our guns, like those of all modern ships above 
the sloop class, were fitted to fire by electricity, and 
in order that you may clearly understand how the 
accident just referred to occurred I must explain 
the lead of the electric wires used in the gun circuit. 
Figs. 16 and 17 show this lead. 

The battery (a large Leclanché of six cells) is 
placed on the orlop deck below the water line, so as 
to reduce the chances of its being damaged by shot. 
From one pole of this battery two wires AA are 
Jed. (Note, all wires are insulated.) These wires 
go up to the main deck together, and then separate, 
each going its own side as shown, Fig. 17. They 


then pass along the main deck until immediately | 
under the conning tower, when they go up, each to | 


its own firing key, being joined to one another 
by a wire crossing the bridge (a a). Thus so far 
we have a complete wire lead from one pole, 





Es; Gonning Tower 


one side (between La or H c for example) are shot 
away, the current will still act along the other 
branch. Such is the gun circuit in the main points, 
but after this was fitted it was found desirable to 
have means of firing the guns by electricity from 
the main deck as well as from the conning tower. 
| Hence firing keys were inserted each side at d d. 

Now we observe that if any of the firing keys at D D 
or K K are pressed down, the broadside or the guns 
which may be connected on the side to which that 
particular firing key belongs, will be fired. It was 
this double arrangement of firing keys that caused 
the accident about which I am going to speak. 

It is customary to test the gun circuit once a 
month, and as a rule it is always done before firing 
takes place. I need not stop to enter into all the 
details of testing ; suffice it to say that the real 
practical test is to put drill tubes in the gun point, 
connect up the slots and bolts, and see if on press- 
ing down the firing key, the tubes explode. 

On this occasion the drill tubes were put in, the 
slots and bolts were connected up, and Hand, who 
was superintending the testing, went up into the 
conning tower to press down the firing key. He had 
| just pushed back the half-cock arrangement ready 
| for firing, when, to his astonishment, off went all 

the drill tubes on that side. He immediately 
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through the firing keys and back to the same pole. 
From the other terminal of the firing keys the 
wires go down, each on their own side, to the gun 
deck, where they join the main fore-and-after at B. 
This main fore-and-after is one of two wires run- 


ning the whole length of the guns and having | 


branches for each gun let in as shown. These 
branches are fitted with what are called slots and 


bolts (which serve to break the connection should | 
the particular gun to which it belongs be not | 


required), and have points at the ends over which 
the spirals on the tubes fit (see Figs. 18 to 20). 
Wires C C connect the return fore-and-after with 
the other pole of the battery, and another wire cc 


joins the return fore-and-afters each side with one | 
another. By following the circuit it will be seen | 


that as long as the firing keys in the conning tower 


are not pressed down there is a break in the circuit, | 


and therefore no current can flow. When, how- 
ever, either key is pressed down, if the tube is in 





any gun orguns, and the slot and bolts from that 
gun or those guns, are connected up, then there isa 
complete circuit on the side that the firing key is 
pressed down, and the guns so connected up will be 
fired. The object of having wires connecting the 
opposite wires at a a and cc is that if the wires on 
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| rushed down again, his impression being that some- 
body had pressed down the main deck key, but on 
| getting down on the main deck there was nobody 
| near the key, and the men who were about all 
swore they had not touched it. The only conclu- 
sion he could arrive at, was that he had by some 
| means when moving back the half-cock arrangement, 
completed the circuit. Accordingly the conning 
tower keys were taken to pieces, and a certain 
amount of dirt was found inside them, hardly 
| enough, Hand thought, to afford any chance of 
| completing the circuit through it, but as after the 
keys had been cleaned the circuit tested correctly, he 
could only conclude that this must have been the 
cause. 
I could have told them better, for I saw everything 
that happened, which was as follows : 
When Hand went up to the conning tower the 
| first time, one of the gunnery instructors who was 
assisting, seeing the main deck firing key near him 
(it had been put out for testing purposes) commenced 
to fiddle with it, and without thinking, pressed the 
knob. Of course the tubes immediately went 
off. He directly realised what he had done, and 
| being afraid of a rowing for his carelessness, and 
| there being nobody near (he didn’t think of me) 
| he quietly sloped away, so that when Hand came 
| down nobody was near the key. If the man had 
only spoken up he might have prevented a serious 
accident. . 
| The next day we had target practice. The fleet 
| was formed in ‘‘ single column line ahead,” two 
| cables distant, and at asignal from us (the flag- 
/ ship) each dropped a target (see Fig. 21). After 
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| running on six cables the signal was made ‘‘ Alter 
| course in succession eight points to starboard,” and 
| then when we(the flag-ship) had gone three cables 
| (600 yards) on this course. again ‘‘ Alter course eight 
| points to starboard.” ‘‘ Engage as targets come 
| abeam.” By this means we would, when all got in 
| line ahead again, be steaming along parallel to the 


| 
| 


| line of targets which would be about 800 yards on 








our starboard beams. It will be seen by re- 
ferring to the diagram that when we had got on our 
new course parallel to the targets, we had about 
900 yards to run before the first target got on 
the beam, so as we were going 12 knots, we had 
only two minutes and a quarter to spare. The 
word ‘* Ready” was therefore passed down to the 
gun deck, the tubes were put in the guns, slots and 
bolts connected, and the word ‘‘ Ready” passed up 
again to the conning tower, to show that the guns 
were ready. Just then, one of the midshipmen 
near me getting fidgetty, saw the main deck firing 
key near him, and like the gunner’s mate the day 
before, he commenced to fiddle with it. He did not 
know what he was doing, poor little chap, he had 
only come out fresh from the Britannia a few days 
before, and hardly knew what electricity meant, 
Here was something to play with, while they were 
waiting to fire the broadside, so the next moment 
down went the key, and off went the broadside. 
Decidedly well-aimed too, for in an instant down 
came the whole mainmast and gear of the Aurora, 
the last ship in the line. 

I have taken a long time to tell all this, but really 
it only occupied about a minute, just time enough, 
as you will see by reference to the diagram, to bring 
the Aurora on our beam. Luckily we happened tu 
have a slight roll away from her at the time, so the 
broadside went high, one of the projectiles bringing 
down the mainmast, as I have told you. 

The author of all this mischief, as soon as the 
broadside was fired, dropped his plaything, and 
went to attend to his guns. He had no idea that 
anything was wrong, and as for his having fired 
the broadside by just pushing that button, he never 
dreamt of it. However, he soon was enlightened on 
the subject, and I don’t think he'll do that again. 
You see the admiral felt rather guilty for having run 
the thing so close, so he vented his displeasure on 
the captain for not having the broadside under 
proper control. Captain Tarr, you may be sure, 
passed it on to Hand for carelessness in not seeing 
the key safe. Hand passed it on to the small middy, 
and talked to him like a father, and he, poor boy, 
he had no one to pass it on to, so all he could do 
was to creep away into a quiet corner, and cry as 
if his little heart would break, feeling himself a 
murderer, and thinking sadly how all his bright 
visions of one day being a second Nelson had been 
brought to an abrupt end by this awful event. 
He knew he had done wrong, and behaved in an un- 
ofticer-like way in playing with this thing when he 
should have been attending to his duty—indeed, he 
had this dinned into him enough, poor boy—and 
he felt that everybody would be pointing at him, and 
saying look at that fellow in the midshipman’s uni- 
form, he’s only a little boy, because he plays instead 
of attending to his work. He was touched in that 
most tender of all points in a young man’s mind, 
his manliness. However, he got over it in time, 
and I saw in the paper the other day that he had 
taken a first-class certificate as gunnery lieutenant. 

I pass over the inquest held by Captain Tarr on 
the matter ; how he went into every little detail, 
and at last actually ferreted out how the instructor 
had behaved the day before, when testing. Hand 
got a ‘‘ talking to” that he remembered for many a 
long day, while the instructor was disrated to able 
seaman on the spot.. Serve him right, too, I think. 
If he had only spoken out when he first made the 
mistake, none of this would have occurred, as the 
necessity of being very careful with the main-deck 
firing keys would have been thoroughly appreciated 
and steps taken to keep them out of harm’s way. 
You may be sure that after this accident people were 
careful enough about them. ‘Indeed, on board our 
ship, they were for some time kept under lock and 
key, the key being in the gunnery lieutenant’s 
charge. Great inconvenience, however, was found to 
arise from this, as the gunnery lieutenant had to be 
chased every time “‘ Electric firing by directing gun” 
was used, so that eventually the order was given 
that these keys were to be kept stowed away in 
their boxes until the order “Electric firing by 
directing gun” was given, when it was taken by 
No. 1 of the directing gun, who was responsible that 
it was stowed away when the firing was finished. 
I have gone out of my way again to tell you about 
this accident, but I consider the time by no means 
wasted, as the incident is instructive in the extreme. 

When the accident I have described occurred, 
the squadron was on its way to Crete, where 
the inhabitants had rebelled against Turkish 
rule, and where an insurrection was consequently 
proceeding. We had no exercise here, but [ must 
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MACGEORGE’S CLINOMETER. 


tell you of an incident that occurred. The reader 
will perhaps be saying, ‘‘ This old Torpedo is always 


(For Description, see Page 260.) 


men is a penny a day, and at the time of which I 


“Eh! What! Nonsense! The thing is just 


am speaking, they had not been paid for over a| beginning to look respectable, and now you wait 
year, so that they hadn’t much to spend. We left | to spoil it again. I’ve had three men burnishing 
ferent to what we are supposed to hear, that is, | the opposing forces still fighting, we having re- | that torpedo for a week, and that’s all the thanks 
his own adventures.” Well, perhaps I am. But | ceived orders to proceed to Cyprus, and it was here | one gets for trying to make the ship look decent. 
you must excuse me, because when I remember a | that an adventure occurred which nearly changed | It’s always the way with you torpedo and gunnery 


wandering off and telling us something quite dif- 


thing that struck me at the time I can’t help | 
thinking that it will amuse you too, so I just 
tell it. 
way. Well— 


the whole tenor of my existence. 
It was a beautifully calm day and everything 


You’d better let me tell the tale my own | promised well for a run; the water at Cyprus is | can’t have any men this morning. 
| particularly clear, and it is a real luxury to have a| them. 


| lieutenants, pulling things about and making them 
| in a mess as soon as they get decently clean. Ycu 
I can’t spare 
Besides, it’s your forenoon watch. I'll bet 


Fighting was continually going on round Suda | swim in it, so that I was very pleased when Eves | you put the captain up to this.” 


Bay, in which we were lying, and great complaints | came along the main deck about eight o’clock, and | 


were made on both sides about the atrocities com- | 
mitted by their opponents. I dare say every one will | 
remember the excitement there was about the Bul- 
garian atrocities. The papers nearly made their 
fortunes by them. 

The Turks being at that time very anxious to | 
stand well in the eyes of the English, seized upon | 
every opportunity of exhibiting the atrociousness | 
(if I may use the expression) of their enemies ; con- 
sequently one morning they brought off, for the | 
admiral’s inspection, the corpse of one of their | 
soldiers who had been frightfully mutilated by the 
enemy. The insurgents, anxious to defend them- | 
selves, a few mornings later brought off the body of | 
a woman who had been treated in much the same | 
way by the Turks. Altogether there didn’t seem } 
much to choose between them, though one could | 
rot help admiring the splendid physique and en- | 
durance of the Turkish soldiers. The pay of these | 


patting me on the back, said : 

‘Well old fellow you are going to have a swim 
this morning and I hope you'll manage to swim 
straight.” 

I should have liked to have said : 

‘Thank you, old fellow ; you may be quite cer- 
tain that if you and your people manage me pro- 
perly I'll go straight enough !” 

Unfortunately, not being able to express myself 
in words, I was unable to hurl this sarcasm at his 
head, so he turned round and walked away, quite 


_ unconscious that I had any feelings in the matter. 


Just then I heard Commander Cursem sing out : 

‘*T say, Eves, that torpedo is just beginning to 
get a proper polish on it. I hope we are not going 
to have any rubbish in the way of exercise with it.” 

Eves turned round with his usual grin, and said : 

“Oh yes sir I was just going to tell you—the 
captain wants it exercised to-day.” 


The reader must know that torpedo lieutenants 
on boardship have to keep watch, but it is ex- 
pressly laid down that when torpedo work is going 
on they are to be relieved. Of course the commander 
knew this, but he always thought it his business to 
be as obstructive as possible to anything in the way 
of torpedo or gunnery drills, especially if there 
was a chance of the cleanliness of the weapons 
suffering. Hand, the gunnery lieutenant, unde:- 
stood him very well, and used to let him run on, 
merely saying, ‘‘ Very good, sir, then I’ll enter in 
the gunnery log that the men could not be spared 
for the drill ;” and as this log was examined by the 
captain every week, the commander knew that 
inquiry would be made closely into the matter, and 
so unless there was a very good excuse, the drill was 
generally allowed. But Eves was of too excitable 
a disposition to take things in this way, so when- 
ever his drills were interfered with, an excited ex- 
| postulation generally followed, which did no good, 
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and created ill-feeling on both sides. This ais) 
curred now, and he ended by doing what he ought 

to have done at first, touching his cap, and saying | 
‘Very well sir I'll tell the captain you can’t spare 

the men,” and walking off in high dudgeon. He | 
went down into the ward-room, and relieved his 
feelings by abusing his superior officer for half an 
hour to any one who would listen to him, at end of 
which time the commander’s messenger came to him 
saying : 

‘*The commander says, sir, that you are to have 
the Whitehead ready for exercise immediately, and 
please will you be as quick as possible.” 

As you may imagine, this didn’t tend to calm him 
down much, and in a vile temper he proceeded | 
to make the necessary arrangements for firing | 
me. The result of all this was that everything | 
was done in a hurry and I was not properly 
looked after. However, I was filled with air, the 
carriage trained into port, and the necessary 
adjustments being made, I was fired as usual. 4 
had been conscious that the hot weather we had | 





| that was all. 
| fully expected to be towed alongside and hoisted in. 





(For Description, see Page 260.) 
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lately experienced was affecting the india-rubber 
seating of one of my valves, and I was in hopes 
that it would have been looked to before I was used 
again. Now, however, things were done in such 
a hurry that there was no time fora close inspection, 
and it was with horror that, almost immediately 
after making the plunge, I felt this seating go, and 
the water slowly trickling into me. I made frantic 
efforts to show that something was wrong. Of course 
in the natural course of events, as soon as I had 
made the first dive, down I went to a certain 
depth, and then the regulating gear coming into 
play brought me up again, and so I travelled hori- 
zontally at the required depth, but now owing to 
the water getting in, as I turned up, this water 
rushed aft, and up come my nose at a considerable 
angle, so much so that I came to the surface with a 


| jump. Then I fell and dived again, the water now 
| rushing the other way, and down I went again. 


Luckily the counter was only adjusted for 100 


| yards, and when the screws stopped, having plenty 


of buoyancy still left in me, I floated and was 
picked up by the boat which was looking out for 
me. 

I was delighted when they got hold of me I can 
tell you. As long as I was near the surface the 
damaged valve did not act, and the water did not 
come in, so I was safe. I floated a little lower and 
I thought I was all right now and 


Not so, however, for when I got alongside, Eves, 
who had not yet recovered from his rage at the 
occurrences of the morning, came down the side, 
growling at the ‘‘ infernal torpedo,” and expecting 
to see what was wrong with me at a cursory glance. 


Of course he couldn’t do this, for to all appearance | 
I was the same as ever, only floating a little | 
lower, and what was my horror when I heard him | 
say to the engine-room artificer, who had immediate | 


charge of me: 

‘¢ We'll give him another run and see if he goes all 
square I don’t see anything the matter he must 
have struck something and got deflected up.” 

Has any one of my readers ever had that most 
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bP aire lechen i ; 
terrible of nightmares, in which you imagine your- 
self about to be killed, and feel that you have 
neither power to move nor to save yourself? If so 
you can imagine my feelings on being thus doomed 
to what I knew was almost certain destruction. A 
cold perspiration broke out in my every pore, and 
I -believe I actually shivered whilst lying on the 
clear bosom of the blue Mediterranean. It’s no use 
bothering you about my feelings, though; they 
couldn’t make any difference. So the counter was 
adjusted, this time for 300 yards, the steam pinnace 
sent out as a target, and I was started away in her 
direction from alongside the cutter. 

How can I describe what followed ? 

The same thing happened as in my first run, only 
my course this time consisted of short runs down, 
and then ascents ending in violent jumps out of the 
water, the amount of which inside me increased 
every time I went down. Still, I had yet some 
buoyancy left, and I hoped against hope that I 
might still survive, when what was my horror to 
find that the spring of the counter had hung and 
that I was now bound to go until the air ran out. 
I made an effort and came up for the last time 
about 400 yards off, then down I went and struck 
the bottom at the depth of about 25 fathoms. AsI 
struck, my nose caught in the sand and I turned 
clean over, and as I didso the trigger was caught by 
a rock and the air valve closed. Too late though. 
The buoyancy was all gone, for the chamber in 
which the leak was, was nearly full of water. 

The sub-lieutenant of the steam pinnace had 
meanwhile seen there was something wrong with 
me, and as I passed the boat he followed in the 
hope of picking me up. He did get close to me 
just as I came up the last time, and the bowman 
made a grab at me with the boathook. He just 
touched me and no more, so all they could do was 
to watch me disappearing in the blue depths, buoy 
| the place, and then return on board to report my 
| loss. 

The reader may imagine the way the news was 
received by the different authorities on board. 

Eves said, ‘‘ D—~n the torpedo and confound 
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me for being such a fool as to let it go when I had 
it safe once.” 

Commander Cursem said, ‘ Well, Mr. Eves, I 
hope you are.satisfied now at the results of your 
torpedo exercise. I hope for the future you'll employ 
your time in keeping the torpedoes ina decent state 
on board instead of losing all our weapons, which 
may be wanted at any moment.” 

You see, he admitted we might be useful when 
it suited his purpose. 

Hand said, ‘‘ Poor old Torpedo, so you really 
are gone at last,” and then proceeded to try and 
devise some means of recovering me, and of fitting 
a theory to account for my loss. The latter he 
could not do, but he suggested the advisability of 


trying to pick me up by dragging for me with the | 
ship’s seine doubled and well weighted at the | 


bottom. The water was too deep for divers, 
the greatest depth at which a seaman diver is sup- 
posed to work being 12 fathoms. 

Captain Tarr of course immediately held an in- 


quest on the matter, but, contrary to usual, no con- | 


clusion was arrived at except that I was gone, and 
nobody disputed that for an instant. 


water was, as I have said, very deep, 25 fathoms — 
too deep for divers ; there was nothing for it but 
to try dragging. This dragging is, as most of my 


readers probably know, carried out by two boats. | 


A long hawser has a weight attached in the centre 
as shown in Fig. 22. The ends are then taken 




















towing. Two steam pinnaces were used to tow, 


and the dragging recommenced, and was continued 
for three more days, but with no result save the 
catching of a few unwary fish and submarine 
monsters. The conclusion then arrived at was that 
either I was not there or that if I was, I was un- 


| catchable, so the pursuit was given up, and once 


again the report that I was lost was sent home to 
the Admiralty. 

I must now return to myself, and relate what 
happened to me meanwhile. 


THE CLINOGRAPH, OR BOREHOLE 
TEST. 
_ Ly our issue of January 9 last we published an 
interesting communication respecting a lost bore- 
hole at the Holyrood Brewery, Edinburgh, where a 
very ingenious method was adopted of finding the 
approximate position of the bore. It had become 
desirable—doubtless because of that natural want 
of faith in the absolute straightness of the path of 





| the diamond or other drill which every practical 
t | man must feel—to ascertain, by means of a drive 
The question now was how to get me back? The 


from the bottom of a well 200ft. deep, and only 
18 ft. distant from the mouth of the presumably 
perpendicular bore, whether the drill had pursued 
an approximately vertical course. The drive having 
failed to intersect this, although an excavation had 


| been made extending 3 ft. all round the spot where 
| it should have been, bar magnets were let down 




















in each boat, and they pull slowly along where the 
object is supposed to be. Should the bight, which 
drags along the bottom, come across the object, the 
boats are brought up by it, and, coming together, 
a ring is put on over both ends and allowed to slip 
down to the object, which is thus inclosed in a 
noose, and can be pulled up. It will readily be 
seen that this is not by any means a good way of 
picking up a torpedo in deep water, the odds being 
so much in favour of the bight passing over the 
torpedo without catching it, or, if it did catch, the 
chances of getting it up are small, as it would 
probably slip out. However, it was tried, and for 
two or three days boats from the squadron dragged 
steadily over the spot where I was supposed to be. 
They met with no success, and finally it was decided 
to try Hand’s method with the ship’s seine. 

The ends of the seine were therefore doubled in 
towards the centre, leaving the cod A (see diagram) 


clear, weights were attached to the lower edge to 
counterbalance the flotative power of the corks and 


keep the net down at the bottom, poles were | 


arranged as usual at either end to keep it spread 


out, and ropes were attached to the poles for | 


the borehole and a compass taken into the adjoin- 
ing drive or gallery, and, from the behaviour of this 
compass under the influence of the bar magnets, 
the position of the borehole was indicated. It was 
eventually intersected, no less than 8 ft. away from 
its theoretical path, which is gratuitously assumed 
by diamond drill manufacturers to be absolutely 
straight and true. Such a deflection at only 200 ft. 
depth would indicate a probable error of at least 
40ft. in 500ft., and increasing in geometrical ratio, as 
can be easily proved by holding a straight steel 
wire, such as a very fine knitting needle, stiffly 
against the edge of a foot rule or graduated scale at 
one end, and lifting the other end of the needle 
until, at 200 parts on the scale, the needle deflects 
eight of these parts. The deflection at the end 
lifted, which is at 500 parts (representing 500 ft.), 
will be found to err, roughly, by the amount 
stated, namely 40 parts, or feet. In fact, the 
reader will perceive at once the serious aspect of 
these deflections—they are increasing errors. If at 
50 ft. the error is 2deg., at 100 ft. it is 4deg. or 
more, at 150ft. it is Gdeg. or 8deg., and it will 
pursue a curve of more or less regularity until it 
returns upon itself, unless the deflecting influences 
sooner terminate. 

It is not very wonderful, therefore, that the 
common belief in the capacity of diamond drills to 
bore a straight hole through hundreds of feet of 
strata of varying densities, and standing or lying at 
every possible angle to the line of bore, has during 
the past two or three years been severely shaken. 
At various places, and notably at Sandhurst and 
Stawell, in the province of Victoria, Australia, 
where costly operations were in several instances 
rendered necessary by a mistaken confidence in the 
rectitude of drills, the bores made by these imple- 
ments were found to have deviated so seriously 





from their initial direction as to imply errors 
amounting to from 30 ft. to 75 ft. in boreholes of 
500 ft. Inquiries recently made in California 
and other mining States have elicited the fact of 
grave deflections involving large outlay, and great 
perplexity having occurred there also. In fact, 
wherever a drill has touched payable stone, and 
wherever the results, therefore, had to be mined 
for, the search for them has been protracted, be- 
wildering, and expensive ; and in every case the 
borehole and the mineral deposits touched by 
the drill, have been found at a considerable distance 
from where they should have been. Hence the un- 
popularity of diamond drills among those who stand 
most in need of their assistance in prospecting ; 
and hence the necessity of devising some method of 
detecting their deviations, and of turning their 
vagaries tu useful account by reducing them to rule 
and measure. 

The account of the successful search for the lost 
bore at Holyrood elicited a letter from Mr, E. F. 
Macgeorge, of Victoria, who is at present residing 
at Bailey’s Hotel, South Kensington. This letter, 
which we published on January 23, related that in 
the case of a lost bore at Stawell, after various 
methods had been suggested, such as infiltration 
of chemicals, hydraulic pressure, magnetic action, 
electrical measurements between borehole and 
drives, and had been rejected in succession, and 
after the mining management had entertained 
serious thoughts of abandoning the search, the 
writer, struck by the gravity of the situation, de- 
vised a simple and delicate, yet effective, means 
of making a survey of the borehole from its origin. 
Since the date of the letter we have prepared en- 
gravings of the latest form of Mr. Macgeorge’s ex- 
ceedingly ingenious apparatus, and we now publish 
a detailed account of its construction and operation. 
The part that is inserted in the borehole (Figs. 1 
and 8 to 6) will be found illustrated on page 259, and 
the instrument by which the indications are read off 
(Fig. 7) on page 258. 

Clear glass phials (Fig. 1) nearly filled with a hot 
solution of gelatine, and each containing a magnetic 
needle in suspension, free to assume the meridian 
direction, were encased in a brass protecting tube 
(Fig. 3), and let down to the depth required, being 
allowed to remain for several hours until the gelatine 
had set. On withdrawal the phials could each be re- 
placed at the same angle at which they had cooled by 
means of the congealed surface seen through the sides 
of the phial, and which was brought horizontal. Re- 
volving the phial upon the part where the magnetic 
needle was seen imbedded in the gelatine, until the 
needle again was in the meridian, the phial then was 
manifestly in the same position, both as regards 
inclination and azimuth, as it was when its con- 
tents congealed ; and thus the gradient and bear- 
ings of the borehole at that part were known, and 
soon were measured by means of a rough-and-ready 
angular instrument constructed by the inventor. 
The mean of the several phials gave a still more 
accurate result. By repeating this operation at 
measured intervals throughout the borehole, its 
course was mapped. Such was the device which was 
first brought into use in the Scotchman’s United 
Mine at Stawell, and which was so effectual as to 
enable the borehole to be found shortly afterwards, 
37 ft. away from its supposed position at the depth 
of 370 ft., a deflection which increased to the large 
amount of 75 ft. at the depth of 500 ft. 

Scotchman’s United Mine.—The most obvious 
waste of work is where the drill has passed through 
a lode or reef, and where a drive or a shaft, having 
been carried on for some scores or some hundreds 
of feet in the supposed direction of the borehole, 
fails to come within sight or sound of it, and where, 
after passing far beyond where it should be found, and 
putting forth crosscuts to intercept it, the pro- 
spectors are finally compelled to cut huge chambers in 
various directions without success. This was done 
in the above mine at Stawell, before the borehole 
was found, as indicated by the test, nearly two 
score feet away from its proper position, in little 
more than two-thirds of its full depth. This is a 
serious waste of time and money ; yet similar mis- 
haps have more than once taken place, and will con- 
tinue to do so until mineowners substitute survey 
for random and costly search. The exact data are 
given in Fig. 2. 

In the plan of the workings will be seen the 
exploring level A B, which failed to find the 
borehole at B, its theoretical position if the drill 
had gone straight down. The subsequent explo- 
ratory workings BF, B D, BE, DG were huge 
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galleries 15 ft. to 30 ft. wide, and the miners 
were working hopelessly at G when the clinograph 
was invented and applied, with the result that the 
true site of the bore was shown to be at C. The 
Government mining surveyor, who had applied the 
test at the request of the inventor, then laid off 
the line BC, upon which the search works were 
then directed, with the result that the borehole was 
found, as predicted, no less than 37} ft. away from 
its proper position, and in a contrary direction to 
all previous workings. These operations were con- 
ducted over a period of twelve months at the heavy 
cost of 3663/. Had the clinograph been available 
before commencing the long level, it would have 
indicated the true site of the bore at C, and the level 
or gallery would have been directed along the line 
A CG, ata total cost of only 1352/. The saving here, 
by using the test, would therefore have been no 
less than 23111. The section shows at B B the 
path which the drill was theoretically supposed 
to take, according to the statements of diamond 
drill manufacturers, and the common belief of drill 
operators, while the curved line on the left shows 
the actual path of the drill down to the part C, 
where the bore was found. The same curve, pro- 
longed to the depth of the bore, which was 500 ft., 
the usual length of the ‘‘ prospecting drill,” gives a 
deflection at that depth of no less than 75 ft. Yet 
no unusual difficulties were experienced in putting 
down this bore, and apparently it might have de- 
flected twice as much without endangering the drill. 

Subsequent trials were made with the same 
apparatus in the Crown Cross United Mine at 
Stawell before completing an intended drive towards 
areef pierced by the diamond drill ; and the drive, 
being altered to intercept the real course of the 
drill—ascertained by the use of this invention to 
be 18 ft. away from the straight at less than 300 ft. 
depth—intersected it fairly in the middle of the 
drive, and exactly in the direction indicated by the 
test. As the indications of the congealed surfaces 
within the phials were found to be unsatisfactory, 
owing to the effects of capillarity and unequal ad- 
hesions to the sides of these cylindrical vessels, as 
also to the action of unequal refractions through the 
glass, the inventor determined to adopt another 
expedient, by which a perpendicular line or plum- 
met, free during liquidity, and fixed on congelation 
of the solidifiant fluid used, was substituted for the 
horizontal-surface indication. At the same time 
the magnet was rendered far more delicate and 
reliable in all possible inclinations of borehole, and 
the form of the phial was determined finally as fol- 
lows : 








The Phials, or ‘‘ Clinostats.”—The construction | A ote , 
| clinostat already described is just such a magic tele- 


of these can be readily seen in the engraving, 
Fig. 1, which shows the position of the magnets 
and plummets, while the phials are hot and 
vertical. If inclined, say to an angle of 45 deg., 
the plumb-rods, still vertical, would occupy the 
then uppermost part of their containing spheres, 
while the magnets, still horizontal and free, would 
rest vertically upon their pivots in the then lowest 
portion of their containing spheres. (The short 
clinostat in front is that belonging to the core ex- 
tractor, Fig. 4, where it is seen within its cell, the 
upper bulb only being visible. For this reason 
the plummet is supplied with a minute compass- 
needle, set in its hollow spherical head, and which 
supplies the bearing required.) The clinostat is a 
true cylinder of glass, as to its central part or barrel, 
so as to fit accurately within the brass guide-tube. 
At the lower end, the phial terminates in a short 
neck and a bulb, within which latter a magnetic 
needle is so held up by a glass float as to stand 
upright upon its pivot, like a top upon its peg, in 
in every position of the phial, and thus allow the 
needle, which is fixed upon its ‘‘ peg,” to assume 
the meridian freely at all times without touching 
the sides of {the hollow bulb. Passed through an 
air-tight cork and screw capsule at the upper end, 
isa small glass tube terminating in another bulb 
above, and with its open lower end inserted in 
a cork which enters the lower neck of the phial ; 
thus preventing the escape of the needle and float 
already mentioned as occupying the lower bulb. 

The upper bulb contains a delicate plumb-rod of 
glass, consisting of a fine rod terminating in a 
plumb of solid glass below and in a diminutive 
bulbous float of hollow glass above. It is very 
carefully adjusted to the specific gravity of the 
solidifying fluid in which it, like the magnet, 
is immersed, and then its poise is so adjusted 
as to insure that the rod or shaft shall be truly in 
the perpendicular line, whatever the position of the 











phial and bulb may be. While fluid, the con- 
tents of each phial (which completely fill both 
upper and lower bulbs) permit the plummet to 
hang freely perpendicular in the centre of its 
chamber, and allow the needle in the lower bulb 
to assume with the utmost delicacy the magnetic 
meridian ; but when the phial is at rest in any 
position, from vertical to horizontal, and pointing 
to whatever quarter of the compass as it inclines, 
the contents solidify in cooling, and by this means 
grasp and hold fast the indicating plummet and 
magnet, embedding them, like the ‘‘ fly in amber” 
in solid transparent substance. The phial then 
contains within itself an automatic registration of 
the inclination and azimuth at which it set while (let 
us say) 500 ft. deep in the borehole to be tested ; and 
it is easy therefore, after its withdrawal, to tilt it to 
the same angle and to the same quarter of the com- 
pass as before by simply bringing the embedded 
plummet to the vertical, and the needle to the 
northerly, direction. The whole contrivance is in 
principle, indeed, simplicity itself; but the re- 
duction of these principles to practice, owing to 
the extreme delicacy of manufacture requisite to 
obtain reliable results and to the great difficulties 
in the way of obtaining intelligent accurate and 
delicate workmanship in glass in the colonies— 
difficulties which for a long time drove the inventor 
to become his own manufacturer—proved a work of 
time, of ceaseless expenditure, and of patience. 
These clinostats are heated, inclosed within their 
brass protecting tube, lowered by rods or a line to 
that part of the borehole which it is desired to test, 
their contents allowed to cool and congeal, and 
are withdrawn for inspection, so that their inclina- 
tion and azimuth at the time of congealing may be 
exactly determined. 

The Clinometer or Recording Instrument.—This 
cannot better be described than by a comparison 
with the well-known theodolite. If we could in- 
troduce a theodolite into a borehole, together with 
an observer to record the angles, vertical and hori- 
zontal, as read off on the graduated circles, there 
would be no need for the gelatine phials. But 
as the ordinary borehole is less than 2 in. in dia- 
meter, although 500 ft. in depth, we could at the 
best only put the telescope of the instrument 
down to the desired distance. Let us suppose that 
such a telescope, by some magic, had the power 
when restored to its place in the theodolite, of re- 
placing itself at the same altitude, and of looking 
to the same quarter of the compass, as when down 
the borehole ; then we should have nothing to do 
but read the graduated circles as if we were making 
a direct observation, and note them. The phial or 


scope, and when replaced in the recording instru- 


/ment is readily set, by means of the imprisoned 


plummet and magnetic needle, in the same direction, 
both as to altitude and azimuth, which it had pre- 
viously assumed while in the borehole and far sepa- 
rated from the observer’s eye and control. The 
modus operandi is as follows: The phial with its 
congealed contents, is placed in a sheath of brass 
tubing (Fig. 7), attached to a movable arm which 
carries the index of a vertical are. This sheath 
corresponds with the Y’s of a theodolite, and 
carries the phial firmly upon the same principle 
as these carry the usual telescope. The upper 
bulb of the phial is brought into the field of 
two cross-visioned microscopes, which are carried 
with the arm round the vertical arc, and which are 
kept truly in the same plane at every angle of in- 
clination by a parallel motion. There are vertical 
lines drawn upon the object glass of each microscope 
—these being, of course, kept truly vertical by the 
parallel motion just mentioned. The phial is re- 
volved in its sheath, and the arm is moved along 
the are by the tangent-worm, until the embedded 
plummet is made perpendicular from each point of 
view, or parallel with the vertical lines of reference 
just described, asviewed through the two cross tele- 
scopes. The phial is now at the same angle of in- 
clination at which its contents solidified, and its 
lower bulb will be found nearly in the axis of the 
revolving arm and an inch or more above the centre 
of a horizouta! revolving circular mirror, having a 
system of parallel lines engraved across its face. 
Reflected in the mirror will be seen the image of 
the embedded needle, which, as we know, pointed 
north before it was fixed by congelation in the 
borehole. If we now revolve the mirror until 
the 270 deg. of the graduated circle is opposite the 
north (or notched) end of the needle and until the 
reflected image of the needle is sensibly parallel 


with the engraved lines, an index at the side of the 
graduated mirror frame will give the exact angle 
between the needle and the vertical plane of revolu- 
tion of the phial, which is, in fact, the magnetic 
bearing of the inclined phial and of the borehole 
which it occupied at the time of the application of 
the test. The same operation is repeated with the 
other five phials which complete the set, and then 
the results are combined and the mean taken in the 
same manner as if six separate determinations of 
the same horizontal angle and azimuth had been 
made with a theodolite or an altazimuth instru- 
ment. These six phials—or ‘‘self-registering com- 
pass-clinometers” as they may be termed—are 
encased within and protected by the cylinder or 
guide tube. 

Cylinder or Guide Tube.—This is a strong brass 
tube, about 6 ft. in length, into which the phials 
accurately fit (as will be seen on reference to Fig. 3, 
which shows part of its upper end with the phials 
in their brass slide in the act of entering). This 
tube or cylinder is securely closed against the 
heaviest water pressure likely to be encountered 
even in bores of 2000 ft. depth ; the glass clinostats 
being of too fragile a construction to bear exposure 
unprotected to such a pressure. The guide tube is 
passed down the bore by means of half-inch dia- 
meter service piping jointed in measured lengths, 
the effect of the iron being kept from the magnets 
by the interposition of a distance-tube of brass, 
terminated by the solid plug which screws into the 
upper end of the guide tube (see Fig. 6). For use in 
hot strata, where cold water must be poured down 
this small piping in order to cool the cylinder below, 
the upper part of this solid plug is pierced with 
holes out of which the cooling stream from the 
tubing may issue and flow down the outside of the 
cylinder, thus congealing its contents. Where the 
bore is approximately perpendicular, and the strata 
comparatively cool, these may be dispensed with, 
and the survey of the bore be accomplished by lower- 
ing the guide tube with small wire-rope. The eye, 
which replaces the iron pipe, and screws into the 
upper end of the distance-piece, as seen in Fig. 6, 
being provided for that purpose. Where the bore 
approaches the horizontal, as in testing ground 
ahead of drives or levels in mines, the iron piping 
or ‘‘application rods,” must be used to force theguide 
tube to the desired distance ; and in any case these 
must be employed where it is desired to extract a 
piece of standing core with thetest attached. This 
is an easy and certain way of obtaining, not only 
the true direction of the borehole, but also the true 
dip and strike, underlie and bearings of strata, 
lodes, reefs, and deposits of all kinds. To accom- 
plish this desirable end, there may be affixed to the 
lower end of the guide tube (in such fashion as to 
close it hermetically and at the same time grasp one 
of the phials within it) a contrivance termed the 
core extractor (see Fig. 4). 

Core Extractor.—This is a brass tube set eccen- 
trically, and furnished with a bell-mouth below, 
the oftice of which is to receive the extremity 
of any piece of core left standing at the bot- 
tom of the bore, and, as the apparatus is forced 
down, to press on one side and break off the piece 
of core. The core extractor, which is of brass, 
contains a spring-like inner tube, slotted from 
end to end, which expands as the core erters, 
and grasps it firmly. The whole apparatus being 
now left unmoved for two or three hours, until the 
fluid in the phials has cooled and set, is withdrawn, 
and the core extractor unscrewed. At the lower end 
of this will be found the core (projecting beyond 
the lower end at Fig. 4 but not shown in engrav- 
ing), at the other a phial, both of these being 
firmly grasped and kept in the same relative situa- 
tions as in the borehole. The phial, by means 
of its internal indications, will enable the piece 
of core to be replaced in its natural position for 
observation, and thus there may be readily as- 
certained (by examination of the markings) the 
true dip and strike of the strata, or the underlie 
and bearing of the reef, of which it originally 
formed a part. The importance, not only to geo- 
logists but to miners, of this information, will 
be readily acknowledged. At the same time the 
other five or six phials join with this one in 
affording very exactly the inclination and _bear- 
ing of the borehole at that part, and by a series 
of such observations, say at every 50 ft. of boring, 
information could be obtained, nearly as useful and 
complete as if from a prospecting shaft, or level, or 
winze, and at a fraction of the cost. And there 





would be a direct saving also in bores. For example, 
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the Magdala Mine, at Stawell, in one bore pierced 
an auriferous reef. Partly because the underlie 
and bearings of the reef could not be ascertained 
from cores which, of course, had been whirled round 
the compass many times before extraction, and 
partly because the rectitude of the path of the drill, 
from former experiences, was distrusted, the direc- 
tors decided to put down a check-bore at some dis- 
tance to intersect the reef. This bore cost between 
5001. and 10001. acccrding to the general average of 
boring, and yet a previous application of the test 
and core-extractor would have rendered it quite un- 
necessary. This is but one of many instances of a 
like nature, both in reef and alluvial boring, where 
hundreds of pounds have been spent in the absence 
of apparatus such as that just now described, and 
which has been submitted for our inspection. 
(To be continued.) 


TANK LOCOMOTIVE ; TAFF VALE 
RAILWAY. 

WE give this week a two-page engraving containing 
a longitudinal section and plan of a tank locomotive 
constructed for passenger service on the Taff Vale 
Railway, from the designs of Mr. T. Hurry Riches, 
the locomotive superintendent of that line. On page 
266 also we give a cross section and back elevation 
of this engine, whichis of a type having many features 
of special interest. We postpone our description until 
the publication of various illustrations of details which 
will appear in an early number. 


RECENT PROGRESS IN THE PUBLIC 
SUPPLY OF HYDRAULIC POWER.* 
By Mr. E. B. ELiincTon, 

Ir is now a little more than four years since I first 
brought before you the subject of the public supply of 
hydraulic power, when I gave a description of the works 
and operations vf the Hull Hydraulic Power Company, 
which had then had four years’ experience of actual work. 

The Hull Works were of an unambitious character, but 
being the first of the kind in existence naturally attracted 
a good deal of attention. The growth of the undertaking 
was at first very slow, due partly to bad times and partly 
to the indisposition of the majority of the warehouse 
keepers and others to adopt the new system until they 
had had some experience of its working. 

Four years ago the Hull Company was just emerging 
from that condition of want of balance between revenue 
and expenditure, which is often so fatal to new under- 
takings, but there has been since an uninterrupted course 
of prosperity in all matters relating to the public supply 
of hydraulic power. 

The introduction of a system of general power supply in 
the metropolis is necessarily a matter of considerable 
public interest and importance, and I thought it would 
not be amiss that I should so far allude to the part which 
the Liverpool Engineering Society has taken in the 
matter. In my previous paper I expressed a confident 
hope that before many years had elapsed an undertaking 
of this kind would be in operation in Liverpool, and it is 
particularly gratifying to me to be able to state this even- 
ing that, though the works have not been actually com- 
menced in Liverpool, the necessary Parliamentary au- 
thority has been given with the concurrence of the Cor- 
poration, and the preliminaries are being arranged. It 
will, therefore, not be long before you will have an oppor- 
tunity of studying on the spot the system, and of practi- 
cally proving to your own satisfaction the advantages to 
be gained by the various applications of the power. This 
position of affairs is very largely due to the interest which 
Sir James Allport has taken in the question, and to the 
influential support he has given to the undertakings, both 
in London and Liverpool. 

* Paper read before the Liverpool Engineering Society. 
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With regard to the progress in Hull, I am glad to say 
that the power continues to increase in favour with the 
various wharfingers and other users; no consumer, 
except from causes beyond his own control, has abandoned 
its use, and the great economy which has been claimed for 
the system has been fully established. 

As to the maintenance of the service, it is a singular 
fact that since I last addressed you, four years ago, there 
has been no repair in the mains needed, which have, 
moreover, been extended to supply additional buildings. 

The diagram (Fig. 1) shows the quantity of power 
water pumped into the mains from ia, 1882, to the 
present time, and also the amount registered in the 
meters, and it will be seen from this diagram that the 
power water not accounted for is less in the last quarter 
than in any previous quarter of which I have any re- 
cord. During the four years there has been no con- 
sumer unsupplied with power when he required it. 

I wish to call your attention to the very great variation 
in the quantity of power used in different weeks and 
quarters of the year—and the great variation in the same 
weeks and quarters of different years. A diagram, such 
as this, not only gives the variations in the power, but is 
also a very good indicator of the varying trade of the port. 
I am glad to say that the last few returns I have are the 
largest on record, showing that the imports of grain and 
cereals forming the staple trade in Hull in the area served 
by the company are increasing, and that the fall in the 
line during the last three months was a temporary one, 
the pendulum now beginning to swing the other way. 
do not see any limit at present tothe development of the 
Hull undertaking, and you will easily understand that 
the experience gained by the working in Hull has been 
most valuable in ro the London works ; many 
questions which would have been extremely difficult to 
have dealt with in an economical manner have been 
settled in London with a large measure of confidence in 
the success of the decisions taken. 

The only novelty since my former paper in the appli- 
cation or the power in Hull is in its use for the extinction 
of fire. This is, however, one of the very greatest public 
importance, and it has been forced into prominence in 
Hull owing to the frequency of the fires in the wharves 
and mills alongside the Old Harbour. It would be 
generally supposed that the great head at which the 
power mains are charged (over 1600 ft.) would enable the 
power water to be very effectually used direct for fire 
extinction ; but this is not by any meansthe case. To a 
certain limited extent it may be so used, but the quantity 
of water that can be spared from the power mains under 
ordinary conditions is too small to be of much service for 
any length of time, and, singularly enough, the pressure 
is too great. A hose pipe to stand 700 lb. per square inch 
pressure is unmanageable, and the water is dissipated in 
fine spray at a very short distance from the nozzle. 

What is wanted for a good jet is 150 gallons of water 
discharged per minute through a 1-in. nozzle. This 
through 200 feet of hose corresponds to a pressure of 
150ft. head, or 651b. per square inch at the back of the 
hose. This condition is one that cannot — be 
fulfilled by the power supply alone, and very rarely 
indeed by the ordinary domestic supply. 

Mr. Greathead in conjunction with Mr. M. D. 
Martindale, has devised a very simple and_ perfect 
apparatus for combining these two services, and by so 
doing the deficiencies of each are made good. The power 
supply gives over to the domestic supply part of its pres- 
sure, and its own volume; the domestic supply gives its 
volume to the power supply, and the whole forms one of 
the prettiest pieces of hydraulic apparatus I have ever 
seen. The injector hydrant, moreover, draws the water 
out of the domestic supply mains, and so makes up for 
possible deficiency in size. 

Referring to the hydrant, on turning on the water 
from the ordinary main, say at a pressure of 60 ft. 
head on a 3-in. branch pipe, it is delivered through 200 ft. 
of hose at a nozzle at the rate of about 50 gallons a minute 
to a height of 10 ft. Turn off the ordinary water and 
open the inlet fromthe power main, and 40 gallons per 
minute are delivered to about the same height—a very 


| feeble exhibition of power water at 700 Ib. 





SHOWING PUBLIC SUPPLY OF HYDRAULIC POWER AT HULL. 


, ressure, 
Now turn on the water from both supplies, and the result 


| is most startling—a splendid jet of water of 150 gallons 
| per minute is at once thrown to aheight of 80 ft., and the 


pressure in the ordinary water main falls to 30 ft. head, 
while the quantity of power water used is less than in the 
former experiment. 

Mr. Greathead has read more than one paper on the 
subject of his hydrants, and I must refer youto the pro- 
ceedings of the Institution of Mechanical Engineers and 
other published papers for fuller details.* It will suffice 
to say that the efficiency of the apparatus under varying 
heads, size of nozzles, &c., has been very carefully 
worked out, and that the useful effect obtained is from 
30 per cent. to 33 per cent. according to circumstances— 
the greatest efficiency being, of course, obtained where 
the initial head in the water main is greatest. 

A committee of the Corporation of Hull having witnessed 
such an experiment as 1 have described, determined to 
recommend this system to the town, and at the present 
time a number of these hydrants are being put down in 
the streets of Hull for public use as a supplement to the 
ordinary means provided for the extinction of fire. The 
~_— mains thus become a continuous fire-engine, and 

cannot but believe that in this direction they are 
destined in London and elsewhere to render great public 
service. 

It was only the other day I noticed in a Liverpool 
daily paper an allusion to the possible use of the power 
in connection with a fire that occurred at Members’ 
Mansions, one of those monster buildings in Victoria- 
street, Westminster, where, owing to the height, there 
was considerable difficulty in bringing pressure to bear. 
It may be that the London streets will be so provided in 
time, but in the City of London the water company has 
refused to allow these hydrants to be connected to its 
mains, for reasons which it carefully keeps to itself. 
Fortunately for you, you are not under the dominion of a 
water company in Liverpool. 

Hydraulic Power in London.—I must now turn to 
London, and tell you what we have done there. 

The chief portion of the mains between Blackfriars and 
London Bridges, on both sides of the River Thames, have 
been under pressure since November, 1883, and in a few 
weeks extensions as far west as Victoria Station will 
be completed. The main pumping station is on the south 
side of the river, and the two sides of the river are 
united by two mains carried across Southwark Bridge. 
There are four 6-in. mains carried from the pumping station 
at Blackfriars, two of them to serve the city, and two 
re independent are for the service of the southern 

istrict. All these mains are in communication with 
the two accumulators at the pumping station, and at 
present these are the only accumulators in use. 

Each pair of mains is laid in circuit. There are main 
stop valves on the line about every 400 yards, so that any 
particular a of 400 yards of main can be isolated 
without interfering with the supply over the rest of the 
system. This is a most important matter when repairs 
have to be effected. By getting down to the defective 
joint and taking out one pipe a temporary repair can be 
effected in two or three a and a new pipe inserted 
during the night after working hours. 

We have so far had very few failures, but the few we 
have had have shown that a bad pipe can be removed 
and a new one inserted in from six to eight hours accord- 
ing to the character of the paving. 

In laying long lengths of mains of this character with 
bolted flanges and subject tothe large number of irregular 
bends and deviations required to avoid obstructions in 
the line of main, it is a very difficult matter to avoid 
undue straining of the flanges in bolting up, and what 
failures in pipes we have had have been either due to 
initia] strains of this character or to settlements in the 
ground. The mains will, however, stand a considerable 
amount of settlement without any further result than a 





* The injector hydrants here referred to were fully 
illustrated and described in ENGINEERING, vol. xxviii., 
p. 80, and at vol. xxxvii., page 44. 
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slight leakage. There was a curious instance of this in 
the autumn of last year. The Metropolitan Inner Circle 
Completion Railway was nearly finished, and it was found 
that water was getting into the tunnel. The water mains 
were examined but nothing appeared to come from them, 
when it was suggested that it might be from our mains. 
We were aware that there was a leak in our main some- 
where, and were about to localise it when the intimation 
reached us, On examining the pipe, which was laid in 
made ground, we found that a quantity of ballast had 
sunk and left the pipe unsupported at the joint, and the 
pipe in sinking had allowed the joint to open —— 
to create a leakage, but without any break, notwithstand- 
ing that this joint had been so tightly made that there 
was no escape at a pressure of 1000 lb, ona square inch. 
This instance serves to show that there is a considerable 
amount of flexibility in these hydraulic mains. 

While on the subject of leakages I may mention one or 
two other curious experiences we have had during the 
past eighteen months. 

In one place on the main, in Carter-lane in the City, 
we found a slight leakage was going on, and, on 
examination, a fine stream of water was seen coming 
from a joint. When the pipe was removed if was seen 
that the spigot of the joint had a fine slot in it about ? in. 
long and #;nd wide. This joint had been quite tight under 
the test pressure which had been applied twelve months 
before, and the slot was not then existent. Its presence 
is to be accounted for by a very slight flaw in the metal 
through which the pressure finally forced its way, and 
having effected a passage, like a nibbling mouse, had 
industriously proceeded to enlarge it, until the volume 
escaping directed attention to the circumstance, and its 
further ravages were promptly checked. 

Another curious instance of a leakage occurring was in 
Holland-street, Southwark. This leakage commenced 
suddenly and came at once through the paving, and it 
was assumed that a pipe had broken. However, this was 
not the case—the pipes on being removed, being perfectly 
sound and good. The cause of the leak was that the 
gutta-percha ring that forms the jointing material had 
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been a little too large in diameter, and had not fitted 
perfectly in the recess, and the excess of length in the 

tta-percha ring had bulged into the pipe and formed a 
oop. This joint was in the first length of main laid in 
London. It was made in February, 1883. It passed the 
test of 10001b. without leaks, and continued under pres- 
sure until November, 1884, quite tight, when one morn- 
ing, without any apparent cause, it suddenly developed 
a Tuk of sufficient amount to force up the pavement. 
The gutta-percha ring was intact as first put in. 

I have been, on more than one occasion, rather severely 
taken to task by the makers of the pipes for subjecting 
every pipe to such a high test as 2500 1b. per square inch 
(the thickness of the 6in. pipe being 14in.), and further 
requiring that this test shail be applied for some time 
without any sweating. Such an experience as that in 
Carter-lane which I have just related (and I could name 
some others of somewhat similar character) is a proof that 
such tests are absolutely necessary to insure a successful 
installation. 





(To be continued.) 





New Tuc ror PanaMA.—The Panama Railroad Com- 

any has contracted with Messrs. Neafie and Levy, 
of Philadelphia, for a large twin-screw tug, to be used in 
Panama Bay. The tug will be 130 ft. in length, 23 ft. 
beam, and 10 ft. deep, and she is to have a speed of 
twelve miles per hour. 


BATH AND WEST OF ENGLAND SocrETy AND SOUTHERN 
Countigzs AssocraTION.—This Society will hold its next 
annual show at Brighton on June 8, 9, 10, 11, and 12, and 
money prizes amounting to nearly 2500/., which is largely 
in excess of previous years, are offered, in addition to 
plate, for horses, cattle, sheep, pigs, poultry, cheese, 
butter, &c. The display of implements, machinery, and 
articles of general utility is generally a very large one, 
and among other attractive features are exhibitions repre- 
sentative of arts, manufactures, and horticulture. Copies 
of the regulations, &c., can be obtained of the secretary 
(Mr. Thos, F. Plowman, Bath). 











BOILER EXPLOSIONS IN 1884. 

Tue record of killed and wounded by boiler ex- 
plosions for the year 1884 is lighter than in any pre- 
vious twelvemonths, except in the one that preceded 
it, and bears evident testimony to the valuable results 
of the system of inspection instituted by the various 
boiler and steam users’ companies. The number of 
explosions was 32, causing the death of 22 and the 
injury of 48 persons, one of whom was a stranger 
not employed upon, or connected with, the works. 
The subjoined Table gives the results, as regards 
injury to human beings, of the explosions of the last 
twelve years : 


Saaae Number of Number of 


Year. PR aiid Persons Persons 
Explosions. Killed. Injured. 
1873 78 57 85 
1874 76 77 198 
1875 68 81 142 
1876 39 93 110 
1877 44 54 75 
1878, 46 47 84 
1879 30 38 53 
188 31 71 83 
1881 33 41 51 
1882 38 38 43 
1883 39 21 41 
1884 32 22 48 


According to our custom we reproduce the admir- 
able annual summary published by Mr. E. B. 
Marten, the chief engineer of the Midland Steam 
Boiler Inspection and Assurance Company, of which 
the following is a copy : 


There were 32 boiler explosions in the year 1884, and they 
caused the death of 22, and the injury of 48 other persons. 

Of the 70 killed or injured, 4 were owners, 4 managers, 
3 enginemen, 14 firemen, 36 puddlers or workmen, engaged 
at the works, 1 coachman, 1 apprentice, 1 stranger, and 6 
women or children. 

Other slighter mishaps to steam vessels or apparatus are 
mentioned in an appendix, not being of sufficient import- 
ance to be included in the records of boiler explosions. 

One of the exploded boilers, No. 11, had been inspected 
by the officers of this company, but the recommendation 
to strengthen or renew the tube had not been carried out, 
and it collapsed, but with only the slight injury of 2 per- 
sons and very little to the property. 


The Exploded Boilers were used for the following 


Purposes ; 
No. Kd. In 
Tron works... Poe aa .~ WHS 
Colliery... i Ps fe ’.3°3 
Railways 21 3 
Ships 2 0 3 
Printing g @ g 
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Contractors 
Papermaking ... 
Quarry ... ie 
Fishing tackle... 
Brick works 

Soda water makers 
Print works 

Wood working 
Farms ... 


r 
ifs isd pad a pea nw 
wwooooHonr 

a. 
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Total 32 22 48 
The causes of explosion are arranged under the follow- 
ing heads : 
A. Faults of Construction or Material which may be 
Detected before Starting or after Repair. 
No. Kd. In. No, Kd. In, 

Weaktubes .. 1 1 #1 
Seam rip ee ee 
Flaws 21 8 


————_— 4 4 
B, Faults to be Detected by Periodical Inspection. 
No. Kd. In. No. Kd. In. No.Kd.In. 
Externalcorrosion10 8 
Internal corrosion 8 2 


99 
“s 


4 
—18 10 26 


C. Faults which could be Detected by Attendants. 
Shortnessofwater4 5 9 
Scale ae ~ cs & ® 
Over pressure .. 5 3 7 
——-~—10 8 16 
——_ 93 2 4 
The exploded boilers were of the following kinds, the 
causes of explosion being stated as in the summary under 
the heads A BC, 


Cornish or Lancashire. 

No. Kd. In. No. Kd. In. No, Kd. In. 
Weak tubes : 2 2 
Externalcorrosion 4 1 6 
Internal corrosion 1 0 2 

—— 5 1 8 
Shortnessofwater2 0 0 
Over pressure... 1 1 0O 

—— 3 1 0 


A 
B 


Plain Cylinder, 
9 9 


« 


Seam-rip es 
Blow-pipe broken 1 


0 
0 


External corrosion 1 
Internal corrosion 1 


Scale 


Locomotive or Multitubular. 
Old = flaws’ in 
plates ... es 
Internal corrosion 
Over-pressure 


Vertical or Crane. 

External corrosion 2 4 

Internal corrosion 3 1 0 
———— .) 


Over-pressure ... 3 


: Marine. 
B External corrosion 


Furnace. 
Exte:nal corrosion 
Short of water 


Total 


The most numerous and fatal explosions have been, as 
in past years, at iron works, where the boilers usually 
have very hard work to do, and necessarily stand among 
the workmen. The class of boiler which has most fre- 
quently failed has been the Cornish or Lancashire, which 
is not to be wondered at as there are so many at work ; 
but the small vertical boilers used for cranes, or similar 
work, have failed more than usual. The cause which 
has led to the most explosions has been corrosion, and 
this is the most difficult to detect except by some such 
system of periodical inspection as this company endea- 
vours to provide, and seeks the aid of owners to give 
suitable opportunity for—thorough inspection of each 
boiler inside and in the flues at least once a year. 

Of the fatal cases, two were in Scotland, where there 
are no public inquests, and in the other eleven cases 
verdicts were given tantamount to accidental death, with 
various recommendations, sometimes including compulsory 
inspection. 

Under the Boiler Explosions Act of 1882, preliminary 
inquiries were held in twenty-eight cases, and twenty-five 
reports have been issued ; and also in twelve cases men- 
tioned in the appendix as too slight to include in the records 
of boiler explosions. Two other cases are reported by the 
Railway Department, and one will be included in the 
reports of accidents in mines. A summary of the Board 
of Trade reports for the year ending June 30, 1884, has 
been issued with an epitome of each explosion, and some 
general remarks, one of which is that ‘‘inspection by 
insurers of boilers does not insure safety, as in some 
cases the boilers were under the inspection of insurance 
companies,” but in the reports themselves it is shown 
that most of those explosions would have been prevented 
had the insurance inspector’s recommendation been carried 
out. The inference from that report is that Government 





inspection is pointed to as the only cure, but, however 
much this company has advocated inspection as the best 
means of preventing boiler explosions, they have never 
wished to remove the duty of providing it from the owner, 
believing he ought to have free choice of selecting an in- 
spector for himself, or from any of the companies who 
have trained officers for the purpose. The report appears 
to ignore the arduous work of the associations or com- 
panies who have persevered in the work of inspection, 
and done much to prevent explosions and amassed a vast 
amount of useful information, which has done much to 
give a true estimate of the causes of explosion. 

The Select Parliamentary Committee of 1871, from 
which the Act of 1882 eventually arose, reported that 
the efforts of the private voluntary associations had been 
useful in preventing explosions, 

his company, among other things, strongly recom- 
mended inquiry by competent persons in every case of 
explosion, and also that the reports should be published 
and easily accessible for the guidance of boiler owners 
somewhat in the way now carried out. 

Before the Board of Trade was charged with that duty 
this company’s Officers visited the scenes of all explosions, 
and gathered the needful information at great cost, and 
gave it in a concise form for the benefit of those having 
the care of boilers. These results have been tabulated in 
a convenient way in the annual records of explosions for 
the past 22 years, and that they have done good service is 
shown by the appreciation of ‘he boiler minders, and also 
by the frequency with which the records are quoted. 
They enable any one totest his theories as to the probable 
causes of explosion by reference to a larger experience and 
more numerous and varied cases than could come under 
the observation of any single individual. 

The records are still continued in the same form with 
slight perspective sketches to shorten tedious descriptions. 
Some of these are compiled from the public reports, but 
very many are from information gathered on the spot, 
with a view to extend the series of models which now form 
an important and interesting collection. 


No.1. (See Fig. 1.) January 9th, none injured.—Soda 
water works. Second-hand 6 years ago. Plain cylinder, 
8 ft. 2 in. long, 2 ft. 2 in. diameter, yin. plates, 20 lb. 
pressure. The plates were so thinned by external corro- 
sion and internal pitting, especially at the bottom, that 
they were unable to bear the pressure, and a small piece 
blew out, when the reaction of the issuing contents threw 
the boiler out of its seat. 

No. 2. (See Fig. 2.) January 11th, none injured.— 
Wood-turning, second-hand 3 years ago. Plain cylinder, 
5 ft. Lin. long, 2 ft. 14in. diameter, }in. plates, 30 Ib. 
pressure. It was pitted on the inside and generally cor- 
roded on the outside from the drainage of the land near 
keeping the brickwork damp. Three months before it 
had been mended with a screw patch where the plate was 
only 7, in. thick, so that it is a wonder it did not burst 
before. 

No. 3. (See Fig. 3.) January 16th, 1 killed.—Metal 
works, one of three, 32 years old. Cornish, 25 ft. 3 in. 
long, 6 ft. diameter, tube 3 ft. 34 in. diameter, 4 in. thick, 
40 lb. pressure. The tube was so reduced in thickness by 
long wear that it was unable to bear the ordinary working 
pressure, and collapsed from end to end, the bottom also 
coming up to meet the top. : 

No. 4. (See Fig. 4.) January 21st, 4 injured.—Print 
works, second-hand 11 years ag». Cornish, 18 ft. 4 in. 
long, 6 ft. 4in. diameter, #in. plates; taper tube, 3 ft. 9 in. 
to 2 ft. 10 in. diameter, 25 lb. pressure. It was externally 
corroded to the thickness of paper for nearly the whole 
length of one side, owing to dampness from a cistern 
near. An attempt was made to repair it with bolted 
patches of the most inefficient kind. It was unable to 
bear the usual] pressure, and ruptured with great violence. 

No. 5. (See Fig. 5.) January 28th, 1 killed. —Farm, at 
least 6or 7 years old. Vertical, 7 ft. 6 in. high, 3 ft. 6 in. 
diameter, 3 in. plates. Firebox 5ft. high, 3 ft. diameter, 
with two cross tubes, 40 lb. pressure. There was that 
kind of internal corrosion in a line of strain called 
‘* furrow,” reducing the plates to the thickness of sheet 
tin, at the flanged base of the uptake. The uptake broke 
off and the issuing contents sent the boiler 150 yards away, 
and the tops of both inner and outer shell were broken by 
the fall. 

No. 6. (See Fig. 6.) January 31st, none injured.—Tool 
making, second-hand 7 years ago. Portable multitubular, 
7 ft. long, 3ft. diameter, ;% in. plates, 40 1b. pressure. 
Part of the front plate was blown out, having ruptured 
where much thinned by internal corrosion. The attach- 
ment of the shell and the firebox was made with a cranked 
piece of iron, and being rather light the movement caused 
by expansion, and the large flat surface without stays, 
made what is called a ‘‘ furrow” in the line of greatest 
strain, 

No. 7. February 2nd, 1injured.—Steam ship, 9 years 
old. Marine, 8 ft. long, 7 ft. 6 in. diameter, 40 Ib. pres- 
sure. A leaking patch had caused deep local external 
corrosion below, and a small hole was blown out, and 
one man was scalded by stepping into the water which 
escaped. It is hardly important enough to include in the 
records, 

No. 8. (See Fig. 7.) February 13th, 1 injured.—Rail- 
way, 11 years old. Locomotive, 15 ft. long, 4ft. 6 in. 
diameter, ,% in. plates, 130 lb. pressure. Gave way at an 
old flaw in the butt joint cover plate on the left side of 
the top of the firebox, and the top was blown off in two 
pieces. 

No. 9. (See Fig. 8.) February 15th, 2 injured.—Print- 
ing, 15 years old. Vertical, 6 ft. 8 in. high, 3 ft. 1 in. 
diameter, 44 in. thick, 50 lb. pressure. Firebox 3 ft. 6 in. 
high, 2 ft. 5 in. diameter, ~; in. thick, with one cross tube 
1 ft. diameter. Uptake llin. diameter. The firebox was 
so reduced by external corrosion as to be unable to bear 





the ordinary pressure, and ruptured, the reaction of the 
issuing contents forcing the boiler through a wall, 

No. 10. (See Fig. 9.) February 21st, none injured. — 
Wood turning, 29 years old. Cornish, 7 ft. long, 3 ft. 
diameter, ,, in. plates, 20 lb. pressure. It gave way 
where much corroded at the back ring of plates, which 
had wasted where in contact with the brickwork, until 
unable to bear the ordinary working pressure. This cor. 
rosion must have been going on for some time, but was 
not noticed when a patch was put under the front end. 

No. (See Fig. 10.) March 8th, 2 injured.—Iron 
works, one of six, 10 years old. Cornish, 26 ft. long, 
6 ft. 6in, diameter. Tube, 4 ft. diameter, 4 in. plates, 
40 lb. pressure. The tube had been pointed out as cor- 
roded and needing renewal, and too weak for the pressure, 
unless strengthened, but only the front part had been re- 
newed. The feed water was unusually corrosive, and the 
tube was so rapidly reduced in strength as to be unable 
to bear the ordinary working pressure, and the unrenewed 


part collapsed. 

No. 12. (See Fig. 11.) March 12th, 1 killed.—Chaff 
cutting, second-hand 5 years ago, Semi-wagon, 5 ft. 3in. 
long, 2 ft. diameter, ;°; in. plate. Furnace flue 1 ft. 1 in, 
diameter. Pressure could be anything up to 100 lb. as the 
spring balance was screwed down, and could even be 
made fast, which it appears to have been, and there being 
no pressure gauge, the coachman who worked it did not 
know the danger, and was killed by the explosion, and 
completely buried under the debris. 

No. 13. (See Fig. 12.) April 2nd, 1 injured.—Iron 
works, 12 years old. Locomotive, 8 ft. 3 in. long, 3 ft. 4 in. 
diameter, tin. plates, 120 lb. pressure. Gave way where 
grooved or channelled by internal corrosion, called ‘* fur- 
rowing,” resulting from currosion in a line of strain from 
continued bending of the plate backwards and forwards. 

No. 14. (See Fig. 13.) April 30th, 2 killed, 2 injured, 
—Colliery, one of five, 10 years old. Plain cylinder, 
46 ft. Gin. long, 5ft. 10in. diameter, Zin. plates arranged 
lengthways, 40 lb. pressure. Gave way at aseam-rip in 
a longitudinal seam at the left edge of the first bottom 
plate. It was 2ft. Gin. long, but could not be seen as it 
was between the inner and outer lap. The boiler was 
hung on girders. The fragments was much scattered, but 
the sketch is drawn from a model where they are arranged 
so as all to be seen, 

(To be continued.) 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday’s pig-iron 
warrant market showed continued dulness, and in the 
forenoon 14d. per ton was lost, ld. of which, however, 
was recovered before the close of the market. Trans 
actions were reported in the morning at 41s. 54d. to 
41s, 44d. cash, also at 41s. 84d. to 41s. 7d. one month, the 
close being sellers at 41s. 5d. cash and 41s. 74d. one month, 
with buyers at 4d. lower per ton. Business was done in 
the afternoon at 41s. 54d., 41s. 64d., and back to 41s. 5)d. 
cash, and at the close there were buyers at 41s. 5$d. cash 
and 41s. 8d. one month, with sellers asking 4d. per ton 
higher. Dulness was also the rule in the market on the 
following day, and prices lost a 1d. further, making a 
decline of 34d. per ton on the week. In the forenoon 
business was reported at 41s. 6d. cash, also at 41s, 8d. 
and 41s. 84d. one month, and the close was buyers at 
41s. 6d. cash and 41s, 8d. one month, and sellers wanting 
4d. more per ton. There were transactions in the after- 
noon at 41s, 6d., 41s, 64d., and down to 41s, 5d. cash, also 
at 41s. 84d. down to 41s. 7d. one month, with sellers at 
the close at 41s. 5d. cash and 41s. 7d. one month, 
and buyers at i per ton lower. Monday’s market 
was likewise dull, and prices closed 14d. per ton 
under last week’s final quotations. On forenoon Change 
there were transactions at 41s. 34d., 41s, 3d., and 
41s, 4d. cash, also at 41s. 54d. and 41s. 6d. one month, with 
buyers at the close at 41s. 34d. cash and sellers at 41s. 4d., 
and the month’s price nominally 41s. 6d. Business was 
done in the afternoon at 41s. 34d. and 41s. 3d. cash, also 
at 41s. 6d. and 41s. 54d. one month, and the close was 
sellers at 41s, 34d. cash and 41s. 6d. one month, with 
buyers offering 3d. per ton less, The market was steadier 
yesterday, and prices closed as on the previous day. 
There were transactions during the forenoon at 41s. 24d. 
to 41s, 34d. cash, and at 41s. 5d. to 41s. 6d. one month, 
the close being buyers at 41s. 34d. cash and 41s. 6d. one 
month, and sellers asking 4d. more per ton. In the after- 
noon the quotations were 41s. 4d. and 41s. 3}d. cash and 
41s. 6d. one month, the market closing with sellers at 
41s. 34d. cash and 41s. 6d. one month, and buyers at 4d. 
per ton under. Still lower prices were reached to-day, 
down to 41s. 24d. cash and 41s, 5d. one month in the 
forenoon, the close in the afternoon being 41s. 2d. cash 
and 41s. 44d. one month for sellers, and buyers offering 
d. per ton under. The late speculative movement in 
scotch pig iron, together with the upward tendency in 
prices, culminated in the early part of last week, and 
since then there has been a return of the depressed 
condition which has existed almost continuously for 
a number of weeks. To some extent it may be 
said that the drop in prices within the past few days was 
due to the threatening aspect of affairs in the East, and 
to the fear of complications with Russia in respect of the 
frontier question. There is not any improvement to note 
in the demand either for home consumption or for export. 
The advancing prices certainly brought out alittle genuine 
buying, but it did not amount to much altogether. No 
further change has taken place with reference tothe num- 
ber of blast furnaces in actual operation—93, as against 
97 at this time last year. Last week’s shipments of Scotch 
pig iron amounted to 8135 tons, as compared with 8575 
tons in the preceding week, and 10,636 tons in the corre 
sponding week of last year. They included 800 tons to 
the United States, 650 tons to Australia, &c., 280 tons to 
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2283 tons to Germany, 630 tons 
to Holland, and lesser quantities to other countries. The 
stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 588,089 tons yesterday afternoon, 
as against 587,603 tons yesterday week, being an increase 
for the week of 486 tons. 

Contractors for the Admiralty.—Mr. W. B. Thompson’s 
shipbuilding yards at Dundee and Glasgow have been 
placed on the Admiralty list as being suitable for the 
building of iron or steel ships for the Royal Navy. The 
Tay Foundry, also belonging to Mr. Thompson, has been 
inspected, and found to have all the appliances necessary 
for the construction of engines and boilers for Her 
Majesty’s vessels. 

Inspection of the Tay Bridge Works.—To-day (Wednes- 
day), @ —— of the directors of the North British 
Railway Company visited Dundee for i pores of 
inspecting the works of the new Tay Bridge. They 
were accompanied by Mr. Walker, the general manager, 
Mr. Arrol, the contractor, and Mr. Barlow, Jun., 
engineer. They first inspected the portion of the bridge 
at the Dundee side, which has been completed, and 
afterwards examined the piers, which are ready for 
the superstructure. The mode of constructing the piers 
under water was shown in the centre of the river. 
Thereafter the party visited the works at the south 
side of the river, where considerable progress has been 
made. They then proceeded by special train through 
Fifeshire to Queensferry to inspect the Forth Bridge 
works, prior to returning to Edinburgh. 

Extensions of the Glasgow and South-Western Railway 
System. —The engineer for the Glasgow and South-Western 
Railway reports that the Glasgow and Paisley Canal 
line, which has been in course of construction during the 
past two years or so, has its permanent way laid through- 
out, that the stations are well advanced, and that the 
line may be opened for mineral traffic in the course of 
this month. He also reports that on the Largs line, 
which is an extension from Fairlie, on the Firth of Clyde, 
about 80 per cent. of the work has been executed ; that on 
the Garvel Dock lines at Greenock, about 52 per cent. of the 
works has been overtaken ; and that under the contracts 
for the Glasgow College goods station and store, about 
91 per cent. of the work has been completed. 


France, 310 tons to Italy, 


Strike of Ship Joiners at Leith.—In consequence of 
Messrs. Ramage and Ferguson, shipbuilders, Leith, 
having proposed to reduce the wages of their joiners from 
64d. to 6d. per hour, they are now out on strike, and are 
being supported by the Amalgamated Society of Carpen- 
ters and Joiners. Some men went from the Clyde to 
Leith last week, in response to an advertisement, but 
they were ‘‘ got at” and sent back by the men on strike. 


NOTES FROM THE SOUTH-WEST. 

Pembroke Dockyard.—Some activity now prevails at this 
dockyard. The position of the stern tube of the Howe 
has been marked, and is being bored out. The bed of the 
engines is also being fixed. The under water-line fittings 
are in, and the vessel is now resting on the cradle ready 
for launching. The Anson has several of her armour 
plates, weighing about 20 tons, secured to her sides ; a year 
will, however, elapse before she is ready to be launched. 
The Thames has her outer plating protective armour deck 
secured. The upper deck beams and frames are nearly all 
in place, and the double bottom compartments have been 
tested. Itis expected that she will be launched about 
the end of the year. The keel of the Forth is laid down, 
and a number of her frames and beams are in position up 
to her protective deck. The Acorn is expected to leave 
shortly for Devonport, to complete her fittings and pre- 
pare for commission. The following vessels are at present 
under construction in this dockyard : The Howe, 10 guns, 
steel armour-plated barbette ship, 9700 tons, 7500 horse- 
power ; Anson, 10 guns, steel armour-plated barbette ship, 
10,000 tons, 7500 horse-power ; Thames, second-class steel 
cruiser, 3550 tons, 6000 horse-power; Forth, 10 guns, 
second-class steel cruiser, 3550 tons, 6000 horse-power. 
Total tonnage, 26,700 ; horse-power, 27,000 ; number of 
guns, 40. 


Cardiff.—The steam coal market remains unaltered. In 
the small steam coal trade pressure continues to be ex- 
perienced in all quarters. The patent fuel market retains 
the tone of activity which has been displayed of late, and 
merchants are generally well employed. The iron ore 
trade continues dull. Last week’s clearances comprised 
154,227 tons of coal, 6370 tons of patent fuel, 2370 tons 
of iron, and 2564 tons of coke. From Bilbao there arrived 
14,078 tons of iron ore, and 578 tons came to hand from 
other sources. 


The *‘ Wild Swan.”—Since the arrival of the Wild 
Swan, sloop, at Devonport, from her last commission, her 
engines have undergone alterations from non-compound 
to compound. The original indicated horse-power was 
797 ; speed, 10.35 knots; consumption of coals, 5 1b. per 
indicated horse-power per hour. The alteration gives the 
following results: Indicated horse-power, 1140; speed, 
11.51 knots ; consumption of coals per indicated horse- 
power per hour, 2.5 lb. Her tonnage of coal is 160 tons, and 
at a reduced cruising speed of 8.5 knots, she will be able to 
steam 4080 miles, and her coal will last twenty days. 
The Wild Swan is heavily armed for a vessel of her class. 
She carries two 6-in. breechloading guns, and six 5-in, 
breechloaders, all mounted on Vavasseur carriages ; two 
four-barrel. Nordenfelts, two three-barrelled Gardner 
guns, and one 7-pounder boat gun. 


The Great Western Railway in Wales.—In connection 
witha projected extension of the Great Western Railway 
from Llandyssul to Newcastle-Emlyn, Mr. Barry, chief 
land surveyor of the company, and Mr. W. Armstrong, 











engineer, visited Llandyssul and Newcastle-Emlyn on 
Thursday and Friday, for the purpose of negotiating for 
the purchase of the lands over which the new line 1s to 
be constructed. They have succeeded in acquiring all the 
route with the exception of some 74 acres on Danycoed 
Farm, near Llandyssul, which is in the possession of Mrs. 
Saunders Davies, of Pentre. The company has offered 
Mrs. Davies 1000/. and she wants 700/. more. 


Torquay.—At a special meeting of the Torquay Local 
Board on Tuesday, a report was read from Mr, Abernethy, 
who estimates that certain repairs to the outer breakwater 
necessary to render it secure against the action of the sea, 
will cost 3250/. 

Newport.—Business in the steam coal market has, upon 
the whole, been more satisfactory. The Alexandra Dock 
has been well supplied with tonnage, and the tips have 
been well employed. The house coal market does not 
show much animation. There are no signs of improve- 
ment in iron ore. Shipments of manufactured iron have 
been fairly good, consisting of 1085 tons to San Thomas, 
268 tons to Rio Grande, 33 tons to Bilbao, and 358 tons 
to Suakin, the latter being for the Suakin and Berber 
Railway. Some sleepers have also been shipped for the 
same destination, the rails being supplied by the Ebbw 
Vale Company, and the sleepers by Messrs. Burt, Bolton, 
andCo. Last week’s coal clearances amounted to 62,141 
tons. From Bilbao there arrived 7488 tons of iron ore, 
and 8100 tons came to hand from other sources. 

The Great Eastern (s.).—On Saturday, in the Chancery 
Division of the High Court of Justice, an order was made 
for the compulsory winding up of the Great Eastern 
Steamship Company. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
large attendance on Change, and ironmasters expressed 
their opinion that the improved feeling which had pre- 
vailed on the previous week, had certainly not entirely 
passed away. They asked 34s. 3d. per ton for No. 3 
Cleveland pig for prompt delivery, but buyers were still 
unwilling to give more than 34s. for that quality. The 
amount of business actually recorded was exceedingly 
small. There was a good deal of conversation about the 
political aspect, and opinions were expressed that so long 
as the threatening attitude of Russia was occupying the 
attention of the Ministry, there would be no real improve- 
ment in trade. Shipments of pig-iron from Middles- 
brough are fairly good, but the increased quantities 
cleared are no greater than should be expected at this 
season of the year. On home account there is not such a 
demand, but it is hoped that as the engineering and ship- 
building trades are getting better, pig iron will be in more 


request. In the hematite trade there is nothing new to 
report. The manufactured iron trade throughout the 


North of England continues depressed, and the owners of 
rolling mills still complain of the great difficulty they have 
in obtaining sufficient orders to keep their plant in opera- 
tion. This slackness is in a great measure due to the in- 
creasing demand for steel, which we have pointed out fre- 
quently since the beginning of the year. 


Bolckow, Vaughan, and Company.—The directors of this 
company whose great undertakings are amongst the 
‘argest in the iron and steel making world, have issued 
their 20th annual report, in which they state they have 
had again to contend with a market which showed a con- 
stant falling in prices, and considerable reductions in the 
volume of business in all departments of trade with which 
they are connected. The amount of profit available for 
distribution (including 7925/. 18s. 9d. brought forward) is 
156,745/. 1s. 8d., which the directors recommend should be 
disposed of as follows: For payment of interest on de- 
bentures, 21,242/. 8s. 9d.; for dividend on perference shares, 
22,9231. ; for dividend on 81,480 fully paid up shares at 10s. 
per share 40,744. ; for dividend on 93,045 shares with 122. 
paid at 6s. per share, 27,9137. 10s. ; to be written off capital 
out of the profit of the year, 40,245/. 12s. 11d; balance to 
be carried forward, 36767. 10s. ; total, 156,745/. 1s. 8d. 
Having regard to the unprecedented depression and low 
prices ruling over the whole year, the directors consider 
that the results shown should be deemed satisfactory by 
their shareholders. In the building of ships steel has 
during the past two years very largely taken the place of 
iron, and looking at the position of the Eston Works in 
the midst of an extensive shipbuilding trade, the directors 
have considered it wise to adapt their apparatus to the 
production, on an extensive scale, of steel for the purposes 
of shipbuilding, steam boilers, bridges, &c. This portion 
of the company’s works is now ir full operation, extensive 
orders having been secured. After very many difficulties 
the salt has been reached, and the directors expect 
in a very short time to be producing salt at their Mid- 
dlesbrough works. They are also sinking for salt at their 
Eston Works in accordance with the provisions of leave 
secured by them some years ago. When these two opera- 
tions have resulted in the production of salt at both works, 
they hope for very favourable results. The formation of 
a company for the purpose of working this salt has not 
escaped attention, and some scheme will be submitted to 
the shareholders shortly. 


Engineering and Shipbuilding.—On the northern rivers 
there is more briskness in the engineering and shipbuild- 
ing trades. Every week the demand for steel seems to be 
increasing, and at present there are several steel steamers 
in course of construction in the yards of the chief builders. 
The new contracts coming to hand are also for steel 
vessels, and so great is the demand for steel plates that 
the manufacturers are now able to procure 7/. per ton. 
All the steel makers are now busy, and have orders for 








shipbuilding material which will occupy them for several 
months to come. Marine engineers are proportionately 
busy, and there is a good deal of general and bridge 
work going on. 


Death of a Cleveland Ironmaster.—On Thursday Mr. 
John Dunning, of the firm of Jones, Dunning, and Co., 
owners of the Normandy Iron Works, Middlesbrough, 
died at his residence, Southfield Villas. The deceased 
gentleman was fifty-eight years cf age. He was the first 
borough surveyor of the iron town, and for many years 
was the agent for the Middlesbrough owners. He served 
in nearly every possible municipal office from the civic 
chair downwards, and socially was connected with a great 
many societies in the district, being a Freemason, Presi- 
dent of the Middlesbrough Temperance Association, 
governor of the Infirmary, and a guardian of the poor. In 
addition to being an ironmaster, he was interested in 
several commercial undertakings on Teesside. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Crisis inthe Yorkshire Coal Trade.—An important 
conference was held on Monday at the St. George’s Hall, 
Rotherham, to discuss the proposed reduction of 10 percent. 
The conference was decided upon at a recent meeting of the 
Council of the Yorkshire Miners’ Association, and every 
colliery in the country was requested to appoint delegates 
to attend it. There were present 136 delegates, represent- 
ing 41,391 miners. Mr. Edward Cowey, president of the 
Yorkshire Miners’ Association, was elected chairman, and 
there were also present Messrs. B. Pickard, J. Frith, and 
W. Parrott, secretaries of the Association, Mr. S. Broad- 
head, treasurer, and Mr. J. Haslam and W. Bailey, of 
the Derbyshire Miners’ Association. The following reso- 
lutions were unanimously adopted: ‘‘That, in the 
opinion of this conference of Yorkshire miners, the inti- 
mation of the reduction of their wages to the amount of 
10 per cent. be resisted by every legal means, believing 
the same to be uncalled for, and that each colliery of work- 
men inform their employers of the same whenever they 
request to have an interview with them.” ‘That this 
conference stands adjourned to the 23rd inst., and that if 
in the mean time the owners desire an interview the follow- 
ing be a deputation to meet them.” 


The Hull Dock Company’s Bye-Laws and the Railway 
Rates Bill.—A meeting of the Parliamentary Committee 
of the Hull Corporation was held on Monday, Alderman 
Waller in the chair. The town clerk reported that a 
petition had been prepared and presented relating to the 
Railway Rates and Charges Bill, and also against the 
North-Eastern Railway Rates and Charges Bill, and 
praying to be heard by counsel against the Bill. Messrs. 
Norwood and Wilson, the borough members, had promised 
to oppose the second reading of the Bill in the House of 
Commons. On the suggestion and motion of Mr. Cohen, 
it was also resolved to ask Messrs. Syke and Broadley, the 
members for the East Riding, to oppose the second read- 
ing of the Bill. Mr. Ansell pointed out that the fishing 
trade was in a state of alarm already at the excessive 
rates charged by the railway companies, and they con- 
templated taking some action in the matter. The town 
clerk said it was too late now to petition against the Bill, 
but the trade could act with the Hull Corporation in the 
production of witnesses. A letter was read from the 
secretary (Mr. W. R. Locking) of the Fruit Merchants’ 
Protection Society, inclosing copy of a resolution stating 
that the Railway Rates Bill in Parliament ought to be 
strenuously resisted as an unjustifiable attempt to violate 
contracts with the public under which their powers 
to monopolise were granted. The passage of such a Bill 
would seriously affect the trade of Hull. On the motion 
of Alderman Leak, seconded by Alderman Seaton, the 
letter was ordered to be entered on the minutes. 


Scarborough Steam Shipping Company, Limited.—The 
directors, in their annual report, state that there is a 
marked average decrease in the amount of up-freight con- 
sequent on the continued depression of the coal trade. At 
the same time there was a steady increase in the goods 
trade to both Scarborough and Hartlepool. Notwith- 
standing the depression in trade generally experienced 
during the whole of the past year, they recommend a 
dividend at the rate of 5/. per cent. per annum, appro- 
priating 200/. to the reserve fund, and carrying forward 
the balance, 43/. 18s. 5d. 


Hull Chamber of Commerce and Shipping.—A council 
meeting was held on Monday, Mr. W. E. Wooli in the 
chair. <A letter was read from Mr. Norwood, saying that 
he would wait upon Sir R. Morier to impress upon his 
mind the heavy duties that are at present levied on the 
import of linseed and cotton seed to Spain, with a view to 
obtain some abatement in the arrangements that are now 
being made between the Spanish and British Governments. 








AMERICAN LocomMoTIVE Bui_p1nc.—The Pittsburg Loco- 
motive Works entry for the New Orleans Exhibition will 
comprise three locomotives, one a saddle-tank switch 
engine, weighing 56,000 1b., another a passenger engine 
for the Jacksonville, Tampa, and Key West Railroad, 
weighing 92,000 lb. The Schenectady Locomotive Works 
have recently completed ten freight locomotives for the 
Wisconsin Central Railroad. They are of the American 
type, with 17 in. by 24 in. cylinders and four-coupled 
eight wheels. The Schenectady Works have also com- 
pleted two freight engines for the Scioto Valley Railroad 
with 17 in. by 24 in. cylinders. The works have in hand 
two ten-wheeled engines with 18 in. by 24in. cylinders, and 
two switching engines for the Cincinnati, Indianapolis, St. 
Louis, and Chicago Railroad. The works are now em- 
ploying about 500 men, 
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The Publisher desires to draw the attention of Manufacturers 
and Purchasers to the advantages offered by the INFORMATION AND 
Inquiky Room established at the offices of this Journal. In this 
room are kept for the benefit of visitors, files of the principal 
English and foreign technical journals, and the circulars and 
catalogues of the leading manufacturers in the Engineering Trades, 
either for reference or distribution. A classified arrangement of 
the various advertisements which appear either continuously or 
from time to time in ENGINEERING will also be available for refer- 
ence. Manufacturers are invited to contribute their catalogues 
and circulars, which will be indexed and placed under the care of 
an attendant. 


NOTICES OF MEETINGS. 
Tue IxstiTuTION oF CiviL ENGINEERS.—Students’ meeting, Fri- 
day, March 13th, at 7.30 p.m. Paper to be read and discussed : 
‘*The Blasting and Removal of Rock under Water, and the Con- 
struction of a Deep-Water Quay at Blyth Harbour,” by Mr. Wm. 
Kidd, Stud. Inst. C.E. Mr. H. Hayter, Member of Council, in 
the chair. Ordinary meeting, Tuesday, March 17th, at 8 p.m. 
Paper to be further discussed : ‘‘ The Construction of Locomotive 
Engines and some Results of their Working on the London, 
Brighton, and South Coast Railway,” by Mr. William Stroudley, 
M. Inst. C.E. Special meeting, Thursday, March 19th, at 8 p.m. 
Fourth lecture on ‘‘The Theory and Practice of Hydromechanics.” 
Subject : “Inland Navigations,” by Sir Charles A. Hartley, 
K.C.M.G., F.R.S.E., M. Inst. C.E. ‘ 

INSTITUTION OF MECHANICAL ENGINEERS.—Friday, 20th March, at 
25, Great George Street, Westminster, by kind permission of the 
Council of the Institution of Civil Engineers. The chair will be 
taken at 7.30 p.m., by the President, Mr. Jeremiah Head, The 
followirg papers will be read and discussed, as far as time will 
admit: ‘‘On recent Improvements in Wood-Cutting Machinery,” 
by Mr. George Richards, of Manchester. (Adjourned discussion.) 
‘Description of the TowerSpherical Engine,” by Mr. R. Hammersley 
Heenan, of Manchester. ‘On the History of Paddle-Wheel Steam 
Navigation,” by Mr. Henry Sandham, of London. 

Royal METEoROLOGICAL Society.—Wednesday, the 18th instant, 
at 25, Great George-street, Westminster, at7 p.m., the following 
papers will be read: ‘‘ Notes on Sunshine Records,” by Robert H. 
Scctt, M.A., F.R.S., President. ‘‘ Results of Meteorological Obser- 
vations made at San Paulo, Brazil, 1879-1883,” by the late Henry 
B. Joyner, M. Inst. C.E., F.R. Met. Soc. After the reading of 
these papers the meeting will be adjourned in order to afford the 
Fellows and their friends an opportunity of inspecting the Exhibi- 
tion of Sunshine Recorders and Radiatior Instruments, and of 
such new instruments as have been invented and first constructed 
since the last Exhibition. The Exhibition will remain open till 


Thursday evening, the 19th instant. 








FRIDAY, MARCH 13, 1885. 
DR. SANG ON THE FORTH BRIDGE. 

WE fear that the worthy and venerable secretary 
of the Scottish Society of Arts must have unin- 
tentionally caused a flutter of alarm in the minds of 
the City clerks and other readers of a recent issue 
of an evening paper, wherein it was stated on his 
authority that ‘‘ from a geometer’s point of view” the 
construction of the Forth Bridge was ‘‘inadmissible,” 
because amongst other enigmatical reasons ‘‘as no 
collection of even numbers could make an odd 
number, there must be either deficiency or re- 
dundancy.” Commenting on the ‘ elaborate paper 
which Dr. Sang read in three portions before the 
Royal Scottish Society of Arts,” a leading Highland 
journal observed : ‘‘It is rather alarming to find 
a scientific man of Dr. Sang’s eminence and re- 
sponsibility, declaring that the Forth Bridge is being 
built on unsound principles. He would not say it 
was unsafe, but then his principle is that a structure 
which is theoretically unsound is practically un- 
safe, even although by waste or redundancy of ma- 
terial the margin of strength over and above its 
power to hold itself together may make it prac- 
tically of use for the purpose intended. The paper 
will, no doubt, receive attention from scientific 
men.” It is quite possible that it may. Fre- 
quenters of the London parks can hardly have 
failed to notice that guardsmen, for some reason 
seem to derive a pleasure from watching the evolu- 
tions of an undrilled squad of volunteers, and the 
same touch of nature may no doubt make scientific 
engineers regard for a few moments with interest 
the secretary’s ‘‘ Elementary view of the strains on 
the Forth Bridge due to the shifting load.” 

Dr. Sang devoted his first evening to proving to 
the Fellows of the Society that if one end of a 
balanced double cantilever be loaded, a compensat- 
ing weight must be applied somewhere on the 
opposite side of the fulcrum, in other words he 
conclusively demonstrated that if a weight be placed 
in one pan of a pair of scales an equivalent mass of 
matter must be loaded into the opposite pan, or 
balance will not be attained. Applying this prin- 
ciple to the central pier of the Forth Bridge he 
found that ‘‘ an amount of ballast must be heaped 
upon” the central tower to prevent the cantilever 
tipping under the possible contingency foreseen by 
him of the train covering one cantilever only. 
Had Dr. Sang any knowledge of the subject-matter 
of his paper or of bridge building of any kind, he 
would have known that unfortunately the dead 
weight of steel required for the construction of a 
1700 ft. span bridge must necessarily be so consider- 
able that no ‘* ballast” or holding down bolts zould 
be required at the central pier to balance merely 
the unequally distributed and comparatively insig- 
nificant weight of a train. 

The investigation having been advanced so far 
the first evening, Dr. Sang next directed the atten- 
tion of the Fellows to the ‘‘ Geometry of the Canti- 
lever Truss,’ and on a subsequent evening to the 
‘Statics of the Cantilever Truss,” or rather of the 
central or Inch Garvie tower, which rests on four 
piers arranged at the corners of a rectangle 260 ft. by 
120ft. In dealing with this part of his subject, Dr. 
Sang’s troubles very quickly commenced. ‘‘ The 
tower,” said he, ‘‘ cannot terminate in a single point ; 
it would make the bridge stand on three feet. When 
there were four struts converging, and when some 
known pressure is applied thereto, it is impossible 
to tell what share of that strain is borne by each.” 
Again, with a rectangular top, certain struts or ties 
are ‘‘ redundant, and therefore dangerous. . . . The 
presence of the other member changes matters 
entirely ; it creates strains rising toward infinity. 
Unless the compressions and distensions of the parts 
be sufficient, the strains must come to exceed the 
capabilities of any material. Our minds cannot 
grasp the idea of infinity ; let us come down to fini- 
tude,” and so on, with a continued repetition of ‘‘ no 
one can compute the strains,’ and ‘‘no one can 
tell,” until the bewildered investigator at last frankly 
confessed that these elements ‘‘ create an unneeded, 
an intolerable, anxiety.” It is to be regretted that 
the estimable secretary of the Scottish Society of 
Arts should have subjected himself to this ‘‘ un- 
needed, intolerable, anxiety,” but probably the 
same result would have followed his acceptance of 
the command of the Channel Fleet or any other im- 
portant duty outside of his own experience. 











Engineers will at once see that the cause of all 
Dr. Sang’s troubles is his ignorance of the fact 
that the problems he sets himself to solve require 
for their solution a knowledge of the laws of 
elasticity, that is to say, of the laws which connect 
the stresses on a body with the alterations of dimen- 
sions the parts simultaneously undergo. His 
difficulty is the same in kind as that the schoolboy 
experiences when facing his first quadratic equation, 
or the farm labourer when asked to sign his name ; 
it is not that the thing cannot be done, but that he 
does not know how to do it. On some other planet 
perchance Dr. Sang may find a material which does 
not extend and compress under stress, and some of 
his fictions about the Forth Bridge may there 
become facts. But in this sphere engineers have to 
deal with things as they exist, and in steel they have 
a material of practically perfect elasticity within the 
limits of working stress. So far from its being im- 
possible to calculate the stresses on a rectangular 
frame with two diagonals, the problem is one which 
any properly trained engineering student would 
solve for Dr. Sang, with any required degree of 
accuracy. Dr. Sang, therefore, should have substi- 
tuted the phrase ‘‘I cannot tell” for ‘‘no one 
can tell,” and he should have avoided the use of 
the word ‘‘ dangerous” when addressing an Edin- 
burgh audience on questions relating to the design 
of the neighbouring Forth Bridge. 

A knowledge of geometry no more constitutes a 
man an engineer than the possession of a handsaw 
makes him a carpenter—it is merely one of the tools 
with which he works, and an unskilful use of it 
may do him much mischief. Dr. Sang once touched 
upon the true fringe of the subject when he said, 
‘‘unless the compressions and distensions of the 
parts be sufficient.” It is for the engineer, and 
not the geometer, to say whether they are suffi- 
cient. The latter might be pardoned for imagining 
that the individual wires of a colliery rope would 
snap in succession like so many stitching needles in 
passing over the drum of a winding engine, but the 
engineer is required to be better informed. In deal- 
ing with such a problem as that presented by the 
Inch Garvie tower resting on its four piers, the engi- 
neer would first satisfy himself as to the amount of 
compression, if any, of the different piers. The 
foundation in that special case being on solid rock and 
the piers of solid masonry he would know from prac- 
tical experience that no unequal settlement could 
occur. He would further know from the results of 
thousands of experiments on the extension of steel 
bars and on the deflection of rivetted girders that the 
modulus of elasticity might be taken as constant, 
and with these data he would calculate the stress on 
any member in the Forth Bridge as exactly as Dr. 
Sang could that on the string of a plumb-bob. 
Neither would the engineer experience any difficulty 
in deducing the stresses if the piers and foun- 
dation were of some partially compressible ma- 
terial, for he would ascertain experimentally the 
limits of the possible unequal settlement of the 
four piers, and introducing that quantity into his 
equations he would arrive with the same exactness 
as before at the stresses on different parts of the 
structure. : 

A geometer ambitious to deal with engineering 
questions like those essayed by Dr. Sang, should 
first get an engineer to give him the requisite prac- 
tical data, and then himself carefully observe the 
practical behaviour of such objects as six-wheeled 
locomotive engines, four-wheeled carriages, and 
four-legged tables and chairs. He would then 
realise that questions of elasticity enter into most 
problems of practical construction, and that in this 
world at least a three-legged stool is not the most 
generally useful type of structure. A few months 
hard study would satisfy him there is no royal road 
to learning, and he would then, if wise, decide to 
avoid the odium of quackery and leave difficult 
engineering problems to be dealt with by qualified 
practitioners. 

There is something almost pathetically comic in 
the spectacle of the venerable secretary of the 
Scottish Society of Arts suffering ‘‘ intolerable 
anxiety” because the central tower of the Forth 
Bridge has four legs like a table or chair, and 
further frightening himself by foreseeing ‘‘ how a 
builder seeking to strengthen the scaffolding may 
bolt on diagonal ties and unwittingly prepare a 
downfall.” Neither is the statement ‘‘the objec- 
jectionable character of this arrangement seems not 
to be understood by engineers, I shall take some 
pains, therefore, to make the matter clear,” without 
humorous suggestion, fer it recalls Mr. Punch’s 
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militiaman who when out of step with the rest 
of the regiment, honestly believed that the others 
were wrong. Unfortunately at least two of Dr. 
Sang’s audience appear to have missed seeing the 
humorous nature of the consequences which fol- 
lowed the adoption of Dr. Sang’s hypothesis of a ma- 
terial of construction which would not change its form 
under stress, for an Edinburgh paper reports a Mr. 
Westland to have remarked, ‘‘ no one could say any- 
thing against what Dr. Sang had said, his theory 
was perfectly correct,” and a Mr. Reid to have 
added, ‘‘ he would be inclined to doubt some of the 
calculations of some of the people who had to do 
with the Forth Bridge.” 

How far an elementary view of the Forth Bridge 
stresses, or of any othercomplicated scientitic question 
may prove useful or the reverse, depends of course 
upon the mode of handling. A tourist may obtain 
a sound elementary view of the altitudes attained 
in his rambles by means of an aneroid barometer, 
but to use the results to correct the levels on an 
Ordnance map would not be a mark of wisdom. To 
boil the barometer would be simply a joke: ‘I 
made a barometric observation”—said Mark Twain 
in his ‘‘ Tramp Abroad” —“‘‘ to get our altitude. I 
boiled it half an hour in a pot of bean soup the 
cooks were making. The result was unexpected, 
the instrument was not affected at all, but there 
was such a strong barometer taste to the soup that 
the head cook, who was a conscientious person, 
changed its name in the bill of fare.” 

Dr. Sang “ boiled the barometer’ on three several 
evenings at the Scottish Society of Arts. As nota 
single stress or strain on the Forth Bridge is cor- 
rectly given in the paper, nor could by any possi- 
bility be ascertained by the methods therein set 
forth, we would suggest that following the above 
precedent, the name ‘‘ An elementary view of the 
strains on the Forth Bridge” be changed in the ‘bill 
of fare.” 








THE USE OF TORPEDOES IN WAR. 


CoMMANDER E,. P. Gattwey, R.N., who delivered 
a lecture under the above heading at the Royal 
United Service Institution last Friday, is perhaps 
one of the best authorities in the naval service on 
the weapons of which he speaks, and it is a matter 
of congratulation that the Council of the Institution 
succeeded in securing his services on this occasion. 
The present time, when we have a ‘‘vote of 
censure” on the state of the Navy impending in the 
House, is especially opportune for the discussion of 
weapons which must have such a material effect 
upon future naval actions, and though we regret 
that Commander Gallwey did not touch upon 
several important points bearing on the subject, we 
can quite understand that, as he says at the con- 
clusion of his paper, the available time was too 
limited to admit of the complete discussion of so 
large a subject. Commander Gallwey opened his 
subject by a brief notice of the torpedoes in 
use, which, as we have recently described them in 
“The Autobiography of a Whitehead Torpedo,” 
we need not now enter into, but confine our- 
selves to noticing the most recent improvements 
which up to this time have been kept secret. The 
first of these is a device by means of which, when 
mines are thrown overboard in any unknown depth 
of water, they place themselves at the right dis- 
tance below the surface. ‘This invention is due to 
Lieutenant Petruski, of the Austrian Navy, and has 
been adopted by several foreign powers, chiefly with 
the idea of quickly defending harbours with it, but 
partly with the idea of blockading an enemy in his 
own harbour. The details of this mine are kept a 
secret, as also are those of a similar one invented 
by Lieutenant Ottley, R.N., in this country. In 
describing the Whitehead torpedo the lecturer tells 
us that in 1864 Mr. Whitehead entered into an 
agreement with a certain Captain Lupuis to im- 
prove and work out the idea which the latter had 
conceived, of a fireship designed to run on the sur- 
face of the water, and to be steered by means 
of ropes led to each side of the rudder from the 
shore, and that it was from this idea that the pre- 
sent Whitehead torpedo germinated. The gradual 
improvements in the weapon were then described, 
and we find at last that the latest patterns of 
this weapon are of two sizes, one 19 ft. long, 
and the other 9 ft. 6 in. ; the former of these 
is to be used from torpedo boats and submerged 
forts, its use in the former being advocated 
by many officers, who consider that its great range 
of 850 yards would in many cases enable a success- 





ful shot to be fired without being noticed. The 
great length, however, makes it unhandy for boats, 
though the lecturer considers that it would be very 
valuable in ports, and suggests that it should be 
even made larger, in order to increase the speed or 
range. The smaller torpedo is for use from boats 
and small ships. Mr. Whitehead’s latest pattern is 
14 ft. long and has a speed of 25 knots. The 
Germans are trying a phosphor - bronze torpedo 
(made by Messrs. Schwartzkoff, of Berlin), the prin- 
cipal advantage of this metal being that the weapon 
does not require to be taken to pieces for cleaning 
like that made of steel. Some of these phosphor- 
bronze torpedoes have been kept for three consecu- 
tive weeks in the water ready for running, and at 
the end of that time they have run perfectly. One of 
the uses to which the German Government proposes 
to put them, is to tow out and sink a sort of caisson 
(containing a number of them) in the middle of a 
channel, pointing in a known direction, and to 
start the torpedoes by means of an_ electric 
wire from the shore, and so practically increase 
their range. The lecturer then went on to say 
that the number of working parts in torpedoes 
has been considerably reduced, and that acci- 
dents occurring to these parts are of very rare 
occurrence. The methods of discharging torpedoes 
from above and below water are then discussed, and 
we are told that very successful practice has been 
carried out by H.M.S. Polyphemus from a sub- 
merged bow tube when steaming 18 knots. Powder 
will probably be used instead of compressed air for 
ejecting torpedoes from their tubes. Referring to 
this point the lecturer called the attention of his 
audience to a beautiful model of Canet’s torpedo 
tube for gunpowder propulsion that was placed on 
the table. The system is specially commended as 
it combines simplicity with efficiency and perfect 
safety. The model exhibited showed the arrange- 
ment of the tube carriage as adapted for broadside 
firing. The disposition for under-beam tubes is 
also equally effective. Canet’s tubes have been 
in use abroad for more than a year. The lecturer 
then went on to consider the various errors to which 
a torpedo is subjected, and which we may say 
briefly are caused by erroneous corrections for speed 
and wrong estimation of the speed of the ship tired 
at, and after certain calculations which we need not 
follow, fixes the distance at which a modern torpedo 
may be relied upon to strike, as 300 yards ata 
moving object, and 400 at a fixed one. Having 
thus concluded what we may call the descriptive 
part of his lectures, Commander Gallwey proceeded 
to what he considers should be the main point of 
discussion, viz., the probable value of the tor- 
pedo in a fleet, or a single ship action; will it 
supersede the gun or ram or either of them? In 
answer to this important question, the lecturer con- 
sidered that the arguments in favour of the White- 
head being successful are, that out of an enormous 
number of shots fired in practice the greater num- 
ber run well; that if it does strike, it will either 
disable or destroy the enemy ; that with the torpedo 
you are not obliged, as with the ram, to engage in 
an encounter in which a slight error of judgment 
on the part of the ofticer in command may cause 
the loss of his own ship ; and that he will not have 
to use for the first time in action a weapon with 
which he can have had no practice in peace time. 
Therefore he believed that the principal use of the 
torpedo will be in those circumstances which, be- 
fore its introduction, would have led to the use of 
the ram. With reference to guns, he considers that 
the introduction of the torpedo will in many cases 
increase the value of accurate shooting with guns, 
for, in engaging an enemy weaker than yourself 
in gun or armour, you throw away these advan- 
tages if you approach him so close that you risk 
an attack on your equally unprotected bottom 
byatorpedo. Returning again to the ram, he says, 
‘*Tf ramming was hazardous before, is it not doubly so 
now when we take into consideration the large num- 
ber of ships fitted to fire a torpedo astern or nearly so? 
A miss with the ram and a shave under the enemy’s 
stern will now-a-days almost certainly result in a 
torpedo being fired from the enemy under the most 
favourable circumstances for that weapon.” The 
lecturer concluded this portion of his lecture by 
stating that he considered the submerged bow dis- 
charge as one of the most important positions for a 
torpedo tube, since hundreds of experiments have 
shown that the most accurate firing is made from 
that position, and that, therefore, the torpedo has 
now arrived at a sufficient state of perfection to 
make it unwise of any one to attempt to use the 





ram, as he possesses a weapon which practically 
increases the length of his ram to 400 yards, and 
can be used with greater certainty and less danger 
to himself. 

Special Torpedo Ships.—Under this heading the 
lecturer first proceeded to discuss H.M.S. Poly- 
phemus, and urged as arguments in her favour ; 
1. Thatshe has very highspeed, combined with faiy 
manceuvring powers. 2. That she can discharge 
her torpedoes with certainty either ahead or on the 
‘beam when proceeding at full speed. 3. That her 
crew and weapons of defence are protected by the 
most perfect of all armour possible, namely, 10 ft, 
of water. 4. That she only presents a mark of 4 ft, 
above the water line. 

Then, he asked, with what weapon is the iron- 
clad going to vanquish these torpedo rams? Guns 
cannot hit her when moving at speed ; she is proof 
against machine guns, and being smaller, handier, 
and faster than most ironclads should have a better 
chance with herram, the more especially as it is pro- 
vided with a weapon which has been scores of times 
discharged with certainty at 300 yards. The ironclad, 
he answered, must use torpedoes, and then he main- 
tained that the speed and handiness of the Poly- 
phemus would enable her to place herself in posi- 
tions where she could use her own torpedo to ad- 
vantage and be less likely to be hit herself. He 
then called attention to the necessity for well-pro- 
tected conning towers in these ships, and prophe- 
sied that if a submarine ship, armed with torpedoes, 
be ever built, she will be the most formidable anta- 
gonist an ironclad ever had, and the nearer the 
special torpedo ship approaches this desideratum 
the better she will be. 

YLorpedo Boats.—The principal use of these, the 
lecturer considered, will be, first, for coast defence ; 
secondly, protection of fleets against torpedo 
boats; thirdly, the attack of the enemy’s fleet. 
For the first of these purposes, a length of 
100 ft. he considered quite sutticient, as boats of 
this type can take care of themselves at sea if neces- 
sary, and at the same time they are not too large to be 
conveyed from place to place. His further remarks 
under this heading were somewhat as follows : Speed 
in a torpedo boat is doubtless very important, but 
other points, almost as important, namely, turning 
power, seaworthiness, &c., should not be lost 
sight of. Torpedo boats will probably take the 
place of stationary mines for harbour defence, as 
these latter cannot be laid out far enough from the 
shore, and any modern gun can throw a shell far 
beyond the distance any electrical mine can be laid. 
Torpedo boats are peculiarly well adapted for naval 
volunteers, and Commander Gallwey would like to 
see one lent to them in order to ascertain what de- 
gree of efficiency they could arrive at. The efti- 
ciency of a torpedo boat mainly depends on the 
amount of practice and experience of the crew, and 
not so much in the management of the torpedo itself 
as of the boat. As an instance of the efficiency of a 
torpedv boat when properly managed, the lecturer 
told the following story : Last summer there were 
lying one evening in Lulworth Cove, seven boats 
each of which was able to fire one torpedo; before 
dark the torpedoes were charged and placed in 
their tubes, which were laid as required. Nothing 
more was done until the flotilla attacked the fleet in 
Portland at 11 p.m., when as the boats steamed past 
the Hecla, each ofticer pulled his firing lever as the 
sights came on. The result was that three torpedoes 
struck the Hecla side by side in line with the 
funnel (the spot aimed at), and three more struck 
12 ft. further aft in the engine room compartment. 
In this case the officers in charge had had a month’s 
constant practice in the boats under their charge. 

The Protection of Fleets.—The lecturer began this 
section of his paper by a quotation from Mr. Bar- 
naby’s lecture at the Institution of Naval Archi- 
tects as follows: ‘‘The assailants ought to be 
brought to bay before they get within striking dis- 
tance of the ironclad, by consorts armed like the 
attacking vessel, with the ram and torpedo. Each 
costly ironclad ought to be a division defended 
against the torpedo and the ram by numerous but 
less important parts of the general forces.” This 
was followed by a quotation from Sir E. Reed, 
who said : ‘‘ The craft we want is a torpedocatcher 
and destroyer.” The only boat in England, to 
the lecturer’s knowledge, that comes up to the defi- 
nition of a torpedo boat destroyer, is one being built 
by Mr. White, at Cowes. It is on the turnabout 
principle, which gives great manoeuvring powers, 
both for moving ahead and astern. Mr. Yarrow is 
also about to build for Austria, two boats 135 ft. long, 
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with an estimated speed of 24 knots light, and 22 
knots when fully loaded. The lecturer deprecated 
the attempt to combine torpedo-catching and tor- 
pedo boats for coast defence, the result of which 
was, he said, to give us a boat not best suited for 
either purpose. 

Defences by Machine Gun Fire.—The value of 
machine gun fire had, the lecturer considered, yet 
to be proved ; and he pointed out that though, in 
trials by daylight, models of torpedo boats have 
been repeatedly riddled by machine gun fire, this 
afforded no criterion of what would occur in a night 
attack ; for in the daylight you can see the bullets 
strike, and so get the elevation, while at night you 
never know whether you are right or wrong. With 
reference to the distance at which a torpedo boat 
can approach unseen at night, the lecturer had 
never heard of an experiment in which a_ boat 
has been sighted at night over 800 yards away, but 
in the summer he himself saw a fleet of six torpedo 
boats get within 50 yards of the flagship of the 
Channel fleet before they were discovered. The 
lecturer then demanded : What is the best way of 
protecting a fleet? and considered that the best 
answer was: With torpedo hunters, supplemented 
by, first, constructing the ship so that she is un- 
sinkable ; secondly, by the use of nets or some 
other device for keeping the torpedo off the bottom 
altogether. 

As regards the first, the lecturer professed him- 
self unable to offer an opinion as to the possibility 
of constructing a ship so as to stand the concussion 
of a torpedo; but pointed out that, after the expe- 
riments against sections of the Hercules’ bottom, 
all charges were reduced to 30 1b., as this was found 
sufficient to fatally damage any ship, when exploded 
at a distance of 4 ft. from her side. In the opinion 
of the lecturer, if any perfect protection against the 
torpedo is ever found, it will be something that will 
keep it off the bottom altogether. The nearest 
approach to anything of the kind we have in the 
Navy at present are the nets supplied ; but Com- 
mander Gallwey does not consider their use ina 
fleet action probable, and is of opinion that we 
must meet torpedo boat by torpedo boat. 

Such is the substance of Commander Gallwey’s 
lecture, and we are glad that such an opportune 
moment has been selected for bringing forward the 
immense value of the torpedo as a weapon both of 
offence and defence. Ten torpedo boats and five 
vessels of the Scout class have been just ordered 
by the Government, three months having elapsed 
since the money was granted for this purpose, and 
we hear of five more torpedo boats going to be 
ordered some time or other, but where are these 
torpedo destroyers of 200 to 300 tons that Com- 
mander Gallwey refers to, and which we have heard 
recommended by every one who has expressed an 
opinion on the subject at all? Perhaps, should the 
threatened war with Russia come to a head and we 
find our fleet, like that of the Turks in 1878, unable 
to put to sea for fear of the enemy’s torpedo 
boats the authorities will set to work to construct 
torpedo boats to protect them; these would, at 
all events, be ready for the next time we come to 
blows if they are not obsolete by that time. In 
olden days, when wars lasted over two or three 
years, there was the chance that, if we were behind 
hand, we could pile on the vast resources of our 
empire to pull up arrears, and probably manage to 
turn the tables before the fight was over, but now 
a war of three months’ duration is a long one, and 
as to build vessels like those mentioned above would 
take at least nine months, it stands to reason that 
in these days foresight is what is required, and the 
piginy who keeps his arms ready, wins the day when 
opposed to the giant who has left his rusting in the 
cupboard. 

There are one or two points in Commander Gall- 
wey’s lecture which call for remark. For example, 
in speaking of torpedoes acting as preventives to 
ramming, he appears to consider that their principle 
function would be to fire at the ramming ship, should 
she miss her stroke and pass astern. If this was 
all the deterring influence that they would have, we 
venture to think that it would be small indeed ; for 
a captain who has made up his mind to ram would 
hardly be likely to shrink from the attempt, be- 
cause, in the event of failure, he ran the risk of 
being struck by a torpedo. But it appears to us 
that this is the least valuable work of the torpedo, 
and that its deterrent powers should be looked for 
in the fact that during the time the two ships 
are closing one another to ram, both must 
tun the risk of being struck by a torpedo at 








any moment after they have got within the 
range of that weapon, say 300 yards, and this 
would, in a great many cases, be suflicient to 
make them keep their distance. Another point to 
which we call attention is this; the lecturer says 
that in attempting to ram, the officer in charge 
of the ship has to use a weapon with which he can 
have had no practice in peace time. This is very 
true, as things stand at present ; but there is not the 
least reason that officers should not learn to handle 
their ships in time of peace. In some articles 
entitled the ‘‘ Battle of Port Said,” which we pub- 
lished some time ago, the author pointed out how 
this may be done, to a certain extent ; and though 
you cannot expect to exactly reproduce the motions 
of the enemy, the methods there proposed would at 
at all events enable captains to be thoroughly at 
home in the motions of their own ships. Again, in 
speaking of the Polyphemus, the lecturer compared 
her very favourably with an ironclad, maintaining 
that the guns of the ironclad would be unable to hit 
her. If the ironclad is going to stop still, and let the 
Polyphemusrun at her, bow on, discharging torpedoes 
as she comes, while the ironclad trusts to her guns, 
then doubtless the contention of the lecturer would 
be admissible, but now let the ironclad, which is of 
course armed with torpedoes, turn bows on to the 
Polyphemus, then she will have quite as good a 
chance at the latter as the latter has at her, so far 
as torpedoes are concerned, and besides this the 
ironclad has the chance, which is by no means a bad 
one, of disabling her enemy with the fire of her 
guns. So far as can be seen at present, the Poly- 
phemus can do nothing that a vessel one-twentieth 
of her size and cost could not do quite as well, for 
we have it on the authority of the lecturer that tor- 
pedoes are sufficient to deter most ships from 
attempting to ram, and failing the use of this 
weapon, is not the Polyphemus ata positive disad- 
vantage when compared with smaller craft of a 
similar nature? Commander Gallwey’s remarks 
about the doubtful efficiency of machine guns at 
night we cordially agree with, but at the same time 
they cannot but be regarded as a powerful auxiliary 
to the defence against torpedo attack. 


MILITARY BALLOONING. 

SomE interesting particulars of former efforts to 
adapt balloons to military purposes’ have been col- 
lected by Lieutenant R. 8. Mackenzie, R.E., who 
has been connected with the balloon force for some 
time and is now in Egypt. It would appear that the 
present balloon expedition in connection with 
the operation in the Soudan will not be the first 
effort made in Egypt in this direction. In 1794 
aérostatics played a successful part in the battle 
Fleurus fought in 1794, and a company of aéronauts 
was constituted and formed part of Napoleon’s 
expedition to Egypt, but no opportunity occurred 
of testing the usefulness of the corps. At Solferino, 
however, the French aéronauts did useful work for 
their side, but since that time balloons do not 
appear to have been used for military purposes 
until the Franco-Prussian war, where for some time 
communication between besieged Paris and the rest 
of the world was carried on by their means. The 
Germans had also commenced to organise a balloon 
force, but the war was finished before anything 
substantial could be done. In the United States 
during the civil war the Americans did some 
good work, both with captive and free balloons, 
and much skill was shown in utilising the dif- 
ferent directions of current at varying heights 
for drifting over the enemy’s position and returning 
back to the starting-point. The French military 
authorities are now spending considerable sums in 
perfecting the organisation of their balloon corps, 
and in making experiments. In England we have 
during the last seven or eight years paid a good 
deal of attention to military ballooning, stations for 
the purpose having been formed at Woolwich and 
Chatham. Excepting that a small balloon party 
was sent by the Intelligence Department with Sir 
Charles Warren to South Africa, so far as we are 
aware the balloon corps of the Royal Engineers 
recently landed at Suakin is the first expedition of 
this kind ever despatched from our shores. The 
balloons to be used will be inflated with hydrogen, 
as it has been determined, after full consideration, 
that this will be the most practically useful process. 
Mr. Coxwell, who has earned a right to be heard 
from his long experience, is in favour of the Mont- 
golfier hot-air balloon on account of the ease with 
which the material by means of which it may be 








inflated, can be transported. To manufacture 
20,000 ft. of hydrogen or coal gas would require, 
according to Mr. Coxwell, about four tons of coal ; 
by the steam and iron process four tons of coal and 
two tons of iron would be necessary, whilst for the 
acid process three tons and a half of sulphuric acid 
and three tons of iron would be required. The hot- 
air balloon, however, would only give a lift of 35 |b. 
per 1000 cubic feet displacement, whilst ordinary coal 
gas would raise from 40 lb. to 60 1b. per 1000 cubic 
feet. Hydrogen would of course give a much higher 
efficiency, but, as we have seen, it is more difficult 
to produce. The weight of 1000 cubic feet of 
hydrogen is 5.61b., whilst the corresponding weight 
of the atmosphere would be 80.7 lb. One thousand 
feet of hydrogen would therefore have a net lifting 
power of 75 lb., which gives about double as much 
as could be lifted by a Montgolfier balloon with 
air not heated above what is generally considered a 
safe temperature. Size is an element of consider- 
able importance in military balloons, as the smaller 
the balloon the less material will be required in its 
construction, not only in actual area of material but 
in strength and weight of that material. With cap- 
tive balloons the advantages are more noticeable, as 
the resistance to the wind is much less and a lighter 
rope can be used. It is for these reasons that the 
aéronautical advisers have decided in favour of 
hydrogen in spite of the additional weight that it 
will entail on the transport department. It is stated 
that a balloon of 4500 cubic feet, inflated with 
hydrogen, will be of sufficient size, and this can be 
easily managed by six hands and may be dragged 
along by horses if attached toa wagon. Such a 
balloon would raise one man to a height of from 
1000 ft. to 2000 ft. from the ground. The whole 
position of the enemy could then be surveyed and 
information directly conveyed to the strategists 
below by means of the telephone. 

For generating the gas a quantity of metal turn- 
ings and sulphuric acid will be carried, but the chief 
source of supply is intended to be obtained from 
steel cylinders into which the gas will be filled under 
a high pressure before being sent from home. 








NOTES. 
Urtiuistnc NracaRa. 

Str WiLi1amM THomson’s proposition to use water 
power at Niagara Falls for the purpose of genera- 
ting dynamic electricity for supplying light and 
power around the State, has been realised in a faint 
degree by a dynamo in the mill of Quimby and Co. 
at Niagara Falls, which supplies the electricity for 
3000 telephones in 300 cities and towns, 1500 of 
the instruments being in Buffalo, 25 miles from the 
Falls. 


Exectric Conpuctors AND SERVICE PIPEs. 

A service pipe of the New York Gas Light Com- 
pany, was recently fused by the electricity escaping 
from an underground conductor for incandescent 
lighting. The wires were laid near the gas-pipe, 
and the insulation became imperfect, and the exist- 
ence of some other ground elsewhere on the con- 
ductors completed the circuit with the result men- 
tioned. The electric arc or the high temperature 
of the melting pipe, ignited the gas, which in turn 
set the building on fire. 

Pustic Arc LicHtine in Boston. 

The number of public electric are lights paid by 
the city in Boston, U.S., is 401, which are divided 
among the principal systems as follows : 


3rush ... ota sia a das Saé 234 
Weston... ae a ae: ae a 141 
Thornton-Houston ... 21 


The president of the Merchants’ Company, which 
use the latter system, gives some interesting data on 
the cost of supplying 62,683 electric lights one day, 
this sum being the product of the number of lights 
by the time of their use for six months. The average 
number per day was 397 lights, of which 21 were 
city lights. 


cents, 
Average price of private light... . 67% 
” 29 iy 9 ant aa 69 
me cost per night for coal, carbons, 
oil, water, and labour... ae .. 28% 
Average cost including rent and salaries... 34} 


A Spark Inpvction Coin. 

A new induction coil specially designed for prac- 
tical use with the spectroscope, has been designed 
by M. Demargay, and made by M. Gaiffe, of Paris. 
It gives a short spark (only 5 millimetres in length), 
with a battery of six or eight bichromate cells em- 
ployed, two or three connected in quantity and 
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three in series. The bobbin has an internal dia- 
meter of 0.115 metres and is 0.23 metres long. The 
primary wire is one millimetre in diameter and weighs 
1.320 kilogrammes. It is wound intwo layers. The 
secondary wire of one millimetre diameter weighs 
3.400 kilogrammes. The core of soft iron wire (2 
millimetres in diameter) weighs 680 grammes. The 
condenser is thrice the power of that usually em- 
ployed with bobbins of the same size. This coil 
gives a brilliant spark showing the spectrum of the 
electrodes ; and the nebulous bands due to the air 
are either entirely or almost invisible. 


THE STRENGTH OF LaRGE TIMBER. 

The well-known fact that the resistance of large 
timbers to strains is relatively less than small 
pieces, has given rise to no small discussion upon the 
proper dimensions for test pieces. In this con- 
nection a storehouse was recently examined whose 
floors were constructed of 4in. spruce plank sup- 
ported by southern pine timbers 16in. by 9$in., 
26 ft. span and 8 ft, between their centres. The 
floor was loaded uniformly with bales of goods 
weighing 1251b. per square foot of floor. This, 
with the weight of the floor, made the total uniform 
load 141 1b. per square foot. The mean deflection 
of the beams was 3in., and the modulus of elasticity 
corresponding to this flexure amounts to : 

»_ 270 8 14 w_270x8x 264x141 _ 9 
Bde BERLE eS T1198, 298 Ib 
which is about three-quarters of that obtained in 

experiments upon small selected members. 
THe Pneumatic DespatcH IN NEW York. 

The Western Union Telegraph Company, in New 
York City, are about to substitute pneumatic tubes 
forthe distribution of city messages. Brass tubes3in. 
in diameter have been laid 4ft. below the surface. 
The leather cases for messages are to be impelled by 
compressed air at one end and with vacuum on the 
other at an estimated velocity of about a mile per 
minute. At the terminal stations are four engines 


18in. by 36in. cylinders with compressors or ex- 
hausters tandem with the cylinder, developing 240 
horse-power each, at 18 revolutions per minute. Air 
is exhausted from one reservoir and compressed to 
30 lb. per square inch in the other. The pumps and 


connections are so arranged that any of them can be 
used either for compression or exhaustion to either 
reservoir. The company have used short pneumatic 
tubes to some newspaper offices and to different de- 
partments for some time, but the plant now in pro- 
cess of construction will contain many novelties of 
detail in respect to facilities for sending and receiv- 
ing messages from branch stations, construction of 
expansion joints, and convenience of operation, 
MovuntTincs For Quick-Frrine Guns. 

A series of official tests have recently been made 
on board the gunboat Hardy in order to try the 
mountings that have been introduced into the Navy 
for the new six-pounder quick-firing shell guns, more 
especially to ascertain whether the construction is 
strong enough to stand the concussion caused by 
full charges of 4 lb. of powder. The weapons which 
had been selected for the experiments were a Nor- 
denfelt recoil, a Hotchkiss non-recoil, and a Nor- 
denfelt non-recoil gun. Over 200 rounds were 
fired from the last-named with very satisfactory re- 
sults. The Hotchkiss gun was then tried, twelve 
rounds being fired from it. Our readers may 
remember that this weapon, which we illustrated 
and described on pages 128 and 129 of our last 
volume, has a padded stock with an india-rubber 
buffer, against which the operator rests his shoulder 
in taking aim. It was a moot point whether with 
the new mounting the rebound would be sufticient 
to inconvenience the operator, but the results of the 
experiments showed that this was not the case to 
any appreciable extent. After this’gun had been 
tried the recoil Nordenfelt was mounted in its place, 
when twenty-four rounds were fired, giving a recoil 
of between 2 in. and 3 in. On the whole the re- 
sults of the experiments were considered very satis- 
factory. 

Tue Unitep States Torrepo Surp ‘‘ DesTROYER.” 

Captain John Ericsson, of New York, U.S.A., 
known as the inventor of the monitor class of iron- 
clad vessels, has been engaged for a number of 
years upon the design and construction of an iron- 
clad with submarine armament, which vessel he 
now offers to the United States Government for 
120,000 dols. The Destroyer is intended for coast 
service and harbour defence, and is 130 ft. long, 
11 ft. deep, and 17 ft. 4 in. wide. The vessel lies 
low and an intermediate arched deck, also of iron, 
extends from stem to stern and covers crew and 





machinery during action. The gun is under the 
inclined portion of the bow, and therefore beneath 
the water line. The gun measures 30 ft. in length 
and is 16 in. bore ; and carries a projectile 25 ft. in 
length, weighing 1450 1b., and containing 300 lb. 
of gun-cotton, which is exploded by percussion. 
Opinions of naval officers differ widely in regard to 
the merits of this last work of this eminent engi- 
neer, now well over fourscore years of age, but 
little risk can be run by the Government in open- 


ing negotiations, as he offers every facility for ex-’ 


amination and test. As an alternative proposition, 
he offers to build a steel vessel of slightly larger 
dimensions and guarantee the stipulated perform- 
ance of both vessel and armaments, by responsible 
sureties, for 160,000 dols. 


Tue TELEGRAPH IN THE SOUDAN. 

The old telegraph line to Khartoum consisted of 
two wires, one for express or Government messages, 
and the other for public correspondence. Since the 
rising in the Soudan this line has been dismantled, 
and our troops under Colonel Brackenbury recently 
found that the iron poles, and even the bent hooks 
of the insulators, had been turned into spear-heads ; 
while great quantities of the wire had been flung 
into the Nile. This was appropriated by our tele- 
graphists in running the new line. Owing to the 
withdrawal of our troops from their advanced posi- 
tion beyond Merawi, it is probable that the line will 
again be destroyed. While upon this subject we 
may mention that the new lines of the Postal Tele- 
graph Department, erected to meet the exigencies 
of the sixpenny telegraph tariff, are mostly run on 
timber posts of Scandinavian pine. These poles are 
cheaper at first than iron poles, but considering that 
their durability can be nothing like so great as iron, 
that they are far less ornamental than iron poles can 
be made, and last, but not least, that pine poles 
have to be bought out of the country, whereas iron 
ones can be made at home, we think it is a decided 
pity that iron poles of aneat design were not adopted 
in the first instance. We shall have to come to iron 
poles ultimately, and may as well begin now. It 
is to be hoped that no further orders for wooden 
poles will be given, more especially if given abroad. 


ABSORBING THE Extra CURRENT OF DyNAMos. 

In a recent Note we described the application 
of secondary batteries by M. d’Arsonval to the ab- 
sorpticn of the extra current when a dynamo cir- 
cuit is broken, and the prevention of injury to life 
by the physiological effects of that current. At a 
recent séance of the French Academy of Science, 
M. A. Daussin claimed priority for this applica- 
tion on the score that in 1869 (March 25th) he 
patented the application of these batteries to the 
absorption of extra sparks in the opening and clos- 
ing of a relay, and the prevention of decay in the 
points of contact. He then observed that the sup- 
pression of the extra current was proportional to 
the electromotive force of polarisation of the volta- 
meter intercalated. On this subject M. J. Ray- 
naud suggests the use of lateral induction lightning 
protectors, such as are used in telegraphy to with- 
draw the extra spark at the moment of rupture. 
It would be sufficient, he points out, to connect to 
the poles of the dynamo machine an apparatus of 
this kind which would form a safety valve allowing 
passage to the current at the instant it became 
dangerous. He mentions, as apparatus to be used, 
the plate lightning protection with insulating layers 
of paper, air, &c., between, or the vacuum discharges 
in some cases. Such appliances were also patented 
in England in 1882 for the prevention of sparking 
with dynamos. 


THe Pyro-ELecrricity OF THE Topaz. 

The topaz crystal possesses a pyro-electric axis 
parallel to the axis of the prism, according to the 
observations of M. C. Friedel (see Bulletin de la 
Société Mineralogique, tome ii., page 31; 1879). 
Reiss and Rose have, however, announced that the 
axis is horizontal (not vertical), and with central 
poles. Recent experiments, by MM. Friedel and 
Curie have been undertaken to investigate the 
anomaly. The yellow topaz of Brazil was chiefly 
employed in these experiments and the electricity 
developed was measured by a Thomson-Mascart 
electrometer, the crystal being warmed by contact 
of a facet with a piece of heated brass. They con- 
clude, from their experiments, that there exists in 
topaz crystals a direction, or vertical axis, of pyro- 
electricity, the intensity of electric effect developed 
being variable in the divers specimens of crystal 
examined. Insome specimens the two ends of the 
axis are of the same sign+. These differences 





ee 
of intensity and sign can be explained by the 
existence of superposed hemitropic plates. There 
exists, also, in certain specimens at least, a hori- 
zontal axis of pyro-electricity. To put it distinctly 
in evidence it is necessary to divide, according 
to their planes of cleavage, crystals formed of 
portions optically distinct. These are regularly 
pyro-electric and piezo-electric. The exact position 
of the horizontal axis has not yet been determined. 


Zinc IN Drinkina Water. 

A paper on the above subject has appeared in the 
Journal of the American Chemical Suciety, by Dr. 
F. P. Venable. It has long been known that 
zinc dissolves in water, and that soft water, 
such as rain water, dissolves it more easily than 
hard water. Water containing carbonic acid is 
specially able to dissolve it. The use of galvanised 
iron for pipes and tanks being so much on the in- 
crease, the subject becomes more and more im- 
portant, and it is desirable to ascertain, as far as 
possible, to what extent solution of the zinc coating 
takes place, and how far water contaminated by 
zinc is injurious to health. The author quotes 
several investigators as to the latter point, the evi- 
dence being to some extent conflicting, but giving a 
very decided balance on the side of the view that 
such water is considerably injurious. Investigations 
made on behalf of the French Government resulted 
in the prohibition by the Ministry of Marine of the 
use of galvanised iron tanks on board men-of-war. 
Professor Heaton has given an analysis of a spring 
water, with a further analysis of the same water 
after it had travelled through half a mile of gal- 
vanised iron pipe It had taken up 6.41 grains of 
zinc carbonate per gallon. Dr. Venable gives the 
results of an observation of his own, where spring 
water passed through 200 yards of galvanised iron 
pipes toa house, and took up 4.29 grains of zine 
carbonate per gallon. It seems pretty clear that 
drinking water should not be allowed to come in 
contact with zine. 


Exuipition LITERATURE. 

We think it is a matter for regret that the hand- 
books which formed so noticeable a feature both in 
the Fisheries and Health Exhibitions are not to 
have a counterpart in the forthcoming Inventions 
Exhibition. The literature of the two exhibitions 
that have been held constitutes a perfect source of 
reference for the respective subjects. This is espe- 
cially the case with regard to the Fisheries litera- 
ture, the volumes of which will form a standard 
work on a subject hitherto very scantily treated 
upon. The plan to be followed in the forthcoming 
Exhibition is to include such descriptive matter 
as may be considered necessary in the catalogue 
prefaces, of which there will be twenty-two in all. 
The Council have procured the services of some of 
the best authorities on the respective subjects. 
Amongst others are the names of Sir William Arm- 
strong for Hydraulics, Sir Edward Reed for Naval 
Architecture, Sir Henry Nugent for Firearms and 
Explosives, Professor Oliver Lodge on Electricity, Mr. 
A. Vernon Harcourt on Gas and other Tluminants, 
Captain Douglas Galton on Railway Plant, Professor 
Unwin on Machine Tools, Professor Shaw on Ele- 
ments of Machines, Mr. Snelus on Fuels and Fur- 
naces, Mr. Bauermann on Mining and Metallurgy, 
Mr. Aitchison on Engineering, Construction and Ar- 
chitecture, and Mr. W. Anderson on Prime Movers. 
It will be seen that those engaged on the work are 
generally thoroughly capable of dealing with their 
respective subjects in the most efficient way, but the 
space that will be put at their disposal must be in- 
adequate for the purpose of giving anything like an 
intelligible account of the subjects dealt with. 

THe Desicns or War VESSELS. 

The speech of Lord Northbrook in the House of 
Lords on Friday last did not appear a very states- 
manlike production, even to those who could hear 
it. It is evident that the heart of the First Lord is 
not in his work, and indeed it is hardly to be won- 
dered at considering the legacy of incompetence and 
mal-administration which he has become heir to. 
There is one point, however, worth noticing in what 
the noble lord said. He attempted to snub the 
Committee lately presided over by Lord Ravens- 
worth—one of the ablest and most straightforward 
committees that ever sat—by saying it had gone out 
of its way to suggest that specifications and draw- 
ings for contract-built ships for the Navy should be 
more complete. Whether the Committee did go out 
of its way or not in making this suggestion, matters 
little, for it appears to have had a wholesome effect. 
In accordance with it, Lord Northbrook went on to 
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explain the designs for the new Scouts, the belted 
cruisers, and the new ironclads had been prepared 
in the most complete and elaborate manner. 
‘‘Unless,” to quote the First Lord’s own words, 
‘‘the designs and drawings were most carefully pre- 
pared when the contracts for the ships were taken, 
there would be constant application for explanations 
and otherwise, so that the whole construction of the 
ship was delayed”—and the expense pretty nearly 
doubled, Lord Northbrook might have added, with- 
out being very far beyond the truth. However, the 
Admiralty has now claimed credit for preparing 
drawings and specifications in such a way ‘that 
when contracts for ships are taken therewill not be 
constant application,” &c. If this really proves to 
be the case, the most fruitful source by which time 
and money are wasted in contract-built ships will 
have been removed, and the Admiralty overseer 
will be reduced to his proper function of a surveyor 
of material and workmanship rather than an auto- 
crat of the whole business. It is to be hoped that 
the Parliamentary friends of our national shipbuild- 
ing industry will note the First Lord’s admission, 
and take care that in future contracts such objection- 
able sentences as ‘‘ to be completed in the manner 
required by the overseer,” or ‘‘ plans to be sub- 
mitted by the contractor to the overseer for 
approval,” shall not be allowed to round up every 
sentence, 


Srartinc DyNaMos wiTH Gas ENGINEs. 

In electric light installations where dynamos are 
driven by gas engines to feed accumulators, as for 
example in Mr. Swan’s domestic installation at 
Lauriston, the dynamo is started by a current 
from the accumulator, and the gas engine put 
in action. On turning the current from the 
accumulator through the dynamo, it happens 
in some installations that great sparking ensues, 
to the damage of the brushes and commu- 
tator unless the current is turned on gradually 
through a resistance ; but with machines having 
very low resistance armatures this precaution is un- 
necessary. Sir David Salomons points out that in 
the case of dynamos having a considerable arma- 
ture resistance, the flow of current from the accu- 
mulator is limited in most cases to within the capacity 
of the cells, and there is no appreciable fall of 
electromotive force, so that there is astrong cur- 
rent in the shunt coils, and a strong magnetic field, 
which, together with the large current in the arma- 
ture, produces the sparking, if no resistance be 
inserted at the start. In the case of low resistance 
armatures more current is permitted to flow from 
the cells than they ought to give, hence there is a 
fall of electromotive force and a weak field, because 
a small current flows through the shunt coils. 
Therefore the motor starts steadily, and the power 
rises as the speed increases; the counter electro- 
motive force gradually diminishing the current in 
the armature until the capacity of the accumulator 
is reached, when the ordinary laws affecting motors 
come into operation. In all cases, therefore, Sir 
David concludes that it is advisable to start the 
gas engines with a variable resistance inserted, 
since it preserves both the dynamo and cells from 
injury. 

Tue Imports AND Exports FoR FEBRUARY. 

A good many of our contemporaries have been 
drawing a moral as to the sad state of this country, 
illustrating their text by the terrible falling off in 
the Board of Trade returns for last month, com- 
pared with those of the corresponding month for last 
year. During last month the imports amounted to 
29,459,000/., which is rather over seven millions 
less than the total for February, 1884. The exports 
for the second month of this year amounted in 
value to 16,850,000/. or over two millions less than 
the corresponding period for 1883. These figures 
are sufficiently discouraging in any case, but many 
commentatorsappear to have forgotten that February 
of last year had an extra day to its credit on ac- 
count of being leap year. Making due allowance 
for this, however, a falling off in imports of over 
19 per cent. and 11 per cent. on exports is a serious 
matter. With regard to some branches of our im- 
ports, however, we may find some comfort that the 
decrease is rather in price than in quantity. This 
is notably the case in wheat, but cotton, wool, 
and silk have fallen off in quantity to a large extent. 
The imports of timber also have been considerably 
lighter this February. With regard to exports we 
find the iron and steel sent out of the country is 
still diminishing in amount. Thus in 1884 there 
were 241,221 tons, amounting in value to 1,892,5651., 


sent abroad in February; whilst this year the total 
weight was 209,121 tons, the value being 1,480,0871. ; 
thus we have a decrease of 13.3 per cent. in quan- 
tity, and 21.8 per cent in value. In machinery 
and millwork the amount for last February is 
824,850/., which gives a decrease of 18.7 per cent. 
on the same month for 1884. On the whole there 
is a considerable falling off under most heads, and the 
figures generally are far from reassuring, especially 
with a deficit of over a million in revenue accounts. 
THE CONDENSATION OF GASES ON GLASS. 

It is well known to those who endeavour to ob- 
tain in glass vessels the very perfect vacuum first 
arrived at by Crookes, that the operation of exhaust- 
ing by the mercury pump is much facilitated by 
heating the tubes of the pump and the glass vessel 
toa high temperature. The difficulty of removing 
the film of air and moisture adhering to glass tubes 
is also well known to makers of barometers and 
thermometers. When in exhausting by the Sprengel 
pump the vacuum is gauged by a millimetre or half 
a millimetre of mercury, the drops of mercury fall- 
ing in the tube of the pump produce a loud, sharp, 
hammering sound, and sometimes break the tube. 
If the tube be now heated, however, by a Bunsen 
flame, this hammering ceases, and on close inspec- 
tion of the fall tubes, air is seen to be carried down 
in them. This air is liberated from the glass walls 
of the tube by the heating. The Macleod gauge 
shows a corresponding increase of pressure. The 
deposition of thin films of moisture on glass insu- 
lating rods is also well known. Professor Quincke 
finds their thickness to be comparable with 5 + 
10°centimetres. Mr. J. T. Bottomley, F.R.S.E., 
has recently made some experiments in this sub- 
ject, his object being to measure the quantity of 
gas condensed on the surface of glass. The glass 
employed consisted of fine glass thread ; some of it 
made from flint glass rods, the rest of flint glass 
tubes. According to his results, communicated to 
the Royal Society, Mr. Bottomley found that 8.24 
per cent. of the gas deposited on the glass fibre was 
carbonic acid gas, and 24.8 per cent. of oxygen. 
The residue, 75.2 per cent., was mainly if not wholly 
nitrogen. The total quantity of gas collected was 
calculated to be at 15 deg. Cent., and 760 milli- 
metres pressure, 0.45 cubic centimetre, and the glass 
surface of condensation to be 1448 squarecentimetres, 
or equal to that of a square 38 centimetres in the 
side. 


EXPERIMENTS IN MAGNETISM. 

Professor J. A. Ewing, of University College, 
Dundee, has communicated a paper to the Royal 
Society, which contains several points of immediate 
practical importance. He finds, for example, that 
the ‘dissipation of energy” by reversal of magne- 
tism is very much smaller in soft iron than in hard 
iron or steel, and even in the latter its amount is 
trifling, so that the principal part of the heat which 
is produced in the cores of electro-magnets must be 
due chiefly to other causes than the ‘‘ static hys- 
teresis” or static lagging action observed by Pro- 
fessor Ewing, and is, in fact, due almost wholly to 
the induction of so-called Foucault currents in the 
cores. This was apoint requiring elucidation, and 
is of practical value in the construction of dynamos, 
so as to prevent heating due to reversals of the 
magnetism. Professor Ewing has also found that 
by vibrating a piece of soft iron during the applica- 
tion and removal of magnetising force, the effects 
of hysteresis or static lagging are almost entirely 
removed, and the iron is then found to possess 
almost no retentiveness. But when the application 
and removal of magnetising force are effected with- 
out mechanical disturbance, the retentiveness of 
soft iron is found to be even greater than that of 
steel. In some cases 93 per cent. of the whole 
induced magnetism of a piece of annealed iron was 
found to remain on the complete removal of the 
magnetising force. It is pointed out that there is 
no discrepancy between this result and the well- 
known fact that a short iron core of an electro- 
magnet retains almost no magnetism when the 
current in the magnet is interrupted. In this case 
the ends of the magnet itself after interruption 
of the current exert a sufliciently reversed 
magnetising force to almost entirely destroy the 
residual magnetism. But when tested under 
the conditions which give uniform magnetisation, 
and avoid the demagnetising influence of the ends, 
soft annealed iron is more retentive than even the 
hardest steel. Examples are also given by the 
author which show that the influence of permanent 








set in the curve of magnetism is so marked as to 





give a criterion by which a strained piece may be 
readily distinguished from an annealed piece of 
metal, and that strain diminishes very greatly the 
magnetic retentiveness ofiron. The effects of strain 
and temperature on different specimens of magne- 
tised iron and steel are also discussed by Professor 
Ewing, the results being for the most part pre- 
sented graphically. 


Sure Broker’s Commission. 

A case of considerable interest to shipbuilders 
and owners who may have vessels for sale, has just 
been decided in the Queen’s Bench. The facts are 
briefly as follows. In the year 1882, Messrs. 
Walker, Donald, and Co. built a steamer—the 
Craigmount—apparently on speculation; and in 
October of that year they wrote to a Mr. White, a 
steamship broker, asking him to sell her for them 
if possible. Mr. White wrote out to a correspon- 
dent of his, a Mr. Middleton, in Japan, and this 
gentleman gave particulars of the ship together with 
others, to the Japanese Steam Shipping Company. 
The name of the vessel or the owners’ names were 
not given, the ship being identified as ‘‘ Folio 
No. 1031 A.” Admiral Ito, the president of the 
company, decided not to purchase through Middle- 
ton, and in March, 1883, came to England to look 
about for himself. Mr. White naturally got wind 
of this and wrote to the admiral proffering his ser- 
vices, adding that he understood that he (Admiral 
Ito) intended inspecting the Craigmount, which 
vessel he (White) believed his correspondent Mid- 
dleton had placed before him in Yokohama. Japa- 
nese admirals, however, appear to be fully as cannie 
as doubtless they are gallant, and Mr. White’s prof- 
ferred services were declined with thanks. The 
Craigmount was ultimately purchased for the com- 
pany through Messrs. Morris and Joyner, another 
firm of ship brokers, who enjoy the advantage 
(so far as the case in question is concerned) of 
having a Japanese clerk on their staff. It will thus be 
seen that the Craigmount had never been put before 
the purchasing company as an existing vessel capable 
of identification, but only as ‘‘ Folio No. 1031 A ;” 
and certainly the sale would have been effected 
had Mr. White or Mr. Middleton never existed. Mr. 
White, however, claimed 543/. 15s. for his services, 
and it was on this that the action arose. Baron 
Huddleston, before whom the case was tried, put it 
to the jury in summing up, whether the plaintiff 
White had really brought about the relationship of 
buyer and seller between the parties, as if hedid, then 
he was clearly entitled to a verdict. The ‘‘ mere 
fact of his having submitted plans of the vessel to 
the ultimate buyers would not be sufficient unless it 
could be shown that the buyers had acted upon such 
information, and had thereby been led to purchase.” 
The jury, without leaving the box, found a verdict 
for the defendants, whereupon Mr. Baron Huddle- 
stone gave judgment, refusing the application for an 
appeal. Thecase is an instructive one, and must 
materially check the growth of what has been for 
many years aserious tax on those having vessels for 
sale. So far as the present case is concerned the 
plaintiff appears to have done his best, and had it 
not been for the over-caution of his Yokohama 
correspondent, would possibly have received his com 
mission ; but it has become the fashion for a certain 
class of ship brokers to imagine that if they merely 
have the name of a vessel mentioned to them by the 
owner that they must have ‘‘ something” when the 
ship issold. We think that there will be conster- 
nation in a good many offices when the decision in 
White v. Walker is read. 


Prussian METALLURGICAL Statistics. 

The recently issued number of the Preussische 
Zeitschrift fiir Berg-Hiitten-und Salinenwesen, the 
official mining and metallurgical organ of the 
Ministry of Public Works, gives some interesting 
figures as to the metal production in Prussia during 
1883. There were at work during the year, 102 pig 
iron works, 29 zinc works, 28 lead, silver, and 
copper works, and 2 nickel works. The blast 
furnace (pig-iron) works employed 18,981 men, 
whilst the zinc, lead, copper, and silver works 
employed 14,217 men, these figures showing 
no very striking difference compared with those 
of 1882, what difference there is being in the 
shape of an increase. There were 239 blast 
furnaces at the 102 works, of which 194 were in 
blast, as against 196 in 1882. The total time 
worked by these furnaces was 8881 weeks, giving 
an average of 45.8 weeks per furnace, as against 
46.3 weeks in 1882. The production of pig iron 





amounted to an average of 13,278 tons per furnace, 
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as against 12,589 tons in 1882. Of the 196 furnaces 
working, 23 were charcoal furnaces, the remaining 
171 using coke only or mixed fuel. Zinc forms a 
very important item of the metal production of 
Prussia, the total spelter produced being 116,644 
tons for 1883 as against 113,271 tons in 1882. By 
far the largest portion of this is produced in 
Silesia, which figures in 1883 with 71,466 tons, or 
an increase of 1620 tons over 1882. The Silesian 
zine works are 22 in number, and worked up 516,282 
tons of ore, together with 7391 tons of by-products. 
The coal used in working this ore was 770,318 tons, 
or say 10.8 tons coal per ton of zine produced. 
In 1882 the coal was 10.6 tons per ton zinc. In 
1881 it was 11.2 tons per ton zinc, showing that 
considerable economy of coal has taken place 
during the two latter years. The above figures show 
that the average of the ore used is very poor, 7,5 
tons of ores and by-products having been worked 
for every ton of zinc made. The considerable in- 
crease in the production of zinc in this remarkable 
district, in spite of falling prices, is a very striking 
fact, and speaks much for the skill and economy with 
which the work is carried on. It will be interest- 
ing to see the statistics for 1884 in due course. 
The production of lead had fallen off 883 tons in 
1883 as compared with 1882. Copper shows an in- 
crease of 961 tons in 1883, the production having 
been 16,734 tons, of which 12,836 tons were from 
the works of the great Mansfeld company, who pro- 
duced also 68,463 kilogrammes of silver. The 
importance of the undertaking carried on by this 
company may be judged from the fact that in 1883 
they raised from their various mines 536,084 tons of 
ore and employed 13,168 men at the mines, whilst 
their smelting works employ 1913 men. The ore 
raised contains an average of under three per cent. 
of copper, and but very little of it can be concen- 
trated by dressing. It is smelted down in cupolas, 
giving copper matte and enormous quantities of slags. 
Of course it would not pay to work these ores at all 
for the copper they contain. As shown above, the 
company are large silver producers, and it is this 
which enables the ores to be profitably treated. 


Tue RESISTANCE OF THE VOLTAIC ARC. 
According to an empirical formula given by Dr. 
Frolich the resistance of the voltaic arc is 


Where c=the current in ampéres and L=the 
length of the arc in millimetres. M. F. Lucas 
gives another empirical formula derived from the 
use of alternating currents. According to him the 
arc behaves as a resistance which is a function of 
two variables, namely, the strength of the current 
and the distance between the carbon points or 
R= / (I) F (d). With alternating currents varying 
from 40 to 75 amperes and carbons 16 mm. in dia- 
meter he found that 
f (I)=0.40 ohm (- _1 ): 
80 amp. 
Hence the general equation became 


R=0.40 ohm (: — 2 ) ¥F (d). 
80 amp. 


On keeping the speed of the dynamo constant, the 
strength of the current varied inversely as the 
length of the arc, and he found that 


I=75 amp. (:- ee qd = ) 

16,67 mm. 
where d may have any value from 0 mm. to 9 mm. 
From these results he derived the value 

P (d)=1+ ae 
1.4 mm. 
Hence by combining these results M. Lucas obtained 
the formula 


: I ; d 

ee (: 80 =a) (: “T4mm.)’ 
In the French lighthouse where he conducted his 
experiments, the normal current is 50 amperes, and 
the length of arc 44 millimetres; therefore the 
apparent resistance of the arc is by calculation 0.58 
ohm. Dr. Frolich’s formula gives a somewhat 
higher value; and it may be that the resistance of 
the are is less with alternating than with constant 
currents. 


TELEGRAPH CONDUCTORS. 

At the late Philadelphia Electrical Exhibition the 
only exhibit devoted exclusively to wire was fur- 
nished by the Washburn and Moen Manufacturing 
Company, of Worcester, Mass., who showed a large 





assortment of wires used for telegraphic and other 
electrical purposes. Among these there were in- 
cluded bundles of No. 8 wire, in one piece half a 
mile in length without weld or joint. Tests of the 
strength of bar iron from which such wire was drawn 
show an elastic limit of over 20,000 1b. per square 
inch, as evidenced by the following tables, of which 
the first relates to the iron from which the wire 
is drawn, and the second to telegraph wires and 
joints. 
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Mechanical Test of Iron and Copper Telegraph Wire and 
Joints. 
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Among the numerous exhibits of insulated wire, 
Mr. A. G. Day showed some tine armoured cables 
insulated with kerite, in which the cables were so 
*¢ laid” that the course of each wire could be traced 
perfectly in case of a break. The Electrical Supply 
Company showed wire covered with a new rubber 
compound which is claimed to be equal to resisting 
all kinds of moisture, and also for underground 
wires. Okonite is another of the later insulating 
materials, in which the inventor has sought to 
obtain both the high insulation and resistance to 
chemicals characteristic of hard rubber, and also 
the toughness and flexibility of soft rubber. Among 
other physical tests it has been exposed alternately 
to temperatures of -— 20 deg. and + 250 deg. Fahr. 
without injury. A length of 1000 ft. of No. 16 wire 
had, after being immersed in water for four days, 
a resistance of 900 megohms to the mile. 


A Vacuum MIcropHoneE. 

That metal microphones operate in vacuo, as well 
as under liquids, is demonstrated by the following 
apparatus constructed by Mr. J. Munro. It con- 
sists of a vacuum bulb of glass, into which is sealed 
three platinum wires supporting a wire-gauze micro- 
phone of the kind described in ENGINEERING, vol. 
XXxv., p. 252. Between the electrodes is stretched 
a small plate of iron-wire gauze, and one elec- 
trode carries a movable plate of the same material, 
smaller in size, and leaning on the fixed plate 
behind. The current from a battery is sent 
through these two plates in circuit with a tele- 
phone, and the ticking of a watch placed on the 
base-board or other sounds is rendered in the 
telephone. The peculiar effect noticeable is the 
clear, ringing distinctness of the sound, which is 
observable as soon as the air is well exhausted from 
the bulb. The apparatus in question is exhausted 





to the degree usually employed in incandescent 
lamps, and as high as can be effected by the most 
improved mercury pumps for that purpose. An 
external magnet having one pole brought in front 
of the movable gauze, serves to adjust the micro- 
phone, and the sound is loudest when the pole is 
nearest without actually pulling the movable gauze 
so far from the fixed one as to break the circuit of 
the current. Another form of vacuum microphone, 
in which loose iron grains take the place of the 
gauze and lie between two platinum electrodes, has 
also been constructed by Mr. Munro. 


Tue Exvecrro-Deprosition or CARBON. 

Dr. Gore, F.R.S., has been making a large num- 
ber of experiments on the deposition of carbon, 
boron, and silicon by means of the electric current. 
Most of these experiments resulted in failure, or 
comparative failure, to deposit carbon ; but several 
were successful, For example, he succeeded by 
electrolysing ina platinum cup, a fused mixture of 
475.2 grains of 97.1 per cent. of sodic carbonate, 
and 217.4 grains of boro-fluoride of sodium. <A 
sheet platinum anode and a thick platinum wire 
cathode were used. A black deposit of carbon, 
nearly pure, was formed on the platinum wire, and 
gas was given off at the anode. The current was 
supplied by ten Smee elements. With the same 
current he also electrolysed in a platinum cup a 
fused mixture of 300 grairs of 97.1 per cent. pure 
potassic carbonate, and 442 grains of silico-fluoride 
of potassium, using similar electrodes. Gas rose 
from the anode, and at first gas only rose from the 
cathode too. After that streams of black matter 
poured down from the cathode, and the latter 
acquired a blackish film, but subsequently became 
alloyed and fused on the surface. The deposit was, 
therefore, partly or wholly silicon. Again, a fused 
mixture of 200 grains of pure sodic hydrate, 
170 grains of pure precipitated silica, and 610 
grains of the mixed anhydrous carbonates of 
potassium and sodium, were electrolysed by a 
similar current employing similar electrodes. Much 
oxygen, re-lighting a red-hot splint, was given off 
at the anode. Dark streams flowed from the 
cathode, sodium was set free, and if the cathode 
was only slightly immersed, bubbles of sodium 
vapour were emitted and took fire at the surface of 
the liquid. After one hour’s action the platinum 
anode had lost 0.37 grains in weight, and the 
cathode had a jet black deposit on it. This deposit 
was subsequently washed and dried ; a portion of 
it burned with a glow when heated to redness on 
platinum, and left a minute residue of grey plati- 
num. It also deflagrated with fused nitre below 
red heat, and vividly by heating with potassic 
chlorate. It did not dissolve nor evolve any gas in 
a mixture of strong nitric acid and pure concentrated 
hydrofluoric acid. It was, therefore, not silicon, 
but carbon containing a minute quantity of plati- 
num. 


LAUNCHES AND TRIAL TRIPS. 

On Saturday, February 28, the Palmer Shipbuilding 
and Iron Company, Limited, of Jarrow-on-Tyne, launched 
the steel despatch vessel Alacrity, which is the sister 
ship to the Surprise, built by the same company. The 
Alacrity is a twin screw constructed on very fine lines and 
expected to develop great speed. She is 250 ft. in length, 
32 ft. 6in. in breadth, 18 ft. 6in. depth of hold, 13 ft. 
mean draught, and her displacement is 1400 tons. She 
will be fitted with two pairs of horizontal compound sur- 
face condensing engines. The steam will be supplied by 
four steel boilers, 


Messrs. Russell and Co., of Port-Glasgow and Greenock, 
launched two sailing vessels last week. One of them was 
an iron barque of 1350 tons register, named the Fifeshire, 
and measuring 239 ft. by 36 ft. by 21 ft. 6in. She has 
been built to the highest class at Lloyd’s, and under 
special survey, and is intended for the ‘‘ Shire” line of 
Australian and New Zealand packets owned by Messrs. 
Thomas Law and Co., Glasgow. She was launched from 
one of the Port-Glasgow shipyards on Wednesday, the 
4th of March. On the following day the same firm 
launched from their Greenock yard the Bandaniera, 
a four-masted iron ship of 1800 tons net register, and 
measuring 270 ft. by 30 ft. by 24 ft. She is owned by 
Messrs, P. Dennistoun and Co., Glasgow. 


On Wednesday, the 4th of March, Messrs. Blackwood 
and Gordon, Port-Glasgow, launched a screw steamer, 
named the Isla, specially designed and strongly built for 
the conveyance of heavy material required in the construc- 
tion of the Tay Bridge. She measures 78 ft. by 22 ft. by 
8 ft. 6 in., and has been built under the superintendence of 
Mr. Andrew M‘Gechan, marine surveyor, for Messrs. 
William Arrol and Co., Glasgow, and to the order of Mr. 
David Gordon, Port-Glasgow, who will himself supply 
the machinery. She is the first of four vessels which the 
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nalidews have in hand for the Forth and Tay Bridge con- 
tractors. 


Messrs. D. J. Dunlop and Co., also of Port-Glasgow, 
on the following day launched the Princess Maud, a 
screw steamer of 208 ft. by 294 ft. by 15 ft., built to the 
order of Messrs. M. Langlands and Sons, Glasgow, as an 
addition to their fleet of coasting steamers. The builders 
are fitting the vessel with compound engines, having 
cylinders of 28in. and 56 in. in diameter, respectively, 
with piston stroke of 42 in. The vessel is expected to have 
a high rate of speed. 


MISCELLANEA. 

Tue pneumatic system of London has lately transmitted 
as many as 29,801 messages in a day. 

The Daft system of electric traction has been adopted 
for the Baltimore tramways. 

The Tower Bridge Bill has been read a second time and 
referred to a select committee. 

In the United States, 18,799 patents were granted in 
1884, of which 1166 were for electric inventions. 


A locomotive furnished with the electric light passed 
through the St. Gothard Tunnel last week. 

The central electric lighting station of Colchester made 
a los of 1818/. last year. 

The training ship Exmouth, moored off Grays, is to be 
lighted by the electric light. 

The Italia torpedo flotilla for the Red Sea, consisting of 
six vessels, has arrived at Port Said. 

H.M.S. Royal Alfred, one of the earliest ironclads built 
for the British Navy, is to be broken up. 

In all cases except three, brick stoves have been sub- 
stituted for iron at Messrs. Boleckow, Vaughan, and Co.’s 
works, 

An official return giving full particulars of the expen- 
diture on pier and harbour works under the present Act 
will be shortly made, 


A quarterly dividend amounting to 1 per cent. on the 
stock of the New York Central and Hudson River Rail- 
road, will be paid on April 15 next. 


The Weiner Zeitung announces that M. Fischer has 
obtained a concession for a central electric lighting station 
in that town. 


The Post Office Telegraph Department is to be in- 
creased by 1200 or 1300 hands to meet the requirements of 
the reduced charges, 

The Municipal Council of Turin has decided to light 
the streets known as Po, Roma, and Garibaldi by electric 
light. The Gaulard and Gibbs system is to be used. 

The electric railway of Brighton has carried 200,000 
passengers in the last six months, at a cost for haulage of 
twopence per train mile. The vehicles ran 15,600 miles. 

A terrible explosion has occurred in a colliery at Kar- 
= in Austria, by which it is feared 125 lives have been 
ost. 

A conference will shortly be held in order to determine 
what duties shall be assigned to the Royal Naval Volun- 
teers in defence of the coast and mercantile ports. 


The dividend on the Glasgow and South-Western Rail- 
way for the last half-year on the ordinary stock is at the 
rate of 44 per cent. per annum. 


Materials will be sent out to Egypt for constructing 
some light tramways round some of the cataracts which 
exist in the neighbourhood of Dongola, 


The United States imports for the week amounted to 
8,091,000 dols., including dry goods to the value of 
2,199,000 dols. 


Extensive strikes are reported to have occurred on the 
Missouri Pacific Railway, the pay having been brought 
down almost to ‘starvation point,” 

Ten thousand colliers are out on strike in the Pittsburg 


oo They demand an additional three cents per 
ushel, 


Considerable damage has been done on the western 
cvast of France by recent gales. In the district of the 
Gironde a lighthouse has been blown down, 


_ It is announced that the work for the Antwerp Exhibi- 
tion is wellin hand and that everything will be ready for 
the opening on the 2nd of May. 


Lord Wolseley has asked for a considerable number of 
steamboats, and various descriptions of barges of a 
draught suitable for Nile navigation. 


The experiments on lighthouse illuminants which have 
been conducted at the South Foreland, wlll be discon- 
tinued this month. The report of the Trinity House will 
not, however, be issued for soine time. 


The bonus on dividend of the Union Steamship Com- 
pany for last year will be 5 per cent. The premiums 
earned for extra speed in the mail service have nearly 
reached the maximum. 


The accounts of the Grand Trunk Railway of Canada 
for the last half-year, show a balance available for dividend 
on first preference stock at the rate of 1} per cent. per 
annum, 


The Baltimore and Ohio Railroad Company ask for 
subscriptions for an issue of 10,000,000 dols. in 1000 dols. 
® per cent. bonds redeemable February 1, 1925. They 
are issued at 1054 per cent. or 211/. per bond. 


In consequence of a heavy fall of snow it became im- 





possible to lower 150 are lamps at Dayton, in Ohio, to 
renew the carbons, and hence there was no light for three 
evenings, 


The engines of the six torpedo cruisers (Scouts) that are 
about to be built by Messrs. J. and G. Thomson, will be 
supplied with governors by Messrs. Durham, Churchill, 
and Co, 

Messrs. Walter T. Glover and Co., of Manchester, have 
secured the contract for the wires and cables required this 
year by the commissioners for the lighting of the Interna- 
tional Inventions Exhibition. 


A public meeting, which was numerously attended, has 
been held in Madrid for the purpose of recording an 
opinion in favour of the conclusion of a commercial 
treaty with England. 

The Scinde, Punjaub, and Delhi Railway Company 
have received official intimation that it is the intention of 
the Government of India to purchase their lines under the 
terms of their contract. 


An imperial order has been issued directing two iron- 
clads, five cruisers or corvettes, and several torpedo boats 
of the German Navy, to be commissioned during the 
spring for naval practice and experiments. 

Although prices still show but a small margin of profit 
several iron works in the Western States of America pro- 
pose resuming work as there is a prospect of increased 
demand. 

The Italian Chamber of Deputies have agreed to the 
3ill for the leasing of the Italian State Railways to the 
Adriatic, the Mediterranean, and the Sicilian Railway 
companies. 

The yard of the London and Glasgow Shipbuilding 
Company, which adjoins Messrs. Napier’s on the Clyde, 
was partially destroyed by fire on Sunday last. The 
damage is estimated at 30,000/. The premises were in- 
sured, 


The Dasher, launched at Chatham in 1837, with en- 
gines of 237 horse-power, and the Echo, a converted 10- 
gun brig, built at Woolwich in 1827, and subsequently 
fitted with machinery by the Butterley Company, are both 
to be sold. 

A Times telegram states that the national revenue of the 
United States for the eight months ending in February 
shows a decline of 13,000,000 dols. in customs, and one of 
5,000,000 dols. in inland revenue, while the expenditure 
has increased by more than 3,000,000 dols. 


Materials have been ordered for the extension of 40 or 
50 miles of the existing railway from Sarras to Ferket, 
which will enable a considerable number of the worst 
cataracts of the Nile to be turned and will give greater 
facilities for the provision of supplies to the troops. 

The Government has agreed to consent to a Parlia- 
mentary Committee to inquire into the working of the 
American mail contracts. The correspondence between 
the Postmaster-General and the steamship companies has 
been issued as a Parliamentary paper. 

An application has been made by the Intelligence De- 
partment in London to the directors of the Canadian 
Pacific Railway for the purpose of ascertaining the earliest 
date at which the railway will be completed in order that 
troups en route to India may be conveyed by that line. 


The Government have instructed Messrs. Yarrow and 
Co., of Poplar, to proceed with the immediate construc- 
tion of two shallow-draught stern wheelers, for service in 
Egypt. They are to be similar in design, but much 
larger, than those built last year by the same firm, which 
have been so successful in the navigation of the Nile. 


A Select Committee has been appointed to consider 
the law relating to the control over telephone, telegraph, 
and other wires. The following are the members: Sir A. 
Gordon, Sir J. M‘Garel Hogg, Mr. Torrens, Sir H. Tyler, 
Mr. Gray, Mr. Firth, Mr. T. Dickson, Mr. Tottenham, 
and Mr. G. Russell. 


Commander E. P. Gallwey, R.N., last week read a valu- 
able paper on the ‘‘ Use of Torpedoes in War,” at the Royal 
United Service Institution, to which we have referred on 
another page. An interesting discussion followed, in 
which the Duke of Edinburgh, Sir George Elliot, Admiral 

30ys, Captain Colomb, and other speakers joined. 


A project is on foot for establishing a pneumatic tube 
between Brussels and Paris. The time letters and cards 
will take in transmission by this method is estimated at 
half an hour. It is also proposed to make paraliel tubes 
connecting London and the French capital, the time of 
transmission in this case being a full hour. 


We may mention that the engravings of the engines of 
the Royal Italian torpedo ram vessel Etna, which we 
lately published, were prepared from photographs of a 
very beautifully executed working model of the machi- 
nery made by Messrs. H. and J. C. Batchelor, of West 
Kensington. 

The contract between the Secretary of State for War 
and Messrs. Lucas and Aird for the construction of the 
Suakin-Berber Railway has been published as a Parlia- 
mentary paper, which we reprint on another page. It 
certainly does not appear that the eminent firm of con- 
tractors have taken advantage of their position to squeeze 
the Government, as the maximum remuneration they can 
receive under the terms of the agreement is 40,000/. 


The London and North-Western Railway Company on 
Monday last opened a double line branch railway, 
about eight miles in length, extending from Plattbridge, 
Wigan, to Pennington, near Kenyon Junction. The line 


passes through a large coal-mining district and will be 
used for all mineral tratfic for Manchester and the south, 











thus relieving the Wigan depot, through which it formerlY 
passed, 

The Times states that the Government has made ex- 
tensive purchases of rails similar to those used on the 
Government railways in India. There were made at 
Middlesbrough, and are to be laid with a 3ft. 6 in. gauge 
along the Nile under Lord Wolseley’s instructions. Two 
engines have likewise been purchased for use on this rail- 
way, and will leave this country on Saturday next in the 
ship Canopus for Alexandria, whence they will be con- 
veyed by rail to Assouan. 


According to a statement made by the President of the 
Board of Trade, the cost of the present timber mail 
jetty at Holyhead was 48,226/., and since 1864, 26,985/. has 
been spent in renewal. Another 7000/. is to be spent in 
raising it. ‘The average expenditure for keeping it in 
repair for some years has been about 2000/. per annum. It 
has been suggested to replace the timber structure by one of 
stone, and this Sir John Hawkshaw estimates would cost 
150,000/. 

With regard to the Navy question, Sir E. Reed, M.P., 
writing to the Times, says: ‘‘ My motion includes censure 
upon a particular department, and does not involve a cen- 
sureupon the Government generally. I feel bound to do 
my utmost to put a stop to the sending into battle of hun- 
dreds of thousands of the officers and seamen of the Royal 
Navy in ships which professional men outside the Admi- 
ralty and the Navy regard as monstrously unfit for the 
purpose for which they are built.” 

The appropriation account of the sums granted by 
Parliament for Navy services for the year ended March 
31, 1884, has just been published, together with the report 
of the Comptroller and Auditor-General thereon. With 
this is given a statement of the surpluses and deficits 
upon the grants for Navy services for the year in ques- 
tion. The abstract account shows that whereas the 
Exchequer grants amounted to 10,899,500/. the net ex- 
penditure was 10,758,594/. 1s. 5d.; thus leaving a net 
surplus of 140,905/. 18s. 7d. 


The business lately carried on by the Siren Fog Signals 
Company has been acquired by the Pulsometer Engineer- 
ing Company, of 61, Queen Victoria-street, E.C. This 
business has received a great extension within the last two 
years by the production of apparatus that will automa- 
tically give high and low notes in a pre-arranged order, 
Two large plants are being erected on Ailsa Craig and 
the Mull of Cantyre; the trumpet houses in the former 
case are more than a mile from the pumping station, and 
require no attendant. Mr. Charles Ingrey, the engineer 
to the late company, continues his connection with the 
business, 


The annual meeting of the Royal United Service In- 
stitution was held on Saturday last, Lord Morley presid- 
ing. The gold medal of the Institution for an essay on 
the subject ‘‘ Should the European Army in India con- 
tinue as at present constituted, or should it be converted 
in whole or in part into a Local Force?’ was awarded to 
Captain G. F. Brown, of the Northamptonshire Regi- 
ment. The subject for naval essay of this year is ‘‘ The 
Changes in the Condition of Naval Warfare owing to the 
introduction of the Ram, the Torpedo, and the Submarine 
Mine, having regard chiefly to the following points in our 
own and foreign navies, viz., training of personne/, con- 
struction and protection of material, and attack and de- 
fence of ships and harbours.” 





TRIPLE EXPANSION ENGINES. 
To THE EpiTor oF ENGINEERING. 

Srr,—Allow us to point out that the Table of triple 
expansion engines given in the letter published in your 
issue of 13th ult. (page 173) is incomplete, in so far as our 
experience is concerned, as in the year 1882 we supplied 
the engines and boilers for the Claremont and Albertina, 
both belonging to Messrs. Fisher, Renwick, and Co. of 
Newcastle-on-Tyne. 

The engines were 14} in., 20} in. and 40 in. respectively, 
and 33 in. stroke ; working regularly at a pressure of 150 lb. 
We think these were the first boilers of common marine 
type which were made to carry so high a pressure. 
These vessels have been very successful in every way, and 
exceedingly economical in fuel. 

Yours respectfully, 
DovGLas AND GRANT. 
Dunnikier Foundry, Kirkcaldy, March 9, 1885. 








SECONDARY BATTERIES. 
To THE EpiToR OF ENGINEERING. 

S1r,—As to Mr. Sellon “ challenging” me to prove that 
M. Planté anticipated him in the pt Moma of plates of 
the form described and claimed in Mr. Sellon’s patent of 
the 10th September, 1881, I can only say that I did not 
and do not wish to prove anything of the kind. What I 
said and persist in saying is that M. Planté’s electro- 
chemical roughening of plates, described in his patent of 
10th May, 1873, debars Mr. Sellon from claiming broadly 
roughening by any chemical process, and therefore as a 
consequence that Messrs. Elwell and Parker are entitled 
to specifically claim roughening by nitro-sulphuric acid. 
And I would here again draw attention to the fact that 
Mr. Sellon seems entirely to ignore Messrs. Elwell and 
Parker’s claim to the use of nitro-sulphuric acid as shown 
in the following extract from their patent, viz., ‘‘ There 
is also formed upon the electrodes during their preparation 
in the mixed acid solution, aforesaid, sulphate of lead, to 
any desired extent, and this salt deposited on the rough- 
ened surface subsequently becomes converted during the 
action of the battery into peroxide of lead, or spongy lead 
according to the direction of the current. According to 
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this part of our invention the electrodes are prepared in 
about 48 hours, more or less, and when placed in the 
battery cell such cell is of full storage capacity, whereas an 
ordinary Planté battery is not at its full capacity until 
after a lengthened period of working.” Here then we 
have an improvement on the Planté battery which being 
merely a variety constitutes a recognition of the Plante 
system. Surely Mr. Sellon cannot octopus-like cover all 
this with the few comprehensive words ‘“‘any chemical 
process.” 

I hardly know whether to be amused, surprised, or 
alarmed by the turn this correspondence is taking. First, 
Mr. Sellon by deploring that he is not “sufficiently ex- 

licit,” twits me, so to speak, with being dull of compre- 
2ension, and now he accuses me of making ‘‘ unwarrantable 
statements ” which may induce “the public to believe 
they are free to purchase iufringements.” My experience 
of the public is that they are not so easily persuaded as 
all that, but of course they are “‘ free” to do as they please, 
nor do I see how by their actions I incur any responsibility. 
This last letter of Mr. Sellon’s practically amounts to a 
threat ; but who, I should like to know, began this corre- 
spondence ?—Mr Sellon ! What was his object ?—To prove 
that Messrs. Elwell and Parker had no valid patent! Am 
I then as one of the public not allowed to give an opinion, 
or does Mr, Sellon regard himself in the privileged light 
of a preacher who says what he pleases, well knowing 
that he runs no risk of being contradicted ? Apologising 
for the lengthiness of this letter, 

IT am, Sir, yours faithfully, 
F. MaxweE t-LytTe. 
Cotford, Oakhill Road, Putney, March 9, 1885. 


To THE Epitor OF ENGINEERING. 

Sir,—A misprint occurs in my letter of the 3rd instant 
which affects the point of the argument. 

The concluding words of the extract given from my 
patent specification ‘‘if used with such packing” should be 
**if used without such packing.” 

I am, yours faithfully, 
JOHN S. SELLON. 
The Hall, Sydenham, March 7, 1885. 








STUDENTS’ EXAMINATION QUESTIONS. 
To THE EpiTor oF ENGINEERING. 

Srr,—The following two questions which have been set 
at this week’s examination tu the students attending Sir 
Wm. Thomson’s lectures, may interest some of your 
numerous readers. (Solutions will be given next week). 

1. The double flywheel of a gas engine is equivalent to 
amass of one French ton in a rim of 60 centimetres 
(23.6 in.) radius. At the end of an explosion of the gas it 
is revolving at the rate of three turns per second. At 
what rate will it be revolving } second later if it has been 
yielding energy at the ‘average rate of 6 horse power? 
(one horse power=76 metre kilogrammes per second). 

2. Find the amount of uniform torque (commonly called 
couple) required to transmit work at the rate of 5000 
horse-power through a shaft revolving at the rate of 60 
revolutions per minute. Hence find the amount of twist 
per 1000 cms. which this torque would produce in the iron 
screw shaft of a steamer. Diameter of shaft=40 cms. 
(152 in.) Rigidity modulus for iron=780 French tons per 
square centimetre. 

I am, Sir, yours, &c., 
M. M. L. 

Physical Laboratory, the University, Glasgow, 

March 9, 1885. 








HEATING BY RADIATION. 
To THE EpiTor oF ENGINEERING. 

Srr,—Your issue of the 27th ult. contains an article on 
the above subject by Mr. John Head, in which he makes 
reference to furnaces which were altered this time last 
year at the Landore Works, and are still at work, a result 
entirely unprecedented in this class of furnace. I beg to 
ask Mr. Head, through your medium, if he means by 
this that these furnaces have not been out for repairs 
during the whole of this time ; in fact, it would be interest- 
ing to know the output per week of such furnaces, then we 
may compare them with the results of those now working 
in Scotland. 

I am, Sir, yours obediently, 
March 10, 1885. ONE INTERESTED. 








THE STATE OF THE NAVY. 
To THE EpITOR OF ENGINEERING. 

Srr,—Ufp to last night, when ‘J. C.’s” letter in your 
issue of the 6th of February, was pointed out to me, I 
was quite unaware that any one had taken the trouble to 
criticise my view of the ‘‘ State of the Navy.” I hope, 
however, that it may not yet be too late to say a few 
words in reply. ‘J. C.” begins by misquoting my letter 
as follows: ‘‘Itis said that speed is not necessary for 
our cruisers as long as they are well armed.” I think 
** J. C.” will find on referring to the letter in question 
that this remark applies only to ships for convoy work 
and colonial defence, and that it is for these purposes— 
defensive purposes both—that I consider that vessels 
possessing the speed mentioned might be utilised. Of 
course I have no intention of going the length of saying 
that if new vessels are to be built, their speed is to be 
limited to 14 or even 20 knots; my contention simply is 
that we have ships which can be practically used for these 
purposes. ‘‘J. C.” demurs to my statement that we have 
at the present moment more fast cruisers than any other 
power, and says, “‘ I will only mention one small cruiser 
in the French fleet, which travels on service 14? knots.” 
I'm afraid I cannot quite see what this has to do with the 
matter, for I would go still further and say that they have 





several cruisers that will steam even faster than this ; 
but for all that, I must hold to my original state- 
ment, and recommend to ‘‘J. C.” the perusal of La 
Carnet de L’Oficier de Marine, which is admitted 
to be the best authority extant on these matters. A re- 
ference to this book will also enable him to discover the 
twelve vessels having a speed of from 17 to 15 knots, and 
forty-nine going over 14 knots. I am quite prepared to 
admit that, viewed in the light of modern efficiency, our 
cruisers are by no means efficient, but it must be remem- 
bered that the world is essentially progressive, and we 
cannot expect our older ships to possess all modern per- 
fections. I think if ‘‘ J. C.” will study closely the volume 
referred to he will tind that our cruisers are more in num- 
ber and more efficient than those of any other power. The 
contention that the whole French armament is superior 
to ours because they have breechloaders as compared with 
our muzzle-loaders, is most misleading, for any ‘one who 
has had any experience in the matter must know that the 
fact of a gun loading at the breech does not necessarily 
make it better than a muzzle-loading gun, and that most 
of the breechloading guns mounted in the older French 
ships are of an old pattern, and as different to the new 
powerful breechloading guns as chalk is to cheese. One 
more point which I would like to touch upon is ‘J. C.’s” 
statement that steaming and sailing qualities cannot be 
combined in the same vessel, and here I venture to differ 
with him, not because I profess to be qualified to argue 
the point on scientific grounds, but because I have served 
in the same squadron with a vessel which did actually 
combine these two qualities. I allude to H.M.S. Incon- 
stant, which ship could comfortably steam 15} knots on 
service, and when under sail with a stiff breeze could hold 
her own against the Immortalité, one of the fastest 
frigates in the service. Apologising for taking up so much 
of your valuable room, and thanking ‘‘J. C.” for his 
criticism, 
I remain, Sir, yours truly, 
A Captain, R.N, 








FINDING A BOREHOLE. 
To THE EpiTor oF ENGINEERING. 

S1r,—In vol. xxix. of the Transactions of the North of 
England Institute of Mining and Mechanical Engineers, 
page 61, a description will be found of an instrument for 
ascertaining the inclination and direction of boreholes by 
Mr. Guthrie and myself. This instrument is actuated by 
hydrofluoric acid, which etches upon glass the amount of 
deviation, while the direction of the deviation is found 
by means of a compass and stop-watch. Its use in Ger- 
many has revealed some curious deviations of boreholes, 
and like the instrument described by Mr. E. F. Macgeorge 
in your issue of January 23rd, is better adapted for find- 
ing, boreholes than the method successfully adopted by 
Mr. Andrew Haddow in a case cited by you in your issue 
of January 9th. I am, Sir, &c., 

Cu. ZIETHEN BUNNING, Min. Eng. 
Central Provinces, East India, 
bruary 18, 1885. 


Waura Colliery, 
Fe 


THE METALLURGY OF COPPER. 
To THE EDITOR OF ENGINEERING. 

Str,—Referring to the last paragraph in the letter of 
your correspondent ‘‘ Metallurgical,” which appears in 
your issue of the 6th inst., as to the great boon which he 
thinks the process of depositing copper by electricity has 
brought to the consumers of high conductivity copper, we 
think he is rather misleading. 

We have constantly for some years past prepared cop- 
per in large quantities in our smelting works, without the 
aid of electrical deposition, possessing a conductivity ex- 
ceeding 99 deg. and often 100 deg. in terms of Matthiesen’s 
standard for pure copper, and we should only be too 
pleased to supply ‘‘ Metallurgical” or any of his friends 
to any extent with such copper, either in wire or other 
manufactured form. 

At present we fail to see any advantage in the electrical 
process except for the treatment of auriferous or argenti- 
ferous material. 





Weare, Sir, yours faithfully, 
Txos. BOLTON AND Sons, 
Oakamore Mills, near Cheadle, Staffordshire, 
March 11, 1885, 








FIRING EXPERIMENTAL FUZES. 
To THE Epitor OF ENGINEERING. 

S1r,—Having had some experience in the invention and 
experimental firing of fuzes, I would be glad if you could 
find space for this communication in your valuable 
journal. 

Mr. Lowe, one of the sufferers by the recent terrible ex- 
plosion at Shoeburyness, in his evidence before the coro- 
ner’s jury, stated that it was absolutely necessary that 
the shells, in firing fuzes experimentally, should be charged 
with a bursting charge. 

I was much astonished at this statement, knowing as I 
do that there is no necessity whatever that the shells 
should be so charged to properly test the fuze. 

Some years ago I attended aseries of experiments with 
fuzes at the artillery practice ground at Vincennes, near 
Paris, and noticed that the shells fired did not burst, and 
that they were recovered and used over and over again ; 
a puff of smoke from the shell and a report similar to 
that of a musket indicating the action of the fuze. 

I carefully noted the construction and preparation of 
these shells, which was as follows: They were of the 
elongated pattern used in rifled ordnance, with a screwed 
fuze hole at the point, and another smaller hole near the 
fuze hole. This smaller hole was about the diameter of 
the bore of an Enfield rifle, and tightly stopped with a 
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common cork. A musket charge of powder was put into 
the shell and a length of about one yard of quick match 
doubled up and pushed into the shell through the fuze 
hole ; the fuze was then screwed in and the shells fired. 
If the fuze acted the quick match communicated the flash 
from the fuze to the charge, which was not strong enough 
to burst the shell but sufficient to blow out the cork and 
thus indicate the action of the fuze. 

It will be seen at once that the part explosion 
of afuze ina shell so prepared would only result in the 
blowing out of the cork, which could hardly in any case 
inflict a fatal injury. That a plan so simple, economi- 
cal, and safe, should not have been known, or employed 
at Shoeburyness, is certainly strange and much to be re- 


gretted. 
C. A, McEvoy, 
March 10, 1885. 








EXPLOSION OF GAS IN BOILER FLUES. 
To THE Epitor OF ENGINEERING. 

Str,—The inclosed extract from a Wakefield paper of 
an explosion near that town fourteen days since may 
interest your readers, bearing as it does directly upon the 
subject of gas explosions. nis kind of explosion is not 
rare in my memory, and many of your readers I dare say 
could furnish instances of very curious explosions in flues 
of steam boilers. 


Tae WAKEFIELD WATER WoRKS.—ALARMING ACCIDENT AT THE 
Srantey Pumpine Sration.—On Wednesday morning a rather 
serious and very alarming accident took place at the water works 
pumping station, near Stanley Ferry, belonging to the corporation 
of Wakefield. It seems that some repairs were needed in connec- 
tion with one of the boilers, and in order that the work might be 
carried out the fire under the boiler had been damped down. A 
number of men were engaged on the work, including Mr. Nathan 
Dews, the resident engineer, and his son, Mr. Nathan Dews, Jun. 
Whilst proceeding with their work the men were greatly alarmed 
by a loud explosion, followed by a cloud of “ blazing fire,” and a 
shower of soot, dust, &c. Some of the men were knocked down 
by the force of the explosion, and remaining where they alighted 
escaped serious injury. Mr. Dews and his son were not so fortu- 
nate, both of them being very severely burnt on the face, arms, 
and hands, and their hair was much singed. Mr. Statter, surgeon, 
Wakefield, was at once summoned to their assistance, and yesterday 
he reported that both the sufferers were progressing favourably. 
It is supposed that the explosion was caused by an accumulation 
of gas or firedamp becoming ignited. There was no damage to 
the property. 


Mr. Dews, the injured man, is an old boiler engineer 
who understands his work. All the more reason that 
firemen and those in charge of boilers and economisers 
should watch the ventilation of flues at all times, parti- 
cularly during any repairs or alterations. 

I am, Sir, yours truly, 
° JosEPH TWIBILL. 

Manchester, March 11, 1885, 








SAND-PAPERING MACHINES. 
To THE Epitor OF ENGINEERING. 

Srr,—Can any of your readers inform me whether there 
is any other material used on sand-papering machines but 
= If so, what it is, and where it is to be ob- 
tained. 


Sunderland, March 11, 1885. SHIPBUILDER. 








Tue New ZEALAND Maits.—The New Zealand Govern- 
ment has been empowered by the New Zealand House of 
Representatives to make arrangements with the New Zea- 
land Shipping Company for the conveyance of mails direct 
from England to New Zealand. hese mails will as 
closely as possible alternate with the monthly San Fran- 
cisco mail to Auckland, so as to give New Zealand the 
advantage of a fortnightly service. 


CANADIAN Pactric Rattway.—Mr. Stephens, the presi- 
dent, has returned from England and reports that satis- 
factory arrangements have been made in regard to the 
Lachine Bridge. A loan of nearly 2,000,000 dols. has been 
raised on she tends of the Quebec and Ontario Railway 
which, it is expected, will be devoted to the bridge and 
to the extension of the line from Smith’s Falls to Mon- 
treal by way of St. Ann’s. It is also stated that the 
Credit Valley line will be extended from St. Thomas to 
the Detroit. Mr. Stephens has established a company 
torun a line of steamers between the terminus of the 
Canadian Pacific in British Columbia and Japan and 
China, to commence in the spring of 1886, when the 
through line will be completed. It is stated that amicable 
working arrangements have been entered into between 
the Canadian Pacific and the Grand Trunk, 


GerRMAN STEAM NAvIGATION.—Proposals have been 
brought forward for the establishment of several new 
steamship lines, largely subventioned, to trade between 
German ports, the East Indies, and Australia. The 
routes comprise a line to Hong Kong, touching at 
Rotterdam or Antwerp, Lisbon, Suez, Colombo, and 
Singapore, with connecting lines from Trieste to 
Brindisi and Alexandria, and also between Hong Kong 
and Yokohama, calling at Shanghai, Nagasaki, and one 
of the Corean ports, and a third between Aden and Bom- 
bay. The Australian route will be from Hamburg or 
some other German port to Sydney, by Suez, Adelaide, and 
Melbourne, with a branch to Auckland and the South Sea 
Islands. Steam communication is also proposed between 
Germany and Delagoa Bay, calling at Havre or Cher- 
bourg, Angra Pequena, Cape Town, Natal, Mozambique, 
and Zanzibar. 















Marcu 13, 1885.] 


ENGINEERING. 





275 








COMPOUND SPIRAL PISTON PACKING. 


CONSTRUCTED BY MESSRS. DURHAM AND CHURCHILL, 
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Tur annexed figures illustrate a new form of piston 
packing manufactured by Messrs. Durham, Churchill, 
and ©o., of 23, Leadenhall-street, E.C. The spring is 
in the form of a series of short spirals, connected 
together alternately at the top and bottom, the whole 
being made from one continuous piece of bar or wire. 
The ends enter a short coupling (see below) which keeps 
them in relative position and also serves as a means of 
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adjustment for the length of the spring. This coupling 
is formed of a few turns of wire and can be imme- 
diately lengthened by separating the spires. This has 
the effect of holding the ends of the spring farther 
apart, and of increasing the elastic force of the rings 
against the wall of the cylinder. As will be seen, 
the cross section of each ring resembles that of 
an angle-iron with a very considerable portion of the 
angle filled up. 
the connecting pieces, between the spirals, stand near 
the top of these inclines, a wide space intervening 
between the edges of the adjacent rings, 
ring is screwed down the spring is compressed in 
the direction of its least resistance, that is towards the 
centre, until the connecting pieces have slid down the 
inclines and reached the flat surfaces beyond them. 





When the piston is first put together | 


| of stocks of material in consumers’ hands. 
As the junk | 
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facturers, in order to secure enough work to run, have 
been taking orders at, apparently, cost price. One order 
for 2500 tons was placed this week for bridge iron, for a 
bridge across the Arkansas river. It is understood 
that orders footing up about 12,000 tons are about to 
be placed, and that Pennsylvania mills will secure a 
bulk of it; 7000 tons of Bessemer and spiegel were 
ordered this week, and inquiries are in hand for addi- 
tional supplies, including old rails. Quotations are 
17.50 dols. for old rails; 26 dols. to 27 dols. for new steel 
rails; steel slabs, 29 dols. to 31 dols.; plate iron, 
2cents; beams and channels, 3 cents; shell and tee 
iron, 2.50 dols.; steel nails, 2.20 dols. to 2.30 dols.; 
iron nails, 2.15 dols.; merchant iron, 1.50 dols. to 
1.75 dols.; crude iron, 15 dols. for forge, 16.50 dols. 
and 17.50 dols. for No. 2and No. liron. Production 
of crude iron is still held in check. Merchant and 
sheet iron is in moderate request. Improving inquiries 
for plate and shapes promise increased activity at mills, 
and this week two have started up with orders for 
thirty days. At Pittsburg there is a great deal of idle- 
ness among the mills, and much distrust. But few 
mills are full of orders just at present, though a feeling 
of expectancy prevails in the iron trade circles, in view 
of the near approach of spring trade, and the absence 
The snow 
blockade and the extremely cold weather have stopped 
business in the north-west, but pleasant weather is at 
hand, and a general improvement is probable. Buyers 


| for nails are crowding in orders in all markets, to pro- 
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The rings are yet far from meeting, but the force | 
tending to expand them has already reached its | 


maximum, and the further screwing down of the junk 
ring compresses the spirals, adding only to the resistance 
which holds the rings from moving vertically with 
relation to the piston, and not increasing the friction 
upon the cylinder walls. This is the salient feature of 
the arrangement, und it is a very important one. If 
the outward and the vertical pressures of the piston 
increase simultaneously there is always the possibility 
that the former will be too great, and that the requisite 
pressure between the rings and the piston body will be 
accompanied by an excessive friction upon the cylinder 
walls. In the piston before us the engineer is conscious 
how much radial pressure he is producing, and if it be 
too great or too small he can easily adjust the spring 
to give the required result. When that is complete he 
screws down the junk ring, and the effort he exerts 
assures him that he has obtained the powerful thrust 
which he desires to insure a perfectly steam-tight 
joint at all times. The rings are made as light and 
elastic as is consistent with strength, and adapt them- 
selves with the utmost readiness to the change of form 
which a cylinder always undergoes from the unequal 
expansion produced by its having valve chests and 
passages upon one side of it. This is an important and 
most necessary feature. 

These rings and packing are being largely used in 
steam hammers and marine engines, and have given 
great satisfaction. 
engineer in charge has reported a very notable increase 
in speed, showing that the loss by friction had been 
greatly reduced. 


NOTES FROM THE UNITED STATES. 

PHILADELPHIA, February 27, 1885. 
Tue prolonged idleness in the American iron trade 
is likely to give place to a comparative activity in a 
short time, by reason of the placing of large require- 
ments by railroad companies in order to take advantage 
of the extreme depression. Andrew Carnegie, who is 
an authority on trade prospects, has recently stated, 
after conference with several railroad managers, that 
business will shortly revive, particularly in steel rails, 
and bridge and plate iron, The mills throughout the 
country are now very short of orders, and some manu- 











On board more than one vessel the | 








vide for building requirements during the spring and 
summer. The Pittsburg pipetrade is dull. Merchant 
steel is more active, at 9 cents for refined cast, and 
3 cents for Bessemer. The Edgar Thompson Works 
are delivering rails in Chicago at 29 dols., 26.75 dols. 
at works. Old steel rails are selling at 15 dols.; crop 
ends, 17.50dols.; bloom ends, 17 dols. There are no 
rumours of additional failures, but it is known that a 
few concerns are in need of good management. The 
Ohio iron districts are working about two-thirds time. 
Steel nails are in very active demand at Wheeling, 
but their introduction is likely to be opposed by car- 
penters, contractors, and builders, who assert that this 
nail has only one peculiar merit, and that is smooth- 
ness of surface, and that the smoothness of the surface 
interferes with the staying qualities of the nail. At 
Youngstown a large amount of bridge iron has been 
recently placed, on account of the sweeping away of 
bridges by freshets. Several mills go on double turn 
next week. Stocks of crude iron there are light. At 
Baltimore the Abbott Company contemplate reorga- 
nisation for the purpose of making bridge iron and 
steel rails, particularly for southern markets. Several 
new railroad enterprises have been brought to the 
attention of railmakers, and an improving demand for 
steel rails is predicted ona basis of 26 dols. at works. 
Railroad companies are revising their freight charges 
upon a lower basis, which affects low-class freights such 
as iron, steel, coal, coke, lumber, and other heavy 
material. Their rates on anthracite coal have been 
reduced 30 cents per ton to Philadelphia. Several 
meetings of railway managers are to take place next 
week, to discuss freight reductions. This voluntary 
action on the part of so many railway companies is 
due partly to the anti-discrimination policy which they 
have pursued, and which has given rise to a pretty 
well concerted movement upon the part of shippers to 
promote protective legislation in several States. The 
representatives of five commercial bodies have been at 
the capital of this State seeking redress and protection 
at the hands of the Legislature. The manufacturing 
interests have reduced wages and cost of production 
in every department, and are directing their efforts to 
railway companies with evident success, although the 
reduction will be of a compromising character only. The 
iron manufacturers will probably insist, even at the 
cost of a lockout, on a sharp reduction in the cost of 





mill labour, which is now about 2 dols. per ton for 
puddling iron above the rates paid east of the moun- 
tains, the figures being 3.50 dols. east, and 5.50 dols. 
west. 





THE SUAKIN-BERBER RAILWAY. 
BELOw we reprint in full a Parliamentary paper which 
was issued on Monday last, giving the agreement between 
the Secretary of State for War and Messrs. Lucas and 

Aird, for the construction of a line of railway from Suakin 

towards Berber : 

Articles of Agrement made this 6th day of March, 1885, 
between Charles Thomas Lucas, Thomas Lucas, and 
John Aird, of No. 37, Great George-street, Westminster, 
co-partners, under the style and signing these presents 
‘* Lucas and Aird,” and hereinafter called the agents, of 
the one part, and Her Majesty’s Principal Secretary of 
State for the War Department, who (or other the Secre- 
tary of State for the t.me being of the War Department) 
is hereinafter called the Secretary of State, of the other 





part. 

1. The agents, shall for the consideration hereinafter 
mentioned, construct for the War Department for the 
purposes of the expeditionary force sent out to Suakin, 
and according to the orders and under the control of the 
general officer for the time being in command of the same 
force, a 4 ft. 84 in. gauge single line of railway from Suakin, 
and thence in sections to or so far towards Berber as may 
from time to time be ordered in writing by the Secretary of 
State, and also an 18 in. gauge single line of railway in or 
about Suakin as may from time to time be ordered by the 
Secretary of State. ‘The War Department engages to keep 
the way clear and the working staff aiedek” 

2. Each section so ordered, as aforesaid, shall be exe- 

cuted along such line and generally in all respects accord- 
ing to such orders as the said Secretary of State or the said 
General in Command shall from time to time direct, but 
the Secretary of State shall not be under any liability 
=n of any section not so ordered by him as afore- 
said. 
3. The agents shall supply or purchase and send out 
from England to Suakin, and thence along’ the said rail- 
ways all necessary and proper plant and materials for the 
purposes aforesaid, and also a sufficient and efficient work- 
ing staff for the same purposes, and generally all such 
plant and materials and working staff as may from time 
to time be required by the Secretary of State for the same 
purposes. And herein the term working staff shall include 
managers, civil engineers, artisans, workmen, and other 
persons necessary for the proper construction of the said 
railways. 

4. The agents shall be at liberty, ifand so far as the 
said General in Command shall permit the same to be 
done, to employ natives of the Soudan or elsewhere as 
labourers or otherwise as part of the said working staff. 

5. The details and description of all sleepers, rails, and 
other materials for the said railways shall be subject to 
the approval of the Secretary of State. 

6. ‘The plant for the purposes aforesaid shall include all 
engines, trolleys, and ballast wagons, and other equip- 
ment necessary for the working of the said railways 
during construction or ordered in that behalf by the 
Secretary of State, as aforesaid ; but the details of any 
engines, trolleys, ballast wagons, or other equipment pro- 
posed to be supplied without special order shall be sub- 
ject to the approval of the Secretary of State, and the 
agents shall, during the continuance of this agreement, 
keep in repair and working order any of the articles men- 
tioned in this clause as may from time to time be ordered 
by the said General in Command. 

7. The agents shall for the purposes aforesaid place the 
whole of their establishment and plant at the disposal of 
the Secretary of State, and use their best endeavours to 
execute with the utmost despatch all orders and directions 
from time to time given tothem or their hereinafter men- 
tioned manager, by or on behalf of the Secretary of State, 
and shall also by themselves and by their said manager 
and working staff give all advice and assistance in their 
power in the construction and maintenance of the said 
railways and the efficient working thereof. 

8. All plant and materials for the construction of the 
said railways, including herein all such engines, trolleys, 
ballast wagons, and other equipment as aforesaid which 
shall be shipped from England under this agreement, shall 
previous to or during the shipping thereof be inspected by 
some officer of the War Department to be appointed by the 
said Secretary of State in that behalf, and shall be to his 
entire satisfaction ; and for that purpose the agents shall 
from time to time give to the Secretary of State proper 
and sufficient previous notice in writing of the time and 
place of shipment of any articles proposed to be so shipped, 
and no articles which on any such inspection shall be dis 
approved offor objected to, shall be supplied or considered 
as supplied under this agreement, nor shall the Secretary 
of State be charged therewith. 

9, All articles supplied or purchased by the agents for 
the purposes of this agreement, and which shall be shipped 
as aforesaid, and shall not be disapproved of or objected to 
as aforesaid, shall be the property of the Secretary of State, 
and before 10 days next after the sailing from England of 
any ship in which the same shall be shipped, the agents 
shall deliver to the Secretary of State a schedule of the 
articles so shipped therein, and in such schedule such of 
the same articles as shall have been purchased by the 
agents for the purposes of this contract shall be priced out 
according to the prices at which the same shall have been 
so purchased, and such of the same articles as shall be sup- 
plied by the agents shall be priced out according to the 
fair and reasonable prices for the same, and such schedule 
shall be accompanied by a copy of the receipted bill of 
lading for the articles therein comprised, and a policy for 
the insurance thereof in the name of the Secretary of State 
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and within 10 days after the delivery of such schedule and 
copy bill of lading and policy, the Secretary of State shall 
pay to the agents the price of the said articles according 
to the priced list. 

10. The agents shall forthwith deliver at the War Office 
a pay list containing the names and rates of pay of the 
managers hereinafter mentioned, if any, and working 
staff clready employed for the purposes of this agreement, 
and henceforth and at all times j era the continuance 
of this agreement, none. the War Department supplied 
with a corrected pay list, so as to show at all times 
during this agreement the names and rates of pay of the 
manager and working staff employed thereunder. 

11. The rates of pay aforesaid and the other terms of 
employment of the said manager and of the several 
members of the working staff shall be subject to the 
approval of the Secretary of State, and (subject to any 
special directions to the contrary by the Secretary of 
State) the agents shall provide that no member of the 
working staff who may by sickness in the Soudan be in- 
capacitated from performing his duties there, shall be 
entitled to more than half-pay during such incapacity ; 
but the agents may provide that any member of the 
working staff, who may have been originally sent out 
from <y wey: shall, if invalided, be provided by the Secre- 
tary of State with a free passage back to England, and 
they shall provide and notify to the said manager and all 
the members of the working staff that while in the Soudan 
they are to be taken as attached to and accompanying 


= said expeditionary force and to be subject to military 
ov 


12. The agents shall at all times during the continuance 
of this agreement, and for the purposes thereof and of 
managing on the said railways the carrying out of this 
agreement, keep an efficient manager there to represent 
them and receive orders with respect thereto, and such 
manager shall be under the orders of the said General in 
Command, or of an officer to be specially appointed by him 
in that behalf, and such manager shall, to the best of his 
ability, obey and carry out all such orders as aforesaid in 
relation to this agreement. 

13. The appointment of any such manager, as aforesaid, 
shall be subject to the approval of the said General in 
Command, and no — shall be so appointed or con- 
tinued as manager if objected to by such general. 

14. The said manager shall manage and efficiently super- 
intend the said working staff, and, save so far as the said 
General in Command shall direct to the contrary, the 
same staff shall be under the orders and control of the 
_ said manager. 

15. The said manager shall draw all such transport 
animals as he shall require for the construction of the said 
railways from the said General in Command, but only so 
far as, and not any further than, in the judgment of the 
said general the exigencies of the said expeditionary force 
will permit the same to be done. 

16. The said manager shall be entitled to draw from the 
Chief Paymaster for the time being at the base of opera- 
tions of the said expeditionary force, all moneys which he 
shall from time to time — for payment of the salaries 
and wages of himself and of the said working staff and 
other necessary outlay there. 

17. The said manager and the said working staff from 
England shall, while in the Soudan, be rationed and 
clothed by the War Department, upon scales to be agreed 
on between the agents and the Secretary of State, or be- 
tween the said manager and the said General in Com- 
mand, and be alsosupplied by the War Department with 
such camp equipage for use there as may be approved of 
by the said General in Command, and also with medical 
attendance from the Army Medical Staff. 

18. If any of the said working staff from England shall 
be killed by the enemy in the Soudan, or die from wounds 
received from the enemy there, or from the effects of the 
climate there, the personal representatives of any and 
every person so killed or dying, shall be entitled as a gra- 
tuity from the War Department to a sum equal to one 
year’s pay of such person. 

19. The agents shall in consideration of the agreements 
on their part herein contained, be paid by the War De- 
partment a commission of 2 per cent. upon all expendi- 
ture by the War Department under any of the other 
articles of these presents through the agents or by means 
of their establishment, but so that such commission shall 
not exceed 20,000/. in the whole, and such commission 
shall be added to each account delivered, and so far as 
may be, shall be payable at the same times as such 
account. 

20. If the said railways, or such sections thereof as may 
be ordered by the Secretary of State, shall be satisfac- 
torily completed in all respects according to this agree- 
ment, of which the Secretary of State shall be the sole 
judge, without appeal, then and in such case the agents 
shall, in addition to their commission under the clause 
last hereinbefore contained, be also paid by the War De- 
— a bonus equal to the amount of such commission, 

ut not exceeding the further sum of 20,000/. as aforesaid, 
and payable on or before the expiration of three calendar 
months next after the completion by the agents of all 
matters required to be done by them under this agree- 
ment. Provided nevertheless that on the satisfacto 
completion as aforesaid of any such section as aforesaid, 
and of which the Secretary of State shall, as aforesaid, be 
the sole judge without appeal, then, if and so far as the 
expenditure as aforesaid in respect of such section can be 
separately determined, and of which the Secretary of 
State shall also be the sole judge without appeal, the part, 
if any, which in respect of that expenditure shall be pay- 
able of the said bonus, shall be payable on or before the 
expiration of three calendar months next after the com- 
pletion of such section. 

21. This agreement, so far as regards the agents’ part 
thereof, shall be carried out by them, or the survivors or 





survivor of them, personally and as agents or agent for 
the War Department, and neither they nor any of them 
shall assign or sublet any part thereof. 

In witness, &c. 








FOREIGN AND COLONIAL NOTES. 

The Simplon.—It is proposed to carry a railway through 
the Simplon. The Paris, Lyons, and Mediterrancan 
Railway Company will contribute 1,600,000/. to the pro- 
ject. Italy will complete the approaches. 


Tasmanian Railways.—Tenders for the construction of 
the Fingal line have been opened at Hobart. ~There 
were sixteen tenders from contracting firms in the 
various Australian colonies, the lowest of which was for 
83,807/. 1s.; but the name of the tenderer has not yet 
been divulged, as the Colonial Government wishes to 
inquire into the bona jides of the tender, The colonial 
engineer-in-chief’s estimate for the work was 80,000J. 
The receipts of the Tasmanian Main Line Railway in the 
first ten months of last year showed an increase of 7112/., 
as compared with the corresponding period of 1883. 


Another Great American Bridge,—A bridge, carrying 
the Northern Pacific across the St. Louis Bay, between 
Daluth and Superior, will, when completed, be one of the 
largest railroad bridges in the north-west of America. 
It will be nearly one mile in length, and will be composed 
of three sections. The draw will be 246 ft, long, the 
fixed truss span 160 ft., and the pile bridging 4290 ft., 
making the total length 4696 ft. 


Boston and the Grand Trunk Railway.—It is reported 
that the Grand Trunk Railway of Canada proposes to ex- 
tend its line from Portland to Boston. Several engineers 
have been surveying at Cape Elizabeth with this object. 


The French Navy.—In a pamphlet recently published 
» | Admiral Gongeard, some interesting details are given 
of the cost of French ironclads building at the commence- 
ment of 1884. Excluding harbour ironclads and armoured 
gunboats, the following sums have been expended for 
materials and labour at the date on fourteen line-of-battle 
ships building, or onthe point of completion: Foudro- 
yant, 376,640/.; Terrible, 257,2407.; Admiral Baudin, 
240,920/. ; Brennus, 5280/.; Charles Martel, 520/.; For- 
midable, 151,920. ; Hoche, 108,640/. ; Magenta, 39,0801. ; 
Neptune, 52,0807. ; Caiman, 160,840/. ; Furieux, 202,080/. ; 
Indomptable, 160,000/. ; Coquin (built at a private yard), 
131,800/.; Marceau (also built by private firm), 90,400/. 
The total expenditure to January 1, 1884, would thus 
appear to have been 1,977,240/. Admiral Gongeard shows 
that before these ironclads are finished an aggregate of 
5,200,0007., will have been expended. This does not 
include the armament of the fourteen vessels. 


Public Works in France.—M. Raynal, the French 
Minister of Public Works, has given some interesting in- 
formation with regard to the execution of the public 
works planned by M. de Freycinet, when that statesman 
was in office. The construction of certain new railways 
has since been made over to the principal companies ; but 
a sum of 35,160,000/. remained to be spent upon canals, 
rivers, and ports, of which 28,520,000/. was for canals ; 
4,000,000/. for ports ; and 2,640,000/. for rivers. A further 
expenditure of 4,000,000/. for ports, and 1,200,000/. for 
canals has since been found necessary, Havre requiring 
4,000,000/., and Bordeaux 800,000/. It is proposed to 
raise the money required by loans to the State from the 
local chamber of commerce, the loans to be repaid by 
annuities commencing in 1887, and to be spread over 
periods of 10, 15, and 20 years. 
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RECORD. 
ComPILeD By W. LLOYD WISE, 
SELECTED ABSTRACTS OF RECENT SPECIFICATIONS PUBLISHED 
UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
in each case after the price; w none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

C. of Specifications may be obtained at 38, Cursitor-street, 

hancery-Lane, E.C., either personally, or by letter, enclosing 
amount of —— postage, addressed toH. Reaper Lack, Esq. 

The date of the advertisement of the “pt ofa ppl - 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 

ve advertisement of the opt of a complete specification, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


MACHINE TOOLS. 


2936. J. Fielding, Gloucester. Automatic Valves 
and Valve Gear for Operating and gulating the 
Stroke of Hydraulic es. (6d. 2 Figs.) February 
8, 1884.—Two rams work in valve boxes and are provided with 
suitable cup packings, some of which act to control the inlet and 
outlet of the actuating fluid, to effect the return of the main ram 
and to control the flow of fluid to and from the main cylinder. 
Referring to the illustrations, the fluid under pressure enters by 
the pipe E and passes by the pipe G to the main cylinder, and by 
another passage to the bushed chamber 1, its pressure being 
exerted against the end of the ramC. The main slide then com- 
mences its downward stroke and by means of the link I, lever I, 
and link I' causes the ram C to ascend and close the outlet from 
the chamber beneath the piston B. Shortly before the termina- 
tion of the stroke, the cup packing on the ram C passes over the 
annular port in the bush and admits pressure through the passage 
X to the underside of the piston B, which being of greater area than 
the a piston, forces it upwards, leaving the passages so that the 
fluid in the main cylinder is free to escape by the passage G to the 
exhaust F. The pressure acting on the end of the ram C thus 
effects the reverse movement of the main slide and of itself, the 
ram C cutting off the admission of the fluid below the piston B 
and just before the end of the stroke opening it to the exhaust H, 











which is joined to the exhaust F. The pressure on the ram B 
then returns it to the position shown. In order to accommodate 
the motion of the punch or other tool to suit various thicknesses 
of plate, it is necessary not only to vary the length of the stroke, 
but also to adjust the tool so that when working at its minimum 
stroke it approaches more nearly the bolster or die than when 
working at its maximum stroke. This is effected by means of a 
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block sliding in the slot in the lever I and working upon a pin on 
a block K sliding in a fixed bracket L and operated by a screw, 
As shown, the block K is arranged for the longest stroke, but if 
moved to the other end of the slot, the main slide will make only 
a short stroke, the traverse of the plunger C remaining the same. 
If the exhaust H be closed by means of the plug D, the valve B will 
remain at the top of its stroke and thus also the main slide. (dc- 
cepted January 23, 1885). 


5999. C. G. Biggs and T. Wilde, Newport, Moa. 
Cutting ‘‘Shearings,” &c. (4d. 2 Figs.) April 5, 1884.—A 
main shaft passes through and is supported by stationary ribs at 
the end of the machine and carrying fixed blades. Cutting blades 
are rigidly keyed on the shaft. Preferably the machine is placed 
so that the shearings will fall upon the fixed knives when the 
blades are open to their fullest extent, the blades gradually closing 
upon and cutting the shearings into small pieces, which fall 
between the fixed ribs into a suitable receptacle. (Accepted Jan- 
uary 16, 1885). 


6010. W. F. Gilmer, Gosforth, Northumberland. 
Punching and Rivetting Machines. (Sd. 10 Pigs) April 5, 
1884.—This relates to improvements in the machines described in 
pe reams 3586 of 1884, by which punching or rivetting can be 
effected in corners inaccessible to ordinary rivetters, and also by 
which the transverse travel may be increased when desirable, and 
its removal and refixing readily effected. Referring to the illustra- 
tion, the longitudinal girders 1 are united at the ends by cross girders 
2. The end frames or bracket girders 3 are fixed to the structure to 
be rivetted by tension bolts 4, and have on them struts to regulate 
the working distance and projecting horns with heads 5 under 
which adjustable frames 6 on the longitudinal girders 1 close up 
by screws, and hold the machine in position. The cross frames 8 


move on the girders 1 by hand rack and pinion gear. One of the 
frames 8 carries the hydraulic cylinder having a ram fitted with a 
die 10, and the other the holding-up tool adjustable by a screw 
and handwheel, each fixed in a head adjustable transversely on 
the cross frames 8. The ram of the punching machine may be 
attached to an intermediate point in a lever of the third order, one 
end of which carries the tool, the other end resting and sliding in a 
fulcrum, the holding-up tool being fitted with an adjusting screw 
in the end of a corresponding lever fixed to a block travelling in a 
frame similar tothat which carries the cylinder, the opposite end 
of the lever resting and sliding in a fulcrum. The tools being 
carried by the projecting ends of the levers allow the machine to 
eck . in otherwise inaccessible places. (Accepted January 


W. R. Lake, London. (EF. F. Gordon and H. Hobbs, 
N.H., U.S.A.) Drilling Machines, [6d. 5 Figs.) 


p ne ae 


Concord, 





























April 29, 1884.—The object is to provide a suspended drilling 
machine furnished with a radial arm or frame adapted to swing 
entirely around a central shaft, and carrying the sliding head and 
geared drill stock adjustable up and down, and towards and from 
the central shaft, Referring to the illustration, the frame E swings 
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indrical portion of the hanger A, being held in its position 
= “er a lone F, secured in place bya set screw. The drill 
is rotated from the main shaft C as clearly shown. The move- 
7 t of the head H in the frame E is effected directly by the hand- 
wheel K and a rack and pinion. Tho drill a is raised and 
lowered by means of the handle T, and a pinion gearing witha 
rack R, to which the spindle is connected so as to be free to rotate, 
but is forced to rise and fall with the rack. A rope or chain is 
gecured at one end to the rack and passes over a pulley on the top 
of the standard, its other end being connected to a counterbalance 
weight sliding vertically up and down the standard. (Accepted 


January 27, 1885). 
SMALL TOOLS. 


. Harrison, Bradford. Expanding Boring 
Tools. a 4 Figs.) April 17, 1884.—The cutters slide in a 
headpiece, and have extensions re on the opposite sides of 
their inner ends. Each extension has secured to its inner edge a 
rack, the two racks facing one another. A pinion gears into the 
racks of both cutters, and by revolviug the pinion by means of a 
shaft the cutters are expanded or retracted. The cutters may be 
locked by a set screw pressing upon a plate near the cutting edge. 
(Accepted January 30, 1885). 


11,225. C. J. Galloway and J. Burton, Manchester. 
Tool Holder for Slotting Machines, &c. [4d. 4 Five.) 
August 13, 1884.—The tool holder is formed with a longitudinal 
bore extending from end to end. A screw thread is formed in the 
upper or rear end of the bore to which a screw spindle is fitted with 
its lower or front end extending to the rear end of the tool which is 
fitted to slide in a second bore formed at an inclination to the 
first-named bore. The part of the lower or front end of the holder, 
situated between the straight and inclined bores, is formed as a 
loose piece or plug and a tapering screw screws partly into this 
loose piece and partly into the tool holder, so that when set the 
tool can be secured by screwing in the taper screw. (Accepted 
February 6, 1885), 

PUMPS, 


6266. J. Gwynne London. Portable Steam En- 
gnes for Pumping. &c. (Sd. 6 Figs.) April 10, 1884.— 

he engine comprises a horizontal boiler and firebox with the fire- 
door at the side, and a vertical motor arranged on a platform or 
support at the rear of the firebox. The axis of the engine shaft and 
pump may be parailel with the longitudinal axis of the boiler, or 
at right angles thereto. A centrifugal pump may be mounted at 
the front or smokebox end of the boiler, and be driven by a belt 
from an engine on a platform at the rear of the boiler. (Accepted 
February 3, 1885). 


465. S. G. Browne and W. Boby, London, Steam 
Pump: Engines. (10d. 21 Figs.) January 2, 1884.—This 
relates to the valve gear and governing attachments for steam 
pumping engines. Referring to the illustrations, the main valves 
are moved by supplementary pistons B. Supplementary valves 
open ports, leading to the cylinders in which the pistons B work, 
alternately to the steam and exhaust and are actuated by linked 
connections H moved bythe respective traverse of two hanging 
levers I moved in turn by rollerson levers R actuated by the main 
piston rods. One linked connection is guided at each of its ends in 
slots L and connected to the hanging levers I, so that the relative 
position of the main piston rods decides the point of reversal in each 
cylinder and the cut-off from the opposite main valve. The levers R 
are held in position and moved through trunnion bearings, the roller 
paths on the levers I being so shaped that the elliptical curves which 
the rollers make in their traverse allow of the hanging levers, when 
atthe centre of their stroke, remaining stationary for an interval and 
then rapidly completing their traverse, i.e., while one end of the 
linked connector is rapidly nearing either end of its slot, its oppo- 
site end rests for any required time. This linked connector 
operates the other connector by a stud, both links being provided 
with camsalternately moving tappets N actuating by means of con- 
necting rods, the supplementary valves. The ports D of the main 
cylinders enter the cylinders at some little distance from their ends, 
and have passages c¢ icating with the ends. Valves in these 
passages are closed by the exhaust when the main piston passes 
the ports, but open on the reversal of the main valves to start the 
piston till the ports are uncovered. Passages admit steam from 























the driving side behind the pistons after passing the main ports, so 
as to cushion the piston, and may be uncovered by the traverse of 
the piston and be provided with valves to prevent the return of 
steam, or the pistons may raise valves from their seats, The ex- 
pansion valves F are moved by the reversal of the opposite main 
valve through levers G, the movement of one valve cutting off 
steam from the other. The reversal of the main valve after it is 
cut off from the steam opens its opposite port to full steam. The 
outlets of the air vessels of the pump are curved so that the cur- 
rent from the air vessels is directed in line of flow of the water. 
In single engines the main valve is reciprocated by the piston B 
controlled through a supplementary valve. The ports enter the 
cylinder at some distance from the ends, the piston B being 
cushioned and reversed by cushioning ports. The expansion valve 
is controlled in a similar manner to the main valve. The portsare 
arranged so that the piston will move in the opposite direction to 
the traverse of the valve. The supplementary valves are moved 
from the main piston rod, the one at a fixed point and the other, 
or expansion supplementary valve, at any desired point in the 
stroke of the piston. In another arrangement the main valve is 
moved by a hollow piston provided with ports, through which 
steam passes to the main valves, one of the ports being always 
open to steam when the piston B is at the end of its stroke. 
The movement of the expansion valve cuts off steam from one pas- 
sage and opens it to the opposite which is cut off by the piston B, 
but is opened to steam on the reversal of the piston. A valve may 
admit steam direct to the main valve. The condenser consists of 
a suction pipe passing through the box bedplate, the intervening 


space forming the condensing chamber to which a suitable air 

ber is ted. The pipe is shaped in cross section to give 
a large cooling surface, and passes through glands to allow for ex- 
pansion and contraction. Condensing tubes may also be placed in 
the delivery pipe, air vessel, or separate condensing chamber, A 
rotary governor may be employed, and is rotated by levers 
operated by the piston. Rollers, working on inclined planes held by 
the levers, grasp the spindle when moved in one direction, but 
clear it in the other. Another form of governor consists of a bent 
tube actuated by pressure from the pump barrel. The tube is in 
connection with a chamber having two outlets governed by valves 
so arranged that only one can rest on its seat at the same time. 
These passages communicate with each end of the pumping barrel 
through a cock operated by a lever from the piston rod. (Sealed 
February 27, 1885). 


4016. J. A. Wade and J. Cherry, Hornsea, E.R., 
Yorks. Fumes. [6d. 10 Figs.) March 27, 1884.—A screw is 
driven by any suitable apparatus and revolves within a chamber 
forcing water admitted to the chamb Referring to the illustra- 
tion, the screw C revolves within the chamber B, drawing water 
as clearly shown by the arrows, and forcing it into the channel 
F, whence it is forced by the action of blades or beaters E revolv- 
ing with the screw, As shown the screw is right and left handed 
with the beaters between the parts directing the water to the outlet 











F. Several modifications of form and arrangement of the screw 
and beatersare shown. The screw may be formed of one or more 
continuous blades encircling the driving shaft, or it may consist 
of several blades similar to a ship’s propeller or of other suitable 
form. The internal di ter of the chamb corr de with 
the diameter of the screw, the chamber being intermediate be- 
tween the water and the delivery pipe, a foot valve being inserted 
in the suction pipe. (Accepted January 6, 1885). 


11,426. L. B. Carricaburn, New York, U.S.A. Steam 
Pumps. (6d. 3 Figs.) August 19, 1884.—In order to keep the 
piston-rod properly packed, a tube extends from the steam 
cylinder head to the water cylinder head and surrounds the piston- 
rod, packing being dispensed with. The pump valves lift from 
their seats as well as swing at an inclination. Referring to the 
illustration, the —— is surrounded by a tubular guide c?, 
itself surrounded by a cylinder c3, the space between the two 











forming an air vessel, to which a branch from the delivery pipe is 
connected. A packing e may be inse in the middle of the 
guide if desired. The inlet h to the pump cylinder is formed be- 
low the valve seats 36 and 37._ The valves are provided along one 
edge with trunnions supported by spring carriers having helices, 
surrounding the tr ions, a bow ing across the back of the 
valves and arms that press against the valve chest above the valves. 
These arms may terminate either as coils as shown at 6, or as 
shown at 7. (Accepted January 27, 1885). 


ROLLING, FORGING, &c., MACHINES. 

4984. T.Keen and W. Beasley, Smethwick, Staff. 
Rolling Taper Iron, &c. (8d. 3 Figs.) March 17, 1884.— 
The rolls are mounted in bearings in the usual manner, the upper 
roll being driven by the lower. The upper roll is of large dis. 
meter and is provided with eccentric grooves and the lower roll 
is of smaller diameter and is provided with corresponding tric 
grooves. A heated bar of iron is presented to the rolls, a lever rais- 
ing amask at the proper time to allow the bar to enter the grooves. 
The bar is then returned from the back of the rolls and passed 
through the concentric flattening grooves arranged on one side 
of the grooves for tapering the bar. The bar is then passed 
through a second set of tapering and flattening grooves and so on 
until the desired taper is formed. (Accepted January 9, 1885). 


6077. D. Stewart, Glasgow. Mills for Rolling 
Metals, (6d. 3 Figs.) April 8, 1884.—The upper roll is pressed 
downwards by means of a screw spindle acting on the bearings 
of the roll and screwing into rams or pistons in inverted hydraulic 
cylinders By means of a wormwheel on the screw and a worm 
on a transverse shaft, the screwed spindle can be adjusted in the 
ram so as to determine the distance between the rolls when the 
ramisin its lowest position. The screwed spindles are formed 
with collars for raising the roll. In a modification a hydraulic 
cylinder forces up the lower roll against the upper roll whose 
position is adjusted by a screw spindle passing through the top 
of the housing. (Accepted January 20, 1885). 


6672. W. R. Lake, London. (2R. H. Thompson, Brooklyn, 
and H. D. Norris, New York, U.S.A.) es for Roll- 
ing Axles, &c, (6d. 6 Figs.) April 22, 1884.—The articles to 
be rolled are operated upon by the interior surface of an annular 
roller, and the exterior surfaces of male rollers rotating within the 
annular roller. Referring to the illustration, the annular roller 
Ais shown as consisting of two cylindrical shells fitting one within 
the other, and maintained in their relative tions by keys. 
Grooves or channels extend entirely around the inner circumfe- 
rence of the outer shell, and a number of intersecting grooves e ex- 
tend parallel with the axis, and radial channels extend from the 
grooves e tothe outer circumference. An annular plate covers 
the front ends of the channels e. The roller A is driven by its 
toothed flange D, and rotates in bearings E, Pe pe internally 
with grooves communicating with the radial channels, and 
with pipes j through which water is circulated and escapes 
at the rear ends of the channels e. The journal boxes for 
the male rollers B are supported in arms mounted loosely at 








other end, and are provided with trunnions supported in bearings 
in the arms, so that the rollers can be adjus' to occupy posi- 
tions at differen‘ angles to the arms. It will readily be seen that 
the rollers can thus be adjusted at different angles relatively to 
the roller A, the arms being adjusted by cams on a shaft operated 
by worm gearing actua’ through a clutch and bevel gearing 
from the toothed wheel D. A roller faced with absorbent material 
rotates within a water reservoir M, and in contact with the male 
rollers, the journals extending through slots in the reservoir and 
resting on —- ‘Water drips from the reservoir on to the roller 
A. The male rollers are driven by chain gearing from the main 
shaft. The rollers are formed to give the required shape to the 
axle, the grooves in the rollers being formed in sleeves free to 
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rotate. The metal to be rolled is secured in a chuck I consisting 
of a cylinder supported in a bearing in an arm hung loosely on the 
main driving shaft, and connected soas to rise and fall with the 
similar arm of the male roller. m adapted to slide towards 
and from the axis of the cylinder have on their hacks lugs fitting 
in an arc-shaped slot in a wheel mounted loosely on the front of 
the cylinder, the slots in the wheel and cylinder being eccentric. 
By holding the cylinder and turning the wheel, the dogs are ad- 
j to secure or release the bar of metal to be rolled. The 
chuck may be driven positively by gearing from the main shaft 
through a sliding clutch piece which allows the chuck to be rotated 
faster than the gearing should its speed be too slow. During the 
rolling the male rollers are gradually forced by the gearing against 
the roller A. (Accepted January 27, 1885). 


. &. Huffam, Walsall, Staff Machin for 
Rolling Tyres. (6d. 5 Figs.) April 30, 1884.—The hollow 
bloom is subjected to a rolling action, taking effect in the same 
plane as the blows of the hammer and resistance of the anvil. 
One or more pairs of suitably shaped rolls are carried by shafts 
with their axes at the requisite angle, and supported and driven 
in any suitable manner. After being roughened out, the tyre or 
ring may be removed to finishing rollers. Both the faces and 
edges of the tyre are acted on during the rolling operation. (Ac- 
cepted February 6, 1885). 


7197. J. F. and A. Fairley, Birmingham. Man 
facture of Longitudinally Corrugated Steel an 
Iron Bars, Hoops, and Plates. (6d. 4 Figs.) May 3, 
1884.—An ingot or bar having a thickness considerably greater 
than that of the corrugated bar, hoop, or plate is operated on by a 
pair of rolls having in them corrugations similar to those to be 
—_ in the bar, hoop, or plate, the corrugations in the rolls 

ing in planes at right angles to the axes of the rolls. (Accepted 
February 6, 1885). 


14,265. W. R. Lake, London. (J. Munton, Maywood, 
Ill., U.S.A.) Machines for Rolling Tyres. (6d. 9 Figs.} 
October 28, 1884.—Both rolls are provided with flanges or collars 
which are short, so that the depth of the two flanges or collars 
only equals the thickness of the tyre to be produced, the object 
being to prevent the formation of fins at the corners of the bloom. 
The slight fins formed-on the top and bottom edges of the tyre at 
the point where the flanges come together are cut off as fast as 
formed by knives or cutters mounted adjustable on the framework 
of the machine, one above and one below the tyre, and parallel 
with its top and bottom edges. A pair of stationary knives serve 
to cut away the fins that may form on the edges of the bloom, 
when the rolling commences, and until the tipping tendency of the 
bloom ceases. (Accepted February 6, 1885). 


14,531. W. P. Thompson, Liverpool. (L. Acheson and 
J. M. Duncan, Chattanooga, Tenn., and H. L. Si is, 
Missouri, U.S.A.) Manufacture of Railroad Spikes. 
{[8d, 21 Figs.) November 4, 1884.—The die carrier J is arranged 
parallel to the main shaft O, and is operated through slides work- 
ing at right angles to the shaft, and operated by cams on the 
shaft. The iron bar from which the spikes are to be made is taken 
from the forming rolls without reheating and passed between two 
cutter heads C, which revolve and draw in the bar and point and 
cut it into blanks of the required length. The blanks, before 
being entirely free from the cutter heads, are pushed between the 
feed rollers D arranged between the cutter heads and a plate E 
x ted to the underside of the carrier J (which is shown in side 
elevation in Fig. 3). The feed rollers force the blanks forward on 
to the plate E, and between a top gripping die H on the under- 
side of the plate and the edge of the upright movable bar I pass- 
ing up through slots in the carrier, and having its lower end 
bevelled on the side adjacent to stationary dies A secured in the 
frame of the machine. The carrier J then moves, taking with it 
the plate F, until its edge comes against the edge of one of the 
stationary dies, when the die H pushes the blank from the plate 
into the die A and grips and holds it in position until one of the 
headers B, actuated by a crank on the main shaft, has finished its 
stroke and formed the head on the pointed blank, which is stiil 
held until the header B has drawn back to give the head plenty of 
room to be cleared from the die A, and at the same time to allow 
the next pointed blank, which has been coming on to the plate E 
(to be headed by the die and header working on the other side of 
the machine) the required time to reach its proper position. The 
die carrier J now moves in the opposite direction, pushing the 











one end of the driving shaft, being free to rise and fall at the 


finished spike (by means of clearing pins K carried on the under- 
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side of J, and working in slots in the dies A) from’the die, and 
carrying the plate and the next blank to the other die A. 
The plungers R which operate the headers B are adjustable 
as regards the angle they are required to travel at, to give 
the proper bend to the end ofthe blank, so as to form the heads 
of thespikes. The plungers work in plates § held in position by 








ig J. 




















wrists T fitted into journals on the hottom side of the machine. 
The crank-pins for operating the headers work in brasses sliding in 
yoke piecesin the plungers. The rear ends of the plungers move 
in adjustable slides. An oil-box is arranged beneath each of the 
cams operating the slides L. (Sealed February 27, 1885). 


16,198. J.A.and J. Hopkinson, Huddersfield. Ma- 
chineryfor Rolling and Shaping Metal Cylinders or 
Tubes. (8d. 11 Figs.) December 9, 1884.—The complete 
shaping of the cylinders or tubes is effected by means of two rolls 
only. The illustration shows a machine provided at one end with 
a pair of open-ended or overhanging rolls. The rolls a } project 
at one side of the machine quite clear of the standard and have ex- 
tensions, which" are made sufficiently stout or heavy to afford 
the necessary steadiness to the rolls, and tend to keep them 
parallel to one another, or the extensions may be arranged so that a 
plate of the same thickness as the cylinder being operated upon 
can be passed between them. The roll journals turn freely in 
bearings c ¢ dd, the journals nearest the rolls being made 





stronger than the othertwo. The bearings of the upper roll are 
supported by screws e, and can be adjusted. In another form of 
machine, a pair of rolls project from each side of the machine, the 
cylinders being shaped in one pair, and finished in theother. The 
top roll may be smaller than the lower roll, and be rotated by 
friction exerted on its surface by the cylinder. The cylinders are 
placed on the lower roll through a bridge or arched standard, the 
roll having no bearing at the end adjacent to the bridge, itsother 
end being large and heavy, and supported in a bearing. The 
shaft is extended and revolves in an outer bearing. Each pair of 
rolls is capable of giving two shapes to the cylinder according as it 
is placed on one or the other of the rolls, (Accepted January 20, 
1885). 

16,199. (6d. 6 Figs.]—The kind of work performed in the 
above-described machine may be performed in machines in which 
tl e ro'ls are mig men in bearings ateach end. Referring to the 
illustration, the bearings of the upper roll are adjustable vertically 
by screws operated by worm gearing from a shaft j. The rolls a } 
are arranged so that they can be drawn endwise or longitudinally 
out of their bearings, The roll journals, on which the gear wheels, 
are fixed, are formed with sockets into which the ends of the rolls 
are fitted, the journals compelling the rolls to rotate with them, 
but permit them to be drawn endwise away from them. At the 
other end of the machine the lower roll journal is extended beyond 








the bearing c, its extended end being supported in a bearing 7 
attached toa carriage sliding on a horizontal rail, and operated 
by screws 0 geared together. The ee is first raised by the 
screws so that its enlarged journal will be clear above the periphery 
of the bottom roll; the bottom roll is then drawn out by the 
screws 0, and the metal cylinder is placed on the bed between the 
standards A and raised, and the roll is then moved back to its 
working position. If desired to place the cylinder on the upper 
roll, it is raised clear of the lower roll, which is then disconnected 
from the carriage ; the carriage is then connected to the upper roll 
which is drawn out endwise, and the cylinder inserted. In amodi- 
fication the rolls are constru so that their relative positions 
can be changed or inverted. (Accepted January 16, 1885). 


HAULING AND HOISTING GEAR. 


209: . G. Clissold, Nailsworth, Glouc. Raising 
and Lowering Weights. (6d. 4 Figs.) January 25, 1884.— 
The hoists are started in either direction by means of pulleys 
running in opposite directions, being brought into alternate fric- 
tional contact with the pulley directly connected to the lifting 
chain or cord. The driving wheels are thrown into contact 4 a 
lever weighted at the top and centred at the bottom. A cord is 
attached to the upper end of the lever, and if this cord is loosened 
the lever falls to one side or the other, operating the hoist in one 
or the other direction ; if this happens to be the wrong direction, 
the cord is pulled and the lever by its momentum is carried over 
to the other side. (Accepted January 20, 1885), 


2483, G. Andrews, London. Hand Power Lifts and 
Hoists. (6d. [4 Figs.) January 31, 1884.—A toothed or fric- 
tion pinion is mounted between two horizontal bars held below 
the brake wheel by a screwed rod fitted by adjusting nuts to the 
ends of the brake band. The rods slide in two guides bolted to 
the lift frame. A spring on the top of each guide keeps the 

inion in gear with the brake wheel when the lift is in motion. 
When the hand rope is pulled down the pinion is driven by the 
brake wheel against a distance stop on the horizontal bar, and is 
free to turn, but when the hand rope is released the pinion is 
driven towards the centre, and tightens the brake band. (Accepted 
January 20, 1885). 





3861. G. F. and A. G. 'Lyster, Liverpool. Portable 
Elevators for Grain, &c. (0d. 3 Figs.) February 25, 1884. 
—The travelling derrick is provided with a jib capable of motion 
ina vertical plane, and fit with telescopic stays adjustable at 
their lower ends. The elevator is suspended from a chain or rope 
passing over the jib, and is fitted internally with an endless chain, 
and buckets operated by belt or other gearing. A compensating or 
sliding or joint connections are fitted between the motor and the 
elevator. The elevator is provided with one or two hinged legs. 
(Accepted January 18, 1885). 


5213. G. Hutchinson, Newcastle-on- e. Hy- 
draulic Lifts. (6d. 6 Figs.) March 20, 1884.—The cylinders 
in which the counterbalance ram worksare each connected with a 
separate accumulator cylinder, and the rams of these several accu- 
mulators are made to carry one common load or counterpoise, 
thus insuring an equable movement of all the rams. (Accepted 
January 20, 1885), 


16,870. H. Pullar, Bridge of Allan, Stirling. Diffe- 
rential Pulley Bloc (6d. 6 Figs.) December 24, 1884.— 
The two pulleys of slightly different diameters are made in sepa- 
rate pieces, and with parts acting like a pawl and ratchet whecl 
arranged so that when moving the lifting part of [the chain with- 
out a weight one pulley turns independently of the other. (Ac- 
cepted January 30, 1885). 


GRINDING, CRUSHING, &c,, MACHINES. 


5837. A. W. L. Reddie, London. (La Société Anonyme 
pour les Procédés Brevetés de Farinerie, Saint Requier, Paris). 
Apparatus for the Reduction of Grain. [6d. 7 Figs.) 
April 2, 1884.—This refers to Specification 533 of 1882. A single 
radially grooved table or disc is rotated at a very high speed and 
dashes the grain against a series of detachably mounted stationary 
blades, breakers, or disintegrators arranged circumferentially 
around the rotating disc, thereby effecting the reduction of the 
grain at a single operation. The table is fixed on the spindle 
by means of a conical tightening device within the feed dis- 
tributing cone and consisting of a coned socket and screw nuts, the 
socket fitting on the conical extremity of the spindle. The upper 
bearing is situated below the table and serves as a grease box. 
The grooves of the table are inclosed by an annular plate of sheet 
iron bolted to the disc, The greups of blades are bolted to an 
annular piece provided with a flange nipped between the cover 
and outer casing. The blades can thus be detached and replaced 
by roughened surfaces. (Accepted January 30, 1885). 


3789. E. L. H. Bauermeister, Hamburg. Roller 
(6d. 4 Figs.) February 22, 1884.—The hopper of the 
mill is provided with a flap held open by the grain until it is nearly 
expended, when the flap rises by means of a counterweight operat- 
ing a lever disengaging a pawl from a “‘ swinging knocker” actuat- 
ing the arm of a ratchet lever disengaging a stop retaining the 
movable bearings of the one roller which is pushed by springs 
against the fixed roller. The stop may also i and 
lowered by a handlever. (Accepted January 9, 1885). 


6134. A. W. lL. Reddie, London. (La Société Anonyme 
pour les Procédés Brevetés de Farinerie Saint Requier, Paris). 
Roller Mills. [6d. 2 Figs.) April 8, 1884.—Water or other 
cooling medium is circulated within and through the crushing rolls 
of a roller mill for the reduction of the grain, for the purpose of 
regulating the temperature of the rolls, and preventing the volati- 
lisation of the essential principles of the wheat. The cooling 
medium is admitted through hollow stud axles in which are in- 
serted tubes working through stuffing boxes supported by suitable 
bracket bearings in connection with water supply and discharge 
pipes. (Accepted January 30, 1885). 


FRICTION CLUTCHES. 


4783. W. Bagshaw, Batley, Yorks. Friction 
Clutches. (6d. 4 Figs.) March 12, 1884.—The opposite ends 
of the friction ring are provided with screw nuts, and joined by a 
right and left-hand screw. Anarm onthe screw is connected to a 
sliding piece on the shaft, and by moving this piece in one or 
other direction, the screw is turned in one or the other direction, 
and is caused to force the parts of the ring apart or to draw 
them together. (Accepted Deccmber 30, 1884). 


MINING MACHINES. 


805. T. Lishman, West Hartlepool. Ap) tus for 
Extracting Minerals from Mines. (6d. 9 Figs.) January 
5, 1884.—A conical plunger is drawn between the two parts of a 
cylindrical headpiece, so as to expand them, by means of a screw 
nut on a screw thread on a rod forming a continuation of the 
conical plunger. Antifriction rollers or balls may be applied be- 
tween the bearing surfaces. The cylindrical head is placed in a 
hole in the rock, and is expanded, the material being forced down. 
(Accepted December 30, 1884). 


1442. G. F. Wynne and J. S. Borlase, Minera, 
Denbigh. Machinery for Cutting Coal, &c. [6d. 5 
Figs.) January 15, 1884.—The exhaust from the cylinder driving 
the machine is conveyed down the longitudinal cut and exhausted 
against the points of the cuts, keeping the parts cool. The cutters, 
which are preferably long serrated strips of steel, are firmly fixed 
upon flats of a tube in which are holes opposite the cutting edges. 
The tube is rotated directly from the piston, the cutters being 
pressed upon the surface to be cut. (Accepted January 13, 1885). 


1661. (6d. 4 Figs.) January 18, 1884.—In drilling apparatus, 
a long screw works in a nut running on balls. A brake applied 
to the nut by means of a spring puts on an automatic feed when 
the pressure upon the end of the drill which is transmitted to the 
nut is insufficient to turn the nut with the screw. (Accepted 
January 13, 1885). 


5378. G. A. and W. H. Crow, Newcastle-on- e. 
Machin for Bringing Down Coal. jéd. 6 Figs.) 
March 24, 1884.—The expanding segmental blocks are connected 
at each end by two levers jointed together so as to form toggle 
levers. ,The centre connecting rod is jointed to one pair, 
and its other end is secured, and has on it a nut operated by 
a wormwheel and worm, the bearings of the worm and wheel being 
attached to the two outside connecting rods jointed to the other 
pair of toggle levers. By operating the wormwheel, the connect- 
ing rods are moved in opposite directions and expand or contract 
the segments. (Accepted February 6,1885). 


7109. (6d. 6 Figs.) March 24, 1884.—In apparatus described 
in this specification the centre and outer connecting rods are con- 
nected respectively to two conical wedges, which are arranged to 
expand or contract the segmental blocks. The wedge is curved so 
that a gradually increasing force is exerted as the resistance in- 


creases. (Accepted January 23, 1885). 
J. H. Greathead, m. Tunnelling Appa- 
—The tunnelling is effeoted 


5665. Lond: 

ratus. [6d. 3 Figs.) March 29, 1884. 

by the action of the currents of water dir on the material 
in front of a tunnelling shield so as to scour out débris from the 
front space, and send it back into receptacles situated in the ex- 
cava part of the tunnel, tools or boring apparatus being em- 
ployed where necessary to disintegrate the material in front of 
the shield. The pipes and receptacles are arranged to form a 
closed circuit which is put in communication with a column of 
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water arranged in the shaft, so that in advancing the shi 

is free escape for the water displaced by its p> > Mog So 
is disch: from the receptacle by outlets dipping into water 
so that as the débris descends, the water takes its place. The 
method of obtaining access to the tools of the boring head in front 
of the shield is also described. (Accepted February 3, 1885). 


DREDGING MACHINERY. 


4668. H. C. Lobnitz, Renfrew. Dredging 
chinery. (Gd. ‘4 Figs) March 11, 1854.—The ladder Morea, 
and distending the endless chain of buckets is arranged so oo 
whilst retaining the most advantageous angle of inclination to be 
capable of being moved in the direction of its length. The indder 
is placed in guides, and is operated by screws or suspending tackle 
the endless chain of buckets being passed over a fixed pulley at the 
top, and being lengthened or shortened by inserting or removin 
links. A conduit has its higher end connected to the funnel 4 
ceiving the dredged materials which are washed along by a jet of 
water, and discharged at a distance from the dredger. (Accepted 


December 30, 1884). 

11,247. H. J. Coles, London. Grab-Buckets 
Dredging, Excavating, and Elevating. (s/. 17 ner 
August 13, 1884.—The construction of the bucket is such that it 
can be charged, discharged, and again lowered for charging by once 
raising and lowering the hoisting chain. Referring to the illustra. 
tions, the two similar segments of the bucket A are pivotted to 
the bottom or cross member of a | shaped frame, the Vertical 
member of whichforms a guide for a sliding crosshead coupled to 
the segments A by pairs of links D. Branches of the hoisting 
chain pass over sheaves mounted in the cross member of the 
T frame, up over sheaves mounted in the sliding crosshead and 
down toa fixed point on the cross-member. Automatic catches 
C pivotted to the crosshead engage in slots in the vertical guide 
and hold the bucket in the tion shown whilst it is being 
lowered. These catches are released by the continual descent of 
the frame and crosshead after the bucket has come on the points 
of the tines, the spindles of the catches being provided with levers 
acted on by lugs on two of the rods D, whose ends are slotted so 
as to admit of sufficient play to allow of the independent motion of 
the crosshead causing the catches to be released, and leaving the 
bucket in readiness to be closed on drawing in the chain. Weights 
on the levers throw the catches into the engaged position at the 
proper time. The automatic discharging gear consists of a set 
of pendent catch dapted to engage with the flange M on the 
crosshead. These catches are pivotted toa vertical frame, and are 
pressed inwards by springs or weights. The head or crown H on 
the upper end of the guide tube B is, by the continued descent of 
the tube B independently of the crosshead, caused to act on in- 
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clined projections on the inner edges of the catches, thus releasing 
the crosshead. The action is as follows: On the ascent of the loaded 
bucket the crown H and crosshead C are at their maximum distance 
apart, and rise completely above the pendent catches. The hoist- 
ing chain is then slackened, and the crosshead being held by its 
flange M, the frame descenda alone, the bucket being thus caused 
to open. On the continued descent of the tube B, the crown H 
releases the flange M, the catches c falling at the same time into 
the position shown in Fig. 2 to prevent the closing of the bucket. 
On the bucket striking the ground the catches c become dis- 
engaged, as above described. In a modification the sheaves are 
replaced by a triple sheave of two diameters mounted in the frame 
B, the hoisting chain being wound on the part of the larger dia 
meter, and the branch chains on the parts of smaller diameter- 
and in the opposite direction, so that the coiling of one causes the 
oe of the others, and vice versd. (Accepted January 30, 
1885). 


12,283. Golden State and Miners’ Iron Works, San 
Francisco, U.S.A. ging Machines. [6d. 9 Figs.) 
September 11, 1884.—A hollow rotating drum has a series of ex- 
cavating openings ,or buckets upon its exterior, and is closed at 
one end by a stationary drum from which it is supported and 
driven by a shaft passing through the disc. A suction pipe passes 
through the disc, and extends to the opposite end of the drum 
with an opening through which the dredged material may enter 
the pipe. The cylinder is —— at the end of a hinged ladder 
swinging in a vertical arc, the suction pipe extending along the 
ladder to a suction pump. The material is carried through the 
openings into the drum, which is provided with inwardly project- 
ing spikes, stirrers, or cutters. A supplementary engine may be 
provided on the ladder, so that the pump and excavator may be 
driven independently. (Accepted February 6, 1885). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





Coventry Sewacre.—The Town Council of Coventry 
have decided to considerably enlarge the sewage works of 
their city to meet increase in population, and have 
nistructed Mr. Melliss, to carry out the work. The 
sewage of Coventry has been for the last ten years dealt 
with by a combined system of chemical precipitation with 
filtration through land, and the operations have given 
general satisfaction, 
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STEAM FIRE ENGINE FOR LIVERPOOL. 
MERRYWEATHER AND SONS, 
(For Description, see Page 284.) 


CONSTRUCTED BY MESSRS. 


ENGINEERS, LONDON. 





THE AUTOBIOGRAPHY OF A WHITE- 
HEAD TORPEDO.—No. VII. 


You will remember that I had just struck the 
bottom, and in consequence of my capsizing on 
striking, the air valves had been closed, so that 
Tliy an inert mass at the bottom. The chamber 
that had been filled was one of the smaller ones, so 
thit though I had not sufficient buoyancy left to 
rise, yet I was comparatively light. There is a 
strong current runs away to the northward herealong 
the shore, consequently I found that on touching 
the bottom I was immediately carried away by it, 
from the fact above mentioned that I was compara- 
t'vely light. The reader will now understand why 
all the dragging was of no avail, and that even 
Hand's patent drag failed to pick me up. 

Thus I drifted for about twelve hours, occasionally 
being stopped by a rock, and anon borne clear of it 
by thecurrent. The amount of bruises I sustained 
in this voyage was wonderful, and not only bruises, 
for in parts I was polished like a mirror by friction 
with the sand. If Captain Cursem could only have 
seen me I’m sure he’d have been pleased with my 
appearance. With reference to this ‘cleaning effect 
of the sand I am tempted once more to turn aside 
to give you another instance of it. 

It was about a week before the events which I 
have just related took place, that a stoker belonging 
to the admiral’s barge fell overboard. The barge 
was lying alongside the ship with steam up, and 
was moored to the lower boom. For the information 
of those of my readers who may not know what a lower 
boom is, I may say that it is a long spar which is 
used for setting the lower studding sail. In harbour | 


this boom is rigged out perpendicular to the ship’s 
side, and the boats when not in use are moored to it 
to prevent their rubbing against the ship’s side. 
It was 4 p.m., and this stoker, who had been in 
the boat during the afternoon watch, had just been 
relieved to get his supper. Accordingly he climbed 
up the Jacob’s ladder on to the boom, walked in 
along the boom, and was climbing up over the fore 
chain to get inboard, when somehow he slipped and 
fell, striking his head as he did so against the 
corner of one of the main deck ports, and then 
bounding off into the sea. The boat keeper of the 
cutter, which was also laying at the boom, imme- 
diately gave the alarm ‘‘ Man overboard,” and dived 
after him, as did also another man, who was stand- 
ingin the gangway at the time. Neither of them 
succeeded in reaching him, however, and though a 
good look-out was kept by a hundred anxious eyes, 
he never was seen again. 

Three days after this one of the officers who was 
out shooting near the beach to the northward found 
his body on the shore, and having reported the 
matter on his return, Hand was sent with a boat’s 
crew to bury him, and I heard him talking about it 
when he came back. I avoid entering ,into the 
revolting details of how the poor fellow was dis- 
figured, but the one point which bears upon what I 
have said before about the effect of the sand, was 
that every bit of clothing and every particle of his 
hair had been washed off by its action. 

Poor fellow! they could do nothing but dig a 
hole near the beach, lay him in, read the funeral 
service over him, and then cover him and leave him 
to his long rest. 

One thing about this funeral particularly struck 


Hand, and I repeat it, as I think it does great 
honour to the British sailor’s heart. After the 
grave had been filled in, and there being nothing 
else in the neighbourhood, they had planted some 
furze over the grave as a sort of headstone, one of 
the men plucked some of it, and proceeded to put 
it carefully away. Hand asked him what he was 
going to do with it. 

‘* Well, you see, sir,” said he, apologetically, 
“poor Jim here had a mother and sister at home, 
and we thought it ’ud be a comfort for ’em to have 
something that came off his grave.” 

This story came into my mind as I was lying at 
the bottom having been washed up against a steep 
bank by the current, and I couldn’t help thinking 
sorrowfully that my mourning relatives wouldn’t 
even have the advantage of having something off 
my grave, unless indeed they had a bucket of salt 
water, and I fancied that they wouldn’t appreciate 
that even if anybody did take the trouble to pre- 
sent them with it. The remembrance of this story 
gave me hope, however, for as the poor fellow and I 
had both gone down in much about the same place, 
the chances seemed to be in favour of my also being 
washed up on the beach. Instead of this, though, 
here I was, in very shallow water it is true, but in 
such a position that there seemed but little chance 
of getting myself clear. I wondered that the in- 
genious Hand had not thought of looking for me in 
this direction, remembering, as he would be certain 
to do, the manner in which the drowned man had 
been washed on shore, and I began to get very low 
in my mind as the days passed away, and no signs 
of any living thing appeared—always excepting of 
course those inquisitive fishes who were perpetually 
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prying about me, and trying to make out who and 
what I was. 

I had been in this position about a week, when I 
heard the sound of oars, and listening attentively, 
I could soon hear voices. The first was that of Eves. 

‘© Well,” he said, ‘‘I give it upasabad job here 
have we been pulling about in every conceivable 
direction after this old brute” (meaning me) ‘‘for the 
last week and never a sign of it have we seen I 
believe it’s down at the bottom close to the ship 
only we can’t get at it.” And so saying he banged 
himself down in the sternsheets of the boat just as 
they were passing me. They had been, as he said, 
rowing along the shore in the hopes of discovering 
me, and now, just as he could not have failed to 
have seen me, for I certainly was not two fathoms 
down, and the water was beautifully clear, he sat 
down and gave it up. I could have shaken him, I 
was so cross with him. 

‘* Well,” responded the voice of Hand, who was 
apparently looking out the other side, ‘‘ if it’s any- 
where it should be about here, so keep your eyes 
open a little longer, old fellow.” 

Thus adjured Eves gave a grunt and got up 
again, but of course it was too late then, for they 
had got well past me, and so the last chance of my 
being rescued was gone. 

After this I lay there for days, years they 
seemed tome. The monotony at first was simply 
awful, apparently the same unchangeable dulness 
day after day, without break or change of any kind. 
Soon, however, I began to take an interest in the 
fishy inhabitants round about me, to know them all 
by sight, and to become familiar with their habits, 
and this helped me to pass the time away by giving 
me something to think about. One night I was 
surprised to see a bright glare spreading over the 
water, and found that my neighbours the fishes 
were also in a great state of excitement about it, 
for they all crowded in as close as they could to the 
shore, and eagerly tried to make out the meaning 
of this strange phenomenon. Poor little beggars, 
they soon discovered to their cost, for, being 
frightended suddenly by the sounds of human 
voices, and trying to make their escape into deep 
water, they found themselves surrounded on all 
sides bya net. The voices, in fact, belonged to 
fishermen, who had lit the fire to attract the fishes, 
and now were drawing in the seine. 

I was so taken up with the fate of my late com- 
panions that I quite forget how I might be affected 
by it, until suddenly I found that the seine had 
caught me and that I was being slowly dragged back 
to the world again. Somehow I wasn’t very glad; I 
suppose I’m like mortals in that way, once get into 
a groove and it is an awful business to get out of it 
again. I had got into the way of lying still and 
watching the fishes, and now I did not feel inclined 
for any exertion, and though I can’t say I exactly 
felt sorry at the chance of once more seeing dry land, 
yet I had the feeling, which I’m sure every one must 
have experienced at some period of their lives, of its 
being a tremendous bother, and that I would almost 
as soon be left alone. However, here I was, being 
dragged ashore, and I could hear the voices of the 
fishermen, some English, some Maltese, and others 
Turks I suppose, for I had never heard the Turkish 
language before. They were partly swearing at the 
hard work they had in dragging in the net, made 
heavy by my weight, and partly congratulating 
themselves on the splendid haul they fancied they 
had made. Meanwhile, the sharp edges of my tail 
were by no means improving the net, and soon I 
felt that a hole had been made in it, and that I was 
slipping through. I have explained that I had felt 
rather as if I did not much want to be released, 
but now that I found myself slipping through and 
found that there was a very good chance of my 
being left to vegetate there after all, a revulsion 
of feeling took place and I was seized with a great 
loathing of the life I had led, and an intense longing 
to be once more on board the old Fearnought, took 
possession of me. My tail had got right through 
as I have said, and I gave myself up for lost, 
when I found myself once more firmly gripped by 
the meshes and knew that 1 was again being dragged 
slowly but surely on shore. 
not large enough to allow the centre part of my 
body, which as you know is larger than the ex- 
tremities, to pass; and there being nothing 
sharp to cut the meshes here, they held me 
fast, and I was saved. I dare say the reader has had 
quite enough of my feelings, and perhaps some 
may even think that a torpedo has no busi- 
ness with such luxuries, so I won’t trouble you 
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with them any further. In another minute I was 
once more on dry land, in company with many of 
my quondam friends, and surrounded by the throng 
of half-clad fishermen whose voices I had before 
heard. They all kept at a respectable distance 
from me at first, not knowing what sort of a crea- 
ture T was. Most of them said I was a shark, 
though some said a dolphin, while others main- 
tained that I was a porpoise. At last, seeing that 
I made no movement, they plucked up courage and 
came closer, when they were still more astonished, 
and the exclamations and ideas hazarded were 
curious in the extreme. At last one of them 
touched me and declared I was made of iron 
(rather insulting, I thought, seeing I was made of 
the best Bessemer steel), and then they all crowded 
round to feel me and judge for themselves. One 
of them paid the penalty for his rashness, for he 
got hold of one of my screws while at the same 
moment another opened the air valve (you will 
remember that this had been closed on my 
striking the bottom). The consequence was, round 
went the screws with a sudden twirl, taking three 
fingers off the man who was holding them, and at 
the same time the water which had of course accu- 
mulated in the hollow screw shaft, was blown out 
with terrific force into the faces of the other on- 
lookers who were behind me. The effect was won- 
derful; the wounded man (a Maltese) raised a 
scream such as onlya Maltese could raise, the others, 
including the man who had opened the valve, 
jumped back, and the utmost consternation ensued. 
The valve which had been only partly opened imme- 
diately closed again (there being a partial spring in 
it) and I was motionless as before. 

Imagine the excitement amongst the group of 
fishermen and the bad language that ensued. The 
man who opened the valve had no idea that it was 
he who caused all the mischief; everybody had 
been fingering me, and he with the others only 
dropped me when they saw the sudden rush of the 
screws and the jet of air and water. The attack, 
therefore, appeared to be quite spontaneous on my 
part, and they could only conclude that I was some 
wonderful marine monster possessed of intense 
cunning who had waited until I had tempted them 
within reach, and then, with a wag of my tail and 
aspit, as they termed it, had shown that I pos- 
sessed powers of mischief little dreamt of by them. 

Some little time was spent in howls and execra- 
tions, and then a consultation was held as to what 
should be done with me. As this consultation was 
carried on in English, with which most of them 
seemed to be more or less acquainted, I could make 
out pretty well what they said. 

The first proposal was to put me back in the sea 
again, and was at once agreed to, only when the 
question arose as to how it was to be done, nobody 
was brave enough to venture again within range of 
such a formidable animal, and how to get me into 
the water without doing so they did not see. This 
proposal therefore fell to the ground. A second 
followed, which was to dig a hole just above me in 
the sand, then drag me into it with the seine and 
coverme up. This seemed feasible enough at first, 
but nobody seemed to be inclined to risk the danger 
that might be incurredin covering me up. A third 
was to light a fire and burn me, but this was over- 
ruled on the ground that I probably could not 
be burnt as I was an armour-plated monster, and 
besides the fire would have to be placed round 
me, and nobody cared to volunteer for the placing 
of it. 

All this time a good look-out was kept on me, it 
being thought quite possible that I might take the 
offensive and attack them. Finally it was de- 
termined to report the occurrence to the governor 
of the island, who was then at Larnaca, and see 
what he said about the matter. Accordingly 
two of the party immediately set off for Larnaca, 
while the others proceeded to take steps to 
secure me, and to this end got a couple of strong 
ropes (those that were attached to the end of the 
seine) and making a slip knot in the end of each, 
threw them hurriedly over my head and tail, half of 
the party holding on to the end of each rope in case I 
should kick out. Needless to say, I made no move, so 


the ground, and putting two of their party to 
watch me, sat down round the fire to discuss the 
events of the evening. 

Next morning, about 10 a.m., I heard the clatter 
of horses’ hoofs, and then the voices of several 
English people, amongst others those of Captain 
Tarr and Hand. The envoys had duly arrived 





at the governor's house late the night before, and 
insisted upon seeing the governor, refusing to 
say what their business was, but intimating that 
unless they were immediately admitted to an 
audience, severe disaster to the island was likely 
to follow as a consequence. They were go im- 
portunate’ that at last an aide-de-camp was called 
and to him they told the story of some won. 
derful animal who might ravage the coast, but 
had fortunately been secured and was held prisoner 
by their powers. The aide-de-camp was impressed 
and immediately called the governor, who at that 
time was Colonel Medland, R.E. He saw the men, 
and being well up in torpedo work, and know- 
ing that a Whitehead had been lost from the 
fleet, immediately sent them off to the Fearnought 
to tell their own tale. They got on board that 
ship about 4 a.M., and the ofticer of the watch failed 
at first to understand what they were driving at, 
as they still told the story of the wonderful marine 
monster. He, however, reported to Captain Tarr, 
who came on deck and soon made out what it was 
they meant, so telling the officer of the watch to 
let the men have some breakfast, he sent down for 
Hand to be ready to land with him in an hour's 
time. Thus it happened that they made their ap- 
pearance as I have told you. <A cutter from the 
ship having been sent round by sea at the same time 
as they left, I was soon released from my bonds, 
towed back to the ship, and my captors liberally 
rewarded. Need I dwell on the inquest that was 
held on me on my arrival. Of course I was ina 
very rusty state and had to be completely taken to 
pieces, but the broken valve told its own tale, and 
so the mystery of my disappearance was cleared up. 
It was decided that no fault could attach to any- 
body, and poor Eves was acquitted of blame. The 
reader will wonder why I say poor Eves, and why 
Hand, and not he, came to recover me. Alas, poor 
old fellow he was no more! The manner of his 
death was as follows : 

Amongst other means of destroying life supplied 
to Her Majesty’s ships and vessels, there are what 
are called hand charges, which consist of slabs of 
gun-cotton, weighing together 2}1b., confined in a 


tin case (see Fig. 24). In each charge is a deto- 
nator, and to this detonator is attached about six 
fathoms of instantaneous fuze, having at the other 
end a pistol by which it can be ignited. The in- 
stantaneous fuze consists of a core of cotton impreg- 
nated with powder, and cover:d with gutta-percha 
in such a way that an air space is left. The core 
thus burns very rapidly, about 100 ft. in a second. 

The method of using the hand charge is as 
follows : 

The man who is to use it holds the pistol and part 
of the coil of fuze in his left hand, while the re- 
mainder of the coil and the charge itself is held in 


the right (see Fig. 25). When the object against 
which it is intended to use the charge, comes within 
range, he throws the charge and coil with his right 
hand, allowing the coil on his left to run out as 
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necessary. When the charge strikes the object he 
pulls the trigger of the pistol with the left hand, 
and so explodes the charge. It is customary to exer- 
cise with these hand charges occasionally, and of 
course the torpedo lieutenant has charge of them, so 
it happened that Eves and the torpedo instructor 
went away in the steam pinnace for this purpose. 
The boat was armed with two outrigger torpedoes, 
and the arrangement made was that two empty 
casks were to represent two guard boats of the 
enemy, and a third the ship to be attacked by the 
torpedo. The steam pinnace was supposed to charge 
between the first two casks, throwing a hand charge 
into each as she passed, and so blowing them up, 
then she was to run on and explode her outrigger 
torpedo under the third, which was a couple of 
hundred yards further on. 

The men were stationed to rig out the torpedo, 
which as usual had been previously tested to see 
that everything connected with it was all correct, 
and Eves had one hand charge to throw while the 
instructor had the other. I may mention that the 
boat’s crew were under the foremost shield while 
Eves and the instructor were under the after one, 
where the battery and firing key for the torpedoes 
were also kept. The boat started and stood steadily 
for the first two casks as arranged. Just before 
coming to them the instructor pointed out to Eves 
that one of the wires of the outrigger torpedo was 
not properly connected to the firing key, so, having 
afew seconds to spare, they both put down the 
charges and coils that they held in their right hands 
and made the connection. They had barely time 
to do this when they found themselves close to the 
first cask, which was on the instructor’s side and 
close to. Both hastily picked up the coils and 
charges, and the instructor threw his into the cask, 
and when it had struck fired his pistol. A terrible ex- 
plosion occurred in the boat, Eves was blown almost 
to pieces, and the instructor mortally wounded, 
while a great hole was blown in the shield. In 
the confusion they had picked up the wrong charges. 

Thus the instructor had the charge which was 
connected with the pistol held by Eves, while the 
latter had the charpe connected with his, so that 
when the instructor fired his pistol he fired the 
charge actually held by Eves. 

Carelessness, carelessness, always carelessness ! 
It makes one shudder to think of it. Fancy if 
accidents like these happen in cold blood, what will 
it be in the heat and excitement of action. Poor 
old Eves, he little thought a minute before how near 
he was to eternity. With all his faults he was a good 
officer, and the accidents which happened amongst 
the torpedves while under his care, were those 
which might have happened to anybody. But let us 
quit this melancholy part of the subject ; my object 
is not to sadden the reader with melancholy details, 
but at the same time I should not be doing my duty, 
did I not plainly show how absolutely necessary it 
is that every little detail in torpedo work should be 
minutely examined and attended to. 

With reference to this particular accident, of 
course it cannot be expected that in order to avoid 
the possible recurrence of such a thing a boat should 
be sent away with only one hand charge ; that would 
be like drawing a man’s teeth out for fear he 
should bite his tongue. And I believe that even 
were this done, there is still plenty of room for 
accidents, unless the greatest care and attention is 
exercised And this I have endeavoured to show 
refers not only to hand charges but to every weapon 
with which we have to deal. I could multiply 
cases of this sort where accidents have occurred 
which can be traced to simple carelessness or want 
of experience. Of course anybody can see how an 
accident might have been prevented after it has 
occurred, and we are all prone to condemn the 
action of those that caused the accident, but at the 
same time it is very doubtful if we should not have 
done exactly the same thing under the same circum- 
stances. In naval warfare especially, where time is 
usually a matter of the greatest importance, there is 
seldom time to think over everything, and hence 
the necessity of an instinctive knowledge of what is 
to be done. This instinct is simply the outcome of 
careful training ; it is like playing the violin, where 
your fingers instinctively place themselves in the 
right position ; and everybody knows that profi- 
ciency in this instrument is only to be obtained by 
steady and determined practice. 
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MACHINE GUNS FOR REPELLING 
TORPEDO ATTACK. 


MAcHINE guns as auxiliaries to net defences in 
resisting an attack of torpedo boats, have of late 
years become very important factors in the arma- 
ments of our men-of-war, and since, as the demand 
increases, the supply rises in proportion, it cannot 
be wondered at that we have at the present moment 
many different kinds of these weapons from which 
to choose. We now propose examining this branch 
of our naval armament, and showing what require- 
ments are to be met. We shall compare the different 
systems that we have at our disposal, and see which 
would best fulfil these requirements, or should none 
of them come up to the needful standard, state 
what type of gun would do so, in our opinion. 

First of all, what is a machine gun ? 

It is a gun in which there is no recoil, and in 
which the loading and firing are carried out auto- 
matically, so that as long as ammunition is supplied 
and the power applied, there will be a more or less 
continuous fire. 

Now to obtain a vivid realisation of the require- 
ments in a machine gun, let us go back over old 
ground (see ENGINEERING, March 30, 1883, ‘‘ Tor- 
pedo Attack and Defence’), and think what would 
be likely to occur in a torpedo attack. It would be 
somewhat as follows: A torpedo boat approaches 
at a great speed, probably under cover of darkness, 
and is not seen until within about 1000 yards, its 
object being either to get within a distance of 200 
or 300 yards, in order to discharge a Whitehead 
torpedo, or else to dash up alongside in order to 
explode an outrigger charge in contact with the side. 

So much for the torpedo boat ; now let us see 
what is the function of the machine guns. Evidently 
to do as much damage to the enemy as may be, in 
order to prevent the torpedo from being fired. 
What powers must the gun have in order to 
stand a fair chance of success? is the question which 
naturally follows, and the answer to which is given 
under the following headings: 

A. It must be capable of quick and accurate 
training and elevating, so that it can be kept con- 
stantly bearing on the swift enemy. This carries 
with it that the gun must not be too heavy, as in- 
creased weight brings with it slower movement. 

B. The projectile having struck the torpedo boat, 
must have sufficient energy to do material damage. 
Naturally the heavier the projectile the more 
damage it wil] do, especially if it is a shell, but then 
the size of the gun being limited by considerations 
of handiness, rapidity of training, &c., it follows 
that there is some weight beyond which we can- 
not go. The minimum weight, however, must be 
that which would give sufficient energy to pene- 
trate a torpedo boat, and damage her boiler at very 
sharp angles, and at 1000 yards range. 

C. The projectiles should have a certain amount of 
spread. In our issue of April 20 and 27, 1883, on the 
difficulties of hitting at sea, we pointed out how 
necessary it was that the projectiles should have 
some spread, so as to increase the chance of hitting, 
and this can be accomplished in several different 
ways, namely: By having aheavy shell that can 
be burst at a certain distance in front of the object, 
by firing volleys, or by keeping up a continuous 
fire, trusting to some of the shots striking as the 
sights comeon. The first of these methods is practi- 
cally impossible to carry out in a machine gun proper, 
as in order to get a projectile powerful enough to 
penetrate a torpedo boat after bursting, we should 
have to use a comparatively heavy gun, and this 
interferes with the lightness and handiness neces- 
sary to keep it bearing on the enemy. Another 
objection to it is, as we pointed out in our issue of 
March 30, 1883, the difficulty of bursting the shell 
at the proper distance in front of the object, and of 
course failing this, the method falls to the ground. 
This system fails, then, in two veryimportant points. 

The volley system is more promising, as we have 
here a gun that, every time the sights are brought 
on, can pour in a number of projectiles, having a 
certain spread, and some of them will stand a very 
fair chance of hitting. 

The third, or continuous-fire system, has many 
serious drawbacks. First, the continuous firing 
renders the fire unsteady, and makes the work of 
keeping the sights on difficult ; and, secondly, the 
smoke proceeding from every discharge obscures the 
sights. This system might, however, be utilised by 
firing a certain number of rounds in quick succession 
as long as the sights are on the object, in which 
case it becomes practically a volley gun. 








D. The mechanism should be simple, and there 
should be no liability to jam. As regards the first, it 
is very desirable that any machine gun may readily 
be taken to pieces by the gun’s crew, when they have 
been instructed in the matter; and as to the second, 
it stands to reason that there should be no chance 
of the gun jamming at a critical moment, when the 
lives of all on board may depend upon its efficiency. 

E. The trajectory must be flat. This is an impor- 
tant point in machine guns ; asat sea, where it is so 
difficult to ascertain the distance accurately, a sweep- 
ing fire is very necessary. This flatness of trajectory 
depends upon a high initial velocity, combined with 
weight and small. diameter of projectile. As an 
example of the difference in dangerous space due to 
initial velocity, take the case of al-lb. shot lin. in 
diameter, fired with 1000 f. s. and 2000 f. s. velocity 
respectively, from a height of 20 ft. above the water : 
we find that for a torpedo boat 4 ft. out of water, 
at a distance of 800 yards, the dangerous space in the 
latter case is 153 ft., while in the former it is only 
65 ft. ; that isto say, that if you aim at the centre of 
a torpedo boat 4 ft. out of water, at a distance of 800 
yards, then the shot with the 2000 f. s. velocity will 
have a margin for hitting of 153 ft., while the other 
will only have 65ft. The accompanying diagrams 
show this graphically. If the boat be supposed to 
be at A and aim is taken at the middle of it, then 
in the first case (Fig. 1) the projectile will take 
effect on either the top or water line as long as the 









. 32? 5S =A _ 32. SS 





boat is within 66.5 ft. either way of its supposed 
position. In the second case (Fig. 2) the margin 
would only be 32.5 ft. either way. 

A high muzzle velocity, then, is very desirable, 
but as this means additional strain on guns and 
fittings there must be a limit in this case also. 

Now, tosum-up. The qualities to be embodied 
in a machine gun intended to resist torpedo attack, 
we conclude should be as follows : 

Lightness sufficient to insure rapidity of training 
and elevating. 

A projectile of sufficient weight and velocity to 
penetrate the boiler of the thickest torpedo boat 
constructed. 

The power of firing volleys. 

Simple mechanism, not liable to jam. 

Flat trajectory. 

We will now briefly refer to the different systems 
of machine guns at our disposal, and comparing 
their qualities with those that we have pointed out as 
necessary fora machine gun intended to keep off 
torpedo boats, see which of them best fulfils the 
requirements, and what modifications in it are re- 
quired to make a perfect arm. These are : 

1. Guns firing comparatively heavy projectiles 
singly, that is, discharging one shot each time the 
lever is worked or handle turned. 

This system is represented by the Nordenfelt 
and Hotchkiss rapid-firing guns, and the Hotchkiss 
revolving cannon. The rapid-firing guns of the 
rival inventors, which are very much alike, 
were constructed to comply with certain conditions 
of the English Admiralty, and their salient points 
may be described as follows: Weight of projec- 
tile, 6 1b. ; initial velocity 1900 f.s. ; total weight 
of gun, 10 ewt. ; projectile either chilled, common, 
and shrapnel |shell, and case shot. The chilled 
shell will penetrate 4 in. of steel at 300 yards, and 
twelve aimed rounds can be fired in the minute. 
These guns cannot be said to come under the head- 
ing of machine guns, but as they occupy a doubtful 
position, we have thrown themin. For a descrip- 
tion of the Hotchkiss 6-pounder guns see ENGINEER- 
ING, vol. xxxviii., page 129. 

The Hotchkiss revolving cannon are of three 
sizes, 37 mm., 47 mm., and 53 mm., having five 
barrels, and firing respectively projectiles of 1 lb., 
2}1b., and 4lb. The barrels are revolved by a 
handle, each revolution of the handle firing one shot. 
About twenty aimed rounds can be fired per 
minute. For description of these guns see ENGINEER- 
ING, vol. xxxiii., page 337, and vol. xxxvii., page 95. 

It will be observed that in neither the rapid firing 
guns nor the revolving cannon is there any spreadf 
and though doubtless the projectiles would be all 
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CYLINDERS AND PADDLE WHEELS OF THE STEAMER 


“ NORMANDY.” 
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CONSTRUCTED BY MESSRS. JOHN ELDER AND CO., ENGINEERS, GLASGOW. 


(For Description, see Page 284.) 
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very effective when they did strike, the same might | is simple, easily kept in order, taken to pieces and 

be said of larger guns, though, of course, the more | reassembled, and not liable to jam, though jams 

rapid the fire the greater the chance of hitting. | have occurred on rare occasions. For a description 
The volley system is 1epresented in the naval | of this gun see ENGINEERING, vol, xxxv., pages 51, 

service by Nordenfelt’s four-barrelled, 1-in. calibre | 77, 123, 147. 

gun, weighing, with the mounting, 7 cwt., firing steel | As this is the gun now in use in our Navy to 

projectiles of half a pound weight, at the maximum | repel torpedo boats the following account of prac- 

rate of 65 volleys (of four shots each) in a minute | tical trials carried out at Portsmouth a few years 

with a velocity of 1600 f.s.,’and capable of penetrat- | ago will be interesting : 

ing % in. steel at 300 yards direct. The mechanism The gun was mounted on one bow of the Med- 


way gunboat (the other being occupied by the 
Hotchkiss 37 mm. gun). A model of a second- 
class torpedo boat was anchored, and the gunboat 
steamed down directly at her, ‘‘end on,” at the rate 
of about eight knots. Fire was opened at 560 
yards and ceased at about 80 yards. Time of run, 
2 min. 25sec. Number of shots fired, 135 ; hits, 115. 

This seems a very good result and appears to 


| show conclusively that the torpedo boat would 


stand_very little chance against a gun like this, but 
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otfer here the same remarks as we did about the | 


Nordenfelt gun, as to the hits perhaps having been 
made when the gunboat was within 300 yards of 
the target. 

However, this gun also made good firing at long 
ranges, as the following extract from a series of 
trials made by the Dutch in September, 1878, will 
show. The Guinea, steaming at the rate of 12 knots, 
commenced firing at the model of a torpedo boat at 
1140 yards (her course being inclined to the fore- 
and-aft line of the boat at an angle of 45 deg.), and 
ceased at 540 yards. During the run she fired 20 
rounds, of which 12 struck the object, the time 
taken being 14 minutes. 

So much for the different types of guns. But, in 
order to form an opinion as to the relative merits of 
the Hotchkiss and Nordenfelt systems, we will give 
yet another extract from official trials of these two 
guns at Spithead. Two models of second-class 
torpedo boats were moored ‘‘end on” to one 
another 100 yards apart, and the Medway having 
the Nordenfelt 1-in. gun mounted on one bow and 
Hotchkiss 37-mm. gun on the other, steamed at 
the rate of seven knots on a course perpendicular to 
the line joining the two models. Both guns opened 
fire each at its own target, at 1500 yards, and ceased 
when the boats were abeam, i.e. 50 yards off. 

Two runs were made, the guns’ crews changing 
guns each time. The results were as follows : 
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So that in a run of 4 min. 8.5 sec., from 1500 to 
50 yards, there were only 32.5 hits made by Nor- 
denfelt and 17.5 by Hotchkiss. 

The volley gun here got the best of it in so far 
that there were 32.5 hits to 17.5 by its rival, but 
the latter had more hits in proportion to the num- 
ber of rounds fired, and its projectiles being shell 
and of double the weight of the steel shot fired by 
the 1l-in. gun, it may be assumed that the 17 hits 
had more local effect than 32 made by Nordenfelt. 
Again the greater the number of hits on the boat the 
greater the chance of some vital part being damaged; 
therefore, in this light, the volley gun was superior 
supposing its projectiles to have had energy enough 
to disable where they did strike, and there seems no 
reason to doubt this. The Hotchkiss gun approach- 
ing the weight of the Nordenfelt and firing only 
single shots, as against the volleys of the latter, was 
much steadier, and this probably accounts for its 
greater accuracy. However. if there be two guns 
of the same weight, one of which can make twice as 
many hits as the other in a given time, the chances 
of that gun disabling an enemy are double those of 
the other, providing, as we said before, the projec- 
tiles have energy enough to disable when they do 
strike. It remains now to decide what type of guns 
ovr ships should be armed with, and from what has 
gone before we conclude as follows : 

1. The gun should be able to fire volleys or single 
shots so fast as to be practically volleys. 

2. The weight of the gun we can afford to have 
about 10 ewt., because a gun of that weight is quite 
handy and easily worked. 

3. The muzzle velocity should not be less than 
1900 f.s., that velocity being now easily obtainable. 

4. The projectiles tired should be steel or chilled 
shell, with as heavy a bursting charge as is com- 
patible with the requisite penetrative power, and 
titted with base percussion fuzes. 

5. The weight of the projectile should be between 
1 lb. and 15 Ib., as sufficient energy for the purpose 
intended can be obtained from projectiles of this 
weight, and it is very desirable that the ammunition 
should not be so heavy as to make it difficult of 
working. 

6. The number of barrels must depend upon how 
many can be brought within the limits of weight 
(10 cwt.) This is a question for practical gun- 
makers, but seeing that Mr. Nordenfelt has a two- 
barrelled gun firing a 22-oz. shell with an initial 
velocity of 1600 f.s., which weighs only 43 cwt., 
it would seem that allowing for a certain amount of 
extra weight to absorb the recoil and steady the 





| water is 1430 gals. per minute. 





gun, a three-barrelled gun could be easily brought 
within the prescribed limits. 

7. The Nordenfelt or Gardner mechanism is 
perhaps as simple as any that we have had before 
us up to the present, but should the Maxim gun 
realise the high expectations which it now holds out, 
there seems little doubt that the mechanism of the 
machine guns of the near future must be made more 
or less on his principle. 


STEAM FIRE ENGINES FOR LIVERPOOL. 

Tue Watch Committee of the Liverpool Corporation 
has lately purchased from Messrs. Merryweather and 
Sons, of Long Acre, London, two powerful steam fire 
engines. The larger of the two we illustrate on page 
279, and in an early issue we shall publish a similar 
engraving of the second, and shall then give a complete 
account of them both, and of the trials to which they 
were submitted at the Liverpool Docks. In the mean 
time we shall content ourselves with a short account 
of the leading features of the former engine. It is 
called the ‘* John Hughes,” and is the most powerful 
portable steam pumping engine in the world. It is 
capable of throwing 1350 gals. per minute, and of fore- 
ing the water through a jet as large as a man’s wrist to 
a distance of 200ft. horizontally. Attachments are 
provided for working twelve streams simultaneously, 
each of which would overtop the highest warehouse in 
the City. The boiler is of the ‘‘ Field” type, with 
smoke tubes running through the steam space. 


The engine is 100 indicated horse-power. It is 


| direct-acting, working a pair of double-acting pumps 


7 in. in diameter, the diameters of the steam cylinders 
being 9 in., and the stroke 24in. The slide motion is 
actuated by a pair of twisted bars. The capacity of 
the pumps is 13 gals. per revolution, so that if the 
engine makes 110 strokes per minute, the delivery of 


COMPOUND ENGINES OF THE LONDON, 
BRIGHTON, AND SOUTH COAST RAIL- 
WAY COMPANY’S PADDLE STEAMER 
‘“* NORMANDY.” 

THE compound paddle engines of the London, Brigh- 

ton, and South Coast Railway Company’s steamer 

Normandy, which we illustrate in our two-page engrav- 

ing this week, are characterised by an originality of 

design which renders them of special interest. The 

Normandy is one of the steamers employed by the 

London, Brighton, and South Coast Railway Company 

on their Newhaven and Dieppe service—a service which 

necessitates a light draught; and thus, by limiting 
the space available below the crankshaft, renders the 
oscillating type of engine an undesirable one to adopt. 

The engines of the Normandy were constructed by 

Messrs. John Elder and Co., of Glasgow, from the de- 

signs of Mr. W. Stroudley, the locomotive superinten- 

dent of the London, Brighton, and SouthCoast Railway, 
and they are of a type originally got out jointly by Mr. 

A.C Kirk and Mr. Stroudley, for the steamers Brighton 

and Victoria, belonging to the same company, Mr. Kirk 

being the engineering manager to Messrs. John Elder 
and Co, at the time when the Brighton and Victoria 
were built. In the original engines of this type, how- 
ever, there were several difierences from these now 
illustrated, and, amongst other details, the attachment 
of the main bearings to the deck was not so secure, and 
the water for the condenser was circulated by a double- 
acting pump instead of by a separate pumping engine. 

The engines for the Normandy were copied from a 

design which Mr, Stroudley got out for a set of much 

larger engines, having cylinders 58 in. and 100 in. in 
diameter, with 6 ft. stroke. 

The Normandy is 230 ft. long on the load water line, 
has a breadth moulded of 27 ft. 6 in., anda depth 
from top of flat keel to under side of main deck of 
12ft.4in. She has also a half-poop 2 ft. 9 in. high 
extending tothe forward bulkhead of the engine room. 
Her draught is7 ft. 10in. She has been a most suc- 
cessful vessel, and has obtained a maximum speed be- 
tween Newhaven and Dieppe of 18.25 knots per hour, 
wiih a maximum of 2520 indicated horse-power. The 
mean average speed taken over five sailings has been 
17.65 knots per hour, while the Welsh coal consumed 
on the double trip of 128 knots, including raising steam 
twice, isa little under 20 tons, or 2.47 lb. per indicated 
horse-power per hour, an excellent performance con- 
sidering the necessary expenditure of fuel in raising 
steam for each single trip. 

Referring now to our engravings, it will be seen that 
the high-pressure cylinder is placed horizontally at the 
level of the crankshaft, while the low-pressure cylinder 
is below it and is inclined. The cylinders are not 
directly over each other, but are placed, the one 
slightly to port and the other to starboard of the 
centre line of the vessel, so as to bring them in line 
with their respective crank-pins. The arrangement 
will be at once understood on reference to Figs. 2 and 
3 of our two-page engraving. It will be seen that by 
placing the cylinders in this way the exhaust from the 
high-pressure cylinder passes directly downwards to 
the low-pressure cylinder, thus effectively draining the 





former. The arrangement also gives a very narrow 
engine, thus leaving a wide space on each side of the 
engine-room and on deck, and enabling a continuous 
line of steel deck to be carried fore and aft, a material 
advantage in a shallow vessel. 

The high and low-pressure cylinders are respectively 
46 in. and 83 in, in diameter, the stroke in both cases 
being 5 ft., so that the ratio of their capacities js 
1:3.25. A horizontal section of the high-pressure 
cylinder, and a vertical section of the low-pressure 
cylinder are given in Figs. 4 and 5 on page 282, from 
which it will be seen that the high-pressure cylinder 
is steam-jacketted over the barrel, and the low-pres- 
sure over both the barrel and covers. As will be seen 
on reference to the side elevation, Fig. 1, the low-pres.- 
sure cylinder is bolted to the bedplate, which connects 
it to the condenser (on which the crankshaft plummer- 
blocks are mounted), while on its upper side it has 
cast on it a horizontal seating for the high-pressure 
cylinder, this cylinder making a joint with it. 

Each cylinder is directly connected to the crankshaft 
plummer-blocks by a couple of tie-bars, these taking 
the strains due to the thrust and pull of the pistons, 
and also forming the crosshead guides, for which 
purpose they are made of rectangular section for a 
portion of their length. It will be seen from the views, 
Figs. 1 and 2, that the tie-bars are made with 
T ends, by which they are bolted to the cylinders and 
crankshaft plummer-blocks respectively, while they 
are stayed near the middle of their length by standards 
which rise from the bedplate and intersect them 
obliquely, passing through lugs formed on their outer 
sides, cotters being placed through the standards above 
and below these lugs. These standards materially 
relieve the tie-bars from the cross-bending strain to 
which they would otherwise be exposed from their 
acting as crosshead guides. As, from the positions of 
the cylinders, the pressure due to the angularity of the 
connecting-rods is thrown unequally upon the two 
guides of each crosshead, this is compensated for by 
making the guide-bars of different widths, and the 
blocks of different lengths. Thus, in the case of the 
high-pressure cylinder—which is on the port side of 
the centre line of the engines—the guide-bar on the 
port side is 12 in., and that on the starboard side is 
Yin. wide, while the lengths of the crosshead blocks 
are 22 in. and 16 in. respectively. In the case of the 
low-pressure cylinder—the centre line of which is on 
the starboard side of the centre of the engine—this 
condition of things is, of course, reversed. In all cases 
the crosshead blocks have ample bearing areas. 

The pistons are of the dished form adopted by 
Mr. Stroudley in his locomotives, and they are fitted 
with steel piston rods 84 in. in diameter. 1t will be 
seen from Figs. 4 and 5 that the piston rod stufling- 
boxes are completely lined with brass, the lining in 
each case being made in one piece with the ring at the 
bottom. Each piston has a kind of shoe cast on its 
back for the lower part of its circumference, so as to 
increase its bearing area on the cylinder ; this feature 
in the case of the low-pressure piston is shown by 
Fig. 5. In the original engines of this type, designed 
in 1575, and above referred to, the pistons had tail rods 
passing out through the bottom cylinder covers, and 
these were found to be a source of trouble. It was 
to get over this that Mr. Stroudley designed the 
arrangement of slipper on each piston as above de- 
scribed, this slipper giving 3 to 4 square feet of bearing 
surface. The arrangement works well, the cylinders 
of the Normandy being found to wear up to a beauti- 
ful surface. 

The high-pressure cylinder is fitted with an ordinary 
single-ported slide valve, while the valve of the low- 
pressure cylinder is double-ported. Both valves are 
without any relieving rings at the back, the valve for 
the high-pressure cylinder being shown in Fig. 4. The 
valves are driven by link motion, the arrangement of 
which will be clearly seen from the general views, 
Figs. 1 and2. The expansion links are of the double- 
bar type, the bars working between brass gibs fitted to 
the heads of the valve spindles. The eccentric rod ends 
are fitted with adjustable brasses, while the lifting links 
have their joints brass bushed. It will be noticed that 
the two lifting arms are on opposite sides of the revers- 
ing shaft, so that the two sets of gear approximately 
balance each other. The reversing is performed by 
one of Messrs. Brown Brothers’ combined steam and 
hydraulic reversing engines. 

The crankshaft is 17 in. in diameter at the paddle 
boss, and each portion has inner and outer bearings 
respectively 22in.*and 30in. long. The manner in 
which the outer bearings are carried is shown clearly 
by Fig. 3 on our two-page engraving. As each part of 
the shaft has but two bearings, it can readily adapt 
itself to any distortion of the vessel, such as is apt to 
occur in shallow steamers. To further facilitate this, the 
drag link by which the two crank-pins are coupled, is 
provided with spherical bushes. ‘The two cranks are 
placed at a distance apart equal to a right angle less 
the vertical angle inclosed between the centre lines of 
the two cylinders, so that the effect is the same as with 
two parallel cylinders having their pistons connected 
to cranks at right angles. 








Prion RN i 


ei 
Ey 
ii 








MARCH 20, +1885. ] 





285 








"The main bearings for the crankshaft are mounted 
on the top of the condenser as shown in Figs. 1 and 2, 
and each plummer-block is extended upwards, form- 
ing a horn from which strong tie-rods extend obliquely 
fore and aft, to the sides of the lower engine hatch, 
where they are firmly bolted to the vessel. The two 
horns on the plummer-blocks are also connected by a 
transverse tie-bolt and distance piece, the whole 
arrangement being clearly shown by the views on our 
two-page engraving. Another transverse tie-rod pass- 
ing through a lug on the front of the high-pressure 
cylinder, and fixed at its ends to the structure of 
the vessel, also stays the upper part of the engines 
laterally. ’ 

The exhaust steam from the low-pressure cylinder 
is led off from the top of the low-pressure valve chest, 
and passes through a copper pipe, not shown in our 
engravings, to the condenser. The condenser, the 
positic n of which has been already indicated, contains 
1760 brase tubes placed athwartships, these tubes 
being in. inexternal diameter, and 8 ft. 6 in. long, 
giving 2937 square feet of surface. The tubes are 
packed with screwed brass ferrules made bell-mouthed, 
and with internal collars to prevent the tubes from 
moving endways. The condensing water is supplied 
by one of Messrs. W. H. Allen and Co.’s centrifugal 
pumping engines, situated as shown in Fig. 3, this 
pump having 12 in. pipes, and being capable of 
discharging 2300 gallons of water per minute as a 
maximum. This pump forces the water through the 
condenser, the tubes of which are in two groups, so 
that the water makes two runs from end to end. 

The air pump is placed vertically on the side of the 
condenser next the cylinders. It is single-acting, 
34 in. in diameter, with 30 in. stroke, and is driven by 
a bell-crank lever, the longer arm of which is coupled 
by a link to a pin which projects from the side of the 
low-pressure connecting rod near the small end. From 
the same bell-crank are also driven two feed pumps, 
two bilge pumps, and one sanitary pump, all these 
having plungers 6 in. in diameter, and 20 in. stroke. 
From the dimensions above given it will be seen that 
the air pump has a discharging capacity equal to 
* -th of that of the low-pressure cylinder. 


The various levers for handling the engines are, as 
shown in the general views, all brought together 
on a high-level staging from which the engines are well 
under the view of the engineer. As will be seen from 
our illustrations, the whole arrangement of the engines 
is exceedingly compact, and the details of the design 
have evidently been worked out with great care. 

A special feature in connection with the engines we 
have been describing is the construction of the paddle- 
wheels, these being of a pattern designed by Mr. 
Stroudley, and their details being marked by some 
very considerable departures from ordinary practice. 
A cross section of one of the wheels is given in 
Fig. 3, while an elevation is shown by Fig. 6 on page 
282. The wheels are 17 ft. in diameter measured to 
the centres of the axes of floats, these latter being nine 
in number in each wheel. The arms carrying the 
floats are forged in dies in one solid piece of iron with- 
out weld, and are machined all over the bearing sur- 
faces ; they are also planed parallel where they fit into 
the boss, the grooves in the boss being slightly tapered, 
and the edges of the arms correspondingly bevelled so 
that as each arm is drawn into its place by the bolts 
it isfixed very securely. The arms have also joggles 
forged on them to bear against the inner and outer 
circumferences of the ring so as to relieve the bolts 
from strain. These joggles are shown dotted in Fig. 6, 
and the manner in which they clip the ring will be 
seen from Fig. 3. The arms are l}in. thick, and 
their shape in side elevation is shown by Fig. 6; 
the ring is 8} in. wide by Ijin. thick. The floats, 
which are 9 ft. 6in. long by 3 ft. 7} in. wide, are 
curved to the same radius as the wheel, and are pro- 
vided at each end with an angle-iron to prevent the 
escape of water laterally. aay 

The upper edge of each float in its lowest position 
is immersed 18 in. with the steamer at loaded draught, 
and there is a space of 12in. between the inner edges 
of the floats and the vessel’s sides. Of the nine floats 
of each wheel, six are ?in. thick, while of the other 
three, the centre one is l}in. thick, and the two 
others l}in. thick, these thick floats being used to 
balance the engines in the same proportion as Mr. 
Stroudley adopts for his locomotives. The feathering 
stud is fitted 2in. below the line of the paddle shaft 
and 15in. in advance. This latter is a}less distance 
than usual, but Mr. Stroudley thinks that even it 
might be reduced with advantage. The joints of the 
feathering gear are all bushed with lignum vite. 

The curvature given to the floats in the wheels we 
have been describing, enables them to enter the water 
at a better angle and tends to prevent the back action 
on leaving the water, reducing the evil effects due to 
the fact that every part of the wheel below the centre 
line of the shaft has a different forward velocity. The 
London, Brighton, and South Coast Railway Company 
have now four steamers fitted with these wheels, and 
they have in all cases given very satisfactory results 





as regards speed, the first two steamers doing two| 
knots per hour above the speed contacted for. The 
Zeeland Steamship Company, whose steamers run be- 
tween Flushing and Queenborough, have also adopted 
this form of wheel for their new vessels, which are 
noted for their high speed. It is specially worthy 
of notice that these paddle-wheels of Mr. Stroudley’s 
do not lift the water at the back when running at full 
speed, it being found that if the door at the side of 
the paddle-box is opened the box only contains a slight 
mist like fine rain. We may add that in ordinary 
working the paddle-wheels of the Normandy make 
forty-one revolutions per minute, although a maximum 
speed of forty-nine revolutions per minute has been 
obtained for a limited time, the engine power being 
sufficient to give this speed, but the boilers not being 
able to maintain it. 

The engines of the Normandy are supplied with 
steam at a pressure of 110 1b. per square inch by four 
boilers placed two forward and two abaft the engines ; 
we illustrate one pair in Figs. 7, 8, and 9, on page 
283. The thickness and materials of the plates used 


| in these boilers are as follows : 


in. 
Shells and straps Si i steel. 
Top fronts and top backs lé a 
Bottom fronts ... as 1'5 Py 
Centre and bottom back 4 a 
Furnaces aah dia 4 a 
Front tube plates ry 14 BB boiler iron. 
Back - . ti Yorkshire ,, 


; oe 

Combustion chamber, top, 
: 13 ” 

t's B boiler 


back and sides = a = 
Ditto ditto bottom pe 

The steel plates used are Siemens-Martin steel with 
a tensile strength of 28 to 30 tons per square inch. The 
plates were all planed on the edges, and then bent and 
put together, the whole of the holes being drilled with 
the plates in position. They were afterwards taken 
apart, and the edges of the holes rounded, the holes for 
the countersunk rivets being also rounded, not made 
conical as is usual. The longitudinal seams are butt- 
jointed, with double butt straps, and have a strength 
equal to 82 per cent. of that of the solid plate. The 
details of these joints are shown by Fig. 10, on page 
283, from which it will be seen that the butt straps 
carry six rows of rivets—three on each side of the butt 
—the middle row of each three having the rivets at 
2} in. pitch, while in the other rows the pitch is 53 in. 
The rivet holes are }3 in. in. diameter for in. steel 
rivets. The circumferential seams are double-rivetted, 
and they and the seams in the ends have 1, in. holes 
for 1 in. rivets, the pitch being 33 in. 

Each boiler contains two of Fox’s corrugated fur- 
naces, 3 ft. 9 in. in mean diameter, each furnace dis- 
charging into a separate combustion chamber. The 
latter are stayed to the shells by iron screwed stays, 
12 in. in diameter, with nuts at both ends, and placed 
at 7in. pitch. The crowns of the combustion chambers 
are stayed by iron girder stays 54 in. deep, 1 in. thick, 
and placed at 7 in. centres. The longitudinal stays 
are of iron, 23 in. in diameter at the bodies, and 22 in. 
at the screws. 

Each boiler contains 230 tubes 2? in. in external 
diameter, 188 of these being brass tubes No. 10 B. W.G. 
thick, and the remaining 42 iron stay tubes ,5; in. 
thick. The total heating surface of each boiler is 
1176 square feet, or 4706 square feet for the four, 
while the grate surface is 48} square feet per boiler, 
or 195 square feet in all. The flue area through the 
tubes of each boiler is 7.34 square feet, making 29.36 
square feet for the four boilers, while each pair work 
into a chimney 4ft. Sin. in diameter, the total 
chimney area being thus 15.9 square feet. The chief 
proportions of the boilers are thus as follows: Ratio 
of grate area to total heatiny surface 1 : 24.13; ratic 
of flue area through tubes to grate area | : 6.64; and 
ratio of chimney area to grate area | : 12.26. 

In connection with the boilers we must speak of the 
arrangement for securing ventilation with which the 
Normandy is fitted, this arrangement being one de- 
signed by Mr. Stroudley in 1873 for the steamer Paris, 
which was built in 1874. Since that date the whole 
of the steamers built for the London, Brighton, and 
South Coast Railway Company have been fitted with 
it, and with excellent results. The arrangement con- 
sists in fitting each funnel with an outer casing carried 
nearly to the top, the annular space formed by this 
casing being divided by partitions on each side into 
fore and aft compartments. One of the compartments 
for each funnel is used to draw air up between the 
bafile-plates and the smokebox doors in the engine- 
room (Fig. 9, page 283), while the other half is con- 
nected with a perforated cornice which extends round 
the saloons and to the w.c.’s, &c., below the deck. 
The air led off through [the perforated cornice passes 
down between the lining of the saloon and the skin 
of the ship to a wooden spout which is carried along 
under the berths, the spout or air-way being formed 
on one side by the skin of the ship, while the floor of 
the cabin forms its bottom. The air-way is continued 
up the bulkhead at the end, the air being discharged 





from it into an iron pipe which communicates with the 


bottom of the annular air-way around the chimney 
already mentioned. Fresh air is brought down to the 
saloons through a ventilator into a trough underneath 
the cabin floor, and is allowed to escape into the various 
compartments through brass grids, which can be opened 
or closed at pleasure. This system of ventilation has 
been found most efficient. 


NOTES FROM THE UNITED STATES. 

PHILADELPHIA, March 7, 1885. 
THE nail factories of Massachusetts, Eastern Penn- 
sylvania, New Jersey, the Pittsburgh district, and 
Wheeling, are all quite busy turning out large quanti- 
ties of nails which are going into consumers’ hands 
for the spring and summer trade, ona basis of from 
2.15 dols. to 2.25 dols. Several mills are working on 
steel nails and two new plants are being established. 
The Pittsburgh district is turning out about 15,000 
kegs of nails per week. The annual productive capa- 
city of the country is in excess of 7,000,000 kegs. 
3uilding operations will be very actively prosecuted 
all through the States during the coming season. 
House building will be the chief source of activity. 
Shop and mill building will be restricted. Small 
manufacturing establishments have been receiving 
many orders since the Ist of March for motive power, 
engines of small capacity, &c. The larger manufac- 
turing establishments are not quite busy. Three loco- 
motive works have received good orders for engines, 
and afew of the larger car works have just booked 
orders for about 2000 cars, for use of trunk lines 
mainly. An improving traffic on railroads is predicted, 
and railroad purchasing agents are now in the market 
for a largeamount of bridge material, rolling stock, rails, 
and railway appliances. The prospects for improve- 
ment in the iron trade are better, since the close of the 
severe winter season. The weather is pleasant through- 
out the country ; the snow blockade in the north-west 
has been broken up, and commercial indications are 
much more flattering. Within two weeksa good deal 
of idle labour has been re-employed. There is great 
activity in logging camps throughout the north-west, 
and an immense supply of lumber will be bought for 
home consumption and export. There is considerable 
inquiry this week for foreign iron, and sales of 1000- 
ton lots of spiegel have been made for delivery at tide- 
water ports at 25 dols. to 25.50 dols. ; Bessemer at 
19 dols. There is a large amount of inquiry for pig 
iron, because of the prospects of heavier consumption. 
Quotations are 16 dols., 17 dols., and 18 dols. for forge, 
No. 1 and No. 2 foundry, of standard brands, and 50 
cents to 1 dol. less for ordinary brands. The rail mills 
are fortunately meeting with an active demand for 
ingot steel for general purposes. Southern iron mar- 
kets are opening up and large deliveries of Alabama 
iron are anticipated on a basis of about 14 dols. to 15 
dols. delivered in northern markets. Large contracts 
have been made on a basis of 11 dols. at southern fur- 
nace. The commercial situation is not much better. 
The volume of business is fully one-third below its limit 
of a year ago throughout the country. At the same time 
more manufacturing is being done, but the results are 
not seen in clearing-house returns, The new adminis- 
tration has taken hold and all shades of political 
opinion feel confident in the integrity of the new poli- 
tical rule, and believe that a Conservative course will 
be pursued and that the commercial and industrial 
interests will have no occasion of alarm over the 
adoption of any untried policy. 











CENTRIFUGAL PUMPING MacHINERY.—We understand 
that Messrs. John and Henry Gwynne, of Cannon-street 
and Hammersmith, London, have secured the contract for 
supplying their machinery to the new Government Docks 
at Sebastopol and Fladivostock, the pumping engines of 
the ‘‘ Invincible” type being the ones selected. In the 
former case the duty required of the machinery is some- 
what exceptional, the lift when finishing being 45ft. We 
also understand Messrs. Gwynne have in hand two sets of 
similar machinery for docks in the Straits Settlements, 
and have only recently delivered to the Mersey Docks and 
Harbour Board, Liverpool, four large pumping engines, 
likewise of the ‘‘ Invincible” type, each being capable of 
discharging 130 tons per minute. 


THE Sovupan Expepition.—The Admiralty and War 
Office have passed orders to Messrs. Merryweather and 
Sons, of Greenwich and Long Acre, for five portable 
steam pumping engines and several miles of hose for 
water supply purposes in the Soudan. The major portion 
of the order for the pipes for the water lines from Suakin 
to Berber is being executed by Messrs. Andrew and James 
Stewart, Limited, Clyde Tube Works, Coatbridge and 
Glasgow, who have previously fulfilled very large con- 
tracts for a similar kind of piping. The War Office autho- 
rities accepted their tube and joint as the standard 


pattern for the whole line, this pattern being nearly the 
same as that generally employed by Messrs. Stewart for 
tubes fortheconveyanceof oil. Although the order wasonly 
confirmed ten days ago, already ten miles of tubes have 
been despatched from the Clyde Tube Works, and this 





rate of delivery of one mile a day will be maintained and 
increased until the contract is completed. 
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PUMPING MACHINERY. 

In our issue of March 6, we gave a perspective 
view, together with an elevation and plan, of a set of 
pumping machinery shown at the Turin Exhibition, by 
Messrs. Bosisio, Larini, Nathan, and Co., of Milan. We 
now add, on the present page and also on page 290, a 
number of detailed views. These pumps are of the 
system usually employed on the Continent for water 
works ; they are horizontal with double rams 23.62 in, 
in diameter and 39.4 in. stroke. 

Several importantimprovements have beenintroduced 
by the makers with a view of obtaining the highest 
possible efficiency, and to render the working as auto- 
matic as possible. The arrangement of the large 
stuffing-boxes (Figs. 3, 5, and 12), completely under 
water in small tanks connecting the two barrels, effects 
a most important saving in power, as by aid of the water 
seal the packing can be kept quite loose, thus reducing 
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toa minimum the heavy friction of such large glands. 
The rams are cast hollow (Fig. 5), their thickness being 
calculated so that their specific gravity should be equal 
to that of the water in which they are immersed ; by 
this means all uneven wear is taken off the glands and 
the weight of the rams is completely water borne. 

To avoid the blows so common in large pumps, the 
passages (Fig. 10) have been made very ample, the rise 
of the valves reduced to a minimum, and the covers of 
the pressure valves designed so as to form air vessels 
immediately above the valve seats (Fig. 10). The 
result of this arrangement during the six months the 
plant worked at the Exhibition was highly satisfactory, 
the working being absolutely silent. 

Special air-discharge valves (see perspective view, 
page 234 ante) are provided for starting, and also for 
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replenishing the small tanks, and are situated on the 
barrels ; safety valves are also arranged to be easily 
lifted and throw any single barrel out of action with- | 
out stopping. 

One of the partners of the firm (Mr. Nathan), has | 
devised and applied to this plant an exceedingly simple | 
automatic regulator to keep the charge of air constant | 
in the air vessel. A copper float in the interior of the | 
vessel acting on a special three-way cock, connected | 
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with small air valves on the pump barrels, causes a 
fresh supply of air to be introduced, or an excess to be 
discharged from the vessel itself as necessity requires ; 
this ingenious apparatus has proved its complete re- 
liability during the six months it has been working, 
and is considered far preferable to the special air-pumps 
and other appliances which have hitherto been provided 
to fulfil the same functions. 

A series of experiments were carried out on this 
important plant with a view, firstly, to establish the 
percentage of power utilised in water lifted, and 
secondly, to determine the absolute volume of water 
delivered in comparison to the theoretical work. In 
the former case the pumps being driven by a 300 
horse-power engine which was also used for other ex- 
hibits (dynamos, &c.), it was found impossible to 
arrive at a precise result, the different trials giving 
very different coefficients. It may, however, be worth 
while mentioning that 15 per cent. was the greatest loss 
of power in any single trial. 

In the latter case the trials were more reliable as the 
water could be measured with accuracy by the level of 
the reservoir from which the suetion pipes drew their 
supply. The results were highly satisfactory ; the 
greatest loss in water actually delivered being under 
tive per cent., while the mean was less than two per 
cent, of the water which the action of the rams could 
theoretically have raised ; the diagram (Fig. 14) is to 
the scale of 20 lb. to the inch, and was taken during 








the trials. It fully confirms this result. The plant is 


| connects the two steel wire ropes. 
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made to deliver 1000 tons of water per hour with a 
head of 200 ft. ; during the Exhibition, to save power, 
it was run at a reduced speed. 


WIRE ROPE FOR LAUNCHING CHECKS. 

Tue illustrations above represent an arrangement 
of launching checks which has been in use for some 
time in Messrs. KE. Withy and Co.’s yard at West 
Hartlepool. In place of the ordinary chain cables 
Messrs. Bullivant and Co.’s steel wire ropes are used, 
being laid down in the manner shown by Figs. 1 and 2. 
A short length of chain cable is placed between and 
This is placed not 
for additional strength but in order to give a little extra 
weight in the middle of the hawser. Itis secured with 
hemp stops, as may be seen by the enlarged sketch, 
Fig. 3. These break in launching and help to distri- 
bute the strain. This length of chain is not abso- 
lutely necessary, but it adds to the convenience of 
handling. 

The principal advantage in the use of these ropes is 
the great saving of weight. The weight of chain cables 
originally used for checking by Messrs. Withy was 
30 tons, whilst the wire hawsers, now used in place of 
them, only weigh four tons. The saving of expense in 
moving the rope instead of chain is considerable, as the 
former can be laid down in half a day and taken up in 
the same time. Another point is that the severe strain 
often put on the ship’s cable in launching might try it 
to such an extent as to cause permanent injury, which 
would not be found out until the cable was required 
for actual use at sea, and the safety of the vessel would 
be imperilled. 

We understand Messrs. Withy were the first to 
adopt this system of launching which they have had in 
use ever since June, 1882. They had previously used 
Messrs. Bullivant’s steel wire rope for other purposes, 
and suggested to that tirm that if they could make a 
rope of sufficient strength for launching purposes that 
they would adopt it. With their usual enterprise 
Messrs. Bullivant took the matter in hand and the 
system has turned out a complete success. The same 
ropes have been in use from the first and are very little 
or none the worse for wear. It may be mentioned that 
in launching one vessel a shackle-pin broke and the 
port side hawser took the whole strain of the vessel's 
launching weight. 








BOILER EXPLOSIONS IN 1884. 
Mr. E. B. Marten’s Report. 
(Concluded from page 264.) 

No. 15. (See Fig. 14.) June 4th, 1 killed, 2 injured.— 
Traction, 3 years old. Multitubular, 11 ft. long, 2 ft. 74 in. 
diameter, 2in. plates. Firebox 3ft. long, 2 ft. 3in. wide, 
2 ft. 1lin. deep, ;4-in. plates, 138 lb. pressure. The pres- 
sure gauge was quite inaccurate and untrustworthy, and 
the safety valves could be screwed down fast, so that the 
pressure could be far more than intended. The top of 
the firebox was forced down and nearly severed from the 
sides. The reaction of the issuing contents lifted the 
boiler, and it fell on a wagon and nearly overturned. 

No. 16. (See Fig. 15.) July 5th, 1 killed, 2 injured.— 
Railway. Locomotive, 12 years old, 130 lb. pressure. 
Gave way at a longitudinal seam at the top of the barrel, 
behind the dome at a groove or old flaw so deep that only 
askin was left. Being on the inside of the boiler and of 




















Marcu 20, 1885. ] 





ENGINEERING. 287 








BOILER EXPLOSIONS IN 





1884. 





the lap it could not be seen, but might have been detected 
by hydraulic test. 

No. 17. (See Fig. 16.) July 21st, none injured.—Joinery 
works, 13 years old. Vertical, 9 ft. 4in. high, 4 ft. Gin. 
diameter, -inch plates. Firebox 4 ft. 10 in. high, 3 ft. 10in. 
diameter, Zin. thick, 60 lb. pressure. Gave way at a line 
of internal corrosion at the junction of the firebox crown 
with the uptake, which collapsed inwards, and the reac- 
tion of the issuing contents sent the boiler some distance. 
It is supposed also that the firebox top was overheated at 
the time. 

No. 18, (See Fig. 17.) August 4th, 1 killed, 3 injured. 
—Contractors’, 6 years old. Vertical, 7 ft. high, 4 ft. 9 in. 
diameter. Firebox 3 ft. 4 in. high, 4 ft. 1 in. dia- 
meter, ,’; in. and gin. plates, 65 1b. pressure. There was 
no safety valve, and the pressure accumulated until the 
firebox was forced inwards, and the reaction of the 
Issuing contents sent the boiler a great distance. 

No. 19. (See Fig. 18). August 11th, 4 killed, 10 injured. 
—Ironworks, one of about thirty, 10 years old. Two-fur- 
nace upright (Rastrick) 22 ft. high, 7 ft. diameter, ,7; in. 
plates, 52 lb. pressure. Centre tube 11 ft. 9 in. high, 
3 ft. 6 in. diameter, 4 in. plates, with a water tube 12 in. 
diameter within it. The shell had been much repaired. 
it appeared to have given way at a part of the lowest 
plates, thinned by external corrosion to 4 in. from the 
leaking of aseam above, and therefore unable to bear 
safely the working pressure. The corroded part was 
hidden by helekwork. 

_No. 20. August 18th, none injured. Paper mill, one of 
six. Galloway, 28 ft. long, 7 ft. diameter, 4 in. plates. 
Tubes 2 ft. 8 in. diameter, 3 in. plates, 70 1b. pressure. 
The water escaped from a corroded blow-pipe, and the two 
rings of plates of left tube collapsed and ruptured, but the 
bowling ring prevented further mischief. 

No. 21. (See Fig. 19). August 18th, 2 injured.—Brick- 
works, 10 years old. Cornish, 15 ft. long, 5 ft. diameter, 
in. plates. Tube 2 ft. 6 in. diameter, 2 in. plates, 45 lb. 
pressure. The shell was extensively corroded externally, 
where in contact with the brickwork, and became too 
weak for the usual working pressure. The lines .of rent 
are shown in the sketch. ‘ 

_No. 22, August 21st, none injured.—Steel works, one of 
eight, 16 years old. Lancashire, 33 ft. long, 7 ft. 6 in. 
diameter, rz in. plates. Furnace tubes 9 ft. long, 2 ft. 11 in. 
diameter, ysin. plates, joining into one tube, with six 
Galloway cross tubes, 60 lb. pressure. The left-hand fur- 
nace collapsed and ruptured, and there was slight distor- 
tion of the right-hand furnace through softening of the 
plates by overheating from shortness of water, the at- 











Fic. 25. 


Fic. 27. Fic. 29 
tendant having been deceived by the state of the glass | ing Nos. 1 and 3 also to explode and No. 4 to be lifted out 
gauge. of its seat. The fragments are sketched in the direction 
No. 23. (See Fig. 20.) August 26th, 2 injured..—On a | they flew, and numbered to show to which boiler they be- 
tug. Vertical, 10 ft. 3 in. high, 5 ft. 3 in, diameter, ;%,in. | longed. The over-heated part was so low down that the 
plates. Firebox 4 ft. 6 in. diameter, 2 in. plates with | boiler must have somewhat suddenly run short of water, 
three cross tubes, 50 Ib. pressure. It gave way at a patch | most likely by leaking of the blow-pipe joint much strained 
in the firebox, and some part of the plates crushed in, | by the pipes to bring the cock to the front of the boiler 
and the reaction of the issuing contents sent the boiler | being fixed fast in the brickwork without allowance for 
100 yards away. The safety valve was not free, and } expansion or movement in boilers worked unusually hard. 
allowed more pressure than the boiler could bear. The No. 30. (See Fig. 26.) November 5th, 1 injured.—Farm, 
sides of the firebox were bulged, but that was said to have | 30 years old. Portable multitubular, 7 ft. 6 in. long, 
been done on some previous occasion. 2ft. 2in. diameter, plates arranged lengthways, } in. 
No. 24. (See Fig. 21.) September 19th, 1 injured.— | thick, 60 1b. pressure. It was so corroded externally from 
Iron works, 10 years old. Locomotive, 14 ft. 10} in. long, | the leaking of the feed pump as to be no thicker than a 
3 ft. 11 in. diameter, ,% in. plates, 100 lb. pressure. Gave | shilling and unable to bear the usual working pressure. 
way where there was deep internal corrosion, called “ fur- No. 31. (See Fig. 27.) November 18th, 1 killed.—At a 
row” in a line of strain, caused by continued movements —, 4h years old. Vertical, 7 ft. 6in. high, 3 ft. 6in. 
of the plates backwards and forwards. | diameter, 2-in. plates. Firebox 3ft. 6in. high, 3ft. dia- 
No. 25. (See Fig. 22.) October 6th, 3 killed, 2 injured. | meter, 3 cross tubes. Uptake 9? in. diameter, 2 in, thick, 
Coach-building, 12 years old. Vertical, 6 ft. 6 in. high, | 60]b. pressure. The uptake was so much reduced by cor- 
3 ft. 4 in. diameter, 2 in. plates, 35 lb. pressure. The | rosion that it gave way, whereupon the firebox collapsed, 
plates round the bottom were corroded externally, until | and the shell was torn off and thrown in fragments to 
nearly through, and not strong enough for the ordinary | some distance. { 
working pressure. | No. 32. (Fig. 28). December 19th, 2 killed, 4 injured.— 
No. 26. October 7th, none injured. Iron works, 13 | Tron works, one of fourteen, 12 years old. Chimney 
years old. Plain cylinder, 72 ft. long, 5 ft. diameter, Zin. | boiler, 25 ft.3 in. high, 5 ft. diameter, tube 2 ft. 9 in. 
plates, 40 Ib. pressure. It was hardly to be called an | diameter, 3 in. plates, 52 lb. pressure. Once had cross 
explosion. A pocket formed on the front sweep plate | tubes, but they were taken out because they scaled upand 
under a heap of deposit and burnt through. During burnt through. The tube was reduced by local and 
dry weather the water contained much scale-making | general corrosion outside, but was also overheated by 
material. shortness of water, nearly all having run out. The tube 
No. 27. (See Fig. 23.) October 15th, 1 killed, 1 injured. | collapsed and ruptured at most of the seams. 
Bone mills. Cornish, 12 ft. 6 in. long, 5 ft. 5in, diameter, | 
tube, oval, 374 in. by 284 in., ,;in. plates, 30 lb. pressure. | APPENDIX. 
The tube was much corroded, as well as of weak shape,| No.1. January 11th, 1 killed 1 injured.—Cotton mill, 
and collapsed from weakness. | economiser. The cover of the delivery valve of the feed 
No. 28. (See Fig. 24.) October 30th, none injured.— | pump was being removed, and scalding water and steam 
Fishing, new. Vertical 7ft. high, 3ft. diameter, ;5,-in. | rushed out, because a return valve, which ought to have 
plates, 40 1b. pressure. Gave way at the base of the up- | prevented it, was gagged with a stone. 
take from over pressure, the safety valve having become No. 2. February 16th, 2 injured.—Chemical works, 
fast as it had no guides. pitch cooler, about a year old; 34 ft. long, 8 ft. wide, 
No. 29. (See Fig. 25.) November 5th, 3 killed, 5 injured. | 4 ft. 8 in. deep, $ in. plates. Gas or vapour from the pitch 
—Steel works, one of ten. Plain cylinder, 34 ft. 6in. | ignited, and blew off the top. 
long, 6 ft. diameter, 4-in. plates, 80 1b. pressure. The No. 3. February 19th, 1 injured.—Dye works, 12 years 
explosion seems to have originated with No. 2 boiler, | old, keir ; 8 ft. diameter, 6 ft. deep, ;4 in. plates, 54 Ib. 
which ruptured over the fire on the left-hand side longi- | pressure. The weak-shaped lid was held on by pinching 
tudinally across two rings of plates, owing to the softening | screws, and became distorted by the pressure until it 
of the iron through shortness of water. These two rings | escaped from them and was blown into the air. 
of plates just beyond the bridge opened out like wings, No. 4. April 8th, 1 injured. —Chemical works. Oil 
striking the boilers or brickwork on either side, and caus- ' still, 9 ft. 8} in. diameter, 8 ft. 4 in. high, } in. plates, 
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supplied with steam from three boilers, at 50 1b. pressure. | réservoir cylindrique en verre.” He, however, uses the 


The bottom was weakened by exposure to the intense 
heat needed, and most likely more pressure from the 
boilers came upon the sill than was intended, and more 
than such a weak vessel could bear. The bottom came out 
and the top was blown into the air. 

No. 5. April 27th, 2 injured. —Paper-making revolving 
rag boiler, new, 20 ft. long, 10 ft. diameter, 4 in. steel 
plates, supplied with steam from a boiler at 80 lb. pres- 
sure. Although the gauge on the still showed 15 Ib. pres- 
sure, the attendant loosened the manlid bolts to see if the 
rags were sufficiently boiled, when it slipped open and 
scalded himself and another. 

No. 6. May 3rd, none injured.—Weaving works. Heat- 
ing cylinder, made of tinned plate, 7 ft. long, 5ft. dia- 
meter, .042in. thick. The vessel was not strong enough 
to sustain for long the ordinary pressure, and it is sup- 
posed at times it was more than intended as the steam 
was supplied from higher pressure boilers. 

No. 7. May 5th, 1 killed, 1 injured.—Weaving. Drying 
cylinder, 2 years old, 4ft. Yin. long, 6 ft. diameter, 
.035 in. tinned plates, 121b. to 141b. pressure, but con- 
nected with 2 boilers, 75ib. pressure. The vessel was too 
weak to bear the strain of its work for any length of time. 

No. 8. May 5th, 1 killed, 2 injured.—Marine, 5 years 
old, cylindrical tubular, 3 furnaces at each end, 40 lb. 
pressure. A portion of the joint of a sludge door was 
blown out as it was a very bad fit. 

No. 9. May 9th, 9 injured.—Bleaching works, 1 of 4, 
16 or 17 years old. Keir, 7ft. 4in. high, 6ft. 4in. dia- 
meter, 2in. plates, 251b. pressure. Supplied with steam 
from 1 boiler at 551b. and 5 others loaded to 701b. The 
cast-iron lid was fastened by screws and nuts much worn 
by constant use, and the thread was stripped off by the 
steam from the boilers, reaching the keir faster than its 
small safety valve would carry off. 

No. 10. May 16th, 2 killed, 3 injured.—Papermaking, 
10 years old. Rag boiler, cast iron, 8ft. diameter, 
7 ft. 2in. high, fin. thick, 61b. pressure, but supplied with 
steam from 3 boilers loaded to 701b. pressure. It rent at 
the edge of the dished bottom and was torn into many 
fragments. A small quantity of the rag choked the exit, 
so that more pressure accumulated than the weak vessel 
could bear. 

No. ll. July 9th, 1 injured.—Manure works. Drying 
cylinder, cast iron, 8 ft. diameter, 2ft. 6in. deep, 40 lb. 
pressure, with a steam jacket a little larger. Not being 
sufficiently stayed it gave way at the ordinary pressure 
and broke in pieces. 

No. 12. September 11th, none injured.—Iron works. 
Small locomotive. <A slight rent opened in the outside 
shell of firebox at an old flaw, but the contents escaped 
without causing injury. 

No. 13. December 15th, none injured.—Heating, verti- 
cal, 9 tt. high, 4 ft. diameter, firebox 4 ft. high, 3 ft. 6 in. 
diameter, }in. thick, only slight pressure. It was cor- 
roded very thin inside, and the safety valve is supposed 
to have rusted up and became useless, so that pressure 
accumulated and caused the firebox to collapse and the re- 
action of the contents sent the boiler 100 ft. or 150 ft. into 
the air, and across a street to a distance of 200 ft. 

No. 14. (See Fig. 29.) 3 drowned.—This sketch of a 
marine boiler is added. It burst in 1841 and lay for 43 
years in the River Tees, and was dredged out this year. 

he weak flatend gave way, but no particulars of the ex- 
plosion have been obtained. The boiler was 14ft. long, oval, 
7 ft. wide, 6 ft. high, with two furnaces, 3 ft. diameter, 
with return tubes, 2 ft. diameter, leading into one uptake 
through the steam chest. 


REGNAULT’S TEMPERATURES. 
To THE EDITOR OF ENGINEERING. 

Sir,—In the notice of my paper on the ‘‘Second Law 
of Thermodynamics,” given under the heading ‘‘ New 
Thermodynamics,” at page 252, my remarks on Regnault’s 
steam pressure temperatures are referred to. Since read- 
ing my paper I have discovered that the differences 
in the temperatures above 100 deg. are accurately ac- 
counted for when the dilatation coefficients for common 
glass are used instead of those for crystal glass of which 
material Regnault states his instruments were made. 
The effect of this difference is about the same as if Rud- 
berg’s coefficient for the dilatation of air had been applied 
instead of that arrived at by Régnault. 

The air thermometer used in these steam pressure ex- 
periments was the most important of all the instruments 
used by Regnault. In the first volume the superiority of 
the crystal of Choisy-le-Roi for experimental purposes is 
demonstrated. He states that ‘‘it presents always 
exactly the same composition, because they employ in its 
manufacture only very pure primary materials, accu- 
rately proportioned, and they never add to the melt- 
ing any doubtful residues. This circumstance renders 
it very valuable for physical experiments, because 
one is certain of being working upon a material 
quite homogeneous and _ perfectly identical. It is 
otherwise with ‘‘ verre ordinaire” because ‘‘ they do not 
employ in its manufacture primary materials as pure, 
and because they usea great deal of glass débris, amongst 
which there are frequently found pieces of crystal.” The 
experiments made on the dilatation of verre ordinaire 
gave widely different cvefficients, some being actually 
nearer to those given in Regnault’s table for crystal of 
Choisy-le-Roi than to those given for verre ordinaire. 
If, after all he has said about the superiority of the 
Choisy-le-Roi cristal and the unreliability of ‘‘ verre 
ordinaire,” he nevertheless used ‘‘ verre-ordinaire” for the 
air thermometer in his steam pressure experiments, he 
ought certainly to have clearly stated that he had done so, 
and also how he had determined that the normal coeffi- 
cient for “‘ verre ordinaire” could be safely applied to that 
particular piece of glass, What he says about it is, at 
page 543, ‘* Le thermométre & air consiste dans un large 








word verre for either ‘ verre ordinaire” or ‘cristal de 
Choisy-le-Roi,” for instance, at page 34, Un ballon de 
verre” is one of three vessels all of ‘cristal de Choisy-le- 
Roi.” In describing the precautions he took to insure 
accuracy in the steam-pressure experiments, he says, at 
page 530, referring to certain mercury thermometers, 
** Vai eu soin de les faire construire dans mon laboratoire, 
avec le cristal de Choisy-le-Roi qui a servi pour tous mes 
instruments.” Again, after the experiments are ended, 
and when he is constructing formule to represent the re- 
sults, he says, at page 600, ‘‘ Les forces élastiques de la 
vapeur aqueuse au-dessus de 100 deg., sont rapportées 
dans mes experiences, simultanément un thermometre 
d air et 8 deux thermométres X\ mercure avec enveloppe de 
cristal de Choisy-le-Roi.” 

At page 259, in ‘Conclusions générales de la mesure 
des températures,” he says, *‘ Notre thermométre a air 
sera fondé sur la mesure des changements de force élas- 
tique qu’éprouve un méme volume d’air, lorsqu il est 
porte aux diverses temperatures ; la disposition geénerale 
de l’appareil sera d’ailleurs semblable & celle que nous 
avons décrite page 172, et qui est représentée dans les 
Figs. 13, 14, 15; seulement nous remplacerons souvent 
le réservoir spherique par un reservoir cylindrique.” 
Turning back to page 172, we are there told that ‘*‘ Chacun 
de ces thermom#tres se compose d’un ballon en cristal.” 

If, however, notwithstanding all these statements, the 
air thermometer reservoir used in the steam pressure ex- 
periment was not of ‘‘cristal de Choisy-le-Roi,” but 
actually of common glass, and if its dilatations have been 
ascertained to be those given for ‘* verre ordinaire” at 
page 237 (it may have been the very reservoir used in 
determining the coefficients given in that table), then the 
value of the constant C givenin my paper as = 17.01523 
will be reduced to, perhaps, 17 exactly, but [have not yet 
made the recalculation. 

J. MACFARLANE GRAY, 


STUDENT EXAMINATION QUESTIONS. 
Sir,—The following are solutions to the question which 
appeared in your issue of last week : 
Kinetic energy of flywheels at end of explosion 
= 4 x 1000 x (.6)? x (67)? 
9.814 
= 6518 metre kilogrammes, 


metre kilogrammes 


Energy given out during a quarter second after explosion 
>x Th ‘ 
7 - = 114 metrekilogrammes. 
.‘. Energy in flywheels one quarter second after ex: 
plosion = 6518 — 114 = 6404 


Hence 
9 2 
4 x 1000 x (.6)? (=) 
9.814 
ie (" ) = 349.1 
7 


Ao =2.975=number of turns per second, one-quarter 


= 6404 


second after explosion. 


Torque = Activity _ 5000 x 76 


Angular velocity 27 
= 60,490 
Torque 
Torsional rigidity 
_ 60,490 
~ nea 


Twist (per unit length)= 


Where n=rigidity modulus, 
k=radius of gyration= e if risradius of shaft, and 


A=cross sectional area, 


.*. Twist required=- __ 60,490 x <4 ; 
780 x 1000 x 10,000 x 2) 


x © (.2)? 


.03886 
1 . 
55 74 of a radian. 


That is, the twist in 1000 centimetres is i - of a centi- 


metre measured along the circumference at right angles 
to the length of the shaft. Iam, &ce., 
M. M. L. 
Physical Laboratory, the University, Glasgow. 
March 16, 1885. 








SECONDARY BATTERIES. 
To THE Epitor oF ENGINEERING. 

Str,-—In connection with the correspondence which has 
been going on upon the above subject, the following ex- 
tracts from a letter written by M. Gaston Planté to a 
friend in this country may not be uninteresting : 

‘“*Tam happy to see that you are using with success 
some of my secondary cells for the lighting of your own 
house. I should tell you that you must not be discouraged 
if you meet with some difficulty in their use. The plates, 
farfrom deteriorating with age (like those to which artifi- 
cial layers of peroxide have been applied, as in the various 
modifications of my couples which have been attempted), 
become penetrated, under electrolytic action, more and 
more deeply with peroxide, which unites with them per- 
fectly, and their capacity consequently goes on increasing 
without there being any danger of the plates losing their 
solidity. 

“It is of importance not to leave them too long 





a er 
without charging them, because their resistance is in. 
creased by rest, on account of the sub-oxides or salts 
formed, and they afterwards take much longer to charge, 
You will notice that in my ‘ Recherches sur l’Electricit.’ 
I have not used the mischievous phrase that they ‘store 
electricity.’ On the contrary, I have said very distinctly 
that these cells do not directly store electricity ; it is but 
the chemical work of the battery.” 

C.F. 


RAILWAY BRIDGE CONSTRUCTION, 
To THE Epiror oF ENGINEERING. 
Sir,—There is now being printed by the University of 
Tokio, a memoir upon “A System of Iron Railroad 
Bridges for Japan,” that may be of interest to engineers 
connected with roads for which the gauge is 3 ft. 6 in, 
Any chief or principal assistant engineer of any such road 
can (provided that the author’s allowance of copies does 
not run short) obtain a copy by sending his address to the 
undersigned. The live loads used in the treatise consist 
of two six-wheeled engines each 28 ft. long, weighing 334 
tons, followed by a train of cars weighing from 1200 |b, 
to 1050 Ib. per lineal foot, according to the length of span, 
The spans treated vary in length from 60ft. to 300 ft, 
The types adopted are essentially American, 
Yours very respectfully, 
J. A. L. Wappet, 
No. 5, Kaga Yasliski, Tokio, Japan, Jan, 21, 1885, 


BESSEMERISING COPPER MATTES. 
To THE Eprror OF ENGINEERING. 

Srr,—Referring to Mr. John Dixon’s letter in) your 
issue of February 20th, I should like, seeing that no one 
has so far replied to his letter, to say that Mr. Dixon has 
quite misuncdersteod the purport of Mr, Hollway’s patent. 
His patent consisted in ** Bessemerising” copper pyrites 
or mattes by blowing air through it when in a molten 
condition, without the use of coa) or other extraneous fuel, 
Just as the silicon, carbon, &c., is the fuel in the Besse- 
mer process, so the sulphur and iron in the fuel in the 
Hollway process. In Mr. Murdoch’s patent the possi- 
bility of this is not referred to ; indeed he practically says 
it cannot be done. He says: ‘‘ Or the said sand or other 
silicious matter instead of being blown in with the blast 
may be kneaded up with tar or other tenacious com- 
bustible into convenient balls or cakes, which are thrown 
on to the coke in the furnace before the regulus which is 
then piled over the sand and coke as quickly as possible. 
Or the charge may be divided into two or more equal 
parts, and the first part after being thrown on may have 
a layer of coke thrown on after it, and the remaining part 
or parts of regulus may be thrown on so that a pile may 
be formed of coke, sand, and regulus, and soon. This 
will allow the several portions of the charge to become 
properly and quickly melted, and prevent the chilling of 
the furnace.” 

Inthe Hollway process the coke or other combustible is 


omitted, 
Yours, &e., 
Currem. 


MACHINERY FOR PREPARING 
MOSS LITTER. 
To THE Epitor or ENGINEERING. 
Srr,—We are asked for a plant to make peat moss litter. 
Can any of your readers give us any information as to 
makers of such machinery ? 
SA ies 


PEAT 


MISCELLANEA. 

THE dome of the new Palais de Justice in Brussels is 
constructed entirely with paper. 

An order has been made by Mr. Justice Chitty for the 
compulsory winding up of Maindy’s Steel Works, Limited. 

Captain A. Buller, C.B., is to be captain of the Chatham 
Steam Reserve in place of Lord Walter T. Kerr, who will 
take command of the Conqueror. 

The French cruiser La Clocheterie sank on Tuesday 
last while preparing to leaving Cherbourg harbour on her 
trial trip. 


The 30th inst. is the date fixed for the assembly of the 
International Commission on the Suez Canal. M. Jules 
Ferry will preside at the first sitting. 

The examiner of petitions for Private Bills has found 
that the Tower (Duplex) Bridge Bill has not complied 
with the requirements of the standing orders. 

The Pneumatic and Steam Power Machine Company is 
to be voluntarily wound up under the supervision of the 
Court of Chancery. 

The imports into the United States for last week 
amounted to 8,656,000 dols., out of which the sum of 
2,119,000 dols. is due to dry goods. 

The 10th Company of Royal Engineers, which has been 
formed into a railway corps, left Chatham on Saturday 
morning for Suakin. 

The Water Companies (Regulation of Powers) Bill has 
been read a second time in the House of Lords and re- 
ferred to a Select Committee. 

The strike of American railway operatives, of which we 
made mention last week, has been settled by the old rates 
of wages being restored. 

Mr. Ellis Lever has offered, through the Society of 
Arts, a prize of 5001. for a really safe and efficient sub- 
stitute for gunpowder in shot-firing in mines. 

A strike of considerable magnitude has commenced in 
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W Vest C es mney fully 2000 seal miners having left their 
employ rment. 

There is a flour barrel factory in Iowa, U.S.A., which 
turns out 1600 barrels daily, made of paper. 


The Select Committee of the House of Commons on the 
Shannon Navigation Bill will meet on the 28th of April. 
Mr. Hibbert is to be chairman. 


The dividend on the Caledonian Railway for last half- 
year is to be at the rate of 4} per cent. per annum on the 
ordinary stock, 

The Bessarabia, with 1500 tons of railway plant, has 
also taken out on her deck three large pontoons for a stage 
at Suakin for landing the railway plant. 


A serious landslip between Genoa and Spezi 1 has quite 
destroyed some part of the railway running on the coast. 
The mails for Rome are being sent vid F lorence. 


The first rail of the Blackpool electrical pe ante, was 
laid on March 12. The line is to be opened before Whit- 
suntide. 

The Powers have agreed that the proposed International 
Commission for settling the question of the freedom of 
navigation through the Suez Canal shall meet at Paris. 


The promoters of the Metropolitan Central Tramways 
(Holborn, Clerkenwe ‘ll, and Islington) Bill have decided 
not to go further with their scheme this session. 


The standing orders in respect of which the Southwark 
and Vauxhall Water Works Bill had not made compliance 
have been dispensed with. 

The Metropolitan Asylums Board have let the contract 
for electrically lighting their hospital ships and buildings 
at Long Re ach, to Mr. James Johnston, 4, Albert-square, 
Manchester. The plant will be in duplie: ate throughout. 


A special torpedo course for naval officers on half-pay 
of the rank of commander and upwards, will commence on 
board the Vernon, at Portsmouth, on Monday, April 13, 
and conclude about June 5. 

At a special court held at the Trinity House, the Duke 
of Cambridge, who had been elected an Elder Brother in 
the room of the late Duke of Albany, took his seat at the 
Board. 

The Nicaragua Canal treaty, which has been recalled 
by the United States P resident from the Senate, will be 
returned to him. This is equivalent to annulling the 
treaty unless the President should again send it back. 


Professor Emile de Laveleye has written a memoir on 
the construction of the Congo Railway, which has been 
forwarded to Prince Bismarck through the German envoy 
at Brussels. 

The Select Committee of the House of Lords on the 
Manchester Ship Canal scheme is now taking the engineer- 
ing evidence, Mr. E. Leader Williams being the first 
witness. 

Orders have been made to continue the voluntary 
liquidation of the Rhondda Mountain Steam Coal Com- 
pany, Limited, and the British Spiral Telephone Wire 
Syndicate, Limited. 


A special meeting of the shareholders of the Taff Vale 
Railway Company has sanctioned the directors promoting 
a Billfor the construction of railways between Cardiff, 
Penarth, Barry, and other places. 


Reports from San Francisco state that about 70,000 
men are out of work on the Pacific coast of the United 
States. In San Francisco, especially, the times are 
exceedingly dull, with no prospect of brightening at 
present. 

The Revenue Estimates forthe coming year amount to 
10,249, 1467, against 9,952,478/. for the current year. The 
Customs estimate is 97 7331. : Inland Revenue, 1,823,157/.; 
Post Office, 4,854,659/. ; Post. Office Packet Service, 
753,7811. ; and Post Office Telegraphs, 1,839,816/. 

The Alexandra (Newport and South Wales) Docks and 
Railway Company, propose making a railway from their 

Alexandra Dock to their Newport Dock. This will relieve 
the Newport and Monmouthshire coalowners from the 
monopoly of the Great Western Railway. 


The electric installation at Messrs. Nicholl’s has lately 
been increased by the addition of a set of accumulators 
supplied by the Electrical Power Storage Company, which 
are charged from the existing engine and used to supply 
both arc_and incandescent lamps run in parallel. 


The lighting of the hoist at Lloyd’s is now effected 
electrically by means of a set of E. P.S. accumulators, 
which will supply the current for about a fortnight, work- 
ing ten hours a day, after which the cells are replaced by 
another set fully charged. 






The composite sloop, Cormorant, after undergoing a 
thorough overhaul of her machinery, made a three hours’ 
full power trial. The mean boiler pressure was 59.5 lb., 
the vacuum 26.3 in., average revolutions 98.6 a minute, in: 
dicated horse-power 924.63, speed 11.66 knots, 

It is estimated that the total number of paper mills in 
existence is 3985, producing annually 1,055,000 tons of 
paper, and giving employment to 90,000 men and 180,000 
women and children. A capital of over 60,200,000/. is 
employed in this industry. 

Messrs. Walter T. Glover and Co., electrical wire and 
cable makers, have left 25, Booth-street, Manchester, and 
have removed to offices "adjacent their three works at 
Salford. The new address of this firm is Messrs. W. T. 

Glover and Go., Salford, Manchester. 


In answering a question from Sir Edward Reed, Sir 
Thomas Brassey pointed our a serious error in the recent 





return of “ships built and building” under the heading 

‘* Armoured Vessels,” seventeen unarmoured vessels were 
included. The error does not extend to the diagram nor 
to the return of “‘ ships built” presented last August. 


Messrs. Davey, Paxman, and Co., of Colchester, will 
supply the motive power for the electric light machinery 
at the forthcoming Inventions E xhibition. They have 
already on the ground five steam engines and ten boilers, 
and eight additional locomotive boilers are to be laid 
down. 


The draining of a portion of the marshes near Fondi, in 
Southern Italy, is effected by centrifugal pumps raising 
about 27,000 gallons per minute to a height of 7 ft. 8 in. 
Pumping operations are commenced in October and last 
till the end of April. The 12,000 acres which have been 
thus reclaimed realise a rental of 5i. per acre. 


A new catalogue, forming an illustrated guide to the 
apparatus used by telegraph engineers, has been issued by 
Messrs. Latimer Clark, Muirhead and Co. In addition 
to engravings and descr: ptions of appliances manufactured 
or sold by the firm, it contains a considerable amount of 
useful information of ascientitic character. 


A large company has been formed at Libau, in Russia, 
for the exportation of frozen meat. The chief market is 
London, and since the beginning of the year business to 
the extent of 75,000/. has been done. © The slaughter- 
houses at Libau are capable of dealing with 90,000 head 
of cattle annually. 


In manufacturing paper from esparto, the waste from 
the African is greater than from the Spanish varieties. 
In the latter the waste , 39 per cent., occurs in the process 
of boiling, and 11 per cent. of the remainder in the subse- 
quent processes of breaking and bleaching. The loss in 
working up African esparto is over 55 per cent. 

In answer to a letter from the Liverpool Steamship 
Owners’ Association the secretary of the Royal Commis- 
sion on Loss of Life at Sea has stated that the commission 
have again considered the question of giving publicity to 
the evidence taken, but have not altered the decision 
previously arrived at not to publish the evidence. 


Lieutenant-Colonel C. M. Palmer, commanding the 1st 
Newcastle-on-Tyne and Durham Engineers Volunteers, 
is to furnish from that corps another detachment of loco- 
motive firemen and cleaners for the Soudan. The de- 
tachment is being prepared, and will shortly proceed to 
Chatham for equipment. 


The Mail Steamers Subsidy Bill, which has been for 
a long time before the German Parliament, has passed 
its third reading. The African Line has been refused, 
but those to Australia and Eastern Asia will be allowed 
for the next fifteen years an annual subsidy of 4,000,000 
marks or 200,000/ 

During the debate on the Mail Steamers Subsidy Bill 
at Berlin, the chairman of the North-German Lloyd 
stated that the time from Berlin to Sydney would be 
thirty-six days, while the time from Paris to Sydney 
would be three days longer. From this he argues he can 
beat both English and F rench lines. 


At an extraordinary general meeting of the National 
Steamship Company, ‘the borrowi ing powers vested in the 
directors at a previous meeting were confirmed. Sir 
Joseph M‘Kenna opposed the motion, which he said gave 
the directors power to mortgage or borrow toan unlimited 
extent. 

The Times states that it has been determined to re- 
move one of the four 8l-ton guns from the Inflexible, as 
it is considered unserviceable owing to the scouring of 
the steel lining. The gun will be sent to Woolwich to be 
retubed. This will take about four months, but there is 
the experimental 80-ton gun at Shoeburyness which would 
be available should necessity arise. 

The Government have given orders to Messrs. Thorny- 
croft and Co., Chiswick, for the building of five troop boats 
for the Nile expedition, of a different form from those 
hitherto used. The boats, which are to be 140 ft. long, 
have 22 ft. of beam, and are only to draw 2 ft. of water. 
They are to be fitted up with twin-screw compound 
engines, and a guard-blade propeller underneath the boat. 


The Nile boats constructed by Messrs. Yarrow and Co. 
have proved so successful that the Government, instead of 
ordering two stern wheelers for use on the Nile, have in- 
creased that number to five. The first of these vessels is 


expected to be ready for shipment in three weeks, and | 


after that date they will be delivered at the rate of one a 
week. 

The Charing Cross and Euston Railway Bill is to be 
abandoned, for this session, at any rate. The line was to 
have passed from Euston Station under Tottenham Court- 
road and the new street that is to be made to Charing 
Cross. From thence it would have crossed the Thames 
and joined the South-Eastern Company’s line on the 
Surrey side. 


According to Dr. Frankland’s report, the following are 


the comparative amounts of organic impurity in the | 


different metropolitan companies’ waters during February, 
the Kentish standard being taken as unity: ‘Kent, 0.5 ; 
Colne Valley, 1.1; Tottenham, 1.1; New River, 1.6 
Lambeth, 3.4; Chelsea, 3.5; East London, 3.7; West 
Middlesex, 3.9 : Southwark, 5.3 ; Grand Junction, 5.9. 
At the general meeting of the loyal Exchange Shipping 

Company it was stated that a loss on working had been 
made, but this had been almost covered by the profit on 
the Insurance fund. The Persian Monarch and Lydian 
Monarch had been chartered by the Government, and 
with an advance in freights the property might be worked 
advantageously. A resclution was passed urging a reduc- 
tion of the capital, 











Mr. Woodall, M.P., speaking at Stoke-on-Trent, said 
that there was a levelling process going on all over 
Europe. The long hours of Continental workmen were 
being reduced, and their wages were being raised. The 
competition of the future would consequently be a matter 
of skill, and the race would be won by the country which 
devoted itself most intelligently to the cultivation of its 
people, and especially of its youth. 

The Standing Orders Committee have declined to dis- 
ense with the standing orders in the case of the Islington 
pom and City Subways Bill. In consequence the 
scheme cannot be proceeded with. The Bill proposed to 
authorise a subway for a mile and three-quarters in length, 
from the Angel, Islington, to Lothbury. The cost of 
carrying out the project was estimated at about half a 
million. 

The entrance to the Firth of Tay is guarded by two 
lighthouses on the Buddonness sands. Since these were 
erected in 1866, the navigable channel has changed, and 
last year it was determined to shift one of the lighthouses, 
which weighed 440 tons. The distance between the old 
site and the new one is 160 ft., and the work was success- 
fully accomplished in four weeks at a cost of 285/., under 
the superintendence of Mr. D. Cunningham, engineer to 
the trustees. 

In an article pointing out the evils springing from 
directors holding office in several companies, the Times 
cites the following: Sir H. W. Tyler, M.P., is now chair- 
man or director of seven companies, Mr. James Brand 
and Mr. George Wodehouse Currie of nine, Mr. C. E. 
Lewis, M.P., Mr. G. Forman, Mr. J. W. Maclure, and 
Sir C. C. Clifford of ten, Mr. James Staats Forbes and 
Mr. J. G. Goodson of eleven, Mr. E. M. Underdown and 
Mr. Luke Bishop of thirteen, Mr. Pender, M.P., of four- 
teen, and Mr. J. W. Batten of fifteen. 


The returns under the Coal Mines Regulation Act show 
that the amount of minerals raised in 1884—that is coal, 
fireclay, ironstone, shale, and other minerals — was 
174,147,819 tons as against 178,763,390 tons in 1883. 
Though the amount has fallen off by upwards of 4,500,000 
tons, the number of persons employed has increased from 
514,933 in 1883 to 517,623 in 1884. On the other hand 
it is satisfactory to find that accidents and the deaths 
caused thereby have both diminished; the accidents 
frrm 921 to 863, the deaths from 1054 to 942. 


The firm of Sir W. G. Armstrong, Mitchell, and Co. 
yesterday Jaunched from their shipbuilding yard at Low 
Walker, on the Tyne, a cruiser for the Japanese Govern- 
ment. She is the large 2st of the class that this firm has 
built, and will be the most powerful warship in the navy 
of Japan, and oneof the fastest-going ships in the world. 
When complete she will have on bos ard ei ght Armstrong 
guns of the new type. Another ship of the same class and 
for the same Government is rapidly approaching com- 
pletion. 


Compressed air is used at the engine works of the 
Societe Cockerill, Seraing, for working cranes, and for 
other purposes. ‘The air-compressing engine us sed has two 
cylinders, 13.78 in. in diameter and 29.53 in. stroke ; the air 
cylinders are of the s same diameter and stroke, and the 
nominal speed is 26 revolutions per minute. The two air 
reservoirs are 36 ft. long, 16 ft. 4 in. in diameter, and the 
working air pressure is 75 lb. per square inch. At the 
present time one 49-ton travelling crane, three 4-ton 
swivelling cranes, and one hydraulic press for forcing 
wheels on axles, are worked by the compressed air. 

Mr. T. H. Smith, of 52, Queen Victoria-street, has been 
exhibiting a system of ventilation which appears to have 
given g good results. Air is admitted by means of ducts 
which terminate in distributing passages at the floor level. 
The exit for the vitiated air is placed in the ceiling and 
consists of two tubes, a large and a small one, running 
adjacent and parallel to each “other between the floor j jois sts. 
These larger of the two tubes carries off the vitiated air, 
while the smaller one forms an induction tube for cold air, 
its outer extremity being open to the atmosphere. The 
two tubes or conduits are so connected that the passage of 
the heated air through the larger tube induces a current 
of cold air through the smaller one in a continuous stream. 


It is often a convenience for foreign buyers, and some- 
times even for those at home, to have in their hands a 
catalogue giving the sizes and prices of every machine 
that they are likely to require. It is impossible for a firm 
of manufacturers, however extensive their operations, to 
cover the whole field of engineering enterprise, and 
consequently such a publication can ‘only be issued by 
agents. A volume of this kind, covering 200 pages, has 
recently been issued by Mr. John Birch and Co., of 
Liverpool, and forms a complete compendium of engi- 
neers’ requisites. In most cases the extreme dimensions of 
each object are given together with the price, and the code 
word by which it can be ordered by telegraph. The work 
is fully sire and in not a few instances the ma- 
chines can be recognised as the work of leading firms. 

Messrs. Fraser and Fraser, the steam boilermakers of 
Bromley-by-Bow, London, E., obtained the order for the 
supply of nine immense w rought-i iron tanks to occupy the 
entire hold of the s.s. Woodcock, which is to be stationed 
at Suakin, as a water-ship for the use of the troops. The 
oer was received by Messrs. Fraser and Fraser on Sati r- 

day the 28th February, the iron, which had to be specially 

made for the work in Staffords shire, was delivered to the 

on the following Saturday, the 7th March, and in one 
week, viz., on Saturday the 14th March, Messrs. Fraser 
and Fraser had the satisfaction of delivering and fixing 
the whole of the tanks in the hold of the vessel. This is 
considered one of the most expeditious feats ——— in 
the arrangements for sending out the Relief Expedition 
to the Soudan. The Woodcock sailed on Thursds ay morn- 
ing from Woolwich for her destination, Suakin. 
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The Publisher desires to draw the attention of Manufacturers 
and Purchasers to the advantages offered by the INFORMATION AND 
Inquiky Room established at the offices of this Journal. In this 
room are kept for the benejit of visitors, files of the principal 
English and foreign technical journals, and the circulars and 
catalogues of the leading manufacturers in the Engineering Trades, 
either for reference or distribution. A classified arrangement of 
the various advertisements which appear either continuously or 
from time to time in ENGINEERING will also be available for refer- 
ence. Manufacturers are invited to contribute their catalogues 
and circulars, which will be indexed and placed under the care of 
an attendant. 
NOTICES OF MEETINGS. 

Tue InstiTuTION oF CiviL ENGINERRS.—Ordinary meeting, Tues- 
day, March 24th, at 8 p.m. Paper to be read with a view to 
discussion: ‘‘The Electrical Regulation of the Speed of Steam 
Engines and other Motors for Driving Dynamos,” by Mr. Peter 
William Willans, Students’ meeting, Friday, March 27th, at 
7.30 p.m. Paper to be read and discussed : *‘ The Compound Prin- 
ciple as applied to Locomotive Engines,” by Mr. Fred. Platt, Stud. 
Inst. C.E. Mr. G. B. Bruce, Member of Council, in the chair. 

Civi, AND MECHANICAL ENGINEERS’ Socigry.—Wednesday, the 
25th inst,, at 7.30 p.m., Mr. Herbert A. Gribble will read a 
paper entitled ‘‘The Oratory, South Kensington, from a Scientific 
Point of View.” 

Tue Society OF TELEGRAPH ENGINEERS AND ELECTRICIANS.—Thurs- 
day, March 26th, meeting at 25, Great George-street, Westminster, 
S.W. ‘On the Seat of Electromotive Force in a Voltaic Cell,” by 
Professor Oliver J. Lodge, D. Sc. 

PuysicaL Society.—Saturday, 28th March, at 3 p.m. ‘‘ On Calcu- 
lating Machines,” illustrated by a collection of ancient and modern 
machines lent by their owners for the occasion, by Mr. Jos. Ed- 
mundson. Exhibition of instruments by Professor Kennedy, 
Colonel E. D. Malcolm, Mr. Conrad W, Cooke, and Mr. A. Hilger. 

Tue Surveyors’ Institution. — Monday, March 23rd, the ad- 
journed discussion on the paper by Mr. R. W. Mann (Fellow), 
entitled ‘‘The Enfranchisement of Urban Leases,” and on the 
paper by Mr, H. Martin (Fellow), entitled ‘* Recent Proposals for 
Leasehold Enfranchisement,” will be resumed. The chair to be 
taken at 8 o'clock. 


FRIDAY, MARCH 20, 1888. 
THE NAVY ESTIMATES. 
WE have again a repetition of the old expe- 
rience with regard to the debate on the Navy Esti- 
mates. Last year the time of the Committee was 
taken up by long statements as to the excessive 


punishment of sailors and the grievances of the 
marines, questions of importance undoubtedly, but 








not so pressing as to render it desirable that they 
should oust the consideration of the efficiency of the 
Fleet. At this time last year, however, the wave 
of public interest had not arisen to threaten those 
responsible for naval mismanagement with disaster, 
and it did not much matter that the debate had an 
interval of several weeks thrust into it, so that any 
public interest there might otherwise have been, was 
effectually destroyed. 

This year ‘‘ Hired transports” and ‘‘ the Navy and 
the Sinking Fund” took the part of the sailor’s 
punishment and the marines of last year, so that 
by the time Mr. Brassey had made his statement 
it was past 12 o’clock. It may be conceded, how- 
ever, that much that was pertinent to the main 
question was said in the course of the discussion on 
Mr. Marriott’s resolution that the revenue to be ob- 
tained by a suspension of the sinking fund should 
be applied to reconstructing the Navy. 

We have already dealt with the principal figures 
in the Estimates in an article which appeared when 
the Estimates were issued, and it only remains for 
us now to touch on some of the most prominent 
points brought forward. 

The first thing we notice is the statement made by 
Mr. Marriott, in moving his resolution, that a report 
had got about that the Admiralty, in answer to the 
popular demand, had determined to ask the Govern- 
ment for eleven millions, but that this had been 
cut down to a problematical 5,525,300. This Sir 
Thomas Brassey afterwards denied in plain terms. 
Doubts have been thrown on the bona fides of this 
denial, and it has been pretty roundly asserted that 
Mr. Marriott’s statement is true in substance, and 
that Sir Thomas Brassey’s denial is only true in form, 
and not in essence. We can hardly think this is 
afact. Sir Thomas Brassey has certainly proved 
himself a pliant instrument in the hands of those 
who award honours, or rather positions, but he 
would hardly go so far as to sacrifice the small claim 
his department may yet possess to public considera- 
tion in so open a manner. If the Admiralty had 
really had the courage to ask for what would be 
displeasing to the higher authorities, surely they 
would claim the credit of it. 

Sir Thomas Brassey, in moving the votes before 
the Committee, referred to the increase in the ship- 
building votes—1,154,000/. in place of the addi- 
tional sum of 800,000/. promised in last December. 
Sir Thomas claims considerable credit for this in- 
crease, and so far as it goes we would be quite 
willing to allow it to him did it represent an equiva- 
lent increase in production. This, however, does 
not appear to be the case. Lord Northbrook stated 
in the House of Lords last December that the 
following ships would be laid down: Four iron- 
clads, two torpedo rams of 3000 tons, five belted 
cruisers of 5000 tons, ten Scouts of 1400 tons or 
1500 tons, and thirty first-class torpedo boats. 
We do not know whether the Secretary of 
the Admiralty, in his statement on Monday last, 
intended to enumerate all the vessels in the pro- 
gramme, but if so it does not appear to include 
the full number promised. The whole statement, 
both for the present Estimates and the additional 
ones last year, is a perfect tangle of statements, and 
we should not be surprised at any conclusions that 
might be drawn from them. 

There is one thing, however, of which we 
may be pretty sure. Half the promises given by 
the Admiralty to the country last year were not 
to be depended upon. A certain definite sum was 
named and the spending of this was to be spread 
over acertain term of years. A strong objection 
was raised, as Sir Thomas Brassey says, to this 
extension of time, but it was simply on account of 
the time, and not from the fact that the promises 
were no promises at all. However, Sir Thomas 
now says, ‘‘ It is not for us to fix the Navy Estimates 
of the future. The additions of 1885-6 are alone 
under our control, and we have added to these 
Estimates the sum of 812,000/. We believe this 
provision will be sufficient to make good progress on 
all the ships for which orders have been given.’ No 
doubt Sir Thomas Brassey is right, but if so why 
not have pointed this out before when the ad- 
ditional ships were promised? Turning to the 
tonnage promised up to April this year, we 
find, by comparing the official statements, a defi- 
ciency of 1740 tons in actual results of ‘‘ ships 
building and completing for sea in Her Majesty’s 
dockyards” in ironclad tonnage alone. Amongst the 
protected ships of the Mersey class, the corvettes, 
sloops, and cruisers in the partially protected class, 
and the smaller gun vessels, there is a falling off of 





1297 tons between the promises of the last Esti- 
mates, and the performances recorded in the present 
ones. This, of course, is no new feature, still it is 
well not to lose sight of these facts. 

With regard to torpedo boats the Admiralty pro- 
mise to be a little better than their word, that is 
a little better than Sir Thomas Brassey’s word of 
last December, for the First Lord’s promise in 
the matter of torpedo boats was then three times 
as big as the Parliamentary Secretary’s. As a 
matter of fact the ten first-class torpedo boats 
announced in the House of Commons last year 
have been ordered, and five more are to be 
given out shortly. We believe the Admiralty 
authorities are about to try to infuse new blood in 
the torpedo boat-building business, and are reserving 
these five additional vessels for the purpose of try- 
ing fresh firms. The same policy was tried about 
six years ago, when orders were given to six firms 
besides Messrs. Thornycroft and Co., and Messrs. 
Yarrow and Co., the only builders of torpedo boats 
who have achieved an extended success. The 
experiment was at the time a failure, and the 
Admiralty people were only able to pass some 
of the boats by a considerable stretch of their dis- 
cretionary powers. The effort was well meant, as a 
wider source of supply upon which to draw for 
torpedo boats in case of war, is highly desirable. 
It would seem, however, as if there were a certain 
Heaven-sent gift required in the designing of these 
little craft. Certainly some of the best engineering 
firms in the country failed in their endeavours, 
although in most cases neither money nor pains 
were spared. 

The question of the number of torpedo boats re- 
cently ordered has had nothing to do with the limited 
source of supply, as the resources of our known 
builders have not by any means been fully taxed by 
Admiralty demands. We do not propose again to 
go over the ground we trod last year in commenting 
on the totally inadequate sum, considering the 
defenceless state of our coast, provided for tor- 
pedo boats. Sir Thomas Brassey mentioned the 
fast pinnaces and cutters belonging to the Navy. 
These are armed with either spar or fish torpedoes, 
and may be called with truth torpedo boats. It 
must be remembered, however, that they are nearly 
all attached to ships, and would not be available for 
coast defence. A proposal has recently been made 
that naval volunteers should be trained to man 
torpedo boats for harbour defence. The suggestion 
has found favour, we believe, in high quarters, and 
certainly the idea appears well grounded. The 
great thing requisite in work of this nature is local 
knowledge, and this should be more fully possessed 
by those living near a port than strangers. Torpedo 
boat work is well suited to volunteers ; and with a 
fair amount of tuition, any men accustomed to deal 
with machinery would be able to do most of the 
work on a torpedo boat. The great drawback, how- 
ever, is that we are never likely to have the boats. 
The War Department is not going to do much, if 
anything, for the defence of the military ports this 
year; so it is the more necessary forthe Navy to be 
strengthened in this direction. The most efficient 
defence would be by the multiplication of torpedo 
vessels, permanently stationed at the ports they are 
to protect, and manned by permanent local crews. 

Sir Thomas Brassey finished up his speech in the 
House on Tuesday last by a fine rhetorical flourish. 
‘*Our permanent Navy,” he said, ‘‘ must be re- 
garded as the point of the spear. Our resources 
for construction and manufacture give us greater 
power than we could possibly derive from an unli- 
mited reserve of ships and weapons which the pro- 
cess of invention tends to render obsolete. Every 
war demands some special type of ship. Our re- 
sources for building external to the dockyards are 
unrivalled.” Ifthe Admiralty can be satisfied with 
such visionary claptrap as thisand depend on deve- 
loping an efficient fleet after an emergency has 
arisen, they are indeed beyond praying for. 

Mr. W. H. Smith was the only member who spoke 
in reply to the Government statement. He criti- 
cised in an able manner the various points brought 
forward; but, as he did not commence until past 
twelve, his remarks were robbed of a good deal of 
their significance. There is one point, however, 
which it may be useful to notice now, in connection 
with the question of armament. We refer to the 
breechloading apparatus, which in point of fact has 
not yet been supplied to the Colossus and the 
Conqueror. This is bad enough; but how much 
worse will the case be when the apparatus is de- 
livered, if we judge by the plans proposed for the 
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turrets of the ironclads just laid down. These are 
of the most clumsy description, and we should be 
surprised if each gun could, during a regular fight 
or bombardment, tire more than a shot every seven 
or eight minutes. Have not the Admiralty heard 
of the first-class ironclad Marceau, with its central 
breech-loading platform for firing en barbette, now 
being built in France by private contract? This 
really wonderful improvement allows the ammuni- 
tion to be lifted automatically from the magazine, 
while the gun can be loaded in any position of the 
platform, even while it is revolving, and it will 
permit of the firing of a shot in from one and a half 
to two minutes. The French authorities have 
availed themselves fully of this invention, and 
have adopted it in the construction of the closed 
turrets of the first-class gunboat Achéron. Would 
it not be better for the Government to inquire fully 
into this invention before the new vessels are com- 
pleted? After Mr. Smith’s speech the debate was 
adjourned until after Easter, the necessary votes 
for carrying on the service being allowed. 


THE ELECTRIC LIGHT ACT 
COMMITTEE. 

THE very influential Committee that have, in 
accordance with a suggestion from Mr. Chamber- 
lain, been sitting to devise a modification of the 
purchase clause of the Electric Lighting Act of 
1882 have decided that it is impossible to formulate 
a satisfactory scheme which shall give the ratepayers 
of a town the right to buy out, at a pre-arranged 
price, the undertakers of a general electric lighting 
installation after it has been in operation a certain 
term. The Committee, therefore, advocate the 
entire repeal of the clause, pointing out that general 
electric lighting is so speculative an undertaking, in 
competition with gas, that it involves sufficient risk 
of itself without others being added by legislation. 
As a better plan they suggest that electric light 
supply companies should be put on a similar basis 
to gas companies—that is, that a maximum price 
should be fixed for the electricity, and a maximum 
dividend, not to exceed 10 per cent., should be per- 
mitted while this price was adhered to. But if the 
company voluntarily lowered the price, then a slid- 
ing scale would come into operation, as with gas, 
and the dividend might be increased as the cost of 
the electricity was reduced to the consumer. They 
further suggest that all new and additional capital 
shall be issued in accordance with the auction 
clauses of the Gas Works Acts—that is, a reserve 
price shall be put upon the stock, not less than its 
nominal value, and it shall be offered to public 
competition either by tender or purchase, and that 
the whole of the premium received shall be expended 
in extending or improving the works of the com- 
pany, or in paying off money borrowed or owing on 
mortgage, and shall not be considered as part of the 
capital of the company entitled to dividend. 

The proposal of the Committee has the merit of 
being clear and intelligible. Experience has shown 
that no one will advance capital for an undertaking 
which can be bought out at valuation prices, with- 
out any compensation for goodwill and forced sale, 
at the end of twenty years, and it is exceedingly 
doubtful whether an extension of another ten years 
would tempt the ordinary investor. Every one 
who has studied the subject is aware that it will 
be many years before central lighting stations will 
pay respectable dividends, except in peculiarly 
favourable localities, and it is quite beyond the 
prophetic skill of the wisest, to assign a time in 
which the early losses may be paid off, and a fair 
return be earned upon the capital. It was this 
difficulty that guided the decision of the Committee, 
and it is difficult to see what other determination 
they could have come to. At the time of the pass- 
ing of the Electric Lighting Act, we welcomed the 
appearance of the option purchase clause as an 
antidote to the exceedingly unhealthy state of 
affairs in the electrical world, and the events which 
followed showed that our view was correct. To- 
day the Committee speak as if no sane person would 
think of instituting a scheme under such conditions, 
but little more than two years ago nearly all the 
companies represented, were striving for Provisional 
Orders, as if they were gold mines. The case that 
now appears entirely hopeless, was then so full of 
promise that some subsidiary companies actually in- 
augurated a dozen schemes. The fact was that 
promoters and directors had lost all self-control, 
and were engaged in a general scrimmage for the 
golden harvest, which for a few weeks lay before 
them. But Mr. Chamberlain’s Act stopped their 











career, and has given them two years in which to 
turn their attention from finance to the improve- 
ment of the systems, often very crude, which they 
had acquired. Now when the blood is cool, and 
the public has grown wary under the education in 
electrical matters which they have acquired, the 
time has come when a fresh departure may be 
made. But we do not believe that the Board of 
Trade, or Parliament, will consent to the permanent 
establishment of a second monopoly like the gas 
interest. High profits, in affairs of this kind, 
should only be permitted in cases of great risk, and 
it cannot be said that the erection of a gas works 
now involves a risk comparable with the building of 
a new line of railway or of a dock. And yet how 
few new lines pay 74 per cent., or even 5 per cent. 
Similarly, although maximum average dividends 
of 10 per cent., with a sliding scale, would not be 
at all too great a reward for the enormous risks 
that the pioneers in general of electric lighting will 
run, they would be far beyond the merits of under- 
takings which may be started when it has been 
ascertained what the exact expense will be, and 
whose venture will be entirely commercial, without 
any scientific and mechanical complication. There- 
fore, while welcoming the project of the Committee 
as a temporary measure calculated to permit of 
electric lighting being exploited under fair condi- 
tions, we should strongly oppose its permanent 
continuance except under very stringent provisions. 

The new Act which the Committee has drafted, 
deals with several minor points to which we cannot 
now refer atlength. The tirst provides that ‘‘ where 
electricity is not ascertained by meter, the consumer 
shall not use any lamp other than such as has been 
provided or approved of by the undertakers, or any 
lamp calculated to expend more electricity than he 
has contracted to pay for.” Now there is a strong 
opinion that none of the meters in the market are 
reliable, and that therefore the charge must be at 
so much per lamp per day or per hour. This con- 
verts the company into a purveyor of light, and not 
of electricity, and consequently all improvements in 
lamps will be to their advantage, and not to that of 
the consumer. With gas the user reaps all the 
benefit of improved burners. ‘The undertakers are 
not to be obliged to supply electricity except to 
premises within 25 yards of the mains. They may sell 
their undertaking to the local authorities, the price 
being determined by arbitration. 








THE BUILDING TRADES EXHIBITION. 


JupGING by the Building Exhibition now opened 
at the Agricultural Hall, the universal tendency 
fur cheapness rather than quality appears to be 
especially marked in the building trade and its 
auxiliary industries. 

Stone and marble would be beaten altogether out 
of the market if some good imitation could be found 
which is cheaper and easier of treatment. Such 
imitations indeed are so numerous, that although a 
large number of exhibitors have what appears to be 
stone on their stalls, yet on close examination it 
proves to be some imitation always more or less in- 
ferior, and exhibits of real stone are very much the 
exception. This being the case we must naturally 
conclude that a cheap and inferior article is more 
generally in demand than the more expensive natural 
stone. In some cases the result, as shown, is really 
pleasing ; but we do not see at exhibitions how 
counterfeits look after a number of years of wear. 
Somewhat different is the case with artificial stones, 
not made with a view to imitate nature in beauty of 
colouring and in texture, but rather to produce some 
durable material which can, in its process of manu- 
facture, be shaped or moulded into almost any form 
which offers a reasonable resistance to wear and tear, 
and which is cheaper if possible than the natural pro- 
duct, carved into the required shape. Of the most 
prominent of these latter artificial stones, we have 
on various occasions spoken at some length, and 
need not now dwell upon them ; but it is remarkable 
that they far exceed in quantity the exhibits of 
natural products—a sign that they are constantly 
growing in favour with the builder and contractor, 
and also with the civil engineer, into whose works 
artificial stone and stoneware enters very largely. 
The stands of the Imperial Stone Company, W. H. 
Lascelles and Company, Victoria Stone Company, 
Concrete Building Apparatus Company, Metallic 
Flooring and Eurica Company, and others, are 
amongst the most prominent in the Exhibition, and 
are full of good designs and interesting productions 
of their kind, 





Some excellent specimens of solid wood flooring 
in various polished woods, will be found on the 
stand of Mr. A. Putney, and also very fine examples 
of solid wood dados and panels ; good specimens of 
solid oak will also be found on the stand of Messrs. 
Shrapnel and Bridger. ‘There are a few novelties 
at the show, and these particularly, as far as they 
concern engineers, deserve our special attention. 

We notice on Messrs. J. Hopkinson and Co.’s 
stand, some specimens of small tubes from 1} in. to 
4 in. in diameter, corrugated in aspiralline. These 
tubes are intended for avariety of purposes, especially 
where transmission of heat takes place under pres- 
sure, as in steam boilers, and may be had in brass, 
copper, or mild steel, the great advantage being 
that material of considerably less thickness can be 
used, transmitting heat more rapidly, and yet which 
being corrugated, is equally strong 

There is a small house in the Exhibition, built, 
with the exception of the wood framework, entirely 
of what are called cork bricks ; the inner walls are 
covered with white cork slabs, while upon the 
matchboard roof, are fixed brown cork slabs or 
plates. Inside this little building we find a collec- 
tion of cork mouldings, some semicircular in section, 
others only slightly curved, and amongst these isa 
wrought-iron pipe covered with some of these cork 
mouldings held on by binding wire. This last is the 
application of the material which interests us most. 
Cork is one of the best non-conductors we have, 
and a considerable number of years ago, strips cut 
out of solid natural cork were used to protect steam- 
heated surfaces from radiation, but it has rapidly 
increased in price, and its application for this pur- 
pose is rendered almost prohibitory. A German 
firm, Messrs. Griingewig and Hortmann, of Dud- 
wigshafen-on-the-Rhine, some four or five years 
ago, devised plans of working up cork shavings 
and chips, in short all waste cork, into various 
forms with the object of providing non-conducting 
material to the different trades. The cork waste is 
ground up by special machinery to the required fine- 
ness, and is in case of bricks, which are of the ordi- 
nary dimensions, mixed with clay and sulphate of 
lime as binding materials. They hold together 
fairly well, and are of course exceedingly light; their 
application is manifold ; for division walls inside 
buildings they seem admirably adapted, and we 
have seen them used for covering that part of 
steam boilers which is not inclosed in brickwork ; 
for this purpose they certainly surpass any other 
non-conducting composition in simplicity of appli- 
cation, in lightness, in non-conductivity, and pro- 
bably in price, especially if results are compared. 
The application of mouldings to steam pipes is also 
exceedingly simple and effective, and these mould- 
ings being only ? in. thick, they do not take up 
much room and do not increase the size of pipe 
too much. These mouldings are made of granu- 
lated cork held together by starch paste; after 
being moulded in a press they are at once baked 
in an oven, which makes them very durable. For 
wood surfaces and where neither bricks nor 
strips and mouldings can be applied, a cork 
composition is used. The application is in all 
cases rapid, and causes no unpleasant smell. In all 
such places where it is desirable, a fireproof com- 
position is first applied, and one or the other of the 
cork preparations used afterwards. Through their 
London agent, Mr. Julius Miiller, of Dashwood 
House, New Broad-street, E.C., this firm has already 
executed extensive orders in this country, which 
have given great satisfaction. The variety of their 
mouldings for different purposes, forms quite an 
interesting collection, and they are used alike for 
protecting refrigerators or corrugated iron roofs, 
boilers, and steam pipes. 

While speaking of special bricks we may mention 
what are called Wright’s tireproof fixing blocks, to 
supersede wooden plugs in walls. These bricks are 
built into the wall where skirting boards, door 
frames and other woodwork have to be fixed ; nails 
can be driven into them and hold firmly, and the fix- 
ing blocks being made of fireproof material, no danger 
from transmission of heat or fire to the outer woud- 
work from flues, can take place. The concrete of 
which these blocks are made can also be run into 
grooves, chased into bricks, stone, or concrete floor- 
ing, for the purpose of fixing carpets or matting. 
It is a cheap material and seems to answer the 
purpose well, 

A new gas-lamp of the regenerative type, called 
from its inventor, Mr. T. H. Wenham, the Wenham 
gas-lamp, is shown at the Exhibition, and justly 
receives considerable attention, The lamps exhi- 
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bited are of elegant design; the flame is below 
the constructive parts of the lamp, and only 
covered by a glass globe; it is of a brilliant white 
colour, globular in shape, and exceedingly steady. 
According to the figures supplied by the inventor, 
this lamp is, in addition, very economical in the con- 
sumption of gas. The illuminating power of alamp 
burning 6 cubic feet per hour, being measured at an 
angle of 45 deg., gives us 50 candles, and measured 
vertically, 25 candles ; while for a consumption of 
18 cubic feet, the figures given, are respectively 
200 and 300 candles. This is exceedingly high; 
but we have become accustomed to high photo- 
metric results in electric illumination. The arrange- 
ment of the lamp is such that the heat produced 
by combustion warms the air before it reaches 
the burner, and is there diffused in two circular 
currents, causing perfect combustion of the gas 
and very intense incandescence of the carbon in 
the flame. The hot gases finally escape by a tube 
leading to an outlet in the ceiling. The lamps are 
designed for large rooms, oftices, halls, &c., are 
made of any durable material, and already a great 
number have been fitted in different places. 

We cannot devote more space to our notice of 
the Building Exhibition, and naturally the great 
bulk of exhibits remains unnoticed, but we will 
call attention to a new and what really seems to 
be a satisfactory process of multiplying writing, 
sketches, drawings, &c. The process may be 
described as simplited lithography. The subject 
to be printed is written with special ink, which, 
however, is very much like ordinary ink, and 
quite fluid, upon any ordinary sheet of paper ; 
a parchment sheet of special preparation is pre- 
viously moistened and stretched upon a frame (an 
exceedingly simple performance), and the written 
sheet is then placed upon the parchment face down 
and pressed gently with a small roller or paper- 
knife. On removing the paper a transfer will be 
found on the parchment, and this is rolled up with 
ordinary printing ink, when impressions can be 
taken at once up to one hundred or more. The 
process is very rapid, requiring but a few minutes’ 
preparation, and looks clean. The result is as good 
as that of a lithograph; no press is, however, re- 
quired, and the apparatus is cheap. It is shown by 
the Autocopyist Company, 72, London Wall, E.C, 


BECKENHAM BOILER 

EXPLOSION. 

On the morning of Friday, the 13th ult.—as 
already briefly announced in our pages—a boiler ex- 
plosion, causing the instantaneous death of five men 
and the injury of another, occurred at the works 
of the Mid-Kent Brick Company, Limited, near 
Beckenham. The inquest on the bodies of the men 
killed was opened by Mr. E. Arundel Carttar, the 
coroner for Kent, on the 14th ult., and after being 
twice adjourned, was brought to a conclusion on 
Saturday last, the 14th inst. We have ourselves 
deferred passing an opinion upon this explosion 
until the termination of the coroner’s inquiry, 
which was a very painstaking one ; but we now pro- 
pose to deal with it fully. On the first day of the 
inquest the proceedings were merely of a formal 
character, so as to enable certificates for burial to 
be granted, but on the two subsequent occasions a 
large number of witnesses who had been more or 
less connected with the past management or history 
of the boiler were examined, while evidence of the 
cause of the explosion was also given by Mr. W. H. 
Maw, by whom, at the request of the coroner, the 
remains of the boiler had been examined, and 
drawings, photographs, and a model of the boiler 
with lines of fracture marked on, prepared in order 
to set the details of the explosion clearly before the 
jury. It will be unnecessary that we should re- 
capitulate at length the evidence of the various 
witnesses, but we shall summarise the facts as 
elicited during the inquiry. We may premise that 
one of the men killed—John Butler—was the engine 
driver in whose immediate charge the boiler was 
at the time of the explosion, the four other men 
being hands employed by the company, who had 
gone into the boiler-house to have breakfast. 

The boiler which exploded was of a modified 
Cornish type, internally fired. It had ashell 15 ft. 
3in. long by 5 ft. 7 in. in diameter inside at the 
largest part, and contained two furnaces each 2 ft. 
in diameter inside by 3 ft. 7in. long, joined by a 
breeches piece toa single flue 2 ft. 54 in. in diameter 
inside, which extended the remainder of the length of 
the boiler. The shell was ‘‘ thimble-plated,” and was 
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composed of five rings of plates 3°; in. thick, each 
ring except that next the front end being composed 
of four plates. In the case of this front ring, how- 
ever, the bottom plate was replaced by two plates 
half its width, it appearing probable that at some 
time in the history of the boiler half of the original 
bottom plate had been taken out, and a new piece 
of plate inserted, very possibly to make good some 
corrosion in the neighbourhood of the blow-off 
cock. The front end was united to the shell by an 
external, and the back end by an internal ring of 
3in, angle iron, and each end was made up of two 
plates united by a horizontal lap joint. Each end 
was stayed by two gusset stays. All the joints in 
the shell were single rivetted with ? in. rivets placed 
at 1? in. pitch, the width of the laps being 2 in. 

On the top of the centre ring of plate was fixed 
a dome 2 ft. in diameter by 2ft. high, this dome 
being joined to the shell by a ring of 3 in. by 3in. 
by $in. angle iron. The hole in the shell covered 
by the dome was 12 in. in diameter. On the top of 
the rear ring of plates was a manhole with what 
might at an external view be mistaken for a strength- 
ening ring, but which was really unguarded. At this 
point there had been originally cut in the boiler 
plate an opening 213 in. long by 17 in. wide, but 
this opening had been reduced by rivetting on a 
ring of plate about 5 in. wide, this ring overlapping 
the original opening, and leaving an opening about 
16$ in. long by 11 in. wide, which was fitted with 
an ordinary internal manhole door held in place by 
two bolts with crossbars. There was also a smaller 
manhole in the front plate below the furnaces. 

The furnaces and flues were made of 2-in. plates 
and were of singular construction. Each furnace, 
although but 2 ft. in diameter, was made up of three 
plates, and the single flue in the rear consisted of 
two rings, the one containing three and the other 
four plates, while the breeches piece connecting the 
furnaces with this flue was made up of no less than 
fourteen plates, many of these being mere patches. 
The joints were in all cases single-rivetted lap 
joints. Although, as we have said, forming a sin- 
gular piece of boiler work, the furnaces and flues 
were in good condition and were uninjured by the 
explosion. 

The fittings of the boiler consisted of a stop-valve 
(fixed on the top of the dome), a set of gauge glass 
fittings, two gauge cocks, a blow-off cock (not 
found after the explosion), a Bourdon pressure 
gauge graduated to 120 lb. per square inch, and 
two safety valves 24 in. in diameter with levers 
and weights. The pressure gauge was so damaged 
by the explosion that no opinion could be formed 
of its prior condition. The safety valves were 
fitted to a cast-iron branched seating and were of a 
common kind, guided by wings, and each having 
rising from its centre a boss which bore against the 
underside of the corresponding lever. The distance 
from centre of valve to fulerum was 3} in., and the 
length of levers from fulerum to extreme position 
of weights 26} in. The levers were not graduated 
in any way. The effective weight of each lever, 
tested by lifting it by a spring balance applied at 
bearing point of valve, was 18lb. The safety valve 
weights were either thrown off the levers by the 
explosion or were removed by some one before the 
official examination of the remains was made. The 
weights found were five in number, two of them, 
which apparently had been made for the levers, 
weighing respectively 29 lb. and 33} lb., while the 
two others, which were fitted with wire loops to 
enable them to be hung on the levers, weighed 
17? lb. and 18]b. respectively. Of the disposal of 
these weights we shall have more to say hereafter. 

The feed water entered the boiler at the top of 
the second ring of plates from the back, and had ap- 
parently been led down inside the boiler by an 
internal pipe, which, however, was carried away by 
the explosion. Externally the feed-pipe led off to 
the feed-pump of the engine to which the boiler 
supplied steam, no traces of a feed check-valve 
being found. The engine just mentioned was of 
the horizontal non-condensing type with a cylinder 
about 10 in. in diameter and 20 in. stroke, and was 
used to drive a wash-mill, elevators, &c. 

It was not found possible during the inquiry to 
trace the history of the boiler further back than the 
year 1873, at which date it was a second-hand boiler 
lying in the yard of Mr. Jacobs, a dealer in second- 
hand machinery, of 68, Newington Causeway, S.E. 
According to evidence given by Mr. Emanuel 
Jacobs, the son of the then owner of the business, 
it was sold on November 14, 1873, to a company, 
who were establishing works for the manufacture of 





water gas at Lower Sydenham, the price then paid 
for the boiler with its fittings being 96/. This 
evidence was corroborated by Mr. Joseph Langton, 
who purchased the boiler on behalf of the gas 
company just named, and under whose direction 
it was set at their works, where it remained until 
the end of 1877. According to the evidence of 
Mr. Langton (who left the service of the company 
about a year after the boiler had been purchased by 
them) and of his successor, Mr. C. E. Bottley, the 
boiler was never used by the gas company, and 
steam was only got up in it two or three times to 
test the tightness of pipe joints, &c. The boiler 
was tested by hydraulic pressure to 1101b. per 
square inch before leaving Mr. Jacobs’ yard, and 
both Mr. Langton and Mr. Bottley considered it a 
good boiler when under their charge, and quite fit 
for a working pressure of 501b. per square inch— 
Mr. Bottley, indeed, considered it fit for 60 lb. 
pressure. The company for the manufacture of 
water gas was not a success, and eventually the 
Crystal Palace Gas Company, on a portion of whose 
works they had been allowed to erect plant, took 
possession of the premises, the boiler being sold at 
the end of 1877 to the Mid-Kent Brick Company 
for the sum of 40/., the purchasers removing it and 
making good the building in which it stood, the 
total cost to the purchasers being thus about 495i. 
or 501. According to the evidence of Mr. William 
Batchelor, who was the manager of the Mid-Kent 
Brick Works at the date last named, and who made 
the purchase on behalf of his company, the boiler, 
before being set, was examined by a firm of boiler 
makers and tested by hydraulic pressure to 110 ]b. 
per square inch. The witness had no recollection 
of any repairs being done to the boiler on this occa- 
sion, and the firm of boiler-makers referred to having 
ceased to exist some six years ago, it was not found 
possible to obtain any further information on this 
point. Mr. Batchelor further stated that the 
boiler was worked under his charge from late in 
December, 1877, or early in January, 1878, to 
March, 1878, and again from October, 1878, to 
February, 1879, when he ceased to be connected 
with the Mid-Kent Works. He was further under 
the impression that the boiler was examined and 
retested by hydraulic pressure before being used for 
the second season, but he was not positive on this 
point. Apart from the problematical examination, 
which it underwent prior to being used for the 
season 1878-9, it appeared certain from the evidence 
of the various witnesses that the boiler had never 
been repaired or inspected—save by the engine 
driver, when cleaning it out—from the date of its 
being set at the Mid-Kent Works to the time of the 
explosion, a period of over seven years. 

As to what the inspection by the engine-drivers 
amounted to evidence was given at the inquest. 
Joseph Russell, the first man who had charge of 
the boiler after it was set at the brickfields, went 
into the boiler when it was on the trolley, and 
cleaned and examined it before it was set, and also 
went into it subsequently, but never went inte flues. 
Water came through the ground under the boiler 
seating into the stokehole, and he put in a drain to 
catch it, and lead it into a sumph. The water 
in the pond at the back of the boiler was at a higher 
level than the stokehole. George Brookwell, who 
next had charge of the boiler, also went into it, but 
not into the flues [the side flues were too narrow to 
admit any one], he also sounded the bottom of the 
boiler with a hammer, internally, and thought it 
sounded thinner at the rear end, but ‘‘ felt himself 
safe with it.” He never saw any water come 
from under boiler. The next engine - driver, 
William Hitch, who immediately preceded the 
man who was killed, went into the boiler several 
times, and also into the bottom flue or chamber. 
He also tapped the plates with a hammer, and found 
all sound ; he thought the boiler all right when he 
left it (early in 1883), and would have trusted it 
another seven years with 70 1b. steam pressure. 
Subsequently, when recalled and shown some of 
the corroded plates taken from the boiler, Hitch 
modified his opinion, and acknowledged that such 
corrosion as was there shown, could not have all 
occurred within the past year. Evidence as to the 
dampness of the setting was given by Edgar Forrest, 
a youth who had assisted the deceased engine- 
driver to clean the boiler, and other evidence to 
the same effect was afforded by other witnesses. 

As to the setting of the boiler the evidence 
afforded was very contradictory, while the fact of 
the whole of the brickwork being swept away by 
the explosion prevented any conclusion being 
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drawn from an examination of the débris. Accord- 
ing to the statement of Mr. Batchelor and of 
Cornelius Palmer, a bricklayer, who set the boiler 
under his direction, the arrangement of the flues 
was a somewhat singular one. The boiler replaced 
an egg-ended under-fired boiler and the Cornish 
boiler was placed upon the same seating walls, 
while a two-storied flue was constructed on each 
side. The gases from the internal flue of the boiler 
split at the rear end and returned to the front 
along the lower side flues, then passing into the 
upper side flues which united at the rear end into 
‘a single flue passing off to the chimney. Two cross 
walls were, according to Palmer, built between the 
seating walls, the one at the rear end and the other 
where the bridge wall of the egg-ended boiler had 
stood. The space between the seating walls was 
thus simply a closed chamber, and not a flue 
traversed by the gases. 

Quite a different description of the setting was, 
however, given by James Russell and William 
Hitch, engine-drivers who had formerly had_ the 
boiler under their charge, and also by Edgar 
Forrest, the youth who had helped John Butler (the 
engine-driver who was killed) to clean out the flues. 
According to these witnesses the gases, after travers- 
ing the internal flue, returned along the sides, 
finally passing down into the bottom flue and along 
the bottom of the boilertothe chimney. It was sug- 
gested during the inquiry, as a means of reconciling 
these contradictory accounts, that the boiler was 
really set as described by Palmer, but that those 
in charge of the boiler had mistaken the bottom 
chamber for a flue, the back cross wall having at 
some time either fallen down or been removed. 
“The arrangement of the setting, however, is not a 
matter of much moment, as it is clear from the 
evidence that the space between the seating walls, 
whether originally intended to be a closed chamber 
or not, was treated as a flue, the front cross wall 
being periodically taken down to give access to it. 
There were thus opportunities to examine the 
bottom of the boiler had skilled inspection been 
available. 

As to the pressure at which the boiler was usually 
worked, there was pretty fair evidence. Joseph 
Russell, the first man who had it in charge after it 
was fixed at the Mid-Kent brickfields, stated that 
he worked it at from 45 lb. to 50 1b., and that he 
had then but one weight to each safety valve lever, 
although other safety valve weights, not belonging 
to the boiler, were lying about it. George Brook- 
well, the next driver, gave similar evidence, while 
William Hitch, who succeeded him, stated that he 
had two weights for each lever, but only wanted 
one (the larger one) on each for 451b. pressure. He 
(Hitch) worked the boiler at 45 Ib. to 55 lb. pres- 
sure, and when he had the four weights in use the 
smaller ones were pushed close up to the valve, and 
the large ones outside them. Edgar Forrest, who 
appeared to have been frequently in the boiler-house 
while the boiler was in charge of the deceased 
driver John Butler, stated that he had seen the 
valves loaded with the large weights at the end of 
the levers and the smaller ones just inside them ; 
he also generally saw the pressure gauge at 60 lb. 
and had seen it at 63 1b. He had seen the valves 
blow off, but had not looked at the gauge at the 
time. Henry Butler, the foreman of the works at 
the time of the explosion, also spoke of seeing the 
valves blow off when the gauge was at 60 lb., but 
he did not notice the position of the safety valve 
weights ; there were, however, two on each lever. 

We have already described the safety valves and 
weights, and we may now state the loads due to the 
various positions of the weights spoken of by the 
various witnesses. As we have stated, the heavy 
weights (which appear to have been those originally 
belonging to the valves) weighed 29 lb. and 33$ lb. re- 
spectively, and with these at the ends of the levers the 
loads would be 523 1b. and 60 lb. respectively. If, on 
the other hand, the 17? lb. weight was hung on just 
inside the 29 lb. weight, and the 18 lb. just inside 
333 Ib., the loads would become 76 lb. and 84 lb. 
respectively. Again, with the 29 lb. weight at the 
end of the lever, and the 174 lb. weight close to 
the valve, the load would be 643 lb. per square inch, 
and with both these last-named weights pushed 
close to the valve, the heavier weight being outside, 
the load would become 423 Ib. It is evident from 
these facts that with the four weights it was possibie 
to load one valve to761b., and the other to 84 lb., 
and if ever they blew off when thus loaded, and 
with the gauge showing 60 lb. or 63 lb., then it is 
evident that the gauge was wrong. In fact, bearing 





in mind the fact that the gauge had never been over- 
hauled from the time it was put on, it is far more 
probable that it was wrong than right, and it is 
quite open to question whether or not the late 
driver had not been misled by the gauge and had 
been in the habit of working the boiler at over 


70 lb. pressure while believing that he was working | 
The case affords but another instance | 
of the paramount necessity of fitting all such boilers | 
as this with safety valves which cannot be tampered | 


at 60 Ib. 


with by the attendants. 
We may point out here that, as stated by Mr. 


Maw when giving evidence at the inquest, the boiler | 


even when new was not fit for a working pressure 
of more than 40]b., notwithstanding that at least 
two engineers through whose hands it had passed, 
considered it, even when second-hand, fully equal 
to a working pressure of 501b. It is problematical 


whether the weakest point of the boiler originally | 
was the manhole, the rear portion of the flue, or | 


the longitudinal seams. Judging from the experi- 
ments on boiler bursting carried out under the 
auspices of the Manchester Steam Users’ Associa- 
tion,* the manhole would certainly have failed 
at under 180 1b. per square inch, while there is little 
doubt that this pressure would also have crippled 
the flue, made as it was. As regards the longi- 
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| Singularly enough, however, none of the parts 
| which were originally weakest contributed to the 
| explosion, they not having been deteriorated by 
| wear and tear. The cause of the explosion was un- 
| doubtedly severe external corrosion of the boiler 
| plates at the under part of the rear end, parti- 
cularly over those portions in immediate contact 
with the seating walls. For a length of about 
6 ft. from the back end of the boiler there was 
very severe external corrosion on the underside 
| over a width varying from 20 in. to 3 ft., the thick- 
_ness of the plates being reduced over a large area to 
from } in. to ,;°; in., while in some parts they were 
less than ;}; in. thick. The corrosion was most 
severe along the edge of the left-hand seating wall, 
and it is at this point that the primary rupture 
apparently took place. Herethe plate appears to have 
been at some points corroded completely through. 
Samples of the plates at this part of the boiler were 
produced at the inquest. We may add that although 
the external corrosion of the boiler was most severe 
at the part just described, yet that there was also 
extensive corrosion and external pitting of a less 
serious character at other parts, this corrosion being 
due to contact with damp brickwork. 

We give in the adjoining Figs. 1, 2, and 3 a re- 
duced copy of a drawing exhibited at the inquest, 
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tudinal joints, these had, as far as sectional area of 


metal was concerned, a theoretical efficiency of 57 | 


per cent. of the strength of the solid plate, but 
numerous experiments on single-rivetted lap joints 


have shown that in iron plates with punched holes | 


the strength of the metal between the holes in such 
joints is but from 75 to 85 per cent. of that of the 
solid plate, so that instead of an apparent efticiency 


of 57 per cent. the joint would probably have a | 


real efficiency of from 43 to 48 per cent. Two 
samples of the boiler plates taken by Mr. Maw and 
tested by Professor Alex. B. W. Kennedy, at 
University College, gave the following results : 
Lengthways, Crossways. 
tons. tons. 
13.4 13.2 
19.56 16.26 
percent. percent, 
Ss 6.0 0. 


Limit of elasticity per square inch 
Breaking strain per square inch 


Elongation in 10 in. 
Taking the longitudinal strength just given, the 


bursting pressure would be fora joint of 43 per cent. | 


efficiency 174 lb., and for one of 48 per cent. effi- 
ciency 1953 lb. per square inch. Bearing in mind 
the brittle character of the iron, the former is a 
more likely result than the latter, and altogether 
we think we are fully justified in regarding 40 lb. 
as the maximum pressure for which the boiler was 
fit when new. 





* See ENGINEERING, vol. xxi., page 234, 


showing the lines of fracture, Fig. 1 being a deve- 
lopment of the boiler plates looking down from the 
top. The primary fracture above spoken of was at 
aa, and extended for a length of about 4 ft. 3 in. 
The dotted line ) b shows where a portion of the 
fragment A was broken off along the line of the 
right-hand seating, the thickness along this line 
being found to be from yin. to ysin. The shaded 
spaces show portions of the shell which were missing. 

The course of the explosion appears to have been 
as follows : Commencing with a rupture along the 
| line of the left-hand seating wall at the rear end, 
| and thence crossing to the right-hand seating wall 
in the second ring of plates from the rear, the chief 
longitudinal fracture appears then to have merged 
into a transverse tear extending through the middle 
| ring of plates to the steam dome in both directions. 
| Other transverse rips extending from the primary 
| longitudinal rupture also partially separated the 
| rear ring of plates from that next it, and from the 


| 


| rear end of the boiler, but the greater portion of 
| these two rings, together with nearly the whole of 
| the rear end plate, were projected as one fragment 
| and deposited at the point marked A in the plan 
| (Fig. 4) about 131 ft. from the front of the boiler, 
| and about 50 ft. to the right. The remainder of the 

boiler appears to have turned over towards the 
| front, alarge portion of the middle ring of plates 
| being found at B just in front of the setting, while 
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the front plate broken into two parts, each with 

portions of the front ring of plates attached, were 

deposited at Cand D. A piece of the bottom was 

also thrown a distance of 260 ft. to the right* at E, 
‘f 


| former Position of Boiler 
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and another small piece of the bottom (marked I 
on Fig. 1) was picked up in the field behind some 
cottages about 130 yards to the right rear of the 
boiler. 

The furnaces and flue were entirely detached 
from the shell plates, as was also the dome, the 
former being deposited in the road at G about 
150 ft. in front of the boiler, and the latter pro- 
jected over the road to a distance of some 220 ft. 
from the boiler, and about 118 ft. to the left, as in- 
dicated in Fig. 4 at F. Other small pieces were 
found thrown in various directions, but it is not 
necessary to particularise their positions. 

The whole of the positions of the main parts 
thoroughly agree with the conclusion that the 
rupture commenced at the under part of the rear 
of the boiler, while the condition of the plates at 
this point was such that there is no reason what- 
ever for assuming that an unusual pressure of steam 
existed at the time of the explosion. The fact is 
that for months—and probably years—past the 
lower part of the rear of the boiler had been wast- 
ing away externally, owing to the exposure of the 
iron to moisture, and it had become simply a 
question of time when the boiler would give way. 
As stated by Mr. Maw, in evidence, there can be no 
doubt whatever, that the dangerous condition of 
the boiler would have been at once discovered 
had it been subjected to competent inspection. 

At the conclusion of the evidence the coroner 
clearly summarised the various facts adduced, and 
then submitted to the jury a series of questions, 
which we subjoin with the answers given to them: 
(1.) Did the several deaths arise from injuries re- 
ceived? [Yes.] (2.) How were these injuries caused 
—were they caused by the explosion of a Cornish 
boiler? [Yes.] (3.) Was the explosion due to the 
corrosion of the shell spoken to by the expert 
witness, Mr. Maw? [Yes.] (4.) Was the corrosion 
due to the presence of damp in the seating? [Yes. ] 
(5.) Was the dangerous state of the boiler known 
to those responsible for its being in proper condi- 
tion? [No.] (6.) Was the boiler adequately ex- 
amined for defects likely to arise from the uses to 
which it was ordinarily applied? [No.] (7.) 
Was there any wilful, criminal, or gross culpable 
negligence shown by any person or persons re- 
sponsible for the working of the boiler? [No.] 
(8.) Were the latent defects in the boiler unde- 
tected through ignorance, or through an error of 
judgment? [Through an error of judgment. ] 
On these findings a verdict was then returned as 
follows: ‘* That the deceased departed this life on 
the 13th of February, from injuries received by the 
explosion of a Cornish boiler, through the unde- 
tected external corrosion of the shell by damp in 
the seating, and not by the felonious hands or 
violence of any person or persons whomsoever.”’ 

Our own opinion on such explosions as that with 
which we have been dealing has been often ex- 
pressed and is well known, and the facts brought to 
light at Beckenham certainly do not tend to 
modify it. This disaster, in fact, affords but another 
instance of the power for life or death exercised by 
boiler owners who are ignorant of the proper manage- 





* The position of this piece is not shown to scale in 
Fig. 4. 


ment of the appliances under their charge, and who 
do not take the trouble to acquaint themselves with 
facts which ought by this time to be matters of 
common notoriety. The experience at Beckenham 
also shows the folly—or something worse—of trust- 
ing the inspection of a boiler to ordinary stokers 
or engine-drivers who have had no special training 
for the work. The inefficiency of such inspection 
has been proved times without number, and it is not 
creditable to boiler owners for them to be unaware 
of the fact. Our present notice of this matter has 
extended to so great a length that we cannot spare 
space to deal with it further, but we may conclude 
with a hope that the terribly fatal explosion at 
Beckenham may not be without its uses, and that 
it may at all events bring home to all boiler owners 
in the district the necessity of placing their boilers 
under proper inspection, and managing them in 
accordance with the ample teachings of modern 
experience. 


- 


NOTES. 

THe GENERAL TELEPHONE CoMPANY OF Paris. 

THE Société Générale des Téléphones has recently 
prepared a very interesting plan showing the loca- 
tions of telephonic apparatus which are now in use 
in Paris. Each position is indicated by a dot, and 
the whole shows ata glance the variable density of 
the telephonic service ; the stations are, of course, 
most numerous in the centre of Paris in the com- 
mercial quarters. 





RiFte PRAcTIcE IN THE UNITED STATES ARMY. 
An important change has been made in the rifle 
practice in the United States army by the substitu- 
tion of elliptical for circular targets. This has been 
introduced because the chief object of army marks- 
manship is not to make a big record so much as it 
is to make good line shots. The question was 
recently submitted to a number of officers in active 
service in the Indian country, and 94 per cent. of 
the replies were in favour of the elliptical target 
practice, as tending to develop good line shots, 
which in actual service would render the troops 
more efficient. 


GALLIUM. 

Dr. L. Ehrlich, a German chemist, has succeeded 
in isolating the metal gallium by an industrial 
process. A preliminary experiment has yielded 0.6 
grains of gallium from 80 kilogrammes of zinc blende. 
The method followed was a modification of that in- 
troduced by M. Lecoq de Beisbaudrau, which by 
lixiviation of the zinc sulphate resulted in a small 
quantity of mud containing ferric oxide and gal- 
lium. The galliferous alkaline solution was then 
electrolysed in a platinum capsule and the metal de- 
posited in fine needles. As the melting point of 
gallium is low, about 30.5 deg. C., and its lustre 
brighter than that of mercury, it may be found of 
useful application by-and-by. 


Test FOR PRESENCE OF LEAD IN ENAMELS, &C. 

A very rapid and handy mode of testing the 
enamel or tinning of cooking vessels, &c., for lead is 
recommended by M. Fordoz. The vessel is care- 
fully cleaned to remove all grease, &c. A drop of 
strong nitric acid is then placed on the enamel or 
tinning, and evaporated to dryness by gentle heat. 
The spot where the action of the acid has taken 
place is now wetted by a drop of solution of potas- 
sium iodide (5 parts iodide to 100 of water), 
when the presence of lead is at once shown by the 
formation of yellow leadiodide. Tin present in the 
enamel, &c., does not give a yellow spot when the 
potassium iodide is added, the stannic oxide formed 
by the nitric acid not being acted upon. 


RECLAMATION WoRKS IN THE SouTH OF FRANCE. 

Reclamation works on avery large scale are being 
carried out at Fos, in the Bouches du Rhone, near 
Marseilles, which involve the pumping of enormous 
quantities of water to an average height of about 
4 ft. The pumping machinery will comprise eight 
centrifugal pumps 30 in. and 36 in. in diameter, 
driven by the same number of compound engines 
fitted with jet condensers, and developing about 40 
horse-power each. The whole of the machinery is 
being supplied by Messrs. J. and H. Gwynne, of 
Hammersmith, and two of the pumps are now at 
work. We shall hope to publish drawings and de- 
tailed particulars of this interesting installation at 
an early date ; meantime we may mention that the 
official trials that have been conducted with the 
pumpsare in every way satisfactory. The quantity 





of water raised to a height of 4 ft. by each pump is 





75 tons per minute, the net efficiency is 56 per 
cent., and the consumption of coal per horse-power 
in weight of water lifted is 4.4 lb. 


A New Use For ASBESTOS. 

In the processes connected with dyeing and print- 
ing of cotton cloth it is frequently necessary to hang 
the fabric in loops from parallel rods for the purposes 
of exposure to steam, air, or ammonia. In order 
that the cloth should hold upon the rods without 
slipping or being stained, it is necessary to wind 
rope or strips of cloth around the rods, but this 
only mitigates the difficulty without accomplishing 
its removal, for the heat and corrosive action of 
the vapours rots any covering in a few weeks, and 
the first notice of any deterioration is generally the 
appearance of small pieces of roll covering among the 
cloth in process of finishing. Recently asbestos 
tope and asbestos cloth has been used for this 
purpose, and proves to be very durable. Larger 
ropes of this refractory material have been used for 
used for the transmission of power over places ex- 
posed to heat. 


THe OcHorowicz Recetvinc TELEPHONE. 

Mr. Edison and Messrs. Gower and Bell have pro- 
duced ‘‘ loud speaking” telephones, but that of M. 
Ochorowicz is believed to have some advantages over 
these, especially for theatrical purposes. The trans- 
mitter is as yet a secret, but the receiver is identical 
in principle with that of Bell, and consists of three 
parts, a magnet, bobbin, and vibrating plate. The 
magnet is formed of a hollow cylinder of steel slit 
longitudinally. The edges of the slit form the 
poles of the magnet, and two soft iron cylinders 
project from these outwards. These cylinders form 
the cores of two bobbins through which the tele- 
phonic current passes, and they are inclosed in a 
flat closed metal chamber, the two cores pass- 
ing through holes in its bottom. The top of 
this chamber is the iron diaphragm, which is at- 
tracted by the poles of the bobbins, and is therefore 
under a stress which is varied by the modifying 
action of the telephonic current in the bobbins. It 
will be seen that M. Ochorowicz’s receiver has no- 
thing particularly novel about it except the hollow 
magnet. The instrument in its other parts re- 
sembles that of Mr. Gower. 


Frres 1x Mitts. 

It is a well-known fact in practical experience 
that the destructive mill fires do not reach their 
extent by reason of any lack of fire apparatus, 
but it is because such apparatus is out of 
order, or that those engaged in fighting the fire 
lack the wise, cool guidance of a proper leader. 
No set rules can be laid down for the organisation 
of a portion of the employés into a fire brigade, for 
the difference in the processes of manufacture and 
the consequent arrangement of buildings and ma- 
chinery would modify any rules, but general 
principles hold good for all cases ; and those are to 
practise selected men from among the employés in 
the use of the fire apparatus, starting and stopping 
the pumps, opening and shutting gates and hy- 
drants, laying hose, &c. The most competent 
persons for such purposes are generally repair hands 
ina textile mill, and every establishment contains a 
suitable number of men upon whom reliance could 
safely be placed. The overseers should not be 
drafted into such an organisation, but remain in 
their rooms if possible during any fire. In cities, 
a number of the hands can be judiciously employed 
in keeping unauthorised persons from the premises 
during fires. 


A New PHOTOMETER. 

An ingenious little photometer, based on the dila- 
tation of the pupil of the eye when more light falls 
on it, has been devised by Mr. Gorham. It con- 
sists of a short tube of bronze 2 in. long and closed 
at one end bya disc, round the border of which 
pairs of radial holes are bored at regular distances. 
A movable cap, with a slot in it to expose one pair 
of holes at a time, covers the disc. In using the 
apparatus the observer looks through the open 
end of the tube and a pair of holes at the 
standard light and turns the cap until he finds 
a pair of holes which appear to just touch at 
their edges. A figure marked on the tube below 
that pair of holes then gives the diameter of his 
pupils at the instant, and is indirectly a measure of 
the intensity of thelight. The light to be tested is 
then put in place of the standard light and the 
process renewed, the observer advancing or receding 
until the same pair of holes appear just to touch. 








The intensity of the light falling on his pupils is 
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then the same as before, these having the same 
diameter as before. That being the case the rela- 
tive intensities of the two lights are found by the 
inverse squares of the distances in the ordinary 
way. 

Exectric LIGHTING AT GREENOCK. 

An installation of electric lighting, which, although 
on a limited scale, is of more than usual interest, 
has just been completed at Greenock. A provisional 
order has been granted by the Board of Trade to the 
Greenock Police Board, in virtue of which the whole 
town may be lighted, but for; the present only a 
section of the district is to be tried with a view to 
gaining practical experience. The high hills at the 
back of Greenock give a good supply of water for 
power, and this has been utilised for the purpose. 
Professor Jamieson, Principal of the College of 
Science and Art, Glasgow, is the consulting elec- 
trician, and Mr. Edgar Beckingsale, of Little Bridge- 
street, E.C., is the contractor. The dynamos are 
Anglo-Brush Victoria machines, and are driven by 
rope gearing from a Giinther turbine situated on the 
Water Trust premises. The lamps are of the Swan 
incandescence type, and are fitted to the ordinary 
street standards. Distributing boxes are placed at 
intervals in such a manner that the system can be 
extended at any time with little trouble, and with- 
out disturbing the present working. Lead-coated 
wires by the Kinetic Engineering Company are 
used, and the cables have all been laid underground. 
Upon the official test the main cable, with ten 
lamps in a circuit, gave an absolute insulation re- 
sistance of 7000 megohms. The installation is of 
an experimental nature, and during the six months’ 
guarantee which now commences, strict account will 
be kept of the cost and general details of working. 

Tue Paris ELectRicaAL EXHIBITION. 

The Electrical Exhibition organised at the Ob- 
servatoire, Paris, by the Société Internationale des 
Electriciens, will be opened on Sunday next, the 
22nd inst., and will close on the following Sunday. 
The period will thus be very brief, but it is in- 
tended to utilise the time as well as possible. It 
will be opened to the public on each day from noon 
till 6 p.m., and from 8 to1l p.m., anda series of 
important public conferences will be held, of which 
the following is the programme : Sunday, March 22, 
at 9 p.m., M. C. Wolffon the Application of Elec- 
tricity to Astronomical Observations. Monday, 
March 23, at 8.30 p.m., M. L. Maiche on the 
Telephone. The same evening, at 9.30, M. 
C. Elsasser on Telephonic Induction. Tuesday, 
March 24, 9 p.m., M. de Meritens on Electric 
Lighthouses. Wednesday, March 25, 8.30 p.m., 
M. P. Samuel on the Accumulation and Transfor- 
mation of Voltaic Electricity. On the same evening, 
at 9.30, M. Leraix on the Applications of Elec- 
tricity to War. Thursday, March 26, 8.30 p.m., M. 
Boudet on the Applications of Electricity to Medi- 
cine. Friday, March 27, 8.30 p.m., M. G. Lipp- 
mann on Apparatus for Galvanometric Measure- 
ments. The same evening, at 9.30, M. P. Jousselin 
on the Application of Electricity to Railways. On 
Saturday, March 28, at 9 p.m., M. Cabanellas on 
Electric Transmission, with a view to automatic 
distribution in various forms of energy. Sunday, 
March 29, 3 p.m., Dr. Marie Davy on the Applica- 
tion of Electricity to the Transmission of Time 
Signals. On the same evening, at 9, M. E. 
Baudot on Telegraphy. From the foregoing it will 
be seen that next week will be a busy one for lec- 
turers and their audiences at the Observatoire. 


ELECTRO-THERMOSTATS. 

The expansion of gasolene vapour was recently 
shown where a number of square tin cans protected 
by a wood framework were filled with gasolene ona 
cold day, and the cans were afterwards stored in a 
basement. The warmth of the sun’s rays beaming 
through the windows caused such an expansion 
that the cans bulged with sufficient force to push 
out the board frames, although they were fastened 
with tenpenny nails. The cans in the shadows were 
unaffected. This principle of the rapid volatilization 
of light hydro-carbons at moderate temperatures has 
been used by Mr. C. F. Wittaker, of Boston, in the 
construction of an electro-thermostat for giving an 
alarm when the temperature of a journal exceeds 
any fixed limit. It consists of a thin brass tube 
closed at its lower end and 3 in. in diameter, which 
can be inserted in the caps of pillow blocks and 
other journals. An electric wire of one polarity 
extends into the tube nearly to the bottom, while 
the other wire is attached to the tube. The brass 
tube contains a small U tube, one arm of which is 





closed and contains a light hydro-carbon which will 
volatilise at any specified temperature. The other 
arm contains mercury, and the open end of the tube 
above the mercury sealed with beeswax to enable 
the tubes to bear transportation. When the tempe- 
rature reaches the boiling point of the hydro-carbon 
its subsequent vaporisation expels the mercury, 
which drops to the bottom of the brass tube and 
completes the electric circuit, causing the alarm bell 
to ring, and showing the notice on the annunciators 
indicating the location of the warm bearing. A 
similar apparatus is used in the protection of pro- 
perty against fire, the thermostat being placed in 
each room in the case of hotels, and about 10 ft. 
apart against the ceiling in factories. In the latter 
case they are installed in connection with the 
watchmen’s electric alarm, so that the same wires 
serve for both to a great extent, and whenever the 
watchmen touches the electric key which records 
his presence at the several stations in his hourly 
route, it also serves as a test of the electric ther- 
mostats. 
Time PENALTIES. 

Contractors and purchasers so often hold different 
opinions as to what is and what is not unreason- 
able delay in the execution of an order, that a little 
authoritative settlement of the question ina certain 
definite case may be worth quoting. A Mr. Scott 
contracted with Messrs. Plenty and Son to supply 
certain marine engines and boilers. There was 
what the purchaser considered unreasonable Celay 
in delivering and he accordingly refused to pay the 
balance of 915]. outstanding, pleading a counter- 
claim on account of damages for delay. Messrs. 
Plenty thereupon brought an action against Mr. 
Scott in order to recover the amount. On the 
12th of January, 1883, the plaintiffs wrote to the 
defendant as follows: ‘‘ We agree to supply and 
fix, at Newport, the engines and boilers as agreed. 
With regard to delivery we can only promise to 
have them ready for fixing as near June Ist as we 
can ; we do not think they will be much after, and 
we will do all we can ; but we are very full of work, 
and cannot bind ourselves, and should you be able 
to obtain a guarantee as to time from another firm, 
and are driven to a particular date, we must in fair- 
ness say that you would be justified in accepting 
their offer.” The machinery was not in position, 
however, until the following March, or nine months 
after the anticipated date. The case came on on 
Saturday last at the Court of Appeal, before the 
Lord Chief Justice, Sir James Hannen, and Lord 
Justice Lindley. Their decision was given for the 
plaintiffs, on the ground that is was for the de- 
fendant (Scott) to show that there was unreason- 
able delay in the delivering, having regard to the 
exigencies of the plaintiffs’ business, but that 
there was no evidence to that effect. As to the 
delay in fixing, the plaintiffs only contracted to 
use reasonable diligence, and the defendant had 
failed to prove that they were in default. The 
moral of the tale appears to lie in the fact, that the 
owner of a shop should know how much work he 
already has in hand, and if he means to give a fresh 
customer his fair turn, should be able to judge how 
long it will take to fulfil a contract. If the con- 
tractor will not give a definite date, the purchaser 
may depend thatthe contractor cannot see his way 
to prompt completion, and he must be prepared to 
submit to an indeffnite delay in delivery. 


TELEGRAPHIC CoMMUNICATION WITH MovinG 
TRAINS. 

On a section of the New York, New Haven, and 
Hartford Railway (U.S.A.), a system of telegraphic 
communication between the trains and the signal 
cabins is in experimental operation. The leading 
feature of the scheme is that there is no metallic 
contact between the conductor on the train and 
the wire by which the message is transmitted, and 
hence nine-tenths of the difficulties which have 
hitherto surrounded proposals of this kind, are com- 
pletely avoided. Turning to useful account the 
annoying experience of every one who employs the 
telephone, the inventor, Mr. Lucius L. Phelps, has 
devised an induction apparatus by which currents 
flowing in a conductor laid on the road-bed between 
the rails are made to give rise to corresponding 
currents in a conductor upon the train. In a 
similar manner currents which originate in the car 
induce electrical impulses in the line wire, and serve 
as the medium of messages from the guard to the 
signalman. The main conductor consists of a No. 12 
(American gauge) insulated wire laid in a wouden 
trough, 2 in. square outside, and having a groove in 





it 2 in. square. In this groove the wire is laid, and 
over it a wooden slip is nailedasa lid. The trough 
is supported upon the sleepers by small packing 
blocks as nearly level as possible, except at cross- 
ings, cross-over roads and the like, when it is re- 
placed by an iron pipe, or dips below the surface for 
a short space. The conductor upon the car is arranged 
in the form of a gigantic hank or coil of No. 14 insu- 
lated copper wire of ninety convolutions, standing 
in a vertical plane, and running the whole length 
of the structure. The lower side of this coil is 
contained in a 2 in. gas-pipe, suspended from the 
floor of the carriage so as to stand 7 in. from the 
track conductor. The other part of the coil runs 
along the roof of the carriage, and the whole forms 
a circuit a mile and a half long. Now if two con- 
ductors be laid parallel to each other every increase 
or decrease of current in the one will induce a 
momentary current in the other. Consequently 
every electrical impulse sent along the track wire 
induces a current in the coil ; this current is made 
to work a very delicate relay ; which operates a 
powerful sounder by means of a local battery, and 
thus the message can be read with ease in the noise 
and whirl of the train. Messages are sent in the 
opposite direction by a key and a “ buzzer” which 
breaks the current very quickly. They are read at 
the signal-box by a telephone, acting as a sounder, 
and speaking by dots anddashes. The section upon 
which the system is in work is twelve miles long ; 
in this length there are three miles of trestle work, 
two drawbridges, and forty-six level crossings, so that 
all the difficulties of ordinary work are fairly well 
represented. 


THE 1889 Exuisition. 

The report submitted by M. Antonin Proust to 
the Minister of Commerce, on the subject of the 
organisation of the Exhibition of 1889, has just been 
published in the Paris Journal Officiel. It relates 
in detail all the work done by the Commission of 
which we have already spoken in previous Notes 
as the various meetings took place. It refers to 
the choice of site determined principally by the 
wish of the Municipal Council to establish the Ex- 
hibition within the enciente of Paris. This site 
will comprise the Champ de Mars, the quays, the 
Esplanade of the Invalides, the Trocadero, the 
Champs Elysées as far as the Place de Concorde, 
and the Palais de l’Industrie. A site for various 
experiments will be selected at Vincennes. As 
regards the general scheme the Commission has 
adopted one main feature divided into two 
branches. 1. The manifestation of ideas. 2. The 
exhibition of products. In the first the Com- 
mission proposes to give a great development to 
conferences and international congresses, with a 
view of obtaining a general review of the progress of 
intellect since the date of the French Revolution. 
The Palais de l’Industrie is to be especially re- 
served to this branch of the Exhibition, and will 
thus be a kind of international club, where con- 
ferences, congresses, receptions, distribution of 
prizes, &c., will take place. That part of the exhi- 
bition situated on the left bank of the Seine will 
serve especially for the exhibition of products. 
These two parts will be connected by the bridge of 
the Invalides, which will be widened like the Pont 
d’Jéna in 1878. The Esplanade of the Invalides 
will be devoted to the exhibition of the colonies 
and to living animals. Agriculture will be repre- 
sented on the quays d’Orsay and d’Alma. The 
utilisation of the Champ de Mars must be subject 
to the passing of a special law, because the question 
of compensation to the War Department is involved. 
As the matter cannot be yet decided, the Com- 
mission recommends the construction of two 
parallel buildings which will leave sufficient space 
between them for military evolutions. These 
palaces, of which one is to be devoted to the 
sciences and the other to the arts, will occupy 
a total area of 68,000 square metres, including 
the garden surrounding them, the café restaurant, 
&c. Itis proposed that these buildings shall be per- 
manent, to be afterwards devoted to exhibition 
purposes. With this object they would be fitted 
with special appliances, motive power, gas, water, 
and electricity. The estimated cost is 1,164,8001., 
of which 676,800]. would be for the permanent 
buildings. Behind this portion is to bea great 
machinery hall with an area of 186,000 metres, and 
intermediate buildings in two sections covering 
57,000 metres. These would be temporary build- 
ings. The total expenses are estimated at 2,000,000/., 
to be covered by subventions from the Municipality 
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and the Government, amounting to 1,120,000/. ; 


by entrance money estimated at 560,000/. ; by 
various concessions equal to 600,000. ; by the sale of 
material 40,000/. This would leave a profit of 
320,000/. The guarantee association, representing 
a capital of from 10 to 24 million francs, would be 
constituted with stock issues of 1000 francs, of 
which 50 francs would be payable at once. The 
profit, if there should be any, would be divided 
between this association, the Municipality, and the 
State, in proportion to the amounts guaranteed. 


Tue AvuToMATIC PHIDOL. 

In arecent Note we described briefly the principle 
of the phidol, or electric regulator, that has been 
lately devised by M. E. Lacoine. In the course of 
a paper on this instrument, read by the inventor, 
he stated that it was possible to make the arrange- 
ment automatic by means of a derivation placed be- 
tween the ends of the main conductors. As this 
derivation would cause a loss of energy, and require 
delicate regulation, M. Lacoine has substituted 
a very ingenious device, which also operates as a 
counter, to show the number of lamps in action. 
The annexed diagram explains the working of the 
apparatus, as applied to four lamps or four groups of 
lamps. On each circuit is placed an electro- 
magnet of low resistance, traversed by the current 
feeding the corresponding lamp or group. In front 
of these four magnets, and ranged in a straight 
line, passes a fine pitched chain or a silk cord fixed 
ato; this chain is passed round a large pulley P, 
and hangs down with a weight W at the end to 
keep it taut. On each side of the magnet the cord 
is led over the small pulleys p, and round the 
armatures a 8 and 6 as shown. On the axis 














rz 
of the pulley P is alever with two arms, E A C. 
The upper part of this lever in moving rubs 
on the contacts I. to V., between which resistances 
of 0.5, 1, and 3 are introduced. The object of 
these resistances was described in the recent Note 
already referred to. The lower end of the lever 
serves as an index, and marks on a graduated dial 
the number of lamps in action. Assuming such a 
case as is indicated in the annexed figure, where 
the lamps } and d are extinct, because the plugs 0! 
and d: have been removed, the armatures £8 
and 6 recede, and the weight W has caused the lever 
to turn through two divisions, bringing it to the posi- 
tion 2 ILf., which indicates that only two lamps are 
in operation, and 0.5+1==1.50 ohm has been intro- 
duced into the circuit. If all the lamps are ex- 
tinguished, all the armatures will fall back, the 
lever will take the position o V, and the circuit is 
cut out as there are no plugs in a! and c'. If, on 
the contrary, all the lamps are lighted, all the arma- 
tures will be attracted, the lever will take the posi- 
tion 41., and no artificial resistance is thrown into 
the circuit. By means of this arrangement of arma- 
tures acting on a stretched chain, the desired result 
is obtained, no matter which lamp has been lighted 
or extinguished first. 


Tue Mount Wasurineton Ratiway. 

The recent death of Sylvester Marsh, the eminent 
engineer and inventor, at the age of 81 years, 
recalls his work in the design and construction of 
the Mount Washington Railway. This is the 
highest of the White Mountain range in the State 
of New Hampshire, reaching to an elevation of 
6293 ft. above the sea, and is a noted summer 
resort. Years ago the summit was reached by a 
difficult bridle path nine miles in length. Later, 
the mountain was scaled by a good carriage road, 
which was laid out so skilfully that with an 
average grade of 12 ft. to 100 ft. the maximum was 
16 ft. to 100 ft. In 1852, while lost upon the moun- 
tain, Mr. Marsh conceived the idea of building a 
railway to the summit, but the opposition to what 





was considered to be a chimerical scheme prevented 
the granting of a charter until sixteen years later. 
At the time of the final passage of the Bill an 
amendment was offered to permit the construction 
of a railroad to the moon. The opposition which 
early railroad constructors met with in the form of 
mobs, was here exhibited in the less tangible form 
of ridicule. The road was finished in 1869 at a 
cost of 150,000 dols.* The mountain road is con- 
structed on trestles 2}3 miles in length with an 
average grade of 1300 ft. to the mile and a maximum 
grade of 1980 ft. to the mile, or a yard to every 
8ft. It contains nine curves with radii varying 
from 497 ft. to 945 ft. The first plans were de- 
signed to have the cars drawn by ropes, but this 
idea was abandoned for a track with a middle rail, 
which consisted of a rack made of two 3-in. angle 
irons about 5 in. apart, and connected by round 
iron rods 1}in. in diameter and 4 in. between 
centres. The locomotive weighs 6} tons and 
pushes the cars ahead, the driving wheels having 
gears which engage in the centralrack. The centre 
rail is used by venturesome persons at all seasons of 
the year, with a sled formed of a board having 
two parallel guides to grasp the middle rail, and 
having a lever to increase this grasp whenever the 
use of a brake becomes necessary. The speed of 
such a sled is terrific, the descent of the mountain 
having been accomplished in this manner in seven 
minutes. A man on one of these sleds descends 
the track in advance of every down train, thus 
embodying a practical realisation of the illustrated 
advice given by Punch a number of years ago, to 
stop railroad accidents by tying a couple of directors 
to each locomotive. In descending trains air is let 
into the cylinders and the exhaust throttled, to pro- 
vide a suitable resistance to the progress of the train. 
The heat produced by the work done in this com- 
pression of the air is absorbed by the admission into 
the cylinders of a spray of water, which as it comes 
from the exhaust pipe, is converted into vapour, and 
presents the appearance of an escape of steam from 
the boiler. The extraordinary precautions which 
have enabled this road to carry passengers without 
asingle injury during the fifteen years that the line 
has been in operation, may best be illustrated by 
the answers of a conductor to the timid lady who 
asked how they kept the train from running 
down. He answered that it was accomplished by 
the pressure in the engine cylinder. The question 
was further urged as to the consequences of the 
failure of this method, and in answer to repeated 
questions the man gave information respecting the 
brakes gripping the middle rail, the power brakes 
upon the wheels, and the hand brakes for the same 
purpose, and also the pawls which drop into the 
rack constituting the middle rail. And then she 
persistently asked what would happen if all these 
failed? ‘‘ That is a question of theology, madam !” 
he replied. 








NOTES FROM THE SOUTH-WEST. 

Great Western Colliery Company, Limited.—The seventh 
ordinary general meeting of this company was held at 
Bristol on Thursday, Mr. J. Wethered presiding. The 
chairman, in moving the adoption of the reports and ac- 
counts, went seriatim through the items. He said the 
following had been the output since the reconstruction of 
the company: 1879, 187,000 tons; 1880, 234,000 tons ; 
1881, 261,000 tons ; 1882, 301,000 tons ; 1883, 321,000 tons ; 
and 1884, 346,000 tons. Although the company’s present 
appliances would not allow it to materially increase the 
latter quantity, the directors were making arrangements 
which would enable them to considerably increase the 
output of their collieries. They had raised 1,600,000 tons of 
coal, and sold it for 750,000/. without making a single 
debt. Considering that the colliery property of the 
kingdom had not paid recently 1 per cent. per annum, he 
thought they might consider their position very satisfac- 
tory, especially when they reflected upon what a condition 
the company’s colliery was in six or seven years since. The 
report was adopted, and a dividend of 5s. per share was 
declared. 

New Graving Dock.—On Wednesday a graving dock, 
which is to be constructed for the Newport Slipway Dry 
Dock and Commercial Company, Limited, was com- 
menced at Newport, the site selected being on the east 
side of the Usk, and some 300 or 400 yards below the 
Alexandra Dock entrance. The new dock will accommo- 
date vessels of the largest class coming to Newport. It is 
to be about 350 ft. in length, the width at top being 80 ft., 
and at bottom 52ft. The walls are to be faced with 
Aberthaw stone, backed with concrete and Portland 
cement, the sills and coigns to be of grey granite. The 
cofferdam, which is, perhaps, the most important part of 
the work, will be of timber. It is also intended to pro- 
vide two timber jetties at the head of the dock, which 








* Full accounts of the Mount Washington Railway, 
with illustrations, appeared in ENGINEERING, vol. viil., 
pages 354, 420, 423, 





will serve as guides for vessels entering or leaving the 
dock. The contract has been let to Mr. Godfrey, of 
Westminster, the amount being 28,0007. The period 
stipulated for the completion of the work is fifteen months 
from the 10th instant. The engineers are Mr. T. Rees, 
Newport, and Mr. Reichenheich, Westminster. Mr. B. 
Stockman will be the resident superintendent of the works. 
The ceremony of cutting the first sod was performed by 
Miss Isabel Jones, daughter of the deputy chairman of 
the company. 


Cornwall Railway.—The half-yearly meeting of this 
company was held on Friday at Plymouth, under the 
presidency of Mr. R. Tweedy. The chairman, in moving 
the adoption of the recent report, said that the half-year’s 
working was, on the whole, fairly satisfactory. The 
working expenses had fallen from 51.85 per cent., at 
which they stood in December, 1883, to 50.15 per cent. 
in December, 1884, and the credit balance for the half- 
year was 4840/., as against 3998/. in the corresponding 
period, sufficient to enable the company to pay the full 
interest charge, 3286/. on the deficit, and to place 1554/. 
in reduction of the debt due to the Great Western Rail- 
way Company. The last half-year’s working account, as 
compared with that for the corresponding period in 1874, 
showed a gain of over 10,000/. During the last half-year 
the company had expended on capital account 3967/., 
made up of 3346/1. applied to the reconstruction of via- 
ducts, and 621/. laid out on the Pau station. There was 
a reduction in the maintenance expenses of 1700/7. Two 
branch lines were being constructed, and the directors 
hoped that these branches would give the company new 
traffic and improve its property. The report was adopted, 
and the retiring directors were re-elected. 


The South Wales Ports.—The foreign shipments of coal 
and coke from Cardiff last year amounted to 7,000,115 
tons, showing an increase of 213,591 tons as compared 
with the corresponding shipments in 1883. The foreign 
shipments of coal and coke from Newport last year were 
24,960 tons, showing an increase of 139,928 tons as com- 
pared with 1883. The foreign shipments of coal and coke 
from Swansea last year were 951,519 tons, showing a de- 
crease of 43,159 tons as compared with 1883. 


Bristol Tramways Company.—The twentieth half-yearly 
meeting of this company was held on Wednesday, Mr. 
W. Butler, the chairman of the company, presiding. The 
chairman, in moving the adoption of the report and 
accounts and the payment of a dividend of 4 per cent. on 
the ordinary share capital, said the lines, cars, and horses 
had been well kept up, and everything was in good work- 
ing order. The reserve funds, amounting to 4950/., had 
been invested, and the investments were of the best 
description. The Rev. T. H. Clark suggested the aboli- 
tion of Sunday traffic. In reply to a question, the chair- 
man said it was intended to open a line through Bridewell- 
street as soon as possible. The report was adopted and 
the dividend recommended declared. 


Newport.—There has not been much change in steam 
coal. The Tredegar Company is stated to have obtained 
a contract from an Irish railway company. The house 
coal market continues quiet. There has been no improve- 
ment in iron ore. Depression continues to characterise 
the manufactured iron and kindred trades. Last week’s 
iron exports comprised 700 tons for Rotterdam, 551 tons 
for Bombay, and 700 tons for Suakin. Some sleepers 
were also shipped for the Suakin and Berber Railway. 
Last week’s coal clearances amounted to 57,401 tons. 
From Bilbao there arrived 6190 tons of iron ore and 5300 
tons came to hand from other sources. 


Cardif.—There has been no material change in steam 
coal. ‘The small coal market continues active. The 
patent fuel trade has shown firmness. Iron ore has not 
exhibited much change. Last week’s clearances com- 
prised 150,269 tons of coal, 2420 tons of iron, 2000 tons of 
patent fuel, and 1700 tons of coke. From Bilbao there 
arrived 3880 tons of iron ore, and 2032 tons came to hand 
from from other sources. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant market 
was more animated last Thursday, and there was a re- 
covery in prices to the extent of 24d. per ton. Transac- 
tions were reported on forenoon ’Change at 41s. 14d. to 
41s. 24d. cash, also at 41s. 4d. to 41s. 5d. one month, the 
close being sellers at the top prices, and buyers ‘near. 
In the afternoon business was done at 41s, 24d. to 41s. 44d. 
cash, also at 41s. 5d. to 41s. 6d. one month, with buyers 
at the close at 41s. 4d. cash and 41s. 6d. one month, and 
sellers at 4d. per ton higher. Less animation was shown 
in the market on Friday, and 4d. of the previous day’s 
gain was lost. On the week there was a decline of 1d. 
perton. There were transactions during the forenoon at 
41s. 4d., 41s. 44d., and down to 41s. 3$d. cash, also at 
41s. 7d. down to 41s. 6d. one month, and at the close 
there were buyers at 41s. 3}d. cash and 41s. 6d one month, 
with sellers at 3d. more per ton. Monday’s market was 
a turn firmer, and prices advanced 4d. per ton over those 
of last week’s close. Business was transacted during the 
forenoon at 41s. 4}d. and 41s. 4d. cash, also at 41s. 64d. 
one month, and sellers at the close were wanting 41s. ota: 
one month, the cash price being nominally 41s. 4d. In 
the afternoon transactions took place at 41s. 4d. and 
41s. 44d. cash, also at 41s. 6d. and 41s. 64d. one month, 
the close being buyers at 41s. 4d. cash and 41s. 64d. one 
month, and seliers asking $d. per ton more. A little 
more firmness was also displayed yesterday, and there 
was an ultimate gain of 1d. by prices. On forenoon 
*Chanhge business was reported at 41s. 4d. and 41s. 4d. 
cash, also at 41s. Gd. to 41s. 7d. one month, and buyers 
at the close were offering 41s. 4$d. cash, with sellers at 
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41s. 5d., the month’s price being nominally 41s. 7d. Iron 
changed hands in the afternoon at 41s. 5d. and 41s. 54d. 
cash, also at 41s. 7d. and 41s. 74d. one month, the close 
being buyers at 41s. 5d. cash, and 41s. 74d. one month, 
and sellers wanting 4d. more per ton. The warrant 
market was less strong to-day, and prices lost 4d. of the 
yesterday’s gain. Business was done in the morning at 
41s. 5d. and 41s. 44d. cash, also at 41s. 7d. and 41s. 64d. 
one month, and there were sellers at the close at 41s. 44d. 
cash and 41s. 7d. one month, with buyers at 4d. per ton 
under. The quotations in the afternoon were 41s. 4d. and 
41s. 44d. cash, and 41s. 64d. onemonth, the market closing 
with buyers at 41s. 44d. cash and 41s. 64d. one month, 
with sellers asking 4d. more per ton. The market is still 
characterised by a great want of animation, while the 
amount of business doing is exceedingly limited. This is 
tosome extent due to the uncertainty which exists on 
account of the state of the political horizon. Operators 
appear to be disposed to await the course of events, and 
they refrain in the meantime from doing business. There 
is no change to report in regard to general trade, which 
continues very quiet. The warrant market is certainly 
showing a little more steadiness, and while buyers are 
showing rather more confidence there is somewhat less dis- 
position to sell. The number of blast furnaces now in 
actual operation is ninety-two, one having been damped 
down at the Dalmellington Iron Works. A year ago there 
were only two more furnaces blowing. Last week’s ship- 
ment of pig iron from all Scottish ports amounted to 8879 
tons, as compared with 8135 tons in the preceding week, 
and 12,238 tons in the corresponding week of last year. 
They included 1170 tons to the United States, 170 tons to 
India, 390 tons to Australia, &c., 530 tons to France, 150 
tons to Italy, 1105 tons to Germany, 705 tons to Holland, 
300 tons to Belgium, and lesser quantities to other 
countries. The stock of pig iron in Messrs. Connal and 
Co,’s public warrant stores stood at 590,170 tons yesterday 
afternoon, as against 588,089 tons yesterday week, show- 
ing an increase for the week of 2081 tons. 


Exports of Locomotives, dc., from the Clyde.-—Amongst 
the foreign shipments of machinery, &c., from the Clyde 
reported last week, there were eleven locomotives and 
tenders for Bombay, of the value of 26,040/., and castings 
and miscellaneous iron manufactures, malleable iron 
tubes, sheet and bar iron, &c., of the value of 31,000/. 


American Engineering Practice.—At the last meeting of 
the Graduates’ Section of the Institution of Engineers 
and Shipbuilders in Scotland, an exceedingly interest- 
ing paper was read by Mr. W. J. Millar, entitled 
‘* Notes on American Engineering Practice, Civil and 
Mechanical.” The author attended the Montreal meeting 
of the British Association last autumn, and besides visit- 
ing that city, Winnipeg, and other places of interest and 
importance, he stayed at Chicago, Pittsburg, Washington, 
New York, &c. 

Triple Expansion Engines.—Messrs. Hall, Russell, and 
Co., Aberdeen, have lately contracted to build for a 
Dundee firm of shipowners a large steel steamer of 2300 
tons, which is to be supplied with triple expansion engines, 
and with boilers which are to bear a pressure of 170 lb. 


Mining Institute of Scotland.—An ordinary meeting of 
. the Mining Institute of Scotland was held in Glasgow 
last Thursday evening, Mr. J. T. Robson, vice-president, 
in-the chair. The business included the nomination of 
gentlemen to fill vacant offices in the Council for the 
ensuing year. Mr. S. Dixon, was nominated for 
the presidentship in succession to Mr. James M‘Creath. 
Discussions subsequently took place on two papers 
read at the preceding meeting. One of them was on 
“© Tail-Rope Haulage at Earnock Colliery,” and the other 
was on ‘‘A Doubling of the Splint Coal at Swinehill 
Colliery.” The business was concluded by Mr. R. D. 
Munro, engineer to the Scottish Boiler Insurance Com- 
pany, reading a paper on ‘Boiler Construction and 
Setting.” 

Meeting of Gas Managers in Glasgow.—A large meeting 
of gas managers, chiefly connected with the West of 
Scotland, was held in Glasgow last Thursday, for the dis- 
cussion of matters relating to the manufacture and puri- 
fication of gas. Mr. R. Mitchell, formerly of Glasgow, 
and now of Edinburgh, occupied the chair, and opened 
the business of the conference. He was followed by 
Mr. Henry Aitkin, of Falkirk, who commenced an 
interesting discussion on the advantages derivable from 
drying and strongly heating coal before charging it 
into the gas retorts. His views were received with very 
considerable favour. A discussion was also started 
by Mr. George R. Hislop, of Paisley Corporation Gas 
Works, on the application of the regenerative system 
of heating retorts to small gas works. His remarks 
led to much information being conveyed to the meeting 
on the practical results attending the use of the Siemens 
regenerative system in several gas works in Scotland. 
The subject of purification also received some considera- 
tion, and Mr. Hall, of St. Andrews, gave his experience 
on the advantage of working four-hour charges with his 
retorts, instead of charges every three or three and a half 
hours. From the remarks made during the meeting it is 
not unlikely that the regenerative system of retort firing 
will soon be still more considerably extended to the 
Scotch gas works. The meeting was altogether very 
successful, 


Preventing the Deposition of Silt in Harbours.—At the 
last meeting of the Royal Scottish Society on Arts, Mr. 
Henry Cadell, Bo'ness, communicated some_notes of the 
prevention of silt deposits in the harbour at Brideness, a 
mile east of Bo’ness. Mr. Cadell caused a tidal current 
to flow through the harbour by making a gap 60 ft. wide 
near the shore end of the breakwater. This current, 
particularly during the ebb, carried out the silt, which 
would otherwise have accumulated in the harbour, and 





since the adoption of this plan the harbour has been kept 
quite clear of mud without any expense. A similar ex- 
periment has been made with Bo'ness with good re- 
sults. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
fair attendance on ’Change at Middlesbrough, but as on 
previous market days during the last few weeks there was 
very little business transacted. No. 3 g.m.b. f.o.b. for 
prompt delivery was sold at 34s. per ton. The spring 
prospects are far from encouraging; indeed, up to 
the present time, the indications are most disappointing. 
Shipments, too, are small for this time of the year, being 
up to date this month 28,700 tons, as compared with 
28,500 tons in February. The exports continue chiefly to 
Scotland, where a considerable portion of iron is being 
put into stock. To the Continent shipments continue on 
avery small scale. Cleveland iron is in fact meeting 
with very keen competition from the native brands in 
Germany and France, and it is believed that these 
countries will be able for some time to come to supply the 
whole of their requirements. Hematite iron remains 
quiet, Nos. 1, 2, and 3 being 44s. per ton f.o.b. west coast 
ports. In the manufactured iron trade there is no altera- 
tion, and prices were the same as those quoted last week. 
Nothing like the whole of the productive power is in ope- 
ration, and the works that are going can only with dithi- 
culty be kept at work, the owners constantly complaining 
of the scarcity of orders. 


Engineering and Shipbuilding.—Although a few orders 
come to hand from time to time the engineering 
establishments and shipyards on the nothern rivers 
are far from being as fully occupied as they ought to 
be, but there is certainly more work going on than 
there was a fortnight ago. The demand for steel steamers 
continues, and nearly all the recent contracts have been 
for vessels of this class. Marine engine builders are 
busier, and there is also a good deal of bridge-building 
in progress. The locomotive departments are fairly well 
employed. 


The Steel Trade.—The Consett Iron Company, Bolckow, 
Vaughan, and Co., the North-Eastern Steel Company, 
and other large firms, have lately secured orders for steel 
which will enable them to continue their works in full 
operation for the next few months, It is gratifying to 
learn that the improved prices still rule for steel a 
plates. There is now in the North of England an enor- 
mous productive power, and while some of the larger 
works are busy, it is nevertheless a fact that the steel 
trade is still depressed, 


The Cleveland Mine Owners and the Sliding Scale.—The 
Cleveland ironstone mine owners have determined to dis- 
continue the sliding scale for the regulation of the wages 
of their workmen, which has now been in operation for 
the past few years. The owners will give a three months’ 
notice of their decision, and the scale will terminate at the 
end of June next. It is believed that another scale will 
be submitted for the consideration of employers and em- 
ployed, and whether that mode of regulating wages be 
adopted or not, it is anticipated that the question will be 
in any case amicably arranged. 


The Coal and Coke Trades.—There is no change in the 
prices of fuel. At Elsworth Colliery, where the melan- 
choly explosion proved so fatal, the exploring party are 
availing themselves of the telephone. Mr. J. D. Bradley, 
the manager and engineer of the Northern District Tele- 
phone Company, of Sunderland, has fitted up the 
telephone in the workings of the pit, and the exploring 
party are thereby in constant communication with the 
owners and officials at the colliery offices, 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Charles Cammel and Co., Limited.—The twenty-first 
annual report and balance-sheet for the year ending Decem- 
ber 31, 1884, has been issued. The directors state : 
That notwithstanding the great depression which has 
existed in the iron and steel trades throughout the 
country, the company’s works have been generaliy well em- 
ployed during the year; but this, in one important de- 
partment, has been in a large measure due to the accumula- 
tion of orders taken during the period of the removal of 
the steel works from Drontield to Workington. The result 
of the working of the collieries has not been satisfactory, 
owing to the low prices which have prevailed for coal and 
coke. Your directors are glad to announce that the policy 
adopted by them in searching for hematite iron ores in 
Cumberland, by making explorations, has been attended 
with success. In two of the royalties which they 
have acquired, deposits of the ore have been found 
in such quantities as to warrant the sinking of two shafts 
by which the ore will be brought to the surface to be used 
in the company’s blast furnaces at Workington. To 
meet the growing demand for castings and forgings in 
steel of dimensions and weights larger than have been 
produced, your directors have decided to make certain ex- 
tensions at the Grimesthorpe Works, and to erect a new 
forge there. The balance-sheet shows the net profit for the 
year 1884 to have been 102,553/. 3s. 9d. e unappro- 
priated balance from the preceding year is 21,270/. 10s. 2d., 
making together the sum of 123,823/. 13s. 11d. An interim 
dividend after the rate of 5 per cent. per annum on all the 
company’s paid-up capital was paid in October last, 
amounting to 26,250/., leaving for disposal 97,5731. 13s. 11d. 
Thissum, your directors recommend, shall be applied in the 
following manner, viz., in paying the following dividends; 





10s. per share on the 4000 A 20/. 5 per cent. preference 
shares, 2000/. 1. per share on the 8500 B 20/. shares, 
8500/. 4/. per share on the 10,000 ordinary shares, 80/, 
paid 40,000/., leaving a balance of 47,0731. 13s. 11d. Out 
of this the directors will carry to the credit of the reserve 
fund, 25,000/., carrying forward to the current year the 
balance of 22,073/. 13s. 1ld. Should the above recommen- 
dation be adopted the full dividend on the A shares will 
be paid, and the dividend on the other shares will be after 
the rate of 74 per cent. per annum, 


William Jessop and Sons, Limited.—The ninth annual 
report of the shareholders is as follows: In presenting 
the audited balance-sheet for the past year, your direc- 
tors have to state that throughout the year severe depres- 
sion has ruled in every market in which the company has 
trading operations, and coupled with the falling off in the 
volume of business, there has been an increased com- 
petition, which circumstances will account for a diminished 
revenue as compared with previous years. Including a 
balance of 5,219/. 7s. 2d. brought from last account, the 
amount standing to the credit of profit and loss account 
is 27,6607. 18s, 4d. After deducting 67641. for interest on 
mortgage loan and advanced calls, and setting aside 
4000/. for depreciation of buildings and machinery, there 
will remain for disposal the sum of 16,890/. 18s. 4d. 
An interim dividend of 15s. per share, amounting 
to 57651. 5s., was paid in October last, and it is now 
proposed to make a further distribution of 15s. per 
share, together making 30s. per share, or 11,530/. 10s., 
being at the rate of 5 per cent. per annum on the paid up 
capital, leaving to be carried forward to the next account 
a balance of 5366/. 8s. 4d. The whole of the buildings, 
machinery, and plant have been maintained in thorough 
repair out of revenue. (Good progress has been made with 
the extensions alluded to in the last report, and in course 
of a few weeks it is expected the new plant will be at 
work. The expenditure on these extensions to the 31st 
December last amounted to 7904/. 14s, 5d. 


Ripon and its Railway Facilities.—The Mayor and 
Corporation of Ripon have prepared a memorial for pre- 
sentation to the directors of the North-Eastern Railway 
Company asking for increased railway facilities. A 
memorial is also being largely signed in Ripon and the 
neighbourhood asking the company to make Ripon the 
terminus instead of Harrogate for the express and other 
trains that at present run between Harrogate, Leeds, and 
Bradford, and that the charges for season tickets, which 
at present are much higher in proportion for Ripon than 
for Harrogate, should be modified. 


Hull and Goole Shipbuilding.—The Hull Corporation 
has adopted the folowing resolution: That the Council 
do send a memorial to the Government praying that a 
portion of the work proposed to be done for the ay 
of ircreasing Her Majesty’s Navy may be given to Hull, 
and thus find employment for the unemployed men in the 
shipbuilding trade, and prevent much of the privation 
which now exists, 


LAUNCHES AND TRIAL TRIPS. 

THE iron screw steamer Malacca, recently built and 
engined by Messrs. Ramage and Ferguson, Leith, for 
Messrs. Kim, Seng, and Co., Singapore, had her official 
trial trip on the Forth on Saturday, the 7th of March. 
She is a vessel of 653 tons register, schooner rigged, 
classed 100 Al at Lloyd’s, and measures 180 ft. by 26 ft. 
6 in. by 16 ft.; she is propelled by engines of 125 horse- 
power nominal, the cylinders being, respectively, 28 in. 
and 54 in. in diameter, with piston stroke of 36 in. Steam 
is obtained from an extra large double-ended steel boiler, 
capable of burning wood as well as coal. Loaded to a 
depth of about 14 ft. she made a double run on the 
measured mile, attaining a mean speed of 114 knots, 
which was very satisfactory. The acl is to be em- 
ployed in the passenger and cargo trade in the Straits. 





The new cable steamer Electra, built and engined by 
Messrs. R. Napier and Sons, for the Eastern Telegraph 
Company, London, had an official test of her speed on the 
measured mile at Skelmorlie, on the 12th inst. She is a 
vessel of 1150 tons, and measures 230 ft. by 32 ft. by 
24 ft. to the awning deck. The vessel is driven by a pair 
of compound surface condensing engines, of 1250 horse- 
power indicated, steam being supplied by two single- 
ended steel boilers, At the trial on the measured mile a 
mean speed of 12.75 knots was obtained on four runs, 
which was considered most satisfactory. 

On the same day the new steamer Damara, built and 
engined by Messrs. Alexander Stephen and Sons, Lint- 
house, Glasgow, for the Halifax Steam Navigation Com- 
pany, of Nova Scotia, had her official speed trials on the 
Clyde. The speed attained on the measured mile was 
12 knots, the vessel proving herself to be satisfactory in 
every respect. She is exceptionally strong, having no 
fewer than seven water-tight bulkheads. Her engines are 
of 200 horse-power nominal, the consumption of coal being 
only 17 tons per twenty-four hours. She is intended to 
run between Canada and Havre, under contract with the 
Dominion Government of Canada. 


On Monday, March 16, Messrs. Scott and Co., Greenock, 
launched the Telamon, an iron screw steamer of 2300 tons 
burthen, and measuring 320 ft. by 36 ft. by 26ft. She has 
been built to the order of the Ocean Steamship Company, 
of Liverpool, for their China trade, and is being sup- 
plied by the builders with engines of Holt’s tandem de- 
sign, the cylinders being 27 in. and 58in. in diameter 
respectively, with piston stroke of 5 ft. They will indi- 
cate 1500 horse-power. The boiler, which is of steel 
throughout, and fitted with Fox’s patent corrugated fur- 
naces, weighs 72 tons 
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SUPPLY OF HYDRAULIC POWER.* 
By Mr. E. B. EL iincton. 
(Continued from page 263-) 

A pIAGRAM of the water pumped into the mains of the 
London company (Fig. 2) shows in October a very marked 
rise in the delivery, followed by a rapid 
fall. That rise was almost exclusively 
due to the two small leaks in Cannon- 
street and Carter-lane, and I cannot 
state any fact that will more conclusively 
show that the absolute integrity of the 
main is the most important factor in the 
successful working of a Hydraulic Power 
Supply Company. This being so, no 
consideration, within the limits of what 
is practically possible, should stand in 
the way of obtaining what is desired. 

We may, I think, congratulate our- 
selves, considering the small experience 
available as to the behaviour of hydraulic 
power mains in crowded streets, on the 
results obtained in London, for with 
eight miles under pressure during nine 
months of last year, the first working 
year of supply, we had no failure. I at- 
tribute this success largely to the assist- 
ance I have had in carrying out these 
works from my colleague, Mr. Corbet 
Woodall, who has had so large an ex- 
perience in gas supply, and also to the 
care exercised by our chief assistant en- 
gineer, Mr. G. Cochrane, now the com- 
pany’s superintendent. 

All the hydraulic pipes I have seen 
broken, whether under test with flanges 
bolted on, or in the main as laid, have 
parted at the flange (see Fig. 3). 

It seemed to me that even though 
breakages were of very rare occurrence, 
it would, nevertheless, be desirable to 
strengthen, if possible, this weak place. 
The most obvious way was to thicken 
the flange, but this was already too 
thick, as shown by the fact that in the 
flanges broken, the metal in the thickest 
part of the flange was generally faulty, 
due, as is well known, to the Nace 
of getting perfectly sound castings with 
sudden and large variations of section. 

I was led, therefore, to design the new 
form of joint shown in Fig. 4, putting a 
considerable projection on the Pipe be- 
yond the flange, the spigot and faucet 
being formed on this projection. The prac- 
tical effect of this is to increase the depth 
of the flange without increase of its section 
at the junction with the pipe. I had a number of similar | 
pipes, with the old and improved flanges, made and tested 
to destruction with flanges bolted on, and the mean of twelve 











Fia. 4. 


Fia. 3. 


experiments gave the following result : With old form of 
flange, breaking strain 33001b. per square inch ; with new 
flange, 5030 lb. per square inch; increase of ultimate | 
strength of new flange 52 per cent. | 
In all the larger sizes of pipes, we have, on the strength 
of these results, adopted the new form. | 
The main valves used are of the balanced type of lift | 
valve, with a waterway the full area of the pipe. The 
balancing is accomplished by the insertion of a small con- 
pages valve 1}in. in diameter inside the large valve, | 
the only work to be done by the turncock being the rais- 
ing of the small valve and the dead weight of the main 
valve. By this means a 6in. valve which is pressed upon 
its seat with a pressure of 28 square inches x 7001lb. =8.8 
tons, can be manipulated with ease with one hand ona 
12in. lever. The chief novelty in the arrangement is 
the method by which the valve remains balanced on 
whichever side of the valve the pressure is admitted. | 
Thisis an important consideration when the valve bas to 
be used on a circuit main with the water sometimes flow- 
~~ one direction, and sometimes in the other. 
he enginest used at the main pumping station possess | 
several points of novelty. The considerations which in- 
fluenced me in their design were primarily the use of three- 
throw pumps. 2. Direct connection between the pump 
plungers and the piston. 3. The compound principle in | 
the steam cylinders. 4. The facility for starting. 5. The | 
saving of space occupied. The centre cylinder is high | 
pressure, 19 in. in diameter, 2 ft. stroke, the two outer 
cylinders, low pressure, are 25 in. in diameter, the | 
pump plungers are 5 in. in diameter, and the quan- | 
tity of water delivered into the accumulators under | 
trial was 296 gallons per minute. The work stipulated | 
for was 140,000 gallons in ten hours, the actual quantity 





* Paper read before the Liverpool Engineering Society. | 
+ See ENGINEERING, vol. xxxviii., page 101, 
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pumped being 156,480 gallons, or an average of 260 gallons 
per minute. 

The engines are fitted with surface condensers and air 
and circulating pumps, the condensing water being ob- 
tained from and returned to the reservoir tank forming 
the roof of the engine-house. The automatic starting 
gear for the engines consists of a bye-pass valve admitting 


Fie. 2. 


steam direct to the low-pressure cylinder. This valve is 
opened by the accumulator on its commencing to fall, 
through the medium of a small hydraulic ram connected 
to the steam valve. As soon as the engine begins to move, 
it pumps a small quantity of water into this hydraulic 
cylinder, reversing the motion, and closing the valve. 

hese engines will stop and start in any position, make a 
single revolution, and stop again.* 

I do not know any type of engine which so well fulfils 
the conditions required in a hydraulic pumping engine, 
where space is valuable and coal expensive. The ad- 
vantages are no doubt gained at the cost of some addi- 
tional complication of parts and increase of first outlay 
over older types, but the use of a three-throw pump when 


| working at such pressures as 700 lb. on the square inch, 
| is an immense advantage, 


Compare the piston and 
plunger pump (the usual form of pump for hydraulic 
power purposes) to deliver the same quantity, There are 
the same number of pump valves in each case, but the 
suction valves are 64 in. in diameter in the piston and 
plunger, and only 5in. in the three-throw pump. The water 


| in the suction pipe to the two pumps has to be stopped 
uti 


twice in the revolution ; in the three-throw pump there is 
a continuous flow, and altogether the vertical three-cylin- 
der and three-throw pump combination gives a better 
balanced engine and flow of water than can be obtained on 
any other system with which I am acquainted. 

The indicated horse-power of the engines in London 
gave a maximum of 205 horse-power and 84 per cent. of 
efficiency in water pumped, the consumption of small coal 
in Lancashire boilers, with Vicars’ stokers, being 2.4 1b. per 
indicated horse-power, and the weight of steam 20.7 lb, per 
indicated horse-power. The temperature of the condensing 
water at the end of the run was 98 deg. The delivery of 
the pumps was measured from the tank reservoir for one 

our, and for the remainder of the ten hours’ run the water 


| was passed back tothe tank after being pumped into the 


ro igen The boiler pressure used is 801b, per square 
inch, 

The accumulators are two in number, 20 in. in dia- 
meter, 23 ft. stroke, loaded to 7501b. per square inch, and 


| the general condition of the eight miles of mains and valves, 


and the valves and machinery worked from the power 
supply on consumer’s premises, is such that the pressure has 
been kept up through twelve hours on a Sunday with only 
290 revolutions of the engine, including in this the use of 


| the power in the liftsin the Parcel Post Department of the 


General Post Office, and by every other consumer who 
may have used the power during the time. At an earlier 
period of the undertaking, with six miles under pressure, 
the accumulator has been known to remain up from Satur- 
day night to Monday morning. <A test of this kind, 





* The engines were constructed by the Hydraulic En- 
gineering Company, at Chester.—E, B. E, 











owing to existing conditions of yer: - is now impracti- 
cable, but it will often happen that there is hardly any 
perceptible motion in the accumulator for a few minutes 
at intervals with the engines standing. 

The water used in the system is taken direct from the 
Thames at the station at Blackfriars. As you can well 
understand, the water in this condition is quite unsuit- 
able even for power supply, and it was a grave ques- 
tion with us what method of purification we should 
adopt. In Hull the principal impurity of the water 
consists of a fine soft alluvial mud, which, with the 
limited quantity required daily, has been easily dealt 
with by a settling tank and subsequent filtration 
through a bed or rather partition wall of coarse gravel. 
This method was inadmissible in London owing to the 
space that would have been required. We accordingly 
determined to adopt some system of mechanical filtration, 
and finally selected the “‘ Thames” filters, in which sponge 
is used as the filtering material. 

There are four distinct filters arranged in two pairs.* 
Each compartment has within it a movable diaphragm or 

rforated piston, fitted with a piston rod attached to a 

ydraulic piston above each pair of filters. A pressure of 
about seven tons is maintained upon the hydraulic piston 
by the accumulator pressure, and sufficient sponge is 
inserted through suitable doors into the compartment 
until there is a layer of about 1 ft. of compressed sponge 
4 ft. 6in. in diameter. The water from the Thames is 
pumped by centrifugal pumps or a pulsometer into a tank, 
divided into compartments, over the engine-room, de- 
signed, when complete, to contain 100,000 gallons. The 
water to be filtered is drawn from either of the three com- 
partments of this tank, and passes through the filters by 
gravity into a filtered water tank, of about equal capacity 
to the unfiltered tanks, also divided into compartments, 
fixed over the boilers, but 7 ft. below the level of the un- 
filtered water tanks. After its passage through the sponge 
filters it passes through a small bed of vegetable charcoal, 
18 ft. by 12 ft. 3in. by 9in., which both brightens the 
water and stops any little impurities that may have 
passed through the sponge. 

Two or three times in twenty-four hours it is necessary to 
clean the filters. Todo thisall that is required is to shut 
off the unfiltered water, and open a communication to the 
drain—the flow of water being then reversed, and the dirt 
washed out of the sponge. At the same time the 
hydraulic piston and diaphragm are set in motion, 
alternately compressing and releasing the sponge, the 
action being precisely the same as when cleansing a dirty 
sponge by hand. From time to time fresh sponge is added 
of a value of 283. per cwt., and so far the cost of mainte- 
nance has been trifling. 

The chief objection to the system is that the efficiency 
of the apparatus depends very much on the care with 
which it is worked by the attendant. The quantity fil- 
tered by the four presses is 10,000 gallons perhour. The 
water after filtration is, of course, quite unsuitable for 
drinking, but is sufficiently pure for power supply. 

The boilers are of the ncashire type, fitted with 
Vicars’ mechanical stokers, with self-feeding hoppers and 
Green’s economiser, the stokers and economiser being 
driven by a small Brotherhood hydraulic engine bolted to 
the boiler-house wall. We have found that this method 
of driving is both convenient and economical, for the speed 
of the whole apparatus is varied by opening or closing the 
stop-cock of the engine, and the hydraulic engine will run 
equally well at two or threeor fifty revolutions a minute. 
Less coal is burnt when the hydraulic engine is at 
work than when the gear is driven from the donkey 
engine. I should add that in addition to the stokers 
and econcmiser, the little hydraulic engine with 3 in. 
cylinders and 3 in. stroke also drives a lathe in the repair- 
ing shop. 

At the pumping station at Falcon Wharf, therefore, 
there are two novel and successful applications of 
hydraulic power, the direct-acting combined engines and 
presses (as I may call them) for the filters, and the 
hydraulic stoker gear. 

On the quay outside the boiler-house is a double power 
movable crane, used for landing and storing pipes, &c., 
from barges. This crane has a novel arrangement of 
double power. One valve and lever controls both powers, 
and there is only one moving ram and no piston. The 
cylinder and rams are arranged like the upper portion of 
the balance cylinders in my hydraulic balance lifts. 

There are some interesting historical associations con- 
nected with Falcon Wharf. There is an old house on the 
site, supposed to be some 200 years old, which has been 
renovated by the company, and is now occupied for its 
offices. This house is stated to have been the residence 
of Sir Christopher Wren during the construction of St. 
Paul’s, of which a very fine view can be obtained from 
the top of the new accumulator tower. Before Sir 
Christopher Wren’s time Falcon Wharf was the site of 
the “* Falcon Inn,” in the neighbourhood of the old Globe 
Theatre, of Shakespear’s time, and the great bard is sup- 
posed to have had many a frolic where the pumping 
engines now stand. 

lackfriars is not the only pumping station for the 
hydraulic power supply. There is a small supplementary 
station in the neighbourhood of Wood-street, in the City, 
and about two miles along the line of main from Falcon 
Wharf. 

In the City, the land is so enormously valuable that it 
is necessary to economise to the utmost the space occupied 
by machinery, and there is nothing of special interest in 
the machinery which is used at this station, excepting the 
fact that duplicate boilers, pumping engines of 40 horse- 
power, and an accumulator, 18 in. diameter of ram 20 ft. 
stroke, with coal bunkers, tanks, &c., and a lift to the 
street level are all placed within a space of 29 ft. by 15 ft., 





* See ENGINEERING, Vol. xxxvii., page 331. 
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and all except the upper portion of the accumulator, is 
underground—the upper part of the building being let for 
business purposes. 

This station was originally intended to serve as a centre 
of supply to a number of large warehouses in the neigh- 
bourhood, recently rebuilt after the great fire of two years 
ago. Owing to the Corporation of London, in the first 
instance, giving leave to the company to extend its mains 
in this direction, and, subsequently, to the extended 
powers granted to the company by Parliament during 
last year, no independent centre of supply has been 
needed, and it now forms part of the general system. 

There is another pumping station at Kensington, which 
is altogether a new departure. This station is placed on 
the estate now know as Kensington Court, but formerly 
famous as that white elephant, called Kensington House, 
erected by Baron Grant as his “‘hotel.” The house has 
been pulled down, and on its site and the surrounding 
seven acres of ground some seventy private houses are 
being built ; thirty of them are already about completed, 
and each is fitted with a hydraulic passenger ram lift in 
place of a back staircase. 

These lifts will all be worked by the Hydraulic Power 
Company, from its special station on the estate, at a 
fixed charge to each tenant per annum, the amount vary- 
ing according to the number in use, and the minimum 
being 167. perannum. The charge includes the inspection 
and maintenance of the lifts. 

The lifts are so arranged that any occupant of the 
house can use them without an attendant, they can be 
controlled from either inside or outside ; the doors of the 
lifts are interlocked with the controlling gear, so that no 
door opening into the lift well can be opened until the lift is 
stopped at that door, and until the door is closed the lift 
cannot be worked ; the lifts can be automatically stopped 
at any desired floor. At Kensington Court the water 
after being used is returned to the pumping station. The 
pressure used on the estate is 400 lb. per square inch. 


(To be continued.) 








WATER SUPPLY. 


Tue second of the course of lectures on ‘“‘ The Theory 
and Practice of Hydro-Mechanics,” was delivered at the 
Institution of Civil Engineers on Thursday evening, the 
19th of February, by Dr. William Pole, F.R.SS., ih and 
E., M. Inst., C.E., honorary secretary of the Institution, 
the subject being ‘‘ Water Supply.” The chair was occu- 
pied by Sir Frederick J. Bramwell, F.R.S., the President. 

After referring to the introductory lecture of the course, 
and the general nature of those which would follow it, the 
lecturer pointed out an interesting historical fact, namely, 
that it was to the special cultivation of the hydraulic 
branch of engineering that the profession represented by 
this Institution, Civil, as distinguished from military 
engineers, owed their origin, as a separate and well- 
defined body of pe. 

The lecturer then briefly traced the history of water 
supply. Running streams afforded the most primitive 
natural supplies ; but the artificial contrivances known as 
wells, existed in the earliest historical ages. Then came 
the plan of leading water to a distance by artificial in- 
clined channels, which culminated in the magnificent 
aqueducts of Rome. The first introduction of supplies 
into the houses by pipes under pressure was in connection 
with the London Bridge ,Water Works, established in 
1582. The earliest water mains were of lead or of wood, 
but it was not till cast-iron came into use for this purpose, 
about 1810, that the water supply of towns began to 
receive its full development, on the modern system. 

Before considering the various modes of effecting water 
supplies, the lecturer referred to general points affecting 
all modes alike, namely, the quality of water, and the 
quantity of it required for town uses. 

The quality of water was a subject properly belonging 
to the chemist, but engineers were bound to know its 
general principles. Rain water as it descended from the 
clouds was practically pure, but before it was collected it 
had usually taken up impurities, and these might be con- 
veniently classed under three heads.—I. Substances 
Mechanically Suspended in the Water. These might be 
effectually removed by subsidence and filtration. Filters 
had been introduced for the London supply in 1829, and 
their construction was explained.—II. Mineral Substances 
Chemically Dissolved in the Water. The most important 
of these was lime, chiefly in the forms of carbonate and 
sulphate. These salts gave the water the quality of hard- 
ness, which had been much discussed ; it did not appear 
that a moderate hardness was prejudical for drinking, but 
for washing and manufacturing purposes it was objec- 
tionable, and intowns where these processes were largely 
carried on, soft water supplies ought to be sought for. 
Hard water could be softened by certain processes which 
were described.—III. Organic Impurities. These were 
of much importance, and were considered in a subsequent 
part of the lecture. 

The quantity of water actually necessary for domestic 
use was not more than about ten or twelve gallons per 
head per diem, but to provide for other purposes, 
about twenty-five gallons per head was usually allowed ; 
all waste ought to be condemned and prevented. The 
consumption was not uniform ; it was greater in summer 
than in winter, and it was much greater at some hours 
in the day than at others. Calling the average rate 
of supply over the whole year 100, the actual rate at 
some periods would rise as high as 235, and this must 
always be considered in determining the sizes of supply 
mains. 

The lecturer then went on to speak of the various modes 
of obtaining water supplies. There was but one original 
source, rain, but this might be made available in five 
ways; viz., by direct collection; by gathering grounds ; 





by drawing from low-lying rivers ; by sinking wells ; and 
by collecting springs. 

Direct collection of rain was the simplest mode, and 
was often applied in storing rain-water from buildings; it 
was largely used in Venice, and in India. 

Gathering Grounds.—But the more common way was to 
collect the rain on the surface of a tract of land appro- 

riated for the purpose, and called a *‘ gathering ground.” 

he rain falling on this surface flowed by rills and 
rivulets into one main stream, and by putting a dam 
on this stream at a convenient place, a reservoir was 
furmed in which the water was stored and from which 
it could be conveyed away. Many towns in hilly 
districts were supplied on this plan. In some cases 
the supply was obtained from lakes, which were natural 
reservoirs, and to fit them for supply it was only neces- 
sary to make arrangements for varying their capacity 
according to the supply and demand. The yield of 
gathering grounds was a complicated and difficult study, 
owing to the uncertainties of the rainfall. This was 
illustrated fully by maps and diagrams. It was 
necessary to get data of the rainfall, on any proposed 
gathering ground, for a long succession of years. A 
general annual average might be deduced, but this 
was no guide, for it would be impossible to make reser- 
voirs large enough to equalise the irregularities; it 
would be found that, in a long series, there would 
several dry years occurring consecutively, and all that 
could be attempted by a reservoir mart 4 be to store and 
equalise the waters of these dry years, which would 
therefore represent the produce of the catchment ground 
to be calculated on. From this had to be deducted the 
usual allowance for loss by evaporation, &c., which was 
estimated at 12 in. to18 in. per annum, according to the 
nature of the ground. Formule were given embodying 
these principles. In arranging supplies from gathering 
grounds, an allowance must be made for giving compen- 
sation water to the streams ; this, in manufacturing dis- 
tricts, was usually one-third of the quantity stored, 
leaving the other two-thirds for the town supply. The 
quality of water from gathering grounds was usually very 
good ; it was sometimes slightly discoloured by peat, but 
this was not considered unwholesome. The lecturer 
briefly described three very large instances of gathering 
ground supplies for the towns of Manchester, Liverpool, 
and Glasgow. 

Rivers.—Another mode of obtaining water was to pump 
it from a river flowing along low ground. As to ———: 
rivers had the advantage of being more permanently 
trustworthy than mere surface collections, as they were 
generally supplied largely from springs, and would thus 
retain a good volume when no surface water was to be 
had. The chief objections to river supplies had been on 
the ground of quality, as rivers were especially exposed 
to pollution. Matters in suspension could be perfectly 
removed by subsidence and filtration ; and as to mineral 
matter in solution, the hardness was moderated by the 
mixture of surface with spring water. The great — 
of the objection was in regard to organic pollvtion, aud this 
was discussed by the lecturer at some length. Pollutions 
of purely vegetable origin were of minor importance, the 
kind most to be feared were contaminations arising from 
animal excreta. But in considering the effect of these it 
was necessary to take into account a most beneficial provi- 
sion of nature that tended to counteract them; chemists 
had explained that they were of very instable constitution, 
and were easily acted on by oxygen, which speedily con- 
verted them into inert and harmless compounds. It was 
shown how this corrective principle was constantly at 
work in the various causes contributing to river contami- 
nation. The minor ones might be considered as perfectly 
neutralised, and in the worst case, that of town sewage, 
there had been an Act of Parliament passed specially to 
preserve rivers from this contamination, and if this was 
properly carried out, the natural oxidising power would 
complete the purification, and the river might still be ren- 
dered wholesome and innoxious as a water supply. 

Wells.—There were two kinds of wells ae which 
supplies were drawn. There were in the first place shallow 
surface wells; these were of great and very general 
utility, but were sometimes liable to dangerous contami- 
nation, and in crowded towns were ordinarily and properly 
condemned. Deep wells, however, drawing their supplies 
from low-lying sources, were in a different category, and 
stood high as water supplies. The phenomena of the 
storage of water in subterraneous strata, and of its ex- 
traction therefrom by pumping, were described, and 
Brighton was briefly ‘alluded to as a goud example of this 
mode of pi: 8 

Springs.—These were simply points, in depressions of 
the ground, where subterranean waters issued out spon- 
taneously, and these were directly appropriated fcr sup- 
plies. he New River was mentioned as an early 
example of this, as were also the supplies of Lancaster, 
Malvern, and other places in more recent times. 

Internal Distribution.—The lecturer passed on to con- 
sider the distribution of water within a town. The first 
step was to bring the water to service reservoirs, con- 
structed near the town, at such elevations as would allow 
it to flow by its own —_ throughout the district. In 
catchment supplies the water was brought to these reser- 
voirs by conduits, in river and well supplies it had to be 
pumped up tothem. If the town was very hilly, it was 
desirable to divide it off into zones, each commanded by 
a separate service reservoir at a different level, in order to 
avoid getting too much pressure in the lower districts, 
which was very inconvenient. From these reservoirs the 
water passed into the district by a ramification of pipes 
of proper size. 

he lecturer then described the two systems of internal 
distribution known as the constant and intermittent 
modes of service. The constant service was the most 
natural one, but it had been, in early times, difficult to 





carry out, with imperfect fittings, on account of the great 
waste. Tomeet this difficulty the intermittent system 
had beeninvented. But it was found so objectionable on 
sanitary grounds that efforts had been made to restore the 
more perfect plan. Mr. Hawksley had established it 
effectually at Nottingham in 1831, and its adoption was 
required by Act of Parliament in 1847, The lecturer 
noticed the difficulties in carrying out the constant supply 
system, and explained the manner in which they had 
been surmounted. The waste might arise either within 
the premises supplied, or in the mains and pipes in 
the streets. The former was checked by precautions 
in the domestic fittings, which must be designed and 
arranged according to certain rules and_ regulations 
tixed beforehand, and given the force of law. There 
must also be stringent provisions to discourage, and, 
if necessary, to punish wilful or careless waste, but 
this was not so much to be feared as was generally 
supposed. Waste also often occurred in the street mains 
and pipes, and this might sometimes go on for a 
long time without being known; but the discovery 
of leaks of this kind had been facilitated by a process in- 
troduced some years ago, and described to the Institution 
by Mr. Deacon, namely by isolating small districts and 
testing the quantity of water consumed inthem. The 
lecturer remarked that the constant service system, 


be | though it might entail some little extra trouble and outlay 


to bring it into successful operation, would, when pro- 
perly established, certainly tend to the advantage of both 
the suppliers and the consumers of water. 
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FURNACES. 
mw Cc. Bramall, Sheffield. Smelting Furnace. 


2 Figs.) January 3, 1884.—The furnace is constructed so 
that air and gas can be forced into it both below and near the top 
of the material being smelted. Referring to the illustration, the 
furnace A is of circular form, and air and gas are forced into it by 
means of two ordinary fans or blowing engines through air and 
gas chambers C and tubes B. The chambers C are built up of iron 
plates lined with refractory bricks, and provided with chequered 
brickwork. Two chambers are provided on each side of the fur- 
nace, one for air and the other for gas, the inlets of the two sets 











being opposite each other. Valves E regulate the admission of 
air and ay into the furnace. The charging door F is situated 
preferably at the m4 of the furnace, the molten metal being 
drawn by the outlet H, and the slag by the outlet G. Projec- 
tions may be fitted inside the furnace at suitable distances apart, 
and, by confining the material to the centre of the furnace, serve 
to regulate its downward =. The course of the gases is indi- 
cated by the arrows. When the left-hand chambers C are 
sufficiently heated the course of the air and gas is reversed. 
(Sealed March 6, 1885.) 


3065. G. Morris, West Bromwich, Staff. Puddlin 
Furnaces. (6d. 4 Figs.) February 11, 1884.—The flame an 
ducts of combustion are g ted at the firegrate, and after they 
leave the working chamber are brought into direct contact with 
water to reduce the temperature about the flue and stack, so that 
their destructive action shall be materially diminished. A water 
flue or space is formed in the brickwork at the bottom of the flue 
a under the stack of the furnace. (Sealed February 24, 
we 


4298. A. J. Boult, London. (Schlesische Kohlen and 
Cokeswerke, Gottesberg, Germany). Regenerative Coke 
Furnaces. {2d.] March 3, 1884.—-The channels for regenera- 
ting the gas and air may be placed on the top of the furnaces and 
may be set out in pieces of masonry of suitable shape, whereby 
the surface is increased, By opening and closing one or more ordi- 
nary dampers between the channels placed at either side and 
serving as regenerators and of the flues or chimney, the direction 
of the draught may be reversed without the use of complicated 
apparatus such as Siemens’ stamper or Pitsch’s bell. (Aesopted 
January 16, 1885). 


5515. H. D. Pochin, Barnes, Surrey. Furnaces, &c. 
(8d. 6 Figs) March 26, 1884,—The furnaces are lined with chromate 
of iron (chrome ironore). Lumps of the ore are dressed so that the 
sides will fit each other fairly weil, and are placed in situ, the in- 
terstices ,being filled up with some suitable binding material. 
Instead of dressing the lumps, a bed or backing may be formed of 
fireclay, tar, or pitch and be studded on the inner side with masses 
of chrome iron ore. (Accepted January 6, 1885). 

6421. J. A. Birkbeck, Middlesbrough. Valves for 
Hot Blast Furnaces, é&c. [6d. 3 Figs.) April 16, 1884.— 
The valve proper and the valve seat are made of fireclay or equiva- 
lent refractory material, The valve casing is made of a casting 
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lined with fireclay, and the valve proper of a slab of fireclay 
secured to a casting connected to a rod passing through a stuffing- 
box and connected to a rack operated by pinion, on the axis of 
which is a pulley actuated by a chain or rope. (Accepted January 
27, 1885). 

6765. J.G. Wilson, Manchester. (J. E. Bott, Linwood, 
Penn., U.S A.) Crucibles and other Vessels for Melt- 
ing, Refining, or Converting Metals, and Means for 
Heating the Same. (6d. 7 Fis.) April 24, 1884.—The cru- 
cible furnace has a melting chamber in which are crucibles having 
tapping holes at the bottom, the tapping plugs having hollow 
stems, and being covered externally with asbestos to prevent 
fusion. Referring to the illustration, the outer casing of the 
furnace is of plate iron having a refractory lining B. The melting 
chamber communicates with a regenerative combustion chamber 
F by means of ports G, the chamber F receiving air by the ports 
H, and gas by theportsI. The crucible E rests on tapping blocks 
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D laid on the soleplate C, and is provided with a tapping hole J 
communicating with a similar hole through the tapping blocks. It 
will be seen that the tapping plug K can be manipulated from the 
outside of the furnace, so that the metal can be tapped direct 
from the bottom of the crucible without skimming, and still be 
free from slag. The plug is constructed of an iron tube and of a 
uniform section internally, and is spirally wrapped with asbestos 
stripsR. A refractory valve is secured toits lower end, The crucible 
furnace may be mounted on bogie trucks and be trayersed over 
the ingot or other mould, or may be stationary. In either case 
the crucible is not removed from the melting chamber, but the 
metal is tapped direct from the bottom. (Accepted February 6, 
1885). 

7804. P. C. Gilchrist, Wolverhampton, and L. G. 
Fitzmaurice, Bilston. Removing Bessemer Con- 
verters. (6d. 4 Figs.) May 16, 1884.—The method of mount- 
ing the converters consists in first running the trolly, carrying the 
converter at an angle of 45 deg. to its position when in place, 
upon the turntable, which is then raised until the trunnions are 
free to revolve above the bearings ; the converter carriage is then 
turned in a horizontal plane and the converter lowered until the 
trunnions find their seat. Referring to the illustration, a 
hydraulic ram B is placed under each converter, and carries a 
turntable C supported on a pivot, on which it is capable of being 
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rotated. The ram is supported by a crosshead E working in 
guides F. The bottom section of the converter being removed, a 
converter carriage G is run upon the turntable C and under the 
converter, and the turntable is turned through an angle of 45 deg. 
on its pivot. The converter is then turned nose downwards, and 
the plummer-block glands are removed and the blast and tipping 
connections are severed, The turntalile C is then lifted by the 
ram B, raising the converter trunnions free of tne bearings, and 
the turntable rotated through 45 deg. and lowered. The converter 
is then free to pass between the standards, and is removed to the 
repairing shops whilst a re-lined converter is substituted by re- 
S85), operations to those for removing. (Accepted January 23, 


9304. W. Weldon, Burstow, Surrey. (Pechiney ct 
Cie., Salindres, Gard, France). Furnaces for Heating 
Solid Substances out of Contact with the Products 
of Combustion. [6d. 3 Figs.) June 23, 1884.—Masses of 
brickwork, arranged so as to form convenient receptacles for the 
substance to be heated, are first raised to a sufficient temperature 
by being brought into contact with products of combustion which 
passthrough them. When sufficient heat has been attained, the 
admission of the heating gases is suspended and the solid sub- 
stances are charged into the receptacles and are raised to the 
requisite temperature by the absorption of some of the heat so 
stored up. The substances are then discharged, and the receptacles 
again heated for another charge. Referring to the illustration, 
the four chambers A A! A2 A3, communicate alternately at their 
upper and at their lower extremities, so that the sa M being 
closed, gas entering at the bottom of the chamber A passes 
through the four chambers in succession and to the pipe MI, or if 
M! be closed into and through one of the two regenerators RK and 
to the chimney. The gases are caused to travel alternately, first 
in one direction and then in the reverse. The substances to be 
heated are introduced into the chambers B by openings B, the 
contents being discharged by doors c. The interiors of the chambers 
are examined by means of the holes d. The pipes M Ml are only 








required when the substances heated give off vapours, or when 
the substances are heated in a current of air not passed through 
the regenerators. The apparatus is heated by gaseous fuel and 
air alternately supplied from the regenerators on either side of the 
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receptacles, The gases under which the substances are heated 
— through the regenerators enter alternately from either side. 
(Accepted January 16, 1885). 


14,415. J. Taylor, Nottingham. Tuyeres. [4d. 6 
Figs.) October 31, 1884.—The tuyeres are constructed in two 
parts, the front part or nozzle being adapted to be secured to the 
back part by means of bolts. When the front nozzle is burnt 
away, a new nozzle is readily substituted without pulling do#n 
the back wall of the hearth or removing the water tank. 
(Accepted February 3, 1885). 


16,048. T. Gillespie, Sydney, N.S.W. Blast Smelt- 
ing Furnaces. [2d.} December 6, 1884.—A close chamber is 
added at or near, and at a lower level than, the bottom of the fur- 
nace, and a ge or tap-hole leads from the furnace to the 
chamber, 8? that as the ore melts it runs gradually through the 
tap-hole into the chamber without depositing any slag in the fur- 
nace, A stream of flame also enters through the tap-hole, and, 
playing upon the surface of the molten metal, keeps it in a state 
of fusion. The chamber is provided with two tap-holes, the lower 
one for the metal and the other for the slag, (Accepted January 
13, 1885). 


MANUFACTURE, &c., OF GAS. 


3736. W. A. Byrom, Wigan, and J. A. B. Bennett, 
King’s Heath. T. off the Volatile Products 





from Coal, &c., during Distillation. [6d. 2 Figs.) 
February 22, 1884.—The object is to separate the products of 
distillation by means of the graduated temperature of ive 


portions of the length of such retorts as are furnished with means 
for mechanically propelling their contents through the length of 
their bores. In A mtn. of collecting the distillates at a single open- 
ing, a series of openings provided with ascension pipes and 
arranged along the roof or upper part of the retort, are used. 
(Sealed February 27, 1885). 


4075. J. McFarlane, Motherwell, Lanark. Gas 
Producers of the Siemens Type. (8d. 4 Figs.) Febru- 
ary 28, 1884.—The object is to enable dross or small coal to be 
utilised in such producers, and to enable such producers to pro- 
duce a larger quantity of gas in a given time. Referring to the 
illustration, the gas producers are constructed with an inclosed 





hollow bottom a, underneath the bottom proper b of which are 
passages c connected with perforations formed through the bottom, 
and with side openings e formed round the bottom. Air or a 
mixture of airand steam is forced by means of asteam blower into 
the spaces c, through the bottom b, and around the bottom 
through the side openings e. (Sealed February 20, 1885). 


3987. W. T. Walker, London. Condensing Appa- 
ratus for g Coal Gas. [6d. 2 Figs.) February 26, 
1884.—This refers to Specification 545 of 1880. The cylinders for 
condensing the coal gas are formed so that the space between them 
is conical, or narrower at the top than at the bottom. The tar 
outlet opens from the bottom closure between the cylinders, 























the interior surface of the closure sloping down towards the out- 
let. A valve atthe top of the inner cylinders is arranged to be 
opened and closed. A water trough is arranged near the top of 
the cylinders, and is filled with felt or porous material through 
Referring to the illustrations, it 


which the water can percolate. 








will be seen that the outer cylinder H is of equal diameter through 
out, the inner cylinder I being conical with its wider end upwards. 
The space between them is thus conical-shaped, so that congealed 
matter cannot adhere, and falls down to the bottom. The tar 
outlet J is made direct through the bottom closure K of the 
space between the cylinders H and I, the outlet e leading 
into the syphon L. Theinner surface k of the closure inclines 
down towards the outlet J. The valve M controls the draught of 
the inner cylinder. An annular water trough n is formed at the 
outer surface of the outer cylinder, or as shown at the inner sur- 
face of the inner cylinder near the top, and is filled with a thick 
layer of felt, the water percolating through and being distributed 
evenly over the whole surface. Fig. 2 is a section of the trough 
(Sealed February 13, 1885). 


4825. W.P. Wilson, London. Manufacture of Gas. 
(6d. 11 Figs.] March 13, 1884.—The crude gas is caused to pass 
whilst at an elevated temperature through or in contact with 
permeable surfaces kept constantly wetted with liquid, maintained 
at an elevated temperature, and situated at any point between the 
mouthpiece of the retort and the outlet of the hydraulic main, so 
that the tar, &c., may be precipitated by frictional contact. The 
height of the level of the sealing liquid of the dip pipe in a hy- 
draulic main is varied by subjecting the sealing liquid to a regu- 
lated pressure ofair. Referring to Fig. 1, a series of discs @ are 
mounted on a shaft, which is rotated slowly. These discs dip into 
a trough ¢ containing liquid, and are preferably of wire gauze. The 


Fig 1 


i 





liquid in the tank is maintained at an elevated temperature by steam 
jacketting, or by a steam pipe f. The ascension piped opens into 
the tank c above the level of the liquid. The dip pipee leads from 
the upper part of the tank to the hydraulic main. Fig. 2 shows 
one modification of the sealing apparatus. The hydraulic main g 
is divided into two chambers A and i (the former constituting the 
dip pipe chamber) in free communication with each other. The 
outlet n for the tar and liquid communicates, by the pipe p, with 
the overflow pipeo. The high-pressure air or gas-pipe q is pro- 
vided with two Scion leading respectively to the chambers h 
If the pressure is admitted to the chambers o and i, liquid 
(Accepted 


and i. 
is forced into the chamber h, and seals the dip pipe e. 
January 20, 1885). 

5874. F.C. Hills, Deptford, Kent. Treatment o« 
Gas Liquor for Use in the Purification of Coal Gas. 
{6d. 7 Figs.) April 3, 1884.—This refers to Specification 934 of 
1874, and consists in heating the gas liquor as it descends in the 
scrubber instead of heating it in a still or separate vessel. Referring 
to the illustration, the gas liquor is conducted to the scrubber by 
a pipe b, and isdistributed over thecoke. The coke in the upper 
part of the scrubber is supported by bars c', and steam coils d are 
































supported as shown by bars e?. The heated and purified gas passes 
off by the pipe f. Instead of the coils d for heating the liquor, a 
hollow steam case inserted in the lower part may be employed, or 
several steam cases may be used, or steam may be passed direct 
into the lower part of the scrubber. The upper part of the scrubber 
may be provided with a series of superposed diaphragms extend- 
ing alternately from opposite sides. The gases pass off by the 


pipe f!. (Accepted January 20, 1885). 
6455. E. A. Brydges, Berlin, (W. F. C. M. McCarty, 
St. Petersburg.) Manuf Hydrocarbon Gas. 


acturiag 

(6d. 4 Figs.) April 17, 1884.—Superheated steam is passed over 
orin contact with a bed of heated lime or its equivalent, by means 
of which the oxygen and carbonic oxide present in the superheated 
steam will be absorbed, and then through or in contact witha 
heated mass of finely divided iron or other easily oxidisable metal 
or material, and finally through or in contact with a bed of char- 
coal with the result that any oxygen or carbonic oxide remaining 
is taken up, and a pure bydrogen gas left. The hydrogen is in- 
troduced intoa mixing chamber into which liquid hydrocarbon is 
injected, the mixture being passed through a heating coil or 
chamber, and is afterwards washed or purified. (Accepted De- 
cember 16, 1884). 


6226. D. Rylands, Barnsley. Gas Producers. [é6d. 
4 Figs.) April 10, 1884.—The exhaust steam of an engine driving 
a fan or other blower, is admitted together with air to the suction 
end of the blower, and the mixture of steam and air is forced by the 
revolution of the fan or blower along the blast pipe connected to 
the producers. Iron doors render the undersides of the grates of 
the gas producers tight, so that steam and air cannot escape 
except through the producers. (Accepted January 6, 1885). 

9084. A. J. Boult, London. (J. Hanlon, New York, U.S.A.) 
Manufacture of Gas, &c, 8 Figs.) June 17, 1884,— 
This relates to that process and apparatus in which steam is decom. 
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posed, and bituminous or soft coal is distilled in the same cupola 
generating furnace, in which hydrocarbon oil is vaporised either in 
the generator or in a connected fixing chamber, which is heated by 
the waste gaseous products of combustion of the fuel in the gene- 
rating chamber, and in which the resulting gases and vapours are 
combined and converted into a fixed gas in a heated fixing chamber. 
One of the objects is to provide asuperheater with discharge pipes 
and valves in sucha manner that the carburetted gas may be dis. 
charged immediately upon being fixed, avoiding long exposure of 
the hydrocarbon to a large body of heated refractory material. 
(Sealed February 20, 1885). 


12,912. J. ag Glasgow. Retorts for Obtaining 

m Coal, &c,, Illuminating or Heating Gas, &c. 
[6d. 3 Figs.] September 29, 1884.—The retorts are vertical and 
oblong in cross-section, a perforated partition being built near one 
of the narrow sides, thus forming a large and a small chamber. The 
was as itis generated passes through the perforationsand by anumber 
of horizontal pipes in the small chamber to an external vertical pipe 
connected with a pipe leading from the top of the retort to the 
main. The illustrations show one arrangement in which four re- 
torts are ccmbined with one furnace. The four retorts 4 are placed 
in an oven 5, the outlets of the retorts extending through the side 
walls, and being fitted with mouthpieces 7. Below the retorts is a 
furnace 8 from which the heated gases pass by ports ¥ into the 
s} ace sur.ounding the retorts, a wall 10 causing the gases to pass 
fiist rour.d the two retoits on one side, and then across round the 
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other two. The retorts are surmounted by fixed hoppers closed by 
hollow plugs 14. When a retort is being emptied, plungers 16 
operated by rods passing through the hollow plugs are used for 
pushing down any coke or residue that may happen to stick. A 
grating in the outlet part 6 prevents fresh materials getting close 
to the outlet door when recharging. Each retort is formed with 
an internal vertical passage 17 communicating with its interior by 
openings 18, and by pipes 19, with a vertical pipe 20, having nozzles 
opposite the pipes 19 for clearing purposes. The bottom end of 
the pipe 20 is also provided with a plug, and its top end is con- 
nected to the pipe 22 leading from the retort head. Steam pipes 
may be connected to the lower parts of the pipes 20. The parts 6 
of the retorts are slightly higher near the doors 7, so that con- 
densed liquid tends to run towards the centre. (Sealed February 20, 
1385). 


16,750. H.Green, Preston. Effecting Tight Closure 
of Gas Retorts, (4d. 7 Fiys.) December 20, 1884.—The lid 
is provided with a ring or packing of asbestos secured to it in such 
a way as to adhere to and move with the lid when it is opened. 
The lid is hinged to the mouthpiece by means of a hinge con- 
structed to allow of a certain amount of play, and means are pro- 
vided whereby the surface of the asbestos is, during the turning 
of the lid on its hinge, kept from contact with the surface of the 
mouthpiece in proximity to the hinge. (Accepted January 20, 
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DISTILLING OILS. 


W. Young, Priorsford, Peebles, and G. T. 
Midcalder, Midlothian. Dis tion of 
[ls. 2d. 11 Figs.] April 8, 1884.—The 
still is so constructed that the oils are made to flow in a tortuous 
manner either horizontally or vertically by means of divisions in 
the still, and the vapours arising from the oils are isolated in the 
different stages of the flow by means of partitions in the still, the 
oil vapours being drawn off and conveyed to the combined con- 
denser and oil heater by a still head and connecting pipe. When 
the oils contain solid matters in suspension or solution, the 
residues are drawn off from the last division of the still whilst ina 
liquid state and heated in separate stills such as described in 
Specification 8409 below. The still may be a long cylinder of iron 
supported on rollers and in brickwork, and may be built up of re- 
movable cast-iron segments, a stirrer rotating and keeping solid 
matters from being deposited. The combined condenser and 
heater consist preferably of anumber of vertical tubes screwed 
ina plate forming the bottom of the oil-containing vessel beneath 
which is a chamber for the collection of condensed oils. The upper 
ends of the tubes are carried above the surface of the oil in the 
oil-containing vessel. The oil vapours pass through the tubes, and 
oil is admitted at the bottom of the container, and overflows at the 
top. (Accepted January 30, 1885). 


8409. (10d. 5 Figs.) April 8, 1884.—The apparatus consists of a 
series of superpcsed traysdown which the oil or other products flow, 
whilst a current of superheated steam is made to passin the opposite 
direction. Referring to the illustratlon, the shelves take the form 
of a continuous spiral blade inclined at a consi ble angle down- 
wards from its vertical axis, so that any matter falling upon the 
upper surface is directed outwards to the inner surface of the 
inclosing cylinder b. Two sets of helical blades a are worked from 
one worm 7, the blades being respectively right and left-handed, 
and being rotated in: opposite directions, the oils being directed 
downwards towards the lower end of the still, while the outer 
edges of the blades scrape off any coke or solid matters 
from the cylinder b. The apparatus may be inclosed in brick- 
work and be heated from a furnace. The cylinders b are 
surrounded by outer cylinders d, and steam from the pipe n 
passes through the annular space between the cylinders, being 
heated by the gases, and up through the inner cylinder as clearly 
shown by the arrows. The oils enter by the pipe e and are led by 
funnels and passages to the tops of the stills. When the oils con- 
tain nitrogen in considerable quantities they are caused to de- 
scend through broken coke, firebricks, iron balls, or other sub- 
stances, and are met by an ascending current of superheated steam. 
When the material becomes clogged a portion is withdrawn from 
the bottom, allowing the position of the rest to be disturbed and 
present fresh surfaces. In a modification the oils flow alternately 
through central and side openings of supe! ed shelves. The 
shelves are alternately fixed to the inner cylinder and to a rotating 
shaft, and have scrapers on their undersides clearing the top surface 








of the next lower shelf from solid matter, the rotating scraper 
clearing the inner cylinder. The annular space between the 
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cylinders prevents the oils being carbonised by the heat of the 
furnace and superheats the steam. (Accepted January 30, 1885). 


CASTING METALS. 

6586. F. T. Giles, Bristol. Machines for Makin 
Moulds for Casting Claw-Headed Nails, &c. (td. 
15 Figs.) April 19, 1884.—The impressions or patterns of the head 
and shank plate (upon which the moulds are to be made) are made 
in sections of one or more patterns or sprays, each from any 
suitable metal or other material that can be cast or formed 
into the desired shape. The sections are fixed in a frame or re- 
versed plate, so as to form a suitable surface or plate for moulding 
upon, so that when the half-moulds for the heads and also the 
half-moulds for the shanks are made and closed together they 
will exactly correspond with each other as regards centres and 
shape. (Accepted February 13, 1885). 

8994, J. Whittaker, Oldham. Machines Employed 
in Moulding Toothed Wheels. [id. 2 Figs.) June 16, 
1884.—A slide is attached to the ordinary machine, and arranged 
so that it can be adjusted at any angle, so as to work horizontally, 
vertically, or diagonally, as may be required for withdrawing 
the patterns of the teeth. The mould carrier is attached to the 
slide by a universal joint, and can thus be set at any required 
angle with regard to the slide, so that helical or sheared toothed 
wheels can be moulded. (Accepted February 13, 1885). 


16,545 W. R. Lake, London. (S. Johnston, Brockport, 
New York, U.S.A.) Finishing Metal Castings. (2d.} Decem- 
ber 16, 188t.—The metal is cast into a shape approximating in 
general contour to that which it is to have when completed, but 
varying at the surface somewhat so as to allow the surface metal 
to tlow under the action of compressing dies to such extent as to 
fill up the dies and the slight depressions in the surface. (Accepted 
February 3, 1885), 


TREATING METALS. 


7237. J. Beasley, Handsworth, Staff. Manufac- 
ture of Puddled Iron. (4d.} May 5, 1884.—The iron is treated 
in a furnace lined with oxides of iron and fettled with finely 
ground and moistened purp’e ore and cinder or other oxides (satu- 
rated with dilute hydrochloric acid), salt and lime, or limestone. 
)xides, cast or wrought iron or steel borings or other small par- 
ticles reduced to the condition of fine rust by the action of dilute 
hydrochloric acid, are added to the molten bath. The furnace is 
lined at the bottom with a flux consisting of hammer or squeezer 
slags or hammer or roll scale finely ground and saturated with 
hydrochloric acid. (Accepted February 13, 1885). 


7940. A. M. Clark, London. (KR. B. Abbott, Albert Lea, 
Minnesota, U.S.A.) Treating Iron. [4d.] May 19, 1884.—A 
preparation or mixture composed of sand, salt, and black oxide 
of manganese is rolled, forced, or pressed into the iron in the 
course of its manufacture. or when heated for the purpose, and 
the metal is ulternately heated and subjected to the above 
treatment. The heating may be repeated with gradually increasing 
temperatures. (Accepted January 27, 1885). 


15,226. W. Penman, Gateshead-on-Tyne. Anneal- 
ing Cast Steel. (2d.) November 19, 1884.—The articles are 
taken whilst still hot from the moulds or chill and covered with 
or embedded in a dry pulverised or finely divided material and 
allowed to cool. (Accepted January 20, 1885). 


15,949. R. Hadfield, Sheffield. Manufacture and 
Treatment of Steel. [4d¢.) December 4, 1884.—Silicon is 
added to the materials under treatment such as pig iron, which 
has been either wholly or to a great extent decarbonised, refined, 
or otherwise treated, or steel or scrap iron or steel having little 
carbon. The silicon is added in proportions varying from 1} per 
cent. to 5 percent. (Accepted February 13, 1885). 


EXTRACTING METALS. 


551. L. A. Groth, London. (R. Gratzel, Hanover) Exe 
traction of Metals from their Chlorides or Fluorides. 
(6d. 3 Figs.] January 3, 1884—The object is to extract aluminium, 
magnesium, and similar metals on a large scale by means of 
electrolysis with the assistance of agas having reducing qualities, or 
which is neutral to the metals, The two electrodes are insulated 
from one another by means of a partition or tube of non-conduct- 
ing material adapted to resist the action of chlorine or fluorine. 
In order to regenerate in the molten mass the chloride or fluoride 
decomposed, rods or plates, composed of the oxide of the metal to 
be extracted and of carbon, are placed close to the positive 
electrode ; these rods are acted on by the nascent chlorine and 
fluorine, and pass into the molten mass. (Sealed February 20, 

5). 





4865. R.J.Atcherley, London. Amalgamation of 
Free Gold. (6d. 3 Figs.) March 14, 1884.—Mercury is caused 
to pass continuously inthe form of a shower through the perfo- 
rated bottom of a trough arranged above a slime-box or launder 
along which the slimes or pulp are caused to travel, the mercury 
falling upon and passing through such slimes or pulp, and being 
collected in a well or reservoir from which it is again raised into 
the trough by means of a screw elevator. The bottom of the 
slime-box or launder is corrugated longitudinally. The mercury 





from the elevator isdischarged through a strainer of iron wire 
gauze. (Sealed March 6, 1885). 


6867. S. G. Thomas, London. Manufacture of 
Sodium. (2d.} April 15, 1884.—Carbonate of soda and carbon 
are placed in an iron retort lined with a thick lining of magnesia, 
lime, carbon, or graphite, and are hea by passing into the re- 
torts reducing or neutral gases as free as possible from oxygen and 
carbonic acid, such as hydrogen and carbonic oxide. (Accepted 
February 3, 1885). 


6371. D.G.Fitzgerald,London. Extracting Silver. 
{4d.1 April 15, 1884.—Whilst dissolving the silver alloys in nitric 
acid, the evolution of nitric peroxide, is prevented by mixing an 
oxidant, such as binoxide of lead or manganese, with the solvent. 
The silver is precipitated from the solution by means of hydro- 
chloric acid, the chloride formed being washed, and then reduced 
to the metallic form in an electrolytic cell, or it is —_, as 
an oxide by means of calcic or basic hydrate, and reduced in an 
electrolytic cell having a negative element preferably of silver with 
which the oxide is in contact, and an electrolyte of potassic or 
sodic hydrate in solution, and a positive element of zinc, or it is 
precipitated by the chloride of barium, calcium, or lead, the 
nitric acid being then recovered by means of sulphuric acid, (Ac- 
cepted January 30, 1885). 


7056. Sir F. C. Knowles, Bart., Ryde, Isle of Wight. 
Treating Sulphides and Oxides of Metals, &c, [21.) 
January 3, 1884.—These are placed in a closed retort submitted 
to a full red heat and a current of coal gas, peat gas, or petroleum 
vapour is passed through. The reduced ores, preferably in a pul- 
verised state, are placed in a Bessemer converter and into which 
asmall charge of molten spiegeleisen has been first thrown, a 
a ieee of air and carbonic oxide being blown in. (Sealed March 
6, 1885). 





ALLOYS, 
6172. G. A. Dick, London. Metallic Alloys. [4d.) 


April 9, 1884.—Ferro-manganese (of the nature used in the manu- 
facture of Bessemer steel, and preferably containing a large per- 
centage of manganese), silicious iron (containing preferably a large 
percentage of silicium), and pure copper are melted together in a 
crucible or furnace and poured into ordinary moulds, when it will 
be found that the manganese has combined with the copper, while 
the iron with the’silicium forms a layer upon the manganese copper. 
(Accepted January 13, 1885), 


TREATING ORES. 

14,152. A. G. Brookes, London. (UH, P. Tobey, Ware- 
ham, and G. B. Thayer, Boston, Mass., U.S.A.) Concentrating 
Ores. [6d. 19 Figs.) October 25, 1884.—The process consists in 
feeding the ore continuously toa table, carrying it far enough to 
become separated into layers, stratifying the ore by settling it in 
the presence of water having a current or flow sufficiently slow to 
permit the fine particles of the mineral to settle upon the ore bed ; 
then removing a portion of the lighter gangue and water from the 
strata of the ore settled upon the ore bed, passing the mineral and 
remaining gangue while yet in stratified condition into a wash- 
ing compartment, and washing the ore to effect the removal of the 
remaining gangue. The improvements relate to feeding the ore 
upon the tables, to promoting the separation of the mineral and 
gangue into distinct layers, to saving float mineral, to removing 
the gangue, and to supplying the wash water tothe table. (Ac- 
cepted). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








LAMBETH JuNIOR Sctentiric Society.—With the ex- 
ception of the students’ section of the Institute of Civil 
Engineers there is, so far as we know, no engineering 
society where young men are not hor at a disadvantage 
by the weight and influence which attaches to older 
members solely on account of their years. This is to be 
regretted, as it prevents the junior portion of the au- 
dience from speaking upon matters they understand, and 
hence from taking a lively interest in the discussions. 
To remedy this state of affairs there has been founded in 
Lambeth, a Junior Scientific Society, which meets at Ad- 
dington-street, York-road, S.E., and in which no one 
above the age of twenty-six iseligible for full membership. 
A capital programme has been issued for the present (the 
second) session, including papers on dynamo machines, 
marine boilers, the link motion, iron manufacture, photo- 
graphy, and bridge construction, and it is to be hoped that 
many young men will here acquire the ready utterance 
and fluent delivery which are so noticeably deficient in 
the discussions of more important institutions. The 
secretary isMr. Walter T. Dunn, 64, Reedworth-street, 
Kennington, S.E. 

Tue Apmiratty.—The more Sir Thomas Brassey’s 
statement is looked into the less it will be liked, and the 
more egregious will appear the folly of the credulous 
claque whose vocation it is to deafen the ears of 
ministers to the real opinion of the country. The case 
now admitted by the Admiralty is as follows : 

What ee Cught What they are Going to Do. 
Strengthen the defences of Nothing. 
our great military ports, 

now obsolete owing to im- 

proved artillery. 

Defend our commercial har- 
bours, 

Defend ten coaling stations. 

Build four new ironclads. 


Nothing. 


Will defend two. : 

Contract for two; nomi- 
nally commence two 
others. 

Build two torpedo rams, Build one. 

Build ten Scouts. Build seven. 

Build thirty torpedo boats. Build fifteen. 

Considering that their programme of what ought to be 

done last December was just one-half what it ought to 

have been in the opinion of the Admiralty itself, what 

can we think of the present position of affairs ?—Pall 

Mall Gazette. 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

Tue ordinary general spring meeting of the In- 
stitution of Mechanical Engineers took place last 
Friday evening at 24, Great George-street, West- 
minster, when the following three papers were con- 
sidered : (1) ‘‘ On Recent Improvements in Wood- 
Cutting Machinery,” by Mr. George Richards, 
of Manchester; (2) ‘‘ Description of the Tower 
Spherical Engine,” by Mr. R. Hammersley Heenan, 
of Manchester ; (3) ‘‘ On the History of Paddle- 
Wheel Steam Navigation,” by Mr. Henry Sand- 
ham, of London. 

After the minutes of the last meeting had been 
read and approved, the President, Mr. Jeremiah 
Head, announced that seven members of the Council 
had resigned, viz., Messrs. Westmacott, Anderson, 
Crampten, Rennie, Boyd, Kitson, and Tweddell. 
Acting in accordance with the rules of the Insti- 
tution, the Council had nominated gentlemen to 
fill the vacant positions until the next annual 
meeting in January, 1886. For the posts of vice- 
presidents they had elected out of the Council 
Messrs. E. H. Carbutt, M.P., D. Greig, and J. Tom- 
linson, Jun. This left seven new members of Council 
to be elected, and the selection had been a matter of 
great difficulty as there were so many members of 
the Institution who were in every way qualified to 
fill the position. After a long sitting the list had 
been completed and would be published as soon as 
the acceptances were received. 

Woop-Curtinc MacHINery. 

The first paper on the list was read at the January 
meeting and will be found published in extenso on 
page 164 ante. 

Mr. Powis James was called upon by the Pre- 
sident to open the discussion. He said that he 
agreed with the author that there were endless difti- 
culties to be contended with in dealing with wood 
by machinery ; every different variety of timber 
required a different cutting angle and a different 
speed. He regretted, however, that Mr. Richards 
had confined his remarks to the productions of his 
own firm, as there were many other machines of 
great interest,such as Ransom»’s cask-making machi- 
nery, and Tighe Hamilton’s dovetailer. This latter 
introduced quite a new idea, he might say a new 
mechanical movement, as in it a drunken saw was 
used to cut the dovetails. The Chapman thin-stuff 
planing machine was another important tool. It 
would plane 250 ft. a minute at one side. The 
spindles revolved at 7500 revolutions per minute, 
and were of steel running in phosphor-bronze 
bearings. The author had given the impression 
that his machinery was essentially American in its 
characteristics, but this was scarcely correct, as the 
box framing was peculiarly English. The Ameri- 
cans persisted in the use of wood frames for a long 
time, in the belief that they absorbed the vibration. 
The cutter block described in the paper and shown 
on the drawings, was not new; the same principle 
had been seen at the Paris Exhibition in the Godot 
spiral irons, which although difficult to make were 
stillin use in France. The method of setting cir- 
cular saws which the author said he had designed, 
had been used by the speaker for years, and was to 
be found described in books by no means recent. 
He considered the use of light wheels an important 
improvement in band-sawing machines, but it did 
not cure all the causes of breaking. One fruitful 
source of fractures was the habit of the men of 
tightening the saws when they were hot and ex- 
panded ; when they cooled they snapped under the 
excessive tension. This was especially the case 
with angularly gulletted teeth and small driving 
wheels. 

Mr. Robinson, Jun., of Rochdale, agreed with the 
author in thinking that wood-working machinery 
might be employed to advantage in pattern making. 
The most useful tool was the hand planing machine, 
and in this the most necessary quality was rigidity 
of the table. This quality, he thought, was but imper- 
fectly realised in the author’s machine, as the table 
was supported on links. A better plan was to use 
diagonal slides, which gave almost the same effect in 
keeping the cdve cf the table close to the cutter and 
formed a much firmer basis. The use of askew cutter 
block was very good, but it could not be recom- 
mended for accurate work, as with a straight-edged 
cutter the work came out rather round. It was 
necessary to grind the cutters slightly round to com- 
pensate for this. Great attention was now being 
paid, the speaker said, to planing with fixed knives. 
It was possible by using fixed planing knives in con- 





junction with rotary cutters to plane, tongue, and 
groove flooring boards at the rate of 120 ft. a 
minute. For rough spruce the speed rose as high 
as 500 ft. per minute ; in fact the wood was shot 
over an inverted plane iron. He did not think it 
was correct, on the part of the author, to say that 
there had been no improvements in breaking down 
machines for some year past. The horizontal re- 
ciprocating saw was an example to the contrary. 
The roughest shaped timber could be easily fixed to 
come under its operation and could be divided into 
pieces from } in. to 8 in. in thickness. The saw ran 
1500 ft. a minute. 

Mr. Crow said that skew cutters were used thirty 
years ago in Germany. 

Mr. Schénheyder asked how skew cutters were 
ground round? The required curve was neither a 
circle nor an ellipse. How was the burr obtained 
on the cutter of the scraping machine ? 

Mr. Robinson said that cutters could be slightly 
rounded by hand, and the burr on the scraper wis 
produced by drawing the blade under a steel die. 

Mr. Collier said that skew cutters were used 
thirty-two years ago in this country. 

The President stated that Mr. Richards had 
announced his intention of being present at the 
meeting and showing a number of fresh samples, 
but for some unexplained reason he was not there, 
and therefore there could be no reply to the various 
criticisms which had been offered by experts. To 
the bulk of the members it was no doubt a gratifi- 
cation to learn that the work of pattern making, 
which they had performed with much manual labour 
in their youth, could now be lightened and improved 
by the use of machinery. He then moved a vote 
of thanks to the author. 


THE Tower SPHERICAL ENGINE. 

A paper descriptive of the Tower spherical engine 
was then read. This engine was fully illustrated 
and described at page 201 of our thirty-seventh 
volume, and we must refer such of our readers as 
are not acquainted with its construction to that 
article. It is useless to give an abridged descrip- 
tion of its mechanism, as, although not really difti- 
cult to understand, it is one of those things that 
are not well adapted for verbal description alone. 
The following short account may serve to recall its 
features to those who have already paid some atten- 
tion to it : 

The spherical engine consists of a system of parts 
contained within a sphere, and so united as to 
enable them under the action of steam pressure to 
impart rotary motion to a shaft. It is the invention 
of Mr. Beauchamp Tower, to whom the idea of its 
construction originally occurred through watching 
the relative motions of the three parts composing 
a universal joint. Considered geometrically, the 
three elementary moving parts of which the 
engine is composed, are—a pair of quarter spheres, 
with a circular disc of infinitesimal thickness in- 
terposed between them, the diameter of the disc 
being the same as that of thesphere. The straight 
edges of the sectors are hinged on opposite sides 
of the disc along diameters at right angles to each 
other. Each sector rotates upon an axis of its 
own, upon which it is fixed symmetrically ; the 
two axes lie in the same plane, and meet in the 
centre of the disc at an angle of 135 deg. The two 
sectors thus correspond with the two bows of an 
ordinary universal joint; and the disc answers to 
the crosspiece connecting the bows. 

Throughout each revolution there are two cavi- 
ties simultaneously in process of opening, and two 
others in process of closing, all four alike changing 
at the same mean rate of increase and diminution. 
If therefore the disc with its pair of sectors be 
encased within a hollow sphere of the same dia- 
meter, and if steam be admitted into the two open- 
ing cavities and exhausted from the two that are 
closing, continuous rotary motion will be produced, 
driving the two shafts represented by the axes of 
the two sectors. 

The discussion was opened by Mr. R. E. B. 
Crompton, who stated that he had used a consider- 
able number of these engines for driving dynamo 
machines with capital results, and they had earned 
a good name on the Great Eastern Railway, where* 
they were mounted, together with a dynamo, on the 
top of the locomotive boiler, and occupied quite an 
insignificant space. it was scarcely possible for an 
onlooker to believe that an engine and a generator 
supplying sixty large lights could be inclosed in so 





* See ENGINEERING, vol. xxxviii., page 528. 





small a casing. He had seen the inside of these 
engines after they had been at work some time, and 
from their appearance he imagined they would 
enjoy a long life. Everything depended upon the 
lubrication, and the exceedingly ingenious arrange- 
ment of a pump in which the plunger was raised 
slowly by a ratchet arrangement, and was suddenly 
depressed by a worm coming into gear with a wheel 
with teeth round half its circumference, provided 
for the positive injection of a small quantity of oil 
into each passage at frequent intervals. He had 
nothing but praise to give to the engines. 

Mr. Robinson said that when the paper was sub- 
mitted to him as a member of Council to decide on 
its suitability for presentation to the Institution, he 
found the engine very difficult tv understand, but 
he saw that it possessed many merits. It was evi- 
dently well adapted for high speeds, as there was 
no change of direction of motion, and the idea of 
using it for driving electric light machinery naturally 
presented itself. It was being tested on the Great 
Eastern Railway, and as a piece of ingenuity, was 
well worthy of attention. The lubricating arrange- 
ments were specially noteworthy. 

Mr. Woodley said that his attention had been 
called to this engine when he was scheming at train 
lighting. He had examined all the high-speed 
engines that seemed suitable, and at last came to 
the conclusion that this was the best fitted for the 
work he had in hand. He had used the Tower 
engine with Crompton dynamos, and during five 
months the light had never been accidentally ex- 
tinguished once in the trains under his charge. 
Three weeks ago an engine was opened, and the 
tool marks were still visible on the parts. Six of 
these motors had been applied to locomotives, and 
there had been no breakdowns. The governors 
had been altered, but that was all. This experience 
showed that uniform and continuous lighting could 
be obtained without accumulators. 

Professor Forbes stated that he had followed the 
progress of this engine for the last eighteen months 
with great interest. Although apparently puzzling, 
a little attention showed that it was not really com- 
plicated. The engine was so totally different from 
anything that had been done before that there was 
a uatural tendency to dismiss it as a new-fangled 
idva, and one that was probably of no value. From 
a theoretical point of view there were many features 
quite distinct from the rotary engine. Of course 
reciprocation was not entirely avoided, for the disc 
reciprocated to a certain extent, but the amount 
of movement and its weight were both small, and 
consequently the reciprocation was not felt. The 
point that attracted criticism in the first instance 
was the means by which the varivus parts were 
rendered steam tight, and he would be glad to learn 
more about the details of the packing. The means 
adopted for lubricating were admirably suited for 
the purpose. 

Mr. Daniel Adamson was pleased to hear that a 
force pump was used, as he had found in other 
forms of machinery that it formed a most excellent 
means of lubrication, and enabled the whole weight 
to be carried on the oil without direct contact of 
the metals. He inquired what was the velocity of 
the piston in this engine. He thought it was not 
excessive, although the number of revolutions was 
so great. 

Professor Kennedy said that he dissented from 
Professor Forbes’s view that this engine was sui 
generis. It was of an old type perfectly familiar to 
those who had studied the vagaries of inventors. 
Not that this was to be considered a vagary. But 
very complicated and curious engines had been de- 
signed and constructed on the rotary and disc type. 
Among the more successful of these was the disc 
engine which drove the printing machinery at the 
Times office fora time. Lovking at its mechanical 
principles that engine was the same as the one 
before the meeting. It had the same number of 
parts, and the motions were similar. The whole 
principle of these engines was described in Rou- 
leaux’s work on mechanics, and the real relation of 
all the parts was investigated. The great difticulty 
in such engines lay in the packing. This had in the 
Tower engine been got over partly by the exercise 
of great ingenuity, and partly by the great speed. 
He imagined the leakage would be considerable at 
slow speeds. 

Mr. Schénheyder criticised the way in which the 
halves of the sphere were jointed together. They 
were held accurately opposite each other, he said, 
by two steady pins, and he submitted that thesa 
offered only a very small surface and were less satis- 
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factory than if the two parts fitted together with 
a spigot and socket joint. The packing appeared 
to him to be perfect to a certain extent, but there 
was only one ring of it, and not two as was usual. 
Had it not been for the abundant lubrication he 
should have expected the valve face to wear out of 
truth, as the peripheral portions move so much 
more rapidly than the centre. It had been stated 
in the paper that the engine could be reversed by 
turning the steam into the exhaust passage and ex- 
hausting through the steam passage. But the steam 
port was arranged to cut off at half-stroke, and 
consequently under this arrangement, the engine 
would get steam, when running backwards, through 
the whole stroke, and would begin to cushion at 
half-stroke. 

Mr. H. Maudslay remembered spherical engines 
forty years ago, and those, he said, were simple 
compared to this, in fact in this case the sphere was 
so filled with machinery that there did not appear 
to him to be any room for the steam. He would 
like to know what was the horse-power per unit of 
weight of the engine and to compare it with an 
ordinary engine. It seemed to him that there was 
no time for the steam to expand. It must be either 
full on or be exhausting. The engine certainly 
could not be economical. 

In reply, Mr. Tower said that he made his first 
engine in 1878; the diameter of the sphere was 
8in. Then he made al2 in. engine, and it was 
submitted to a long series of tests at the works of 
Messrs. Easton and Anderson. He had designed a 
special indicator for it, and had found that the 
brake horse-power was 80-per cent. of the indicated 
power. The peculiar form of the indicator was re- 
quired because the rate of opening of the spaces in 
the sphere was not constant, as would be seen from 
diagrams 1 and 2. At that time the steam con- 





) 
; y, 
{ fry 
' he 
Le, 
' Oh 
‘ f 
GORI 
| ff, 
Lek 
: 
' 


YrysS vow 4o U01JD}0 4 


. 

HE 
ti! 
fi: 
tH 
Ht 
ti 
He 
#,! 
a 
i 


a a 
H ‘ 





Closing’ of Chamber 


sumption was 80 lb. per horse-power per hour. In 
the engines now made by Messrs. Heenan and Ford 
the consumption was 351b. per hour. The use of 
a pump for the lubrication arose from the experience 
he gained in carrying out the friction experiments for 
the Institution. He had used a large engine to drive 
the shaft in those trials, and as the engine was run- 
ning at about one-twelfth of its power, it used a good 
deal of steam, and gained itself a bad name with 
Mr. Tomlinson. When the oil was injected by the 
pump there was no metailic contact of the surfaces 
and no wear at all. The steam was expanded from 
half-stroke, and, of course, as Mr. Schénheyder 
pointed out, the engine would not run well back- 
wards. If, however, the steam port were lengthened 
by means of a clack valve which remained closed 
when the steam was behind it, and opened at other 
times, the difficulty of cushioning was avoided. 
There was, of course, no cut-off on the backward 
motion. He had found the steady pins make 
a more satisfactory joint between the halves of 
the sphere than the spigot and faucet joint, for 
he had tried both. The sphere was bored out with 
a special tool that swept it out with perfect ac- 
curacy. 

Mr. Heenan explained that at each revolution a 
volume of steam was admitted equal to the entire 
contents of the sphere less the volume of the hinges 
between the piston and the blades. The oil was 
caught ina trap, and was used over and over again. 
It was directed principally into the main bearing, 
because the steam exerted a sideways action on the 
shaft. This bearing was stuffed with asbestos at 
each end, but some of the oil leaked past the inner 
packing into the sphere. 

The President said that the first occupant of the 
chair of that Institution was George Stephenson, 








and the only paper he ever read before them was 
one on the fallacy of rotary engines. At that time 
there was a belief that the crank involved a great 
waste of power, and consequently there was an 
epidemic of rotary engines to get over the supposed 
difticulty. The engine before them appeared to be 
the first engine of the kind that had really proved 
successful, and next to the ingenuity of the de- 
signer, great credit was due to the manufacturers, 
who had brought it to such a perfect state mechani- 
cally. He had great pleasure in proposing a vote 
of thanks to the author. 


PappLe WuHeeEt Stream Navication. 

The last paper, ‘‘On the History of Paddle 
Wheel Steam Navigation,” by Henry Sandham, of 
London, was then read in abstract, and as it was 
purely historical, there was no discussion. 

The proceedings terminated by a vote of thanks 
to the Institution of Civil Engineers for the use of 
their premises. 








THE HYDRODYNAMIC RESEARCHES 
OF PROFESSOR BJERKNES. 
By Conrap W. Cooke. 

WE have in former articles* described the highly 
interesting series of experimental researches of Dr. 
C,. A. Bjerknes, Professor of Mathematics in the 
University of Christiania, which formed so attractive 
a featureinthe Electrical Exhibition of Paris in 1881, 
and which constituted the practical development of 
a theoretical research which had extended over a pre- 
vious period of more than twenty years. The experi- 
ments which we described in those articles were, as 
our readers will remember, uponthe influence of pul- 
sating and rectilinearly vibrating bodies upon one 
another and upon bodies in their neighbourhood, as 
well as upon the medium in which they are im- 
mersed. This medium in the majority of Professor 
Bjerknes’s earlier experiments, was water, although 
he demonstrated mathematically, and to a small ex- 
tent experimentally, that the phenomena, which 
bear so striking an analogy to those of magnetism, 
may be produced in air. 

Our readers will recollect that in the spring of 
1882+ Mr. Stroh, by means of some very delicate 
and beautifully designed apparatus, was able to de- 
monstrate a large number of the same phenomena in 
atmospheric air of the ordinary density, and about 
the same time Professor Bjerknes, in Christiania, was 
extending his researches to phenomena produced by 
a different class of vibrations, namely, those of 
bodies moving in oscillations of a circular character, 
such, for example, as a cylinder vibrating about 
its own axis or a sphere around one of its dia- 
meters ; some of these experiments were brought by 
Professor Bjerknes before the Physical Society of 
London in the following June.t Since that time, 
however, Professor Bjerknes, with thevery important 
assistance of hisson, Mr. Vilhelm Bjerknes, has 
been extending these experimental researches in the 
same direction and with the results which it is 
the object of the present series of articles to describe. 

The especial feature of interest in all Professor 
Bjerknes’s experiments has been the remarkably 
close analogy which exists between the phenomena 
exhibited in his mechanical experiments in water 
and other media, and those of magnetism and of 
electricity, and it may be of some interest if we 
here recapitulate some of the more striking of these 
analogies. 

(1) In the first place the vibrating or pulsating 
bodies, by setting the water, or other medium in 
which they are immersed, into vibration, set up in 
their immediate neighbourhood a field of mechanical 
force very closely analogous to the field of magnetic 
force with which magnetised bodies are surrounded. 
The lines of vibration have precisely the same 
directions and form the same figures, while, at the 
same time, the decrease of the intensity of vibration 
by an increase of distance, obeys precisely the same 
law as does that of magnetic intensity at increasing 
distances from a magnetic body. 

(2) When two or more vibrating bodies are im- 
mersed in a fluid they set up around them fields of 
vibration and act and re-act upon one another in a 
manner closely analogous to the action and reaction 
of magnets upon one another, producing the pheno- 
mena of attraction and repulsion. In this respect, 
however, the analogy appears to be inverse, repulsion 


* See ENGINEERING, vol. xxxiii., pages 23, 147, and 191, 
' + Lbid., pages 455, 480, 508, and 5538. 
t Ihid., page 639. 





(3) If a neutral body, that is to say a body having 
no vibration of its own, be immersed in the fluid 
and within the field of vibration, phenomena are 
produced exactly analogous to the magnetic and dia- 
magnetic phenomena produced by the action of a 
magnet upon soft iron or bismuth, its apparently 
magnetic or diamagnetic properties being determined 
by the specific gravity of the neutral body as com- 
pared to that of the medium in which it is immersed. 
If the neutral body be lighter than the medium, it 
exhibits the magnetic induction of iron with respect 
to polarity, but is nevertheless repelled ; while if it 
be heavier than the medium its direction is similar 
to that of diamagnetic bodies such as bismuth, but 
on the other hand exhibits the phenomena of attrac- 
tion. 

In this way Professcr Bjerknes has been able to 
reproduce analogues of all the phenomena of mag- 
netism and diamagnetism, those phenomena which 
may be classed as effects of induction, being directly 
reproduced, while those which may be classed as 
effects of mechanical action and resulting in change 
of place, are analogous inversely. This fact has been 
so much misunderstood both in this country and on 
the Continent that it will be well, before describing 
the experiments, to enter more fully into an ex- 
planation of these most interesting and instructive 
phenomena. 

For the sake of clearness we will speak of mag- 
netic induction as that property of a magnet by 
which it is surrounded by a field of force, and by 
which pieces of iron, within that field, are converted 
into magnets and pieces of bismuth into diamagnets, 
and we will speak of magnetic action as that pro- 
perty of a magnet by which it attracts or repels 
another magnet, or by which it attracts or repels a 
piece of iron or bismuth magnetised by magnetic 
induction. 

The corresponding hydrodynamic phenomena 
may be regarded in a similar manner ; thus, when a 
vibrating or pulsating body immersed in a liquid 
surrounds itself with a field of vibrations or commu- 
nicates vibrations to other immersed bodies within 
that vibratory tield, the phenomena so produced 
may be looked upon as phenomena of hydrodynamic 
induction, while, on the other hand, when a vibrat- 
ing or pulsating body attracts or repels another pul- 
sating or vibratory body (whether such vibrations 
be produced by outside mechanical agency or by 
hydrodynamical induction), then the phenomena su 
produced are those of hydrodynamical action, and it 
is in this way that we shall treat the phenomena 
throughout this article, using the words induction 
and direct action in these somewhat restricted mean- 
ings. 

In the hydrodynamical experiments of Professor 
Bjerknes all the phenomena of magnetic induction 
can be reproduced directly and perfectly, but the 
phenomena of magnetic action are not so exactly re- 
produced, that is to say, they are subject to a sort 
of inversion. Thus when two bodies are pulsating 
together and in the same phase (i.e., both expand- 
ing and both contracting at the same time) they 
mutually attract each other, but if they are pulsating 
in opposite phases repulsion is the result. From this 
one experiment taken by itself we might be led to 
infer that bodies pulsating in similar phases are the 
hydrodynamic analogues of magnets having their 
opposite poles presented to one another, and that 
bodies pulsating in opposite phases are analogous 
to a presentation of similar magnetic poles, but it 
will be seen at once that this cannot be the case 
if three magnetic poles or three pulsating bodies 
be considered instead of only two. It is clear, on 
the one hand, that three similar magnet poles will 
all repel one another, while, on the other, of three 
pulsating bodies, two of them must always attract 
one another, while a third would be repelled ; and, 
moreover, two similarly pulsating bodies set up 
around them the same lines of force as two similar 
magnetic poles, and two oppositely pulsating bodies 
produce lines of force identically the same as those 
set up by uwo magnets of opposite polarity. Thus 
it will be seen that there is a break in the analogy 
between the hydrodynamical and the magnetic 
phenomena (if a uniform inversion of the effects 
can be called a break, for it is, as far as Professor 
Bjerknes’s experiments go, without an exception), 
and if by any means this inversion could be re-in- 
verted ailthe phenomena of magnetism and dia- 
magnetism could be exactly reproduced by hydro- 
dynamical analogues ; there would thus be grounds 
for forming a theory of magnetism on the basis 
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of mechanical phenomena, and a very important 
link in the chain of the correlation of the physical 
forces would be supplied. 

While the experiments of Professor Bjerknes 
upon pulsating and rectilinearly vibrating bodies 
and their influence upon one another illustrate by 
very close analogies the phenomena of magnetism, 
those upon circularly vibrating bodies and their 
mutual influences bear a remarkable analogy to 
electrical phenomena; and it is a significant fact 
that exactly as in the case of magnetic illustration, 
the analogies are direct as regards the phenomena of 
induction and inverse in their illustration of direct 
electrical action. 

If we examine the figure produced by the field of 
force surrounding a conductor through which a cur- 
rent of electricity is being transmitted (see Fig. 1)* 

















we see that iron filings within that field arrange 
themselves in more or less concentric circles around 
the conductor conveying the current. From this 
fact Professor Bjerknes and his son, reasoning that 
to produce a similar field of energy around a 
vibrating body, the vibrations of that body must 
partake of a circular or rotatory character, con- 
structed apparatus for producing the hydrodynamic 
analogue of electric currents, in which a conductor 
transmitting a current of electricity is represented 
by a cylinder to which oscillations in circles around 
its axis are given by suitable mechanical means, so 
as to cause the enveloping medium to follow its 
motion and make similar rotative vibrations. In 
some of the carlier experiments in this direction 
cylinders carrying radial vanes (A, Fig. 2) or fluted 
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longitudinally around their surfaces (B, Fig. 2) 
were employed with the object of giving the vibrat- 
ing cylinder a greater hold of the liquid in 
which they were immersed, but it was found that 
these vanes or flutings had but little or no effect 
upon water or liquids of similar viscosity, and Pro- 
fessor Bjerknes was led to adopt highly viscous 
fluids such as glycerine or maize syrup, both of 
which substances are well adapted for the experi- 
ments, being at the same time both highly viscous 
and perfectly transparent and colourless. In seek- 


















































ing for the purpose of this research a fluid medium 
which shall possess analogous properties to the 


*See ENGINEERING, vol, xxvi., page 391, 





luminiferous ether, or whatever may be the medium 
whose vibrations render manifest certain physical 
phenomenon, it might be considered at first sight 
that substances so dense as glycerine and syrup 
could have but little in common with the ether, and 
that an analogy between experiments made within 
it and phenomena associated with ethereal vibrations 
would be of a very feeble description, but Professor 
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Bjerknes has shown that the chief requisite in such 
a medium is that its viscosity should be great, not 
absolutely, but large only in proportion to its den- 


sity, and if the density be small the necessary | 


viscosity may be small also. Neither is it necessary 
for the fluid medium to possess great internal fric- 
tion, but what is necessary to the experiments is 
that the medium shall be one which is readily set 
into vibration by the action of the circularly 
vibrating cylinder ; this property appears to be pos- 
sessed exclusively by the more viscous fluids, and is, 
morever, in complete accord with what is known of 
the luminiferous ether according to the theory of 
light. The property is rather a kind of elasticity, 
which ordinary fluids do not possess, but which faci- 
litates the propagation of transverse vibrations. 
One form of apparatus for the propagation of 
rotatiye oscillations is shown to the left of Fig. 3, 








and consists of a cylinder A mounted on a tubular 
spindle, and which is set into circular oscillations 


‘ around its axis by the little vibrating membrane C, 


which is attached to the axis of the cylinder by a 
little crank and connecting rod shown in detail in 


| Fig. 4. This membrane is set into vibration by a 


rapidly pulsating column of air contained in a 
flexible tube M by which the apparatus is connected 

















to the pulsation pump which was employed by Pro- 
fessor Bjerknes in his earlier experiments, and 
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which we figured and described at the time.* In 
Fig. 5 a somewhat similar apparatus for producing 





* See ENGINEERING, vol. xxxiii., p. 23. 
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horizontal vibrations is shown and marked N H C, 
the only difference between them being one of mecha- 
nical detail necessitated by the change in the position 
of the axis of vibration from the vertical to the hori- 
zontal. 

If circularly vibrating cylinders, such as we have 
described, be immersed in a viscous fluid and set 
into action, the following phenomena may be ob- 
served: 1. The effect upon the fluid itself, setting 
up therein a field of vibration, and corresponding 
by analogy with the production of a field of force 
around a wire conveying an electric current. 2. 
The effect upon other circularly vibrating bodies 
within that tield of force corresponding to the action 
and reaction of electric currents upon one another. 
3. The effect on pulsating and oscillating bodies 
similarly immersed, illustrating the mutual effects 
upon one another of magnets and electric currents. 
The first of these effects is one of induction, and, 
from what has been said in an earlier part of this 
article, it will be understood that the analogy 
between the hydrodynamic and the electric pheno- 
mena is direct and complete. The effects classified 
under the second and third heads, being phenomena 
of direct action (in the restricted use of the word), 
are uniformly analogous to the magnetic and electric 
phenomena which they illustrate. 

(Zo be continued.) 








THE AUTOBIOGRAPHY OF A WHITE- 
HEAD TORPEDO.—No. VIII. 

AFTER returning once more on board the ship, 
life went on very smoothly. I was, as I have said, 
duly taken to pieces and cleaned, my defects made 
good, and to allintents and purposes I was as sound 
as ever. Now I come to think of it, though, I 
am afraid this statement is not quite true, for 
though the rust had been duly cleaned off and I 
looked as bright as ever, it had eaten into me, and 
I did not work quite so freely as I used to. How- 
ever, I had plenty of go in me yet, and made two 
or three successful runs. 

Meanwhile there had been rumours of trouble 
stealing about, and at last these came to ahead, and 
we found ourselves actually at war with France. 

Now I don’t want to make this a political story 
at all; a Whitehead torpedo should have no 
politics ; all he has to do is to go straight and 
die manfully doing his duty. But at the same 
time I could not help hearing what was said by those 
about me, and from what I heard there seems 
little doubt that the country was, at the time I 
speak of, in a bad way. To be brief, the accusa- 
tions made against the Government were, that for 
the sake of economy the number and power of the 
ships had been permitted to fall far below what it 
should be. It was not for want of warning either, 
for the public press had for months been filled with 
articles and letters pointing this out, and showing 
by figures that could not be disputed that France 
was slowly but surely creeping up to us in the 
strength of her navy. One admiral of the fleet 
was particularly persistent in this respect, and you 
would think that the opinion of a man like that, 
who had worked his way up to the top of his profes- 
sion, should have had some effect ; and perhaps it 
may have had some, but, at all events, here we 
were at actual war with France, and our fleet, on 
which everything depended, was not superior to 
hers. Some said it was actually inferior, but our 
people did not generally believe that. The next 
point was, that our guns were all behindhand. 
Nobody even attempted to deny this. The only 
excuse offered by the authorities was that they had 
been waiting to copy from other nations. 

Our fellows were awfully indignant about this, 
the more so that it was a well-known fact that the 
system of wire building for guns, offering as it did 
very many advantages, and which had been at last 
very nearly adopted, had been persistently urged on 
the Government for the last twenty years. It showed 
such petty official jealousy they thought. The 
inventor was an engineer, and not a gunmaker. 
Hence the gunmakers refused to listen to him, 
until they were at last actually obliged to, when, as 
we know, it was too late. 

However, here we were arrayed against France, 
and the thing was to make the best of it. We, the 
proper Channel Squadron, were ordered to remain 
out in the Mediterranean, our places, as usual under 
the circumstances, being supplied by the reserve 
ships, and ships especially commissioned. We did 
not join the Mediterranean squadron, however, but 
two of their ships were sent to join our flag, thus 





making the squadron up to eight ships. The 
reason for this I only imperfectly understood, but 
it had something to do with the arrangements 
of the French fleet, part of which were at Toulon 


preparing for sea, while the remainder were some- | 
where over on the North African coast, threatening | 


Malta or Gibraltar. It was the former portion of 
the enemy that we were told off to look after, the 
other part of the Mediterranean Squadron watching 
the remainder. 

Our duty was to keep a good look-out on the 
movements of the enemy, running in as close as we 


could by day and retiring to a respectable distance | 


at night. We had six second-class torpedo boats 
attached to the fleet, and these were always kept 


in the water (except on the approach of bad wea- | 


ther) and with the steam pinnaces of the fleet, did 


duty as guard-boats, forming a cordon of about 


two miles inside the squadron, so as to give timely | 


noticeof any attempted torpedo attacks onthe part of 
the enemy. Besides this the ships always had their 
torpedo nets out at night, and one watch was almost 
always on deck specially detailed to man the guns 
(machine guns especially) should the enemy attempt 
to attack us with torpedoes. They on their part 
had swift cruisers always on the watch and an op- 
posing force of torpedo boats guarding the harbour. 

Matters went on like this for three weeks or 


more, many feints at night attack being made on | 


both sides, but neither party making a real attack. 
Having been used as an exercising torpedo, I was 


very much afraid that now we had come to real | 


fighting I should be sent below, and my place taken 
by one of the torpedoes which had not been used. 
But to my delight it was determined that I should 


have my proper gun-cotton charge in, and be used | 


should occasion occur. The reason for this rather 
unusual arrangement was that I had been running 
uncommonly well lately, and Hand (who still had 
charge of the torpedo work as well as the gunnery) 
considered it was better to have one which they 
knew than one which had not been practically tried. 
Two other torpedoes were placed in the second- 
class torpedo boat, which had, together with a new 
and powerful steam pinnace been sent out to us. 


The latter, however, though capable of steaming | 


sixteen knots, and being fitted with most of the 
latest improvements, had no Whitehead fittings. 
To remedy this, Hand proposed that when neces- 


sary one of the carriages belonging to the ship (there | 


were three on board) should be hoisted into the 


pinnace without its slide and placed pointing over | 


the stern (see Fig. 26). 


This method up to that time had never been | 
adopted in the service (indeed I don’t think even now | 
it is recognised as a service fitting), and was one of 


Hand’s original ideas. His plan was to run up 
astern or down ahead of the enemy, until getting 
pretty close, then swerve to the right or left, and 
fire his torpedo going away from the enemy. He 
was convinced that by this method a more effective 
attack could be made than by the ordinary method 
of tiring ahead, because : 

1. The boat could be more readily got into posi- 
tion. 

2. She need not stop to deliver her fire. 

3. There was more chance of the boat escaping. 

4. There would be less flurry in the minds of 
those on board when they appreciated that each 
moment was taking them further from the danger 
instead of running them into it. 

Considerable objections were raised to this last 
proposition of Hand’s, his opponents saying that 
anybody worth his salt would not be flurried by 
running into danger, and that it was a cowardly 
thing to strike your enemy and then run away. 


To this Hand replied, that however cool and | 


fearless a man might be, he must appreciate the 
fact that the boat and the lives of several of his 
fellow-creatures were in his hands ; that it was his 
duty to do as much damage to the enemy as possible 
with a minimum amount possible to himself ; that 


| it was acknowledged amongst all civilised nations, 
| that the duty of a torpedo boat was to deliver her 
| blow, and then escape if she could, and that if the 
| ofticer in charge knew that his boat was running 
| out of danger, he would have his mind free to think 
of the discharge of the torpedo alone. If only the 
officer’s courage were called in question, he could 
show that, by going as close as he liked to the enemy 
| before turning, and he hoped to show them if the 
| opportunity occurred, that this courage was not 
wanting. 

This idea of Hand’s had been broached before 
war was declared, and I had been fired from the old 
steam pinnace several times very successfully. Now, 
as you may imagine, he was very anxious to try it 
in real earnest. Accordingly he had spent much 
‘ of his time in observing the position of the French 


| fleet whenever we got near enough to do so, an 
the outcome of it was, that he proposed to Captain 
Tarr to make a night attack on the French fleet. 
A dash of all our torpedo boats would have had no 
etfect, as it would simply have meant a hand-to hand 
fight with the numerous guard-boats at the entrance 
of the harbour. What Hand proposed was, to take 
the main portion of the boats, to divert the atten- 
tion of the French guard-boats by an assumed 
attack on one of the smaller vessels, which were 
used in combination with them to patrol the en- 
trance. By this means he hoped to be able to get 
| the mass of the guard-boats away to the western en- 
| trance, while he, with two boats, the second-class 
torpedo boat and the new pinnace, would creep in 
| along the eastern shore and attack two of the vessels 
| lying furthest out in the roads. Captain Tarr 
thought the matter over, and fancying there might 
be some chance of success, laid the proposal before 
the admiral. After some debate the latter agreed 
to it, but objected to Hand going away in charge, 
for should anything happen to him, there was the 
gunnery and torpedo lieutenant gone at once. 
This was a great blow to Hand, who of course was 
longing for an opportunity to distinguish himself, 
and thought it very hard lines that he should not 
have the chance of coming to the front in his own 
| particular line. The admiral, however, was firm, 

but promised him that should the attack be success- 
| ful, his claim for promotion should be fully recog- 
| nised. With this Hand was fain to be content, and 
| putting his own feelings on one side busied himself 
| with preparations for the attack. 

There would be no moon on the third night from 
the time when this was settled, and it was decided 
| that the attack should take place then. A lieutenant 
was told off for the second-class boat, while the sub- 
lieutenant (Willis) belonging to the steam pinnace, 
and who had always been in her when the trials were 
carried out with the torpedo over the stern, was 
allowed to remain in command of her. Captain 
Tarr was very undecided for a long time about this 
latter arrangement, as he thought sv young an officer 
very likely to be flurried. Still Willis had seen the 
thing done many a time when practising, and finally 
it was decided that he should go. I rather fancied 
that I might be sent as I had generally been used 
for exercising in this way, but another carriage was 
taken, and thetorpedo that happened tobe in it at the 
time was selected. Just as meg too, or else I should 
never have been able to write these my adventures. 
However, I can tell you pretty well what occurred ; 
indeed I can throw more light on the matter than 
| most people, because I happened to hear a conver- 
| sation between two of the men afterwards, which 
| never came to the ears of those in authority—more 
is the pity! The pinnace and torpedo boat left the 
| ship at about 11 p.m., the squadron being at that 
| time twelve miles off the harbour with a pretty 
fresh breeze blowing from the north-east. It had 
been arranged that the guard-boats, which asa rule 
kept in two lines inside of us, should, at half-past 
eleven, edge further down to the westward, and 
make a feint of attacking one of the corvettes in 
that direction. Certain gunboats were to be fired 
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go as to endeavour to attract the guard-boats that 
way. Of course it was not expected that the whole 
bevy of the enemy’s boats would swarm down to 
the point attacked. But Hand fancied that there 
would be ageneral move right along to the westward, 
and that by these means the two boats might be 
able to creep up the eastern shore unobserved. 
True there were powerful batteries there and sen- 
tries on them, who kept a bright look-out, but there 
were so many of the enemy’s boats perpetually 
passing in and out that the probabilities were they 
would be able to pass without much trouble, if an 
alarm was not given from the boats. 

True to time the sham attack commenced, and 
indeed it became a real attack, for one of the second- 
class boats getting pretty close to the corvette, 
fired a Whitehead at her, which, however, had no 
effect, and our boat got terribly knocked about with 
machine gun fire for her pains. <A sort of desul- 
tory action then took place between the boats, 
our object being to keep them employed, and 
theirs to defend the corvette. 

Meanwhile the two boats crept stealthily along 
the shore, meeting with no obstruction of any kind, 
but going very slowly to avoid making any noise 
with the engines. They met with no adventures of 
any kind until they got inside the forts, and were 
beginning to look out for the ships which they had 
come to attack. The night was, as I have said, 
intensely dark and hitherto they had been guided 
by the compass, the wash of the waves on the shore, 
and the occasional loom of the forts. According 
to their calculations they had not got very far 
inside these latter and had yet some little time to 
go. Suddenly, and as it appeared almost close 
alongside them, rang out the sharp ‘‘ Qui vive” of a 
French sentry. You may imagine they were rather 
startled, but soon recovering, they looked eagerly to 
see where the hail came from. Meanwhile the 
‘*Qui vive” was repeated, and the flashing of a light 
showed a vessel on the starboard beam. I should 
have told you that the pinnace had her outrigger 
torpedoes on board as well as the Whitehead 
(see Fig. 26), and a sudden bold resolve flashed 
upon Willis. He was a very good French linguist, 
and immediately answered ‘‘ Jean Bart,” at the 
same time moving ahead with his engines, and 
rigging his port torpedo out quietly. You see he 
had noidea what the proper answer to the ‘‘ Qui vive” 
might be, but he thought by answering the name 
of the French flagship, Jean Bart ; even if it did not 
mean anything, it would at all events make them 
hesitate as to whether it was one of their own boats 
or no, and by the time they had made up their 
minds he hoped to be alongside. 

[In the English Royal Navy, when a sentry 
sees a boat approaching any time of night, he 
always hails her ‘‘ Boat ahoy,” the persons in the 
boat, if they belong to the service, answer as 
follows, according to their rank : 

An admiral answers ‘‘ Flag ;”’a captain, the name 
of his ship ; a commissioned officer, ‘‘ Aye, aye ;” 
all others, ‘‘ No, no.” 

Not content with this though, as he couldn’t see 
how the vessel was laying, he hailed her again 
in French, in peremptory accents, ‘‘ To show a 
light.” The people on board had now evidently 
made up their minds that it was one of theirown 
boats wishing to come alongside on some urgent 
business, for a light promptly appeared, and by it 
those in the pinnace could see the man ropes being 
put over the gangway ready for the supposed friends 
to come up the side. Willis saw not only this, but 
the light enabled him to see the position of the ship. 
Accordingly he steered right up under the quarter, 
as if going alongside the starboard side, only when 
he got there (going quite slow) he suddenly put his 
helm to starboard, got his port torpedo in good con- 
tact, fired it, andthen went full speed astern (see Fig. 
27). The result was instantaneous. A heavy con- 
cussion was felt, making the boat shiver from stern 
to bow. A tremendous wave was thrown over the 
boat, partly filling her second foremost compartment, 
which was not covered in, and the whole French 
ship seemed to spring into life. Confused shouts 
and noises were heard, and three or four of the 
guns were fired, apparently quite at random, show- 
ing that the men were there ready, and had simply 
primed and fired in the confusion. Meanwhile the 
boat went astern, and under the influence of her 
starboard helm the bow came round to starboard. 
One would have thought that enough had been 
done then, and that he might honourably seek his 
own safety, and that of his boat’s crew, but the 
brave young fellow was not thus satisfied, Allow- 








ing the engines to run on astern till he had got 
well off the starboard quarter, he then deliberately 
went on ahead again, steering so as to bring him up 
on the starboard beam, and then putting his helm 
hard a-port, he headed away from her, and the 
moment his stern was pointing at her fired his 
Whitehead at a distance of a little over a hundred 
yards. A few seconds afterwards a second explosion 
showed that this, too, had taken effect, and then 
he thought it high time to be off. Even then he pre- 
served his coolness, and instead of drawing forward 
his fires and going away at full speed, which would 





FIC.27 


have necessitated a volume of sparks from the 
funnel, he quietly made for the point at which he 
had entered the harbour, and soon disappeared into 
the darkness at the mouth of the harbour. He 
began to hope then that he would be able to crawl 
out as he had come in, but in this he was dis- 
appointed, fora few seconds only had elapsed since 
his getting clear, when electric lights began to play 
over the surface of the water from the ships inside 
the harbour and from the forts. The latter were 
the worst, since from either side a beam was thrown 
right across the entrance. There was no help for it, 
he must dash through this illumined part to get 
clear. 

Meanwhilethe waterin the boat was washing about 
and seriously interfering with the stoking, so baling 
and pumping were at once resorted to, and the water 
soon began to diminish perceptibly. By the time 
they had approached the beam of light it was pretty 
well clear, and the fires began to burn brightly once 
more. Nothing for it now but a dash, and order- 
ing the engineer to go ahead full speed, he steered 
straight for the middle of the entrance. In doing 
this, heknewhe should probably havetorun the gaunt- 
let of two or three of the guard-boats outside, but he 
thought this preferable to the risk of being sunk 
close in shore by the batteries. For if once he got 
among the guard-boats, the forts could not fire for 
fear of hitting their own friends. 

Whiz! Bang! And a shower of shrapnel bullets 
striking the water well astern of him as he passed 
the light, showed that he had been seen. The 
guns were evidently trained on the light, but 
allowance had not been made for his speed. Another 
shot with the same result. Try as he might, he 
could not get out of that beam of light which was 
kept on him unflinchingly. At this moment he 
heard the sound of a boat coming up astern and 
apparently flying through the water in pursuit. He 
gave himself up for lost then, recognising that one 
of the French torpedo boats was in pursuit. How- 
ever, he determined to fight to the last and to this 
end prepared his hand charges ready for close 
quarters. At this moment he heard a voice from 
the approaching boat, saying quietly, ‘‘ Starboard a 
little.” 








CABLE TRAMWAYS. 
By J. Bucknati-Smira. 
(Continued from page 257.) 

Tue fourth cable tramway in San Francisco was 
constructed about two years after the California- 
street line, the route selected being Geary-street, 
a central and densely populated thoroughfare con- 
necting some of the principal business centres and 
attractive resorts of this beautiful western city. 
The gradients upon this line are, however, com- 
paratively unimportant, as will be seen upon 
reference to the longitudinal section as represented 
in Fig. 35, page 308. 

The Geary-street cable tramway was completed 





in March, 1880, under the superintendence of Mr. 
W. Eppelsheimer, the length of the line being at out 
13,200 ft., or 24 miles; the gauge is 5ft. The 
Market-street terminus is 35 ft. above datum level, 
and the maximum elevation attained is about 350 ft. 
above this base. 

The construction of the permanent way and cable 
tube used upon this line is shown in the trans- 
verse and longitudinal sections, Figs. 36 and 37 re- 
spectively. ‘The central slotted tube A is practi- 
cally of similar construction to other examples 
already described, and with the exception of draw- 
ing attention to its very compact or small section 
(viz., about 7 in. by 13in. in the clear), a very 
eursory explanation will suffice to make its construc- 
tion understood. 

B represents one of the intermediate trough- 
shaped castings which form the principal elements 
of the tube. These carry the slot beams or rails b 
(in this case ordinary inverted rails), so arranged 
as to leave a parallel opening or clearance c between 
them, through which the cable grippers operate and 
travel. The sides, bottom, and foundations of this 
tube are chiefly composed of woodwork D, as repre- 
sented in the drawing, the side planks, however, 
being so arranged as to be capable of being readily 
withdrawn and replaced by concrete if desired. 
The rails E are laid upon longitudinal wooden 
sleepers carried in chairs e connected with the tube 
frames by transverse and diagonal bracings f and g. 

The cable supporting pulleys H, situated at suit- 
able intermediate distances along the tube A, are 
of special design, as will now be explained. The 
type of cable-gripping apparatus used upon this 
line differs from those employed and described upon 
earlier lines, inasmuch that the jaws are arranged 
to engage and hold the cable in the same vertical 
plane as the slot in the tube, as referred to in our 
last article, in contradistinction to the L-shaped 
type of apparatus. 

In consideration of the action of this type of 
gripper, and of the accepted desirability of allowing 
the cable to travel out of the plane of the slot, in 
order to prevent some amount of wet and dirt 
falling upon it, a special form of supporting pulley 
was designed so as to meet both requirements. 
These pulleys are about 3 in. broad, and are formed 
with inclined or conical peripheral surfaces terminat- 
ing with vertical flanges, as shown in Fig. 36. X 
indicates the centre line common to the tube slot, 
grip-shanks, nipping jaws, and cable when the latter 
is engaged in the jaws, and Y shows the position 
of the hauling cable when running free upon its 
carrying pulleys H. 

It will now be understood that although the pass- 
ing cars drag the cable into the same plane as the 
tube slot, it is caused to so return to its supporting 
pulleys and slide down their inclined surfaces, as to 
run when free under cover of one of the slot rails b, 
as shown at h, Fig. 36. 

Figs. 38 and 39 represent a side elevation and an 
end view (with quadrant frame removed) respec- 
tively, of the Geary-street Company’s gripping 
apparatus above referred to. A is the operating 
lever, terminating with the bent enlargement a 
working upon the fulcrum a' carried by the plate 
B to which the quadrant frame bis attached. To 
this lever there is pivotted a double link c, the 
opposite extremity of which is connected to the 
carrying plate or bar f, which is suitably attached 
to the central grip framing of the dummy car. 
C are the vertical shank or actuating plates, fixed 
at their top ends to the quadrant plate or bar B, 
whilst their lower extremities terminate with the 
framing D provided with horizontal rollers E. The 
lower framing bar f, connected to the car, carries 
the central shank plate F terminating with the 
jaws G, mounted upon hinged joints g, so as to be 
capable of moving radially to or from each other 
as the rollers E are raised or lowered in a vertical 
plane. These swinging jaws are fitted with suitable 
metallic packing pieces A, which may be readily re- 
placed when worn out from pressure or friction upon 
the cable I. In this apparatus, it may be observed 
that no small friction or carrying pulleys are pro- 
vided for the cable to run upon, when the jaws are 
released, and as in the other gripping appliances 
described in our previous articles. 

In the accompanying illustrations the gripping 
apparatus in question is shown in its open position, 
and the cable is therefore assumed to be running 
inoperatively through it. When it is required to 
close the apparatus in order to impart the move- 
ment of the cable to the dummy, then all that is 
necessary is to pull over the lever A from right to 
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left, whereupon, the said lever, with its quadrant link, and thus the pair of rollers E, carried at the | tightly grasp the cable between the concave dies or 
frame and shank attachments ©, will be raised up lower extremities of C, will be caused to force the | packing pieces h. 5 ve ; 
bodily about the lower pin or fixed fulcrum of the | swinging nipping jaws G closer together so as to | Upon examining the engravings, it will be evident 
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that these nipping jaws and the cable carried within 
them lie in the same vertical plane as the shank 
connections C and F, as indicated by the dotted line 
Z, Fig. 39, and therefore, at places where the cars 
are upon the line, the cable for some distance is 
held immediately beneath the slot in the tube. The 
degree of importance to be attached to maintaining 
the cables always under the cover of the solid por- 
tion of the tubes, as effected by the employment of 
the L type of gripper, we shall not now pause 
to discuss, as indeed there appears little or no 
practical evidence either for or against such arrange- 
ment. 

The Geary-street gripping apparatus resembles 
that previously described upon the Clay-street line, 
inasmuch as their construction necessitates receiv- 
ing and discharging the cables in a vertical direc- 
tion, whereas the Sutter-street and California-street 
appliances perform the same functions laterally, or 
in a horizontal direction. It will be readily ap- 
parent, that in the employment of the former type 
of apparatus, care must be exercised that the cables 
are not repeatedly dropped out of their jaws, when 
it is really intended to let them run through them 
inoperatively. But when such slips have occurred, 
the cables have been very rapidly regained by the 
use of handhooks, owing to the very convenient 
and accessible position that the cables always bear 
to the jaws of the gripping appliances. It is 
evident that in the case of the L-shaped type of 
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apparatus, that it is more difficult to drop a cable 

unintentionally (except when stopping on curves as 
| before alluded to) than in the former example, but on 
the other hand it should not be lost sight of, that at 
places where it is necessary to relinquish a cable 
/and again retake it, the vertically acting type of 
| grip has the advantage. 
Let it be assumed that adummy upon the Geary- 
| street line has arrived at the engine-house machinery 
| pit, situated beneath the roadway, and it is there- 
| fore necessary to release the ingoing cable promptly ; 
| then all that is required is to simply throw open 
the grip to its full extent, whereupon the cable at 
once falls out of the jaws by gravitation clear of the 
apparatus. When the car has travelled over the 
pit by momentum, the outgoing cable is so raised 
by a suitably-located fixed pulley as to conduct it 
into the jaws of the open grip, which are then closed 
and the system of haulage continued. 

Reverting to the engine-house, car depdt, and 
offices of the Geary-street Railroad Company, which 
are situated about 8000ft. west of Kearny-street, 
they may be fairly recognised as amongst the best- 
arranged and appointed premises of the kind. The 
building, which is constructed chiefly of wood, is 
located in a valley at the corner of Buchanan-street, 
the car depét and oftices being chiefly arranged upon 
the street level, whilst the engines and machinery 
are situated in the basement with nothing over- 








| head, and an elegant gallery is erected round this 





spacious room, to which there is direct access from 
the street. 

The engines employed to operate this line are two 
in number, one of which is kept in reserve. They 
are of the horizontal type, with cylinders 18 in. in 
diameter by 48 in. stroke, provided with automatic 
variable valve gear, and work to an average piston 
speed of about 370 ft. per minute. Steam is sup- 
plied to these engines by three steel boilers about 
16 ft. long and 4ft. 4 in. in diameter, having sixty- 
three steel tubes 3in. in diameter. The average 
working pressure of steam used is about 70 lb. to the 
square inch, although it is stated that 10 1b. pressure 
of steam is quite sufficient to set the engines, ma- 
chinery, cables, and pulleys in motion when no cars 
are being hauled upon the line. The approximate 
daily average consumption of fuel for nineteen 
working hours is 11,250 1b., or about 5 tons. 

The dummies and cars used by this company 
weigh respectively 4800 lb. and 40001b. each. The 
extra weight of the dummies over that of the 
ordinary cars (which is quite an exception), may be 
remarked, but this is to be chiefly attributed to 
the heavy angle irons used in their construction and 
to some metallic embellishments, which, although 
presumably ornamental, are by no means essential. 
From eighteen to twenty of these dummies and 
cars are used daily throughout the system, their 
intervals of departure varying from 3 min. to 
6min. according to the period of the day and the 
traffic. 

Two cables are employed to operate this line, the 
one east and the other west of the engine-house, 
and measure about 16,600 ft. and 11,000 ft. respec- 
tively, or 27,600 ft. together, for about 26,400 ft. of 
single track. These cables are composed of six 
strands of nineteen crucible steel wires, the average 
linear velocity at which they are driven being about 
600 ft. per minute. 

These cables are driven by plain grooved drums 
and followers mounted on countershafts, practically 
similar to the arrangement already described on the 
Sutter-street line, but the motion from the prime or 
engine shaft is in this case communicated to the 
former through rope belting, in lieu of spur gearing, 
and by this arrangement the noise of the working 
parts is much reduced. In cases where engine 
houses for operating such mechanical systems of 
haulage are unavoidably located in densely popu- 
lated districts, the question of silently-acting ma- 
chinery cannot be disregarded as a matter of little 
importance. 

The average life of the cables run upon this line 
is about 9$ months, which is below the average of 
those on most other lines. Individual cases may, 
however, be cited in which the lives of the cables 
have met every expectation; for instance, one 
lasted for eighteen months after running at the rate 
of about six miles per hour of 193 working hours per 
day. However, it appears to be now generally ad- 
mitted that the average lives of the cables used 
upon the Geary-street line, are somewhat below 
most of the other company’s returns. This is attri- 
buted by some persons, to the additional wear in- 
flicted upon the cables by the employment of top 
boxwood bearing pieces at the changes of grade on 
the line, in lieu of proper depression pulleys, and 
also to the cables being unduly exposed to wet and 
dirt from the road, owing to their being so much 
under the tube slot. The importance to be attached 
to such causes is, however, small, and far more evi- 
dence supports the contention that these results 
more likely arise from slipping or sliding with the 
grippers towards the Kearny-street end of the line, 
and to the complex bending of the cable at the 
lower terminal pit where a turntable is located. 

Some small degree of slipping upon the cables 
must at times necessarily occur, but the practice of 
reducing the speed of the cars by allowing them to 
slip upon the cable must prove detrimental to the 
lives of the ropes. In practice, no appreciable slip 
is necessary in order to start acar smoothly. The 
closing motion, whether communicated by a hand- 
wheel or lever, should be steady and uniform until 
the cable is tightly held. When once a car com- 
mences moving upon such gradual application of the 
power, there is no occasion to give the lever or 
wheel of the apparatus a final pull and thus unneces- 
sarily jam the cable, a practice, however, by no means 
uncommon amongst cable car drivers. The maximum 
pressure and adhesion is obviously required for 
starting the cars and not for maintaining them in 
motion. 

On the whole, the Geary-street cable tramway 





certainly affords a good example of the system in 
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question, both as regards economical constructionand 
mechanical efficiency. The construction and equip- 
ment of this line cost about 10,0007. (50,000 dols.) 
per mile, and it has earned as much as 17 per cent. 
upon its capital. There have been called up 
37% dols. per share, and the stock has attained 
the value of 98 dols. and upwards. 

Before quitting the Geary-street Company’s cable 
system we would direct brief attention to the com- 
plex nature of the traffic throughout the street upon 
which this line is laid, as it affords valuable evidence 
regarding the highly efticient and reliable manner 
in which the traffic upon a properly constructed 
cable line can be conducted. The line, it will be 
remembered, is about 13,200 ft. long, consisting of 
separate up-and-down tracks throughout, laid with- 
out appreciable curves. Independent of the ordi- 
nary street traftic of a heavy character, which has 
to be contended with, the route of the line in ques- 
tion is either intersected or interrupted upon no less 
than six separate occasions by other tramway 
systems, and as will be understood upon reference 
to the diagrammatic plan given at Fig. 40. From 
this figure it will be seen that the Geary-street cable 
line commences from the turnable A, located at the 
eastern or Market-street terminus, and extends in 
a westerly direction towards the Pacific shores ; a and 
b represent the up and down tracks respectively of 
the line, from which it may be noticed that tram- 
way trattic in the United States is conducted in an 
opposite manner to the practice observed in this 
country, that is, the ‘‘ up” traffic is conducted upon 
the right-hand line or side of the street. Passing 
from this lower terminus, a few feet westerly, to 
Kearny-street (see also section, Fig. 35), the line in 
question is at first completely intersected by the 
horse tramway of the North Beach and Mission- 
streets Company, marked B on the plan, whilst a 
branch of the same (C) joins the Geary-street cable 
lines immediately west of Kearny-street. Besides 
this special interference at the very commence- 
ment of the cable traftic, it should be mentioned 
that the ordinary vehicular and foot traffic along 
and across Kearny-street to Market-street is excep- 
tionally heavy, these being the two principal streets 
in the city. 

Progressing west, we next find the cable and North 
Beach and Mission-streets horse cars travelling over 
the same lines until arriving at D, when the former 
continue their straight course, whilst the latter de- 
viate to either side to the passing places d, and 
subsequently rejoin the cable line a short distance 
further on, where the cable and horse traffic is again 
jointly conducted over the same way. Continuing 
a westerly course for about 412 ft., the line in ques- 
tion crosses Dupont-street, from which it is cut by 
the horse lines E of the City Railroad Company. 
About 458 ft. further west, the horse traffic of the 
North Beach and Mission - streets Company is 
diverted from this cable line at F, Stockton-street, 
but whilst this extra traffic is got rid of here, 
another company’s horse lines immediately obtain 
partial running powers over the line in question, 
viz., those of the Central Railroad Company, as 
represented at G on the plan. Continuing for about 
1300 ft. in the same direction, the Geary-street 
cable line crosses Taylor-street, where the horse 
traftic of the Central Railroad Company leaves the 
former, as indicated at H. The line then extends 
for a distance of some 1650 ft. further without 
similar interruption, or until it arrives at Larkin- 
street, where a branch of the Sutter-street cable line 
crosses Geary-street. At this point the drivers of 
the Geary-street cars have to release the cable 
and travel over the interruption by momentum, 
retaking it on the other side, for the Sutter-street 
Company having the previous right of way, have 
carried their cable above that of the other com- 
pany. 

Towards the western terminus of the line, we cut 
Fillmore-street about 825 ft. west of the engine- 
house (on the corner of Buchanan-street) along 
which a branch horse line of the Central Railroad 
Company runs, which thus again intersects the 
Geary-street cable line. 

From the above facts it will be understood that 
the operation and control of the cars upon this cable 
line must be highly efficient, or collisions would 
be continually occurring, and therefore it admirably 
serves to exemplify with what precision and safety 
cable tramways may be operated. 

The illustration given at Fig. 41, showing a 
portion of the Geary-street cable line with a dummy 
and coupled open car thereon, is an accurate repro- 
duction from a photograph and gives a very good 





idea of the general appearance of the cars and per- 
manent way of the line. 

In describing the Clay-street cable line (in some 
previous articles) we called attention to the fact 
that the drainage of the slotted underground 
cable tube was effected by connecting it at 
suitable intervals with the drains or sewers in 
the street. Some such provisions are common 
to all street cable tramways, the intervals of con- 
nection varying from about 40 ft. to 200 ft. ac- 
cording to circumstances and opinions. In some 
cases it may be convenient and admissible to con- 
nect, say, half a dozen pulley pits together before 
communicating with the street sewer, whilst in 
others it may be desirable or compulsory to connect 
each pit separately. In Europe it may be con- 
sidered necessary to trap all such connections, but 
practice proves that such measures are usually quite 
unnecessary. Touching upon this part of our subject 
the following extract from the ‘‘ Annual Hygienic 
Report” for 1880 by the medical officer for the city 
of San Francisco, may be read with interest : 

‘*The engineer, under whose supervision this 
road was constructed, found it necessary for pur- 
poses of drainage to connect the tube through 
which the cable runs with the sewer in the street, 
by pipes 4 in. in diameter. These pipes are placed 
at intervals of 40 ft., and so thorough does the 
ventilation seem to be that no complaint has been 
made of any offensive odours from this sewer since 
the construction of this line. Speaking from a 
sanitary standpoint I believe Geary-street to be the 
most desirable thoroughfare to live on. The 
offensive and mephitic vapours, which under cer- 
tain degrees of pressure penetrate the dwellings of 
other streets inthe city, here escape into the open 
air in a form so diluted as to be both inodorous 
and innoxious.” 

(To be continued.) 


THE PARIS ELECTRICAL EXHIBITION. 
THE ceremony of opening this little Exhibition, 
which has been the work of the International 
Society of Electricians, and of its President, M. 
Georges Berger, took place on Sunday last, the 22nd 
inst., at 9.30 p.m. Thanks to the courtesy and 
assistance of Admiral Moucher, nothing has been 
left undone to insure the success of this Exhibition, 
both as regards arrangements and the influential 
patronage that has been secured for it. Only a 
limited number of visitors were invited to assist at 
the opening ceremony ; these were chiefly members 
of the Society or exhibitors. Quite a special cha- 
racter, however, was imparted by the presence of 
the President of the Republic, and of many persons 
important in diplomacy, war, and science. 

Admission to the Exhibition is quite gratuitous, 
the presentation of an invitation being alone re- 
quired, and such cards can be obtained without any 
difficulty. Passing over the circumstances that 
attended the opening on Sunday evening last, we 
propose to describe the specially interesting charac- 
teristics of the present Exhibition, which consist 
of two distinct parts—the installations for producing 
electricity, and the Exhibition properly so called. 
The former are placed in a large hall constructed 
especially for the purpose in the courtyard outside 
the Observatoire ; the sketch on page 309 indicates 
the general arrangement of the engines and dynamos 
grouped in this hall, and which are as follows: 
The first countershafting, which, like the others, 
runs on framing placed on the ground, is driven by 
a portable engine by Messrs. Calla (Chaligny and 
Guyot, Sionnert) of about 40 nominal horse-power, 
but working up to 72. From the countershaft the 
following generators are set in motion: (1) a 
De Meritens dynamo feeding forty-five Aboilard 
incandescence lamps (50 volts 1.2 amperes) ; (2) a 
Gramme-Breguet dynamo with two armatures, 
used in the experiments of M. Cabanellas ; (3) a 
Gramme-Breguet machine, with two armatures, of 
which only one is used to supply six Breguet arc 
lamps ; (4) a spare Gramme-Breguet dynamo ; (5) 
a Gramme-Breguet dynamo, with two armatures, 
each of which feeds fifty-three Edison 16-candle 
lamps; (6 and 7) two De Meritens magneto ma- 
chines feeding sixty Cruto lamps of 50 volts and 
1.2 amperes, and nine lamps of 50 volts and 2.5 
amperes ; (8) a De Meritens dynamo feeding fifteen 
Aboilard lamps. 

The second countershafting is driven by a Weyher 
and Richemond portable engine of 35 horse-power. 
This imparts motion to (9) a Gramme octagonal 
dynamo for transmission of power, which drives a 
Geneste and Herscher fan and a band saw. These 











are in the entrance vestibule, and besides them in 
the middle of the large temporary inclosure, is an 
Alauzet printing press, while the cupola of the ob- 
servatory is also turned by the same means ; (10) an 
auto-exciting Gramme alternate current machine 
supplying two pendants, each with three Jablochkoff 
candles at the gate of the Observatoire, and six Jab- 
lochkoff candles in the entrance court ; (11) a 
Siemens direct-current dynamo feeding a pendant 
with six Siemens are lamps; (12) a Gramme ma- 
chine, workshop type, constructed by MM. Mignon 
and Rouart supplying current to four Cance lamps, 

The third countershaft is driven by a 25 horse- 
power portable engine by Weyher and Richemond, 
and actuates (13) a Gramme machine (Ducommun 
type), feeding six Cance lamps ; (14) an auto-excit- 
ing alternating current Gramme dynamo, supplying 
a candelabra with seventy-two Maxim lamps. Only 
one half of the machine is in work for this pur- 
pose ; (15) a small twenty-lamp Edison dynamo. 

The fourth countershaft, driven by a 25 horse- 
power Weyher and Richemond engine, is used for 
transmitting motion to five Gérard machines of 
different patterns. Beside the foregoing there is in 
one corner of the hall a Weyher and Richemond 
boiler, which furnishes steam to a_ high-speed 
Parsons engine exhibited by M. A. Triponé. This 
motor, which develops 20 horse-power at aspeed of 
from 1000 to 1200 revolutions per minute, drives 
directtwo dynamoson the same shaft ; analternating 
Gramme machine which serves as a duplicate for 
dynamo No. 10, andaSiemens machine, the current 
from which goes to two Siemens lamps in the Con- 
ference Hall, with an additional circuit to the Gau- 
lard and Gibbs apparatus. 

Lastly, in a small annexe close to the hall is a Calla 
portable engine, and a Gramme machine by Sautter 
and Lemonnier, lighting alarge lamp in a Mangin pro- 
jector. This projector surmounts the cupola which 
is turned by the electric motor before referred to. 
The machine gallery is lighted by two Breguet and 
four Cance lamps, supplied by dynamo No. 12. 

As the readers of ENGINEERING are well acquainted 
through its columns with the characteristics and 
details of the various dynamo machines enumerated, 
we need not now do more than give the simple list, 
and the arrangement for driving them. 

Before proceeding to describe the principal objects 
collected at this Exhibition we may examine the 
system of distributing the light that is obtained 
from the 200 horse-power at work in the build- 
ing. The plan of general arrangement which 
we publish, shows that the exhibits are distributed 
through a series of rooms and in a large temporary 
structure. These various salons, decorated with 
the portraits of illustrious astronomers, contains 
also statues of Laplace and Cassini. In addition 
to the electrical exhibits a number of astronomical 
apparatus are shown, and a collection of standards 
and various photographs which add to the interest 
of the Exhibition. 

We have already said that twelve Jablochkoff 
candles light the entrance and the exterior of the 
Observatoire. Four Cance lamps illuminate the 
vestibule and staircase. In the verandah is a lustre 
of six Siemens lamps, and there are besides four 
Breguet lamps. The great transverse gallery and 
the front salon contain a group of Gérard lamps, 
and a group of lamps fed by Tarriaut accumulators, 
while along the sides are twenty-two brackets each 
with six lamps of the Edison, Gérard, and Aboilard 
types. 

The main salon H, which contains the exhibits 
of the Ministry of Posts and Telegraphs, is lighted 
by a lustre of Maxim lamps ; the Rotunda F by a 
lustre of five groups of eleven Cruto lamps arranged 
beneath reflectors of opaline glass; the Rotunda H 
by four groups of Edison lamps; the salon D by a 
large group made up of a Gérard arc lamp, six 
small Gérard lamps, and six large Gérards of from 
800 to 1000 candles ; the Conference Hall is lighted 
by two Siemens arc lamps. 

From the foregoing it will be seen that with the 
exception of the Cruto lamps, to which we shall 
again refer, the lamps in the Exhibition are well 
known and present no novelties. In a subsequent 
article we shall passin review everything in this 
little and very brief Exhibition which appears to 
possess novelty. 

Having described the general arrangement of the 
Exhibition, we may proceed to notice some of the 
new apparatus which give it a special interest. 
Among the electric lamps the one which has attracted 
most attention is the incandescence lamp of an 
Italian inventor, M. Cruto, and which was shown 
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in an elementary form for the first time at the Elec- 
trical Exhibition of Miinich. Since that time it has 
been considerably moditied, and is exhibited at the 
Observatoire by M. Mildé. At the first glance it 
presents the same appearance as an Edison lamp, 
having the same form of globe, and apparently a 
similar luminous filament. But this latter is made 
in an entirely different manner. A platinum wire 
is employed, ;}oth of a millimetre in diameter. 
This is obtained by the Wollaston process, that is to 
say, apiece of coarse platinum wire is covered with 
a stout coating of silver, and drawn down till the 
outside diameter is ;4 millimetre. The silver coat- 
ing is then dissolved in a bath of nitric acid, and the 
platinum wire is left behind. This wire is then cut 
into lengths, bent into aU form, and placed in a 
glass globe, in which circulates a current of bicar- 
bonated hydrogen obtained by the action of sulphuric 
acid on alcohol. This gas, previously purified, circu- 
lates around the platinum filament, through which 
an electric current is passed sufficient to bring it toa 
red heat. This decomposes the gas, and a thin coating 
of absolutely pure carbon is deposited on the wire. 
The operation is continued until a sufficient thick- 
ness of carbon has been deposited for each type of 
lamp, and the method of regulating the amount of 
deposit is effected very simply, and, in fact, almost 
automatically. Indeed, one of the most interesting 
features of the process is its great simplicity, 
although it is somewhat more costly than the ordi- 
nary methods of preducing incandescence lamps. 
After having been subjected to the action of the gas 
for two or three hours, the filament is taken from 
the glass globe, its diameter is carefully measured, 
the length is calibrated, and it is set on a platinum 
support, to which it is soldered by a very ingenious 
process. The filament is then introduced into a 
second glass globe charged with bicarbonate of 
hydrogen ; it is placed between pincers that hold 
the carbon near its union with the platinum, and 
the platinum some millimetres below. These pincers 
are then thrown into circuit, and a powerful current 
is passed through the part which is to be soldered. 
The platinum and carbon become incandescent, the 
bicarbonate is decomposed, and a fresh deposit of 
carbon solders the filament to its support. The 
system thus mounted is placed within the perma- 
nent globe, and a vacuum is obtained in the 
ordinary way, while the testing and finish- 
ing details present nothing of special interest. 
The finished lamp is then photometrically tested, 
and placed on a support something like the Edi- 
son mounting. Upon it is engraved the working 
constants. As an ordinary practical result, these 
lamps, working with 50 volts and 1.15 ampéres, 
give a luminous intensity of 20 candles, or the 
equivalent in luminous spherical intensity of 1.1 
Edison A lamps. This result is interesting, espe- 
cially as the life of the lamp ranges from 900 to 1100 
hours, as was demonstrated by various careful tests 
made with some 250 lamps ; the most valuable trials 
having taken place at the Turin Exhibition. After 
prolonged use, a diminution in the fall of potential 
is produced, to a more marked degree than in the 
Edison lamp, and the light can be maintained con- 
stant by increasing the strength of the current in a 
proportion that can be determined by means of 
resistances. The Cruto filament examined under the 
microscope appears to be uniformly magnetic, and 
is very regular, except at the curved parts where the 
diameter is slightly diminished, and it is here that 
rupture generally takes place. The great struc- 
tural regularity of the filament probably ac- 
counts for its high durability, and from the fact that 
it may be worked with a higher current than 
probably any other form of incandescence lamp. 
M. Desroziers, in a series of experiments ob- 
tained as much as 250 Carcel spherical luminous 
value per horse-power ; this characteristic is one 
likely to be of great value in electric lighting 
by incandescence of high intensity. At present 
only 20-candle lamps are made on the Cruto 
system. The carbon filament, when properly pre- 
pared, is grey in hue and of metallic appearance ; 
it is built up in very fine laminz indicating the 
mode of manufacture. The results obtained with 
these lamps vary as muchas 25 per cent., according 
to the care bestowed in producing the filament. If 


traces of air exist in the globe they very quickly 
manifest themselves by the surface of the glass 
becoming blackened, while an increased energy is 
required to maintain the brightness of the light. 

In the early days of this lamp it was thought 
necessary to remove the delicate platinum wire 
which forms the core of the filament by raising the 








strength of the current sufliciently to destroy it in 
the course of manufacture. This, however, was 
given up, and the platinum now remains either as 
a continuous wire, or as a series of small separated 
granules, 

We have already said that the Cruto lamps are 
employed in considerable numbers at the Observa- 
toire Exhibition. In the room F (see plan) they 
are arranged in five groups, mounted in the way 
indicated in the annexed sketch. Ten lamps are 





fixed radially round a disc, while another of a larger 
pattern is placed vertically. The whole is sur- 
mounted by an opalised glass reflector. Thi¥ 
arrangement is an elegant one, and the effect of the 
light is very agreeable. 


SIMPSON’S TIMBER DRY DOCKS. 

ALTHOUGH the use of timber is so universal in 
America, yet it will come as a surprise to most of our 
readers to learn that it is extensively used in the con- 
struction of dry docks, and that these structures are 
much preferred to those built of granite. That wooden 
docks should cost 30 to 50 per cent. less than those 
of stone will be readily understood, but until the 
nature of the North American climate is taken into 
consideration it will not be realised that they are in- 
finitely cheaper in maintenance. The alternation, 
however, from hot summers to hard winters proves ex- 
ceedingly trying to the joints of stone docks, and it 
requires constant repairs to keep them tight. The 
alternate contraction and expansion rapidly sepa- 
rate the cement from the granite and afford ingress for 
water, which on freezing effects a rapid disintegra- 
tion of the courses. In 1882 there were but four 
granite docks completed in the United States, and one 
was being constructed by the Government in the 
harbour of San Francisco. At the same date there 
were ten wooden Simpson docks, so named after the 
inventor. Three of the stone docks were built by the 
Government; the fourth, which was the result of 
private enterprise at San Francisco, has had its ex- 
posed surface covered with wood, and that in a locality 
where the winters are mild. 

Some of the principal advantages which the Simpson 
docks have been found to possess over stone docks, as 
usually constructed, are greater accessibility, better 
facilities for shoring and repairing vessels, better dis- 
tribution of light and air, dryness, and greater safety 
and comfort to the workmen in freezing weather. The 
greater slope given to the sides and heads of these 
docks, and the low narrow altars used, furnishes safe 
and easy means of access for workmen to the floor of 
the dock, direct from any part of the coping (see illus- 
tration on page 316), and also affords much greater 
facilities for easily and quickly repairing, receiving, 
and shoring up vessels in dock, conducting the work 
of repairs, &c. This feature also gives more light upon 
the ships’ bottoms, and the use of wood for floorings 
and altars is preferable to stone in winter, when the 
adhesion of ice and snow will be less upon the wood, 
and the discomfort of the damp chilling air inseparable 
from the use of stone docks when filled with frost, is 
largely obviated. Careful investigation shows that 
extensive repairs and renewals to well-built timber 
docks are not necessary until after twenty years’ 
service, and then only to the parts above the tide 
water ; also that the piles, floor and keel timbers, sills 
and abutments, and the timbering generally below 
low-water line of the oldest Simpson docks, are still 
in use and in a good state of preservation, and although 
the exposed timbers are more or less worn from con- 
stant use, and all are deeply water-stained, they are 
substantially as sound and serviceable as when put in 
twenty-eight or thirty years ago. 

The method of constructing these docks will be seen 
from our engravings. These views represent two diffe- 
rent docks, built by Messrs. J. E. Simpson and Co. ; 
the unfinished one is at Baltimore, and the completed 
example is the Erie Basin, Brooklyn. The former is 
470 ft. long on the top, 437 ft. at the bottom, the 
width on the top of the body being 113 ft., and at the 
bottom 45 ft. The contract price was 375,500 dols., 
and the time of building twelve months. Nearly the 
whole area of the dock was covered with water, and 
near the gate to a depth of 10 ft. or 12ft. Below the 
mud at the bottom of this water was a hard clay. 
The Erie dock is of the following dimensions : 





ft. 

Length overall on coping... ae’ .. 540 
»»  insideof caisson when on outer abut- 

ment ... “a dai a ae asc (GUO 
Length inside of caisson when on inner 

abutment... aes i da -- 490 





Width on top in body... 124 
“ OOF 45 as a 52 

99 9» at entrance ... 46 

w top “a _ 100 
Depth of gate sill below coping. » 27 
a me » high water a a 22 


The dock, together with an adjoining one of larger 
dimensions, is built upon spruce foundations through- 
out, the floor foundation piles being driven in rows 
spaced 3 ft. from centres transversely, and about 
4ft. 8 in. longitudinally, upon which are fitted and 
secured heavy transverse floor timbers of yellow pine, 
covered with spruce planking to form the floor, and 
carrying the keel blocks, the latter being additionally 
supported by four rows of piles driven under these 
floor timbers, and capped with yellow pine timbers 
along the axis of the dock. The heads of the piles 
along the keelway are also inclosed in a continuous 
bed of Portland cement concrete. Open box drains 
are provided at each side of the keeling beneath the 
floor timbers, leading to the drainage culverts at the 
head of each dock. The sides and heads of the docks 
are built with a slope of about 45 deg., the altars to 
high water level are built of yellow pine timber, 9 in. 
rise and 10 in. tread, and are bolted to side brace tim- 
bers, which aresupported by piles, and abut upon theends 
of the floor timbers. The altars are carefully filled in 
behind with clay puddle as the sides are built up, 
and from the level of high water to the top of coping 
the sides are built of concrete en masse, faced with 
Hoope’s artificial stone, the altars being continued of 
the same material to the coping level. The keel blocks 
are placed upon every floor timber, and bilge blocks of 
the usual form, sliding upon oak bearers, upon every 
other floor timber. Lines of close sheet piling of 
tongued plank inclose the floor of the dock, and also 
extend entirely around the dock outside of the coping, 
and across the entrance of the outer end of the apron, 
and at each abutment, forming cut-offs to exclude the 
tide water, &c. An iron caisson, used to close the dock, 
is made with sloping ends corresponding substan- 
tially with the slope of the side walls in the body of 
the dock. This bears against the sill and solid timber 
abutments the whole length of its keel and stem, no 
grooves being used. Each dock has two gate sills and 
abutments, the outer being to allow repairs to the inner. 

A timber dock, constructed under the superintend- 
ence of Mr. Simpson, who is now 73 years of age, was 
opened at St. John’s, Newfoundland, on December 15 


of last year. The following are the dimensions : 
ft. in. 
Greatest length on coping, head to outer 
gate sill ... ~~ aaa te .. 610 10 
Greatest length on floor, head to outer 
gate sill ... ans a sae . 569 6 
Greatest width of body on coping 132 6 
pe nS sa floor 49 10 
Least width of entrance, inner abut- 
ment, on coping ... ~~ aes a. oe Ss 
Least width of entrance, inner abut- 
ment, on floor... rae ada a eS 


Greatest draught of water over inner gate sill, high 
water, spring tide, 25 ft. 

This dock is located at Riverhead, in the harbour of 
St. Johns, and is similar in shape and construction to 
the wooden graving docks in Brooklyn, Philadelphia, 
and Baltimore. 

It is built upon spruce pile foundations, except the 
floor, which rests upon a bed of Portland cement con- 
crete, varying from 2% ft. in thickness at the head 
to about 6 ft. at the entrance. The concrete floor 
foundation itself rests upon a glacial deposit of 
wees slaty gravel immediately overlying the bed 
roc 


It would appear that this dock has been con- 
structed with great despatch, the contract having 
been made March 17, 1883, subject to the Legisla- 
ture passing an Act authorising the Government to 
ratify and confirm the same, which Act was duly passed, 
April 21, 1883. The site provided by the Government 
was only partially bare at low water, and a portion of 
it was occupied with pile wharves, &c. The contractors 
arrived on the ground May 9, 1883, and the first pile 
was driven May 28th. On December 24th, following, 
all outside work was suspended for the winter until 
April 24, 1884, when it was resumed, and the in- 
closed site first pumped dry ready for excavation, 
which began the following day. 

The entrance works were completed on November 
28th following, and water first admitted to the dock 
on the 29th ; the caisson was floated and set in place 
at the outer abutment November 30th, and the dock 
first pumped out December 2nd. 








MarskILtes Docxs.—The Marseilles Docks and Ware- 
houses Company, suffered severely from the cholera 
epidemic of 1884. The net revenue of 1883 was 139,856/. ; 
that of 1884 will fall short of this total by about 32,000/. 
For 1883 a dividend was distributed at the rate of 7 per 
cent. per annum ; the dividend for 1884 can scarcely ex- 
ceed 5 per cent. 
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DETAILS OF TANK LOCOMOTIVE FOR THE TAFF VALE RAILWAY. 


CONSTRUCTED FROM THE DESIGNS OF MR. T. HURRY RICHES, MEMB. INST. C.E., LOCOMOTIVE SUPERINTENDENT. 
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Iv our issue of the 13th inst. we gave a two-page | the same engine. In our present issue we complete 
engraving containing a longitudinal section and plan our illustrations by giving on the present and opposite 
of a four-coupled tank locomotive with a forward bogie | page, views of some of the special separate details and 
designed for the passenger service of the Taff Vale | also a perspective general view of the engine. 

Railway by Mr. T. Hurry Riches, the general super-! The engine is 30 ft. 94 in. in total length and 
intendent and engineer of the line. On page 266 of | 27 ft. 94 in. over buffer beams. The cylinders are out- 
the same number we also gave a cross section through | side, and are 16 in. in diameter with 24in. stroke. 
the cylinders and smokebox, and a back elevation of | The driving and trailing wheels are coupled, and are 








5 ft. 3in. in diameter, the bogie wheels being 2 ft. 9 in. 
The crossheads, of which we give two illustrations in 
Figs. 5and 6, page 312, are made of annealed crucible 
steel, the slide bars being of case-hardened iron. 
| Figs. 7 and 8 are respectively a sectional plan and an 
elevation of the small end of the connecting-rod, and 
Fig. 9 is a section through cylinder cover and piston. 
The axle-boxes for the coupled axles are shown in 
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Figs. 10 and 11. The axle-box guides, Figs. 12, 13, 
and 14, are made of cast iron and are fitted with a 
hardened cast steel liner, as shown, for compensating 
for wear. 

In place of the ordinary plug cocks, steam mount- 
ings with tappet valves are fitted. They are kept 
tight by the steam when pressure is on, and are held 
to their seating by a spiral spring at other times. 
This facilitates the valve being ground to its seat- 
ing, and allows dirt or particles of scale to escape 
without wearing grooves in the plug. All the 
mountings on the boiler are of this description 
excepting in the case of the gauge glass fittings, 
where it is of course necessary to have cocks or valves 
that will remain open. Fig. 10 shows a cylinder 
cock arranged on this principle. The boiler mountings 
generally are very well arranged with regard to handi- 
ness, so that the driver can reach them easily, a point 
not always fully observed in locomotive practice. 

The blast nozzle is of a special form, being arranged so 
that the orifice can he opened to 4 in. greater diameter, 
and it can be shortened by acouple of inches in height. 
Mr. Riches informs us that he has found by experi- 
ment that this blast has enabled goods engines to work 
at a reduction of fuel of as much as 4 lb. to 5 lb. per 
mile compared to the ordinary form of blast. 

The bogie is so arranged that the whole of the 
weight is carried by eight radiating links, which com- 
pensate one another and allow the bogie frame to 
arrange itself to any cant of the road without being 
affected by the main engine frames. This, together 
with 3}in. lateral play, and the ability to turn freely 
upon the centre, makes the engine very easy running 
on curves. The brake gear is neat in design and easy 
of adjustment. The engine is fitted with the automatic 
vacuum brake. 

There are two small snow ploughs set at an angle 
of 45 deg. to the road. They consist of an iron plate 
which finishes 3in. above the rail, but a sheet of 
india-rubber gin. thick is carried to the top of the 


il, 

Figs. 16 and 17 illustrate a very neat arrangement of 
wheel flange lubricator introduced by Mr. Riches. It 
is for lubricating the flanges of leading wheels when run- 
ning round curves. There are three small vessels, one 

laced on either side and the other in the centre of the 

eading end of the engine under the foot-plate, as 

shown. The middle vessel is a closed tank, which 
is connected with both the others by means of 
a in. copper pipe. It is also connected with the 
tender or feed-water tank by another pipe on which is 
arranged a small inlet valve worked by a float in the 
vessel, and this float admits water up to a certain level 
only. In each of the two side vessels is fixed a small 
syphon, the top of which stands at a certain height 
above the ordinary water level, so that no water will 
flow out through the syphon unless the water level is 
raised above its top. From the syphon a pipe passes 
down to deliver the overflowing water on the flange of 
the leading wheel. Water is put into all three vessels 
until it rises to a height at which the float closes the 
inlet valve. When the engine is running round a 
curve the water will flow by centrifugal force to the 
outside of the curve, when it rises in the vessel at that 
side and flows over the top of the syphon down to the 
flange. 

There is also a device for washing the road clean 
during dirty weather. It consists in supplying a very 
small jet of water from the boiler, this jet being directed 
upon the rail in front of the driving wheels. This 
arrangement has been found to answer well and saves 
a considerable quantity of sand. The flange lubricator 
and the rail washer were both described in the paper 
read by Mr. Charles Hurry Riches at the last summer 
meeting of the Institution of Mechanical Engineers 
at Cardiff, and which was printed on page 247 of our 
last volume. 

The boiler of the engine under notice is of the ordi- 
nary type, The firebox roof stays next to the tube- 
plate are arranged to give a clearance of at least ;%, in. 
to allow for expansion as shown in detail by Fig. 4, 
page 313. The boiler is coated with the ‘ Eagle” 
non-conducting cement. The following is a list of the 
principal dimensions of the engine, which is of a type 
which we understand has given most satisfactory work- 
ing results : 


in. 

16 
0 
1 


10 


Diameter of cylinders 
Stroke ae oc ioe 
Centres of cylinders ... a pe 
Centres between driving and trailing 
wheels ... es ane ses Kes 
Centres between driving wheels and 
centre of bogie poe ia 
Centres of bogie wheels 
Total wheel base ass 
Length of frames : 
Distance between frames... me 
Diameter of driving and trailing 
wheels on tread of tyre... aS 
Diameter of bogie wheels on tread of 
tyre... oe ao 
Length over buffer beams 
i buffers 


SXw a weNSuo a awor 


ft. in. 

Width over buffer beam “ab me ae 

Centres of buffers ae a es 5 10 

. connecting rods... sa 6 0 

Height from rail to top of chimney... 13 «(0 
” ” centre line of 

boiler ... se ie ey 6 4 


Capacity of tanks 960 gals. 
plates ... om mas 
Diameter of barrel _... os a 4 2 
194 brass tubes 1? in. outside diameter. 
Heating surface oftubes —... .. 874.4 sq. ft. 
Grate area <é oe = 16.0 4, . 
Pressure of steam carried 140 lb, to the sq. in. 
»» Griving wheels ... 15 
» trailing ,, oe ay _ ~ 15 


oi coal bunker . .. Bewt. 
Length of boiler barrel between tube- : ~ ry 
Length of internal firebox ... — a 
Width of internal firebox... 3 
a8 me firebox ... = ee 
Total heating surface 956.1 ,, 
Weight in working order : tons. 
On bogie wheels 14 
Total 44 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, March 16, 1885. 

OrvERs for 5000 tons of steel rails have been placed 
this week in Pennsylvania and western mills, based on 
27 dols, in Pennsylvania mills and 27.50 dols. in western 
mills, for delivery in May and June for western and 
southern roads, Orders for 5000 tons of bridge iron 
are under negotiation and will be placed before April 1 
for bridge work in Virginia, Tennessee, and Alabama, 
and on two of the trunk lines. Summer orders for 
foundries and forge iron are being placed at Pennsyl- 
vania furnaces, for from 500 to 2000 ton lots for spring 
andsummer delivery on a basis of 15.50 dols. for standard 
forges delivered at tide water, and 16.50 dols. and 
17.50 dols. for standard foundries. Merchant bar mills 
during the past week have increased their volume of 
business considerably, and buyers in general are disposed 
to purchase for spring and summer requirements on a 
basis of 1.50 dols. for commom and 1.75 dols. for refined. 
Tron and steel nails continue in active request, and all 
factories are busy filling orders for current require- 
ments and gathering stocks for future demand. The 
indications are, this week, that a steadier demand for 
all kinds of iron and steel products has now set in. 
The improvement is not likely to stimulate production 
very much, but will arrest the granting of concessions 
heretofore prevailing in all branches. Railroad con- 
tractors are looking about for material. A better 
feeling seems to prevail this week, but withal the 
elements of uncertainty still exist. The volume of 
business throughout the country has not yet expanded 
sufficiently to impart the necessary confidence for 
extended operations. There are serious strikes in 
progress upon the Gould Railway system of the west 
covering some 9000 miles of road. It is apprehensive 
that the agitations will extend eastward, where recent 
reductions have gone into effect and were sullenly 
accepted. The movement of southern iron still con- 
tinues to attract attention. In the Pittsburg districts 
there is a general improvement in merchant steel, bars, 
rails, and plate iron. One order for 15,000 tons was 
placed there for a southern railroad. Steel rails are 
firmer and a more active demand is at hand. A strike 
of 5000 miners is in progress for an advance of 20 per 
cent. Four rolling mills have resumed this week. 
The new administration is winning the confidence of 
the business interests. The volume of idle capital 
seeking employment is unprecedentedly large. Prices 
of all kinds of manufactured products and of serials 
remain unchanged. Railroad earnings exhibit an im- 
proving tendency. The spring trade is at hand anda 
larger movement of general merchandise is quite 
probable. The prosecution of several important rail- 
way enterprises will be shortly revived. 











NOTES FROM THE SOUTH-WEST. 

A Cardiff Transport.—The screw steamer Longueil, be- 
longing to Messrs. Morel Brothers, of Cardiff, is carrying 
out a cargo of railway material for the Suakin and Berber 
Railway. 

Bargoed.—Surveyors have visited Bargoed for the pur- 
pose of measuring and levelling for a new pit to be sunk 
to the steam coal veins. The projected site is the old 
Cwrtboch stone quarry, below Bargoed village, on the 
Monmouth side of the valley. It is stated that the whole 
of the takings have been secured by the Powell Duffryn 
Steam Coal Company. Sinking operations will be shortly 
commenced. 


Swansea and Canada.—The Damara, a screw steamer 
belonging to the new line of steamers between Swansea 
and Canada, left Swansea on her first passage on Wednes- 
day evening. The Damara, which is entirely new from 
the Clyde, carries a cargo of about 1200 tons of tin-plates 
and general merchandise. 





Bristol Water Supply.—The Bristol Water Works Com- 
pany is engaged in making an important addition to the 





means of supplying Bristol and the neighbourhood with 
water, and the works are all but completed. An addi- 
tional reservoir is being built at Barrow, where there are 
already two large storage reservoirs, and the necessary 
mains are being laid from that place to Durdham Down, 
A portion of the work has been most difficult, necessitat- 
ing the making of a tunnel through land at Whitchurch, 
The levels are so uneven just here that the tunnelling 
to the length of a mile became an absolute necessity, 
The work was put 7 to tender, and that of Mr. A, 
Krauss, contractor, of Bristol, was accepted. Operations 
were commenced about the middle of August last, and were 
ractically completed on Monday. On the invitation of 
Ir. Krauss, a patty of friends assembled at the tunnel 
with the view of witnessing the operation of blowing in 
the wall of stone separating the two parts of the tunnel. 


Bristol United Gaslight Company.—The half-yearly 
meeting of this company was held on Wednesday, Mr. }’, 
Terrell, the chairman of the company, — The 
report stated that the revenue of the company had not 
recovered from the effect of the large reductions made in 
the price of gas to consumers in 1883-4. The quantity of 
gas produced and sold during those periods had, however, 
very considerably ,increased, and the increase was still 
growing. The report of the directors was adopted, and 
a dividend was declared at the rate of 10 per cent. per 
annum. . 


The “* Raleigh.” —The Raleigh, 24, ironclad, was taken 
outside Plymouth breakwater on Tuesday for a trial of 
her guns and machinery. The guns were first fired with 
reduced scaling charges, after which each 5-in. gun, 
mounted on Vavasseur carriages, was tested by firing one 
reduced charge of 3 lb. of powder with a 50 lb. projectile, 
and a charge of 16 1b. of powder with a common shell 
weighing 50 lb. The 6-in. breech-loading guns were then 
tested by firing a reduced charge of 17 1b. of powder with 
a 100-lb. projectile, and a charge of 36 lb. of powder with 
a projectile weighing 100 lb. On each trial of the gun it 
was fired at an angle of from 5 deg. to 10 deg., and at various 
bearings. These trials were in all respects satisfactory, 
The Nordenfelt machine guns, which are fitted on both 
sides of the waist netting, were next tried. That on the 
starboard side did not prove satisfactory, and before the 
port side gun was tried some alterations were made, after 
which the guns were fired with relatively satisfactory re- 
sults. Some alterations, however, appear necessary, A 
one-hour’s full-speed trial of the machinery was next 
made, and the engines worked well and satisfactorily. 
Mr. Grant, chief engineer of the ens, had charge 
of the engines, on behalf of the Steam Reserve, assisted 
by Mr. Burns, chief engineer of the ship. 


South Wales Institute of Engineers.—The 27th annual 
general meeting of the South Wales Institute of Engineers 
was held on Thursday at Cardiff. The President of the 
Institute, Mr, Colquhoun, — the chair, and there 
was a large attendance of members. The secretary read 
the financial statement, which showed a balance of 363/, 
14s. 8d.in hand. In January there were 270 members, 
17 associates, and 21 graduates belonging to the Institute. 
The chairman announced ‘¢hat the new rooms of the Asso- 
ciation in Market Buildiags, Cardiff, would be opened in 
about six weeks, A vote of thanks was accorded to Mr, 
Marcus Moxham for his paper on “‘ An Improved Type 
of Vertical Boiler,” and the discussion on Mr. Hort Hux- 
ham’s paper on ‘‘ Endless Rope Haulage adopted at the 
Clifton Colliery, Nottinghamshire,” was resumed. Whilst 
the advantages of the system, as explained in the paper, 
were admitted on all hands, several members were of 
opinion that the difference in the durance of the ropes in 
this district, as compared with those in the?north, was due 
to the great friction they sustained in consequence of the 
rough state of the roadways and to the higher rate of speed 
attained. Papers by Mr. Stephen Vivian on ‘The 
Hematite Deposits of the Southern Crop of the Carboni- 
ferous Limestone of South Wales,” and by Mr. Samuel 
Allen on ‘‘ Allen’s Steam Striker,’ were taken as read. 
The former, among many references of local interest, 
mentioned a bed of ore at Rheubina, near Whitchurch, 
near the base of the limestone which had not been 
extensively worked, and also the Mwyndy and ad- 
joining mines, where the ore had, it was stated, been 
worked at a very early period, this fact being clearly 
indicated by the name which signified in Welsh ‘ore 
house.” The Garth Mine, Pentyrch, was also de- 
scribed as having been worked by the ancients. The 
quantity of ore worked here during the last half a century 
was stated to be something like 1,000,000 tons. Numerous 
trials had been made for some distance to the east of this 
mine on the small pockets of ore found in the limestone, 
but they had all proved to be limited in size. As far as 
the writer had been able to ascertain, however, no trials 
had been made on the top of the limestone in that locality. 
The latter paper claimed for the invention of Mr. Allen, 
the following amongst other advantages : That the steam 
striker took up but little more room than the anvil upon 
which it struck ; that it was simple in construction, the 
steam acting direct on the hammer arm without any inter- 
mediate joints or movable parts of any kind; and that 
as the working parts were reduced to the greatest 
possible extent their durability was such that they seldom 
required any attention or repairs. The further considera- 
tion of these and other papers was postponed to the next 
meeting. 


Fire Extinguishing Experiments.—Some interesting ex- 
periments took place in Portsmouth Dockyard on Thurs- 
day, with the Harden star hand grenade fire extinguisher. 
The experiments, which were ordered by the Admiralty, 
were conducted by Mr. Bateman, as agent of the com- 
pany. Two wooden sheds had been erected on the open 
space in front of the Marlborough training ship for engi- 
neer students, and in these a number of strips of wood 
were placed and saturated with oil and turpentine. A 
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light was then applied, and in a few seconds the whole 
contents of the sheds burst into flames, whereupon two or 
three grenades were thrown upon the fire, which was im- 
mediately extinguished. The grenades consisted of glass 
flasks, filled with about half a =~ of chemical fluid, 
and hermetically sealed. When thrown upon the fire the 
flask is broken, and the contents immediately vaporise 
into volumes of fire-extinguishing gas, in which combus- 
tion cannot possibly exist. The experiment was repeated 
over and over again, and in each instance the fire was ex- 
tinguished. 


Newport.—The steam coal trade has been rather dull. A 
contract for a substantial quantity for an Irish railway 
has been secured by the Ebbw Vale Steel, Coal, and Iron 
Company (Limited). The iron ore market has experienced 
scarcely any change. st week’s coal clearances 
amounted to 52,227 tons. From Bilbao there arrived 
14,727 tons of iron ore, and 3600 tons came to hand from 
other sources. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Threatened Lock-Out in South Yorkshire.—A con- 
ference of miners has been held at Rotherham this week 
to consider the course which should be adopted in the 
present crisis in the coal trade. About 9000 hands have 
received notice to leave their work at the pits, or consent 
to a reduction of 10 per cent. in their wages. The council 
has decided to resist the proposed reduction, and further has 
resolved, ‘‘ That all pe not under notice be allowed to 
work on at the present rate of wages.” ‘‘That the re- 
solutions of this conference be forwarded to the secretary 
of the Coalowners’ Association, and that a request be made 
for a meeting with the deputation appointed at the last 
conference.” ‘* That this conference be adjourned until 
Monday, March 30th, but if the owners in the mean time 
agree to meet us in sufficient time, the conference be held 
at an earlier date.” 








The Humber Conservancy.—The annual report of the 
working of the Humber Conservancy has been presented 
to the Hull Corporation Humber Conservancy Com- 
mittee. Amongst other matters stated were the follow- 
ing: In June last notices were served by the Hull and 
Barnsley Railway and Dock Company to treat for the 
purchase from the commissioners of further portions of the 
foreshore and bed of the Humber said to contain 126 acres 
3 roods 22 poles, and upon the recommendation of the 
engineers it was agreed that, having regard to the legal 
proceedings still pending in reference to certain fore- 
shore lands, the question should be dealt with in con- 
formity with the provisions of the Lands Clauses 
Consolidation and Railway Companies Acts in the in- 
terests of all parties concerned. The land proposed to be 
taken by the company from the foreshore and bed of the 
river follows the line laid down on the Conservancy plan 
of the suggested river lines, and should the works be 
carried out as proposed, 950 yards or thereabouts of the 
suggested river lines will be completed, extending east- 
ward from the easternmost portion of the Alexandra 
Dock Works as far as Marfleet Clough. 


The Water Supply of Hull.—At the meeting of the Hull 
Water Works Committee held this week, a discussion 
took place as to the water supply of the borough. The 
chairman said that some months ago po were discussing 
the propriety of doing something as early as possible to 
make the Mill Dam springs available for the service of the 
town, and they directed the engineer (Mr. Maxwell) to 
make an estimate, and submit a specification of what 
would be likely to be required for carrying out these 
works, or some portion of them. It was resolved to make 
a new conduit from Newland to Mill Dam. 


The Proposed Extension of the Great Northern Railway to 
Heanor.—The tradesmen of Heanor have been agitatin 
for an extension of railway accommodation to their smal 
town. Mr. Oakley, speaking on behalf of the Great 
Northern Railway Company, said railway accommoda- 
tion would be given to Heanor shortly, as it was the next 
place fixed upon by the directors of the Great Northern 
for improved railway accommodation. 


Scarborough and Whitby Railway.—On Monday several 
of the leading officials of the North-Eastern Railway 
Company, including Mr. A. Christison, Mr. R. Pauling, 
and Mr. H. Copperthwaite, inspected the new Scar- 
borough and Whitby line which will be opened in the 
course of a month or two. TheScarborough and Whitby 
and the North-Eastern Railway Companies have entered 
into an arrangement by which the former is to work the 
line for 50 per cent. of the gross proceeds. 





NOTES FROM THE NORTH. 

Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant market 
was quiet last Thursday, and the reduction of the bank- 
rate announced that day did not improve matters, there 
being a decline of 14d. per ton in. prices. Business was re- 
ported in the forenoon at 41s. 44d. down to 41s. 3d. cash, 
also at 41s, 6d. down to 41s. 5d. one month, with buyers 
at the close offering the lower rates, and sellers at 4d. per 
ton higher. There were transactions in the afternoon at 
41s. 3d. cash, and at 41s, 5d. and 41s, 54d. one month, the 
close being as in the forenoon both for buyers and sellers. 
Friday’s market opened somewhat stronger, but it again 
became weak towards the close, and a gain of 1d. per ton 
made in the early part of the day, was lost before the 
close. On forenoon ’Change business took place at 41s. 3d. 
to 41s. 4d. cash, also at 41s. 54d. one month, and the close 
was buyers at 41s.  ¢ cash and 41s, 54d. one month, 
with sellers asking }d. more per ton. Business was done 
in the afternoon at 41s. 34d. and 41s. 3d. cash, also at 
41s, 54d, and 41s, 5d. one month, the close being buyers 


at 41s. 3d. and 41s, 5d. cash and one month, respectively, 
with sellers at 4d. per ton higher. The market was quiet on 
Monday, and although things were the same at the 
opening, prices at the close were the same as at the 
close of last week. Transactions were reported in the 
morning at 41s. 24d. and 41s. 3d. cash, also at 
41s. 44d. one month, the market closing with buyers at 
41s, 24d. cash and 41s. 44d. one month, and sellers asking 
4d. more per ton. Business was done in the afternoon at 
41s. 3d. cash and 41s. 5d. one month, and buyers at 
the close were offering those quotations, with sellers 
at 4d. per ton more, Yesterday’s market was quiet 
at the opening, but very soon a rumour got into circu- 
lation to the effect that operations were likely to be 
suspended shortly by an iron company, whose affairs 
have for a long time been regarded as having been in 
a weakly condition, and the result was that an advance 
in prices to the extent of 3d. per ton was gained in the 
course of the day. The opening prices in the forenoon 
were the same as those of the previous day’s close, but 
they advanced to 41s. 6d. cash and 41s. 8d. one month, 
the close being sellers at those rates, and buyers offering 
4d. perton under. The quotations in the afternoon were 
41s, 54d. to 41s. 64d. cash, and 41s. 74d. to 41s. 84d. one 
month, the close being sellers at the highest quotations 
and buyers at 4d. per ton lower. There were transactions 
this forenoon at 41s. 6d. and 41s. 54d., and up to 41s. 74d, 
also at 41s. 8d. up to 41s. 94d. one month, and buyers 
at the close were offering the top prices, with sellers 
at 4d. per ton over. In the afternoon the same 
prices were again obtained, and the close was as 
in the forenoon. A little “‘spurt” has been seen in the 
market these two days, but otherwise the condition 
of affairs is in no way changed for the better, there being 
only a very trivial amount of business doing, either 
a or legitimate, while any slight movements 
that take place from day tu day are not much else than 
the result of the jobbing operations of dealers. In some 
respects the trade seems to be contracting rather than ex- 
seat and improving, as the local demand of the 
ounders for pig iron is less than it was at the beginning 
of the year, while the finished iron manufacturers have 
great difficulty in keeping their workmen fairly well 
employed. The blast furnace that was damped out at 
the Dalmellington Iron Works has again been blown in, 
but against that one has been put out at Glengarnock 
Works, so that there are still 92 furnaces in actual opera- 
tion, as against 93 at this time last year, 111 in 1883, 107 
in 1882, 121 in 1881, and 114 in 1880. Last week’s ship- 
ments of pig iron from all Scotch ports amounted to 7299 
tons, as compared with 8879 tons in the preceding week, 
and 11,577 tons in the corresponding week of 1884. They 
included 665 tons to the United States, 125 tons to Canada, 
100 tons to South America, 130 tons to India, 630 tons to 
Australia, 140 tons to France, 165 tons to Italy, 330 tons 
to Germany, 1880 tons to Holland, and lesser quantities 
to other countries. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores yesterday after- 
noon stood at 591,611 tons, as against 590,170 tons yester- 
day week, showing an increase of 1441 tons for the week. 
At this time last year the stocks were almost the same, 
and in March, 1883, they were only a few thousand tons 
less in amount, but in 1882 they were close upon 630,000 
tons, 536,721 tons in March, 1881, and 438,956 tons in 
March, 1880 


The Scotch Coal Trade.—A rapid and somewhat start- 
ling change has come over the Scotch coal trade during 
the past week. The wages being paid tothe miners, both 
in the East and West of Scotland, seemed to be decidedly 
more than the market price of coal could stand, and it was 
resolved last week, by a sort of common consent on the 

rt of the coalmasters, to announce a reduction, which in 

anarkshire and other western counties is to be 6d. per 
Gay, and in Fife and Clackmannan 10 per cent. It does 
not seem at all probable that any soil serious opposi- 
tion will be given to the reduction in either part of Scot- 
land. Of course, the grumbling is already very great on 
the part of the miners, many of whom are only getting 
three, or at most four days’ work per week, the consequence 
being that even now they and their families are suffering 
a great amount of privation, which will doubtless be 
materially increased when the reduction of wages comes 
into operation. It is difficult to see when an improvement 
is likely to take place, as in many instances the stocks of 
coal at the pitheads are larger than they have been for a 
number of years, while the demand, both in the shipping 
and the home consumption departments, is at an exceed- 
ingly low ebb. Wages have not been so low since the 
ey 1879, and the Fife and Clackmannan miners have 

ad one 10 percent. reduction within the past year. 


Institution of Engineers and Shipbuilders in Scotland.— 
An ordinary meeting of this Institution was held last 
night. The first paper read was ‘‘On the Glenboig 
Continuous Regenerative Gas Kiln for Burning Fire- 
bricks, Pottery, &c.,” by Mr. John Mayer. An interest- 
ing discussion took place on the subject, the speakers 
being the President, Mr. Eben. Kemp, Mr. George 
Russell, and others. The discussion was adjourned till 
next meeting. Mr. Staveley Taylor, naval architect, 
Port-Glasgow. afterwards read a paper ‘‘On the Butt 
Fastenings of Iron vessels.” 


Philosophical Society of Glasgow.—The usual fortnightty 
meeting of this Society was held last Wednesday evening, 
when Mr. J. J. Coleman, F.C.S., F.I.C., gave a most 
interesting discourse on ‘‘The Liquefaction of Atmo- 
spheric Air and other Effects of Extreme Cold; and on 
Artificial Light and other Phenomena of High Tempera- 
ture.” Itwas illustrated by a number of very striking 
experiments, and in the discussion which followed, Sir 
William Thomson made some highly suggestive remarks, 
one of them being to the effect that we might yet look 
forward with some degree of confidence to the prospect of 





it being possible to get hydrogen in the form of ingots, 
like silver or tin. 


Another P. and O. Steamer.—Messrs. Caird and Co., 
Greenock, have secured an order to build another splendid 
steamer for the Peninsula and Oriental Steam Navigation 
Company. She is to be a sister ship to the Coromandel, 
at present in course of construction, a vessel of 4500 tons, 
with engines of 4000 horse-power indicated on the triple 
expansion principle. 


Lighthouse on Fidra Island.—The Commissioners have 
intimated that on the night of the 15th of April next, and 
every night thereafter, alight will be exhibited from thenew 
lighthouse, which is situated near the summit of the Island 
of Fidra. The light will be a group flashing white light, 
showing two flashes in quick succession, with intervals of 
about fifteen seconds between the groups. It will be 
elevated about 113 ft. above high-water spring tides, and 
allowing 15 ft. for the height of the eye, will be seen, 
where the coast line, Bass Rock, Craigleith, and Lamb 
Islands permit, about seventeen nautical miles in clear 
weather, and at lesser distances according to the state of 
the atmosphere. The top of the lantern on the lighthouse 
tower is 56 ft. above the ground. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday the market was 
pretty well attended, and although business was dull 
rices were steady at 34s. per ton for No. 3 g.m.b. f.o.b. 
ees for prompt delivery. Parcels for future delivery 
were quoted 3d. and even 6d. more per ton in some cases. 
Considering the time of year, the actual volume of busi- 
ness is disappointing, the shipments of pig iron at Middles- 
brough up to date this month being only 47,600 tons as 
compared with 52,300 tons to the corresponding date in 
February. There isno doubt that the political aspect is 
retarding improvement in general trade, and while the 
resent suspense lasts there will be no change for the 
tter in commercial affairs. The most cheering feature 
in trade is the activity at the shipyards on the northern 
rivers, but as most of the vessels which are now being 
constructed are all steel, the iron of Cleveland only 
participates slightly in this improved branch. The manu- 
factured iron trade in sympathy with the higher prices 
which now rule for steel, is better. Ship-plates are selling 
at 4/. 17s. 6d., and angles at 4’. 10s. per ton, less 2} per 
cent. at makers’ works. Hematite iron is steady at 44s. 

per ton for Nos. 1, 2, and 3, f.0.b., west coast ports. 


The Wages Question in Cleveland.—The sliding scale for 
the regulation of the wages of both the Cleveland iron- 
stone miners, and the blast furnacemen in the North of 
England, is to be terminated at the end of June next. 
Before that time the wages question will be thoroughly 
discussed by both employers and workmen, and it is to 
be hoped some amicable way of fixing the rate of wages 
will be agreed to before that period. 


Shipbuilding and Engineering.—There is a more hope- 
ful rap Sew regard to shipbuilding manifested in the 
North of England, and indeed most of the establishments 
on the Tyne, Wear, and Tees are more actively engaged 
than they have been for many months. On the Tyne 
Messrs. Wigham, Richardson, and Co. have several large 
vessels under way, and their neighbours, Sir W. Arm- 
strong, Mitchell, and Co. have some magnificent craft in 
course of construction. Messrs. Schlesinger, Davis, and 
Co. have restarted their yard, and Messrs. Swan and 
Hunter are busy with different vessels, some of which 
are nearly finished. Messrs. Edwards and Son are 
building two big vessels and have a number of small 
craft on hand. Messrs. Redhead’s yard presents a very 
busy appearance, and the Palmer Jarrow Shipbuild- 
ing Company are busy. Messrs. Leasley and Co. 
are employing more hands, and are building several 
vessels, and other shipyards on the Tyne are resumin 
work. Last week Sir W. G. Armstrong, Mitchell, an 
Co. launched from their shipyard at Low Elswick, 
the splendid cruiser, Naiwa-Kan, for the Japanese 
Government. This vessel is the sister ship to one which 
is nearing completion, and was only begun some ten or 
eleven months ago. She is 300 ft. in length, 46 ft. in 
breadth, draws 184 ft. of water, and the displacement is 
about 3600 tons. She has twin-screw engines, which are 
to develop 7500 horse-power at least, and the estimated 
speed is to be from 18 to 184 knots per hour. She is armed 
with Gatling guns and a complete armament of luco- 
motive torpedoes, and, indeed, both for offensive and de- 
fensive service she is titted in the most approved manner, 
having a deck of steel, the protective portion of which 
weighs over 450 tons. Her engines are from the well- 
known establishment of Messrs. R. and W. Hawthorn. 
The engineering shops in jthe North of England are de- 
eidedly busier, and the prospects are better. 


The Coal and Coke Trades.—The coal and coke trades 
are steady. 





Rapip TunneEL Drivine.—The distance accomplished 
last week by Colonel Beaumont’s tunnelling machine 
through the red sandstone uuder the Mersey was 87 yards, 
which is the ‘“‘fastest on record.” The heading now 
being driven, and which is nearly completed, has a total 
length of about 950 yards, and this, as well as the pre- 
vious heading of about 700 yards in length, are intended 
for effecting the ventilation of the main tunnel. The 
total distance driven by Colonel Beaumont’s tunnelling 
machine (which cuts a circular heading rather over 7 ft. in 
diameter) in connection with the Mersey tunnel, is about 
2250 yards, which includes the first operation, viz., the 








boring of the drainage heading. 
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NOTICE OF MEETING. 

THE INSTITUTION OF CiviL ENGINEERS.—Students’ meeting, Friday, 
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the Speed of Steam Engines and other Motors for Driving 
Dynamos,” by Mr, Peter William Willans, 


FRIDAY, MARCH 27, 1885. 
HEAVY ORDNANCE. 
On a recent occasion Mr. W. Anderson read an in- 
teresting paper before the Royal United Service In- 
stitution ‘‘ On the Capabilities of Private Firms to 


Manufacture Heavy Ordnance for Her Majesty’s 
Service,” in which the shortcomings of our present 








system were to some extent brought forward. 
Mr. Anderson is altogether too amiable a man to 
deal with this subject in the manner it requires, 
that is, so far as the administrative part of the 








question is concerned. In no section of the 
national service are the traditional vices of our 
public administration more rampant than that which 
has to do with the supply of ordnance to the forces. 
In this department all the worst characteristics of 
both English naval and military government appear 
to have descended in their full vigour to the present 
day, and the anecdote related by Sir H. Bessemer 
during the discussion on the lecture is quite typical 
of our own time. We do not intend dealing with 
Mr. Anderson’s lecture now, but it may be useful if 
we give a few particulars of the early transactions 
between the Government and Sir W. Armstrong’s 
firm, now generally forgotten, but out of which the 
vast Elswick monopoly has grown. 

Shortly after the close of the Crimean war a small 
Armstrong gun was submitted to the Government 
authorities for testing. The report was favourable, 
and a couple of these guns were issued experimentally 
for general work in order to see how they would stand 
the test of actual service so far as could be judged in 
time of peace. Up to this date cannon had been 
manufactured in the Royal Gun Factories at. Wool- 
wich, but in 1858 pressure was brought to bear, and 
in consequence, a committee of investigation was 
formed, and, trials were made with Armstrong and 
Whitworth guns. Most of our readers will remember 
the dispute that arose as to the manner in which the 
trials were carried out, but in the end the Armstrong 
party ousted the rival firm as effectually as they had 
killed Sir Henry Bessemer’s scheme to make steel 
guns three years previously. A larger factory for 
the manufacture of Armstrong guns was afterwards 
erected at Elswick, the Government undertaking 
to keep it in full work, but with a proviso that 
it could terminate the agreement on the payment of 
acertain sum. This was in January 1859, and in 
the November of the same year Sir William Arm- 
strong was appointed superintendent of the Royal 
Gun Factories, which office he held for a little over 
two years. Armstrong guns were then made both 
at Woolwich and Elswick until April, 1863, when 
the Government terminated the agreement with the 
Elswick Company, becoming liable to a penalty of 
85,0001. This amount had been determined upon 
as representing the loss the company would be 
put to on the termination of the agreement by 
reason of machinery and buildings not being 
fully employed; but the actual sum paid by the 
Government was 65,534l., as the company kept the 
plant, &c., which was estimated at 19,000/. We 
should mention, however, that previously to this, 
attention had been called to the large sums which 
were spent, and a committee had been formed to 
inquire into the matter. From the report of this 
committee it appeared that the Elswick firm had 
received, since the agreement had come into force, 
the sum of 965,117]. for articles supplied, and 
65,5341. as compensation. The sum of 37,1431. was 
due on account of outstanding liabilities of the War 
Ottice to the company. The total would, therefore, 
be 1,067,794/. for the four years and a quarter that 
the agreement remained in force. This does not 
include the 19,000/. estimated value of the plant. 
A comparison of cost to the Government between 
the guns and projectiles obtained from Elswick 
and Woolwich showed that there would have been 
a saving of about 40 per cent. had the articles been 
derived from the Government establishment. These 
figures were questioned by Sir W. Armstrong’s 
firm, but there can be little doubt that the profit 
side of the transaction was not altogether on the 
side of the country. Since that date the Elswick 
gun factory has been kept fairly well employed by 
orders from our own and foreign governments. 

It is needless to remark that we do not wish it to 
be inferred from what we have said, that the contract 
made with the Elswick firm has proved altogether 
unprofitable to the nation, for this is very far from 
the case ; but we do most strongly protest against 
the injustice that has been done to the country, to the 
Navy, and to other manufacturers by what may, 
_ exaggeration, be called the Elswick mono- 
poly. 

To gofrom the question of guns to that of mount- 
ings for heavy guns in the Navy, we find the evil 
still more marked, as in this case an actual and ex- 
clusive monopoly for the whole of the heavy hy- 
draulic mountings is held by Sir William Armstrong 
and Co. No doubt the Elswick firm is in a better 
position than any other to manufacture such mount- 
ings, but had any fair amount of encouragement 
been given to other contractors, a healthy competi- 
tion would have been aroused, and ships would not 
have been delayed in the disastrous manner they 








have been, for want of proper fittings. As Mr. C. 
M. Palmer has said, ‘‘ It isa serious matter that 
the whole of our naval power in this respect should 
be placed under the control of one firm which is 
already building for other governments.” 

The evil is mainly to be traced to the unfortunate 
consequences of dual control to which all questions 
of the armament of the Navy are subject. Wool- 
wich is of course a military establishment, and it is 
from Woolwich that the designs for the carriages 
should have come. But Woolwich had no know- 
ledge whatever of hydraulic gun mounting, so that 
the Admiralty had no choice but to put themselves 
in the hands of contractors, and the only contractors 
capable of doing the work, so the Admiralty says, 
are Armstrong and Co. This may be very true, but 
the fact, as we have just said, does not absolve the 
Admiralty from the unwisdom of not encouraging 
other contractors to come forward. This has been 
additionally emphasised since Mr. Rendel has been 
given a seat at the Board of Admiralty. 

It has been stated, however, by Mr. Barnaby, that 
the Admiralty proposes getting out their own draw- 
ings and inviting tenders upon them from several 
more competent firms. It is a step that should 
have been taken a long time ago, foras Mr. Barnaby 
justly says the Navy should ‘‘ not be dependent on 
the Army for its gun mountings, nor upon a single 
English firm, however competent that firm may be.”’ 

The other evening announcement was made in 
the House of Commons that the War Office had in- 
stituted a committee to examine and report on 
the new class of guns in course of manufacture 
for the Royal Navy. It is to be hoped that prac- 
tical experiment will form a prominent feature in 
connection with the researches of this committee ; 
and that in the present vague condition of the gun 
question as affecting the Navy, the unnecessary 
delays and waste of time usual with inquiries of 
this nature, may be avoided. 








INSTITUTION OF NAVAL ARCHITECTS. 

THE annual meeting of the Institution of Naval 
Architects commenced on Wednesday last, and will 
terminate to-day. Lord Ravensworth, the President, 
occupied the chair, and at the first sitting, the report 
of the Council having been read, commenced his 
annual address. It is fortunate for Lord Ravens- 
worth that naval matters are exciting so much 
interest at the present time, otherwise he would 
have been hard pressed for subject-matter for his 
speech, as the shipbuilding industry in connection 
with the mercantile marine is in such a state that 
there is little to say about it. The principal part of 
the address was occupied by a consideration of the 
naval question. Lord Ravensworth reviewed the 
subject from the time of the agitation last year, 
which resulted in the additional estimates being 
brought forward in the House of Commons. We 
do not propose to follow his lordship at length 
through his able comments on this subject, as the 
ground has been so often covered of late, but 
it will suffice if we say that he is of much the 
same opinion as are all other sensible and _pat- 
riotic Englishmen at the present juncture, and 
spoke strongly of the necessity of placing the 
British Navy on a more substantial basis. With 
regard to the coming controversy of armoured v. 
unarmoured ends, he advocates the appointment of 
an independent committee to inquire into the sub- 
ject, and, referring to two former committees of a 
like nature, laid special stress on the fact that Dr. 
Woolley had served on both and was still available. 
Lord Ravensworth also dwelt on the evils that have 
accrued through the Admiralty not having com- 
mand of the production of their own guns (an evil, 
we know, affecting both the naval and military 
services), and gave several instances of delays which 
had occurred in the completion of ships from this 
cause. 

The first paper on the list was by Captain G. H. 
Noel, R.N., on ‘* A Practical Measurement of the 
Comparative Fighting Efficiency of Ships of War.” 
The subject is one that has wanted consideration 
for along time past. In an article on naval ex- 
penditure, which appeared in our columns in De- 
cember last*, we remarked that ‘‘ until some recog- 
nised basis of comparison is settled, specialists may 
go on arguing for ever, and neither the public nor 
themselves be a bit nearer a definite conclusion. 
We want a system of judging ships by points. . . . 
The vessels should be divided into classes, and 
certain definite values given for different features.” 





* See ENGINEERING, page 525, vol. xxxviii. 
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This is exactly what Captain Noel has attempted to 
do, and perhaps no one could have undertaken the 
task with a better prospect of success, for it is 
essentially a naval ofticer’s subject, although, of 
course, the naval architect and marine engineer 
must be called to his assistance. 

The plan Captain Noel attempts to follow is to 
lay down a set of rules by which a comparison can 
be made between all classes of vessels from the 
heaviest armour-clad to a first-class torpedo boat. 
This is the weak point of the paper. The author has 
attempted too much, the field of comparison being 
over wide. In was in this respect more particularly 
that he laid himself open to the adverse criticisms 
of those who discussed his paper. 

It would be difficult to give an epitome of Captain 
Noel’s system, but we may briefly state that certain 
figures of merit are awarded to certain points, and 
the result is worked out by a series of algebraic 
equations more or less complicated in their con- 
struction. The first point considered is armour. A 
certain coefficient is given for this (0.6 if wrought 
iron, or 0.7 if steel or steel-faced), according to its 
total weight irrespective of its disposition ; and it 
was on this point again that the paper received some 
of its severest criticism. The author is of opinion 
that there is reason for both citadel and water-line 
form of armour, the first for use against heavily 
armed forts, when the ships, in the absence of the 
enemy’s rams, could be taken out of action for 
repairs, and the latter for meeting the foe in 
blue water, in which the fire of a few heavy 
guns could be neglected. As there are ships 
enough afloat under the flags of possible enemies 
to occupy the whole attention of our fleet, the 
author begrudges the employment of ironclads 
against forts and so gives the preference to water- 
line armour; still no distinction is made in the 
coefficients of water-line and citadel armour. Cap- 
tain Noel’s objections to recent citadel ships do not 
coincide with those of Sir Edward Reed. If ma- 
chine guns are to do the infinity of damage sug- 
gested by that gentleman, there will be no living 
in any part of that vessel that is not armoured with 
2-in. steel or even greater thickness with 36-pounder 
quick-firing guns. Still the author agrees that it 
is advisable to prevent small shot from penetrat- 
ing any part of the water-line of an armoured ship, 
and he is of opinion that if the Collingwood were 
belted with 3 in. steel where her water-line is now 
only thin iron, she would, so far as armour plating 
is concerned, be as serviceable as any vessel afloat. 
About 150 tons additional weight in 3-in. steel 
plating would give the Collingwood a 6-ft. water- 
line belt at her unarmoured ends. This would add 
4in. to herimmersion. We have referred to this 
part of the paper somewhat fully, as the subject is 
one on which the interest of naval critics is now 
strongly centred, and the dictum of an accom- 
plished naval officer cannot fail to be of the greatest 
value. 

The battery of guns is the next subject discussed. 
An advantage of 20 per cent. is given for steel as 
compared with wrought iron, the coefficients being 
based simply on the weight of metal irrespective of 
the nature and position of the weapons. Coal is 
next treated of, a comparatively high value being 
given to storage capacity, the author laying special 
stress on this figure, and the necessity of providing 
reliable means for recoaling in distant waters in the 
event of war. Displacement is given a definite 
value which varies according to the material of the 
bull, steel naturally being given an advantage over 
iron. 

The importance of machine and quick-firing is 
such that they are treated separately, and a value 
three or four times in excess of that of other 
ordnance is allotted to them. Complement is treated 
of separately, and, as the author points out, it is a 
question too often not sufficiently considered -n 
the present days of universal machinery. Lightness 
of draught and speed are both treated separately; 
torpedoes also have a distinct coefficient ; after 
which come manceuvring power, sail power, effi- 
ciency of conning tower, duality of propellers, and 
ram power, each of which are assigned coefticients 
according to their respective values in the opinion 
of the author. Seaworthiness, special economy of 
engines, ships’ (special), torpedo boats, specialities, 
and lastly defects complete the list. 

The discussion which followed was opened by 
Sir Edward Reed, and it will be easily understood 
that the severe critic of unarmoured ends did not 
fail to offer some strictures on the disposition of the 
armour in the Admiral class to which reference had 





been made. Mr. W. H. White subsequently spoke 
on the same subject, and so the preliminary skirmish 
of the great impending battle of continuous water- 
line belt against unarmoured ends, may bv said to 
have taken place. 

With regard to what the author had said as to his 
objection to ships being used against forts, Sir 
Edward Reed pointed out that taking peace and 
war, for one shot fired at sea, 100 are fired at the 
land. He strongly condemned too great an outlay 
on special ships, as a vessel could always be madea 
good all-round fighting craft by a not unreasonable 
additional expenditure, and it is not always possible 
to select foes and the manner in which a vessel is 
to be attacked or engaged. 

The speaker alluded in complimentary terms to 
the labours of the author and his undoubted capacity 
for the task he had undertaken, supposing it were 
possible to carry it out successfully at all, but he 
thought the formula was too comprehensive to be 
of great practical benefit. Sir Edward of course 
took strong exception to the total weight of armour 
being taken as a factor irrespective of its disposi- 
tion, and discussed some of the views he is so well 
known to hold upon this subject. With regard to 
the Admiral class, the case was by no means 
parallel with that of the Inflexible, as so many 
seemed to imagine. With the Collingwood and her 
sister ships, an inclination of 5deg. would put her 
armour beneath the water-line, whilst if the un- 
armoured ends were injured an inclination of 1} deg. 
would have the same effect. This he condemned in 
the strongest terms. 

After Sir Spencer Robinson and Mr. Samuda had 
spoken, both taking exception to the disposition of 
armour in the Admiral class, Mr. W. H. White 
rose. He was of opinion that Captain Noel, in 
spite of his great ability, was attempting an impossi- 
bility. No formula could be constructed which would 
compare ships of a different type, but putting that 
on one side personal opinion must enter to such an 
extent into the basis of all calculations of this nature 
that no two results would be alike. The ‘‘personal 
equation” was too variable an element. Mr. White 
then went on to speak of the Admiral class, in the 
design of which it is well-kuown he took a most 
important part. The speaker obviously had in his 
mind the strictures of Sir Edward Reed rather 
than the substance of Captain Noel’s paper, although 
his remarks were quite relevant to the subject of the 
discussion. 

Mr. White evidently was not disposed to enter 
into the main question at any length, but one fact 
he gave which is well worth attention. Speaking of 
the design of the Admiral class he said no attempt 
had been made to protect stability at large angles of 
inclination by armour unaided by unarmoured parts. 
Whereupon Sir Edward Reed said : ‘* This is the first 
time I have ever heard that no attempt was made to 
protect the stability of these ships by armour, and 
if the statement had been made originally no money 
would have been voted for them.” Mr. White then 
said that the armour was to protect stability with 
the armoured ends shot through, but not at great 
angles of inclination. 

These statements no doubt foreshadow the issue 
on which the battle of the armoured ends will be 
fought. It should be mentioned here that Mr. 
White in his speech strongly supported Lord Raven- 
worth’s opinion that a commission should be ap- 
pointed consisting of impartial and competent 
persons to decide on the question of the efficiency 
of the Admiral class. 

Captain Noel in replying said his object was to put 
all ships of war on a similar basis, for ships that were 
alike do not require to be compared. He recog- 
nised that the personal equation must enter largely 
into the method he proposed. This of course is 
apparent, and the great question to solve is how to 
get the highest coefficient for the personal equation. 
After all the best that can be done in this direction 
is to lay down some definite rule by which opinions 
can be tabulated and be guided by the decision of 
the most competent authorities. Hitherto there 
has been no basis of discussion. 

The second paper read was ‘On the Use of 
Water-Chambers for Reducing the Rolling of Ships 
at Sea,” by Mr. P. Watts. After referring to pre- 
vious experiments of this nature the author de- 
scribed a water-chamber which consists of a tank 
across a ship filled to a certain extent with water. 
The shape of the chamber, depth of water, &c., 
are arranged so that as the ship rolls, the water 
moves from side to side in such a manner as to 
retard therolling. The water does just the reverse 





of what is done by the men in the ordinary experi- 
ment of rolling a ship instill water. The running 
of the men is timed, so that the moment represented 
by the transference of their weight from side to side, 
acts with the righting coupie during each return 
roll, and the ship, therefore, acquires a greater an- 
gular velocity on each return roll than she would 
under the action of the righting couple alone. In 
order to do this, the men have always to run up 
hill ; they should cross the middle line at the end 
of each roll when the ship is for the moment sta- 
tionary, and they should remain on each side as 
long as possible. Whereas the motion of the water 
in a water-chamber should be just the reverse of 
this ; it should move so that the moment repre- 
sented by the transference of its weight from side 
to side acts in the opposite direction to the righting 
force during each return roll of the ship, so that 
she acquires a less angular velocity than she other- 
wise would on each return roll. The water in 
crossing the ship should run down hill, and be as 
much as possible upon the rising side of the ship 
when it is stationary. 

The extinguishing effect of the water-chamber 
will depend chiefly upon the quantity of water used 
and the distance through which its centre of gravity 
can move as the ship rolls, and upon the timing of 
the motion of the water with reference to the motion 
of the ship. With a given quantity of water in the 
chamber, the moment represented by the transfer- 
ence of the water from side to side, depends upon 
the distance moved through by the centre of gravity 
of the water; and as this distance cannot be in- 
creased beyond a certain point, it follows that the 
extinguishing effect of the chamber will not increase 
beyond a certain amount, however great the angle 
of roll may be. As a matter of fact the angle at 
which the maximum transference of water occurs as 
the angle of roll increases, is generally a moderate 
one, and beyond this the extinguishing effect of the 
chamber becomes practically constant, however 
much the angle of roll may be increased. 

The speed of a wave, such as can travel across a 
water-chamber, depends upon the depth of the 
water; and therefore with a water-chamber of 
given dimensions, and given period of ship, the 
timing of the water for moderate angles of roll will 
depend upon the quantity of water carried by the 
chamber. The author then proceeded to give par- 
ticulars of experiments tried with the Edinburgh, 
and a model constructed for the purpose. The 
results were illustrated by a number of diagrams, 
in which the angle of roll under the varying 
conditions of trial was shown by means of curves ; 
curves were also drawn to give a comparison of 
the effect of bilge-keels in extinguishing rolling, as 
compared to the water-chamber. These curves 
showed clearly the great resisting effect of water- 
chambers as compared with that of bilge-keels and 
surface friction of ship’s bottom at comparatively 
small angles of rolling, while at large angles the 
bilge-keels and surface friction resistance are the 
more effective. 

At the close of the reading of the paper Mr. 
Froude illustrated the action of the water chamber 
by means of a model. 

In the discussion which followed, Mr. Martell said 
that the application of the water-chamber might be 
attended with considerable danger in the case of 
merchant vessels in which the structural strength 
would not be sufficient in the case of large bodies 
of water moving from side to side. This was more 
to be regretted as the tendency at present was to 
make some merchant vessels so wide that they rolled 
to adangerous extent. He instanced two ships that 
had been lost, which he said had ‘‘ rolled themselves 
to pieces.” Bilge keels were the only way in which 
rolling could be reduced in merchant vessels. 

Mr. Denny, in reply to this, said that there 
would be no difficulty in making ships strong 
enough for using the water-chamber, and he looked 
to its application in merchant vessels. It would 
be well to remember Mr. Martell’s caution, but he 
should be sorry that it should go forth that they 
could not construct vessels to use the chamber. 

Mr. W. H. White gave some particulars of Mr. 
Watts’s early work at the Admiralty in connection 
with this subject, and the labours of Mr. Froude in 
the same field. He referred to the additional proof 
of the value of model experiments afforded by the 

aper. 
‘ Cie Fitzgerald pointed out that the re- 
gular movements of the model by no means repre- 
sented the complex motion of a vessel at sea; he 
said that although the naval architects were very 
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well pleased with the results of the water-chamber 
in the Inflexible, the naval officers thought the 
ship behaved quite as well with the chamber empty 
as with water in it. 

On the second day of the meeting (Thursday) the 
first paper read was by Mr. J. H. Heck on ‘‘A 
Mechanical Method of Measuring a Vessel’s 
Stability.” This was a valuable contribution, 
which we shall print in full in a future number. 
The other papers read at the morning sitting were 
on ‘‘ The Stowage of Steamships,” by Mr. F. P. 
Purvis; ‘‘On a Method of Arranging the Coal 
Bunkers of a Steamer so as to Reduce the Ballast 
to a Minimum,” by Mr. J. Nicholson; and on 
‘Yacht Measurement and Time Allowance for 
Racing,” by Captain J. C. Tuxon. These, and the 
remaining papers on the list we shall deal with next 
week, 





THE LIGHTING OF THE INVENTIONS 
EXHIBITION. 

AmonG the many successful features of the Health 
and the Fisheries Exhibitions, not the least notice- 
able was the electric lighting. ‘This was organised 
in the first place for purposes of utility, but it rapidly 
grew intu a display that quite outshone those which 
had taken place at exclusively electrical exhibitions, 
and both forsceniceffect, and asa means of comparison 
between rival systems, it has never been surpassed. 
The installation at the Health Exhibition was far 
more extensive than that at the Fisheries, and was 
pre-eminently distinguished by the fountain dis- 
play, which proved one of the greatest attractions 
of the entire show. Such a success has its penalties 
as well as its triumphs, and the ingenuity and re- 
sources of its authors are annually taxed to answer 
the anticipations of the public, who expect that the 
feats of one year shall be regularly eclipsed by the 
wonders of the next. 

The powers of the committee at South Kensington 
have stood the strain exceedingly well, and so far 
they have fulfilled, and more than fulfilled, every 
demand. In addition to the main features of last 
year, including the illuminated fountains and the 
general lighting, they have provided against the 
approaching season, a novelty that cannot fail to 
draw exclamations of pleasure and surprise from the 
greater part of the millions of visitors for whom 
preparation is being made. Our readers will re- 
member that last year the gardens were rendered 
bright and gay after nightfall by thousands of Chinese 
lanterns and little coloured lamps, which one by 
one showed their tiny flames as the tedious process 
of lighting was gradually performed. These have 
now been all abolished, and the oil and the candles 
have given place to the glowing filament of the 
incandescence lamp. No longer will it be necessary 
for the attendants to spend the last hour of daylight 
in preparing for the evening féte, for as the twilight 
deepens into darkness, it will be possible by one 
turn of aswitch to outline every flower bed, and 
grotto, and terrace, and alley, with glowing points 
of light, and to produce in an instant an effect, 
which for rapidity and éclat, has never been equalled 
since the times chronicled in the tales of the Arabian 
Nights. By means of 10,000 lamps, varying from 
five to twenty candle-power, the features of the 
grounds and the eastern and western arcades will be 
depicted in relief, and the promenaders will be 
supplied with an illumination that will reveal all 
that is beautiful in the scene, and at the same time 
will clothe in semi-obscurity the harshness of its 
surroundings. The effect will be distinct both for 
twilight and moonlight, and will add to the charms 
of both, a warmth totally different from the garishness 
of gas. It requires no spirit of prophecy to fore- 
tell that the popularity of the evening promenades 
will be greatly enhanced by the new arrangement. 

The internal lighting is undergoing very con- 
siderable extensions to adapt it to the increased 
area of the building and the altered disposition of 
the contents. The feature that will strike the 
casual visitor most strongly will be the scene that 
will meet him at the entrance. The long south 
gallery, which formed the continuation of the 
vestibule in the two previous Exhibitions, has 
been expanded, and now there are three courts 
of similar dimensions side by side. The centre 
building will retain its thousand and eighty points 
of light twinkling at the angles of the beams, and 
its neighbours to the right and left, will be lit, 
almost in the same way, each by a thousand lamps 
of the Edison and Victoria (Brush) types re- 
spectively. Thus, from one standpoint there will 
be visible under the arched roofs more than 3000 











lamps, avery firmament. The comparison that will | represent the bulk of the structural alterations, as 
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will result, we trust, in Messrs. Siemens Brothers | the one we published on May 9, 1884. But 








{ 


'% 
2° 


driving the Swan lamps under their charge a good | although the various courts remain much in the 
deal harder than they did last year, when the light | same positions as they originally occupied, great 
These two new galleries | changes have been made in the lighting arrange- 
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ment, the details of which, as far as they are 
determined at the time we write, may be gathered 
from the reference letters on the plan and the Table 
beneath it. Several names will be noticed that did 
not figure in last year’s list, which shows that although 
there has been little apparent activity in the elec- 
trical world of late, yet a steady development is 
going on. Following the order of the Table, we 
meet a new-comer to South Kensington on the first 
line, in the Willans engine* ; next we find Mather 
and Platt’s enginest ; on line 5 comes the Parsons 
engine manufactured by Messrs. Kitson, of Leeds. t 
On line 6 the name of Messrs. Goolden and Trotter 
appears novel, although their business, which 
was formerly carried on by Messrs. Edmunds, dates 
to the early days of electric lighting. The are 
lamps of Mr. Andrews, of Glasgow (line 10) have 
never been exhibited in London before, and we 
doubt if they have appeared in England. Messrs. 
Clarke, Chapman, and Co., of Gateshead, are dis- 
tinctly new comers in the electrical world, and they 
appear with apparatus that will create an interest 
among engineers second to none in the entire show. 
They bring a rotary steam motor invented by the 
Hon. C. A. Parsons, brother, we believe, to the 
patentee of the engine made by Messrs. Kitson and 
Co. This has nothing in common with the rotary 
engine, and might be more fitly described as a 
steam turbine. There is only one moving part, a 
central rotating cylinder devoid of pistons, pack- 
ing, and valves, and the revolutions are said 
to run far into the thousands, a fact that may 
be easily believed when it is remembered that 
the Tower engine, with its complicated mecha- 
nism, can be driven at over 1000 revolutions a 
minute. The periphery of the central cylinder is 
formed of alternate rings and grooves like the 
thrust shaft of a marine engine. It runsin a casing 
also formed with alternate internal rings and 
grooves, and similarly resembling a thrust bearing. 
The rings on the shaft are cut away by diagonal 
slits until they resemble very coarse pitched worm- 
wheels, the portions remaining being the teeth, and 
the parts that have been removed constituting the 
spaces. The rings on the inside of the casing are 
likewise cut into teeth, but pointing in the opposite 
direction to those on the shaft, the one being, say, a 
right-handed screw and the other left-handed. Now 
when the cylinder is placed in the casing, which is 
formed in halves, the space between the two is 
filled with fixed and movable rings of teeth. To 
render it clear what relation these teeth bear to one 
another let us imagine a particle of steam entering 
a space in the first ring, and let us follow its course. 
It starts from the solid portion of the central cylin- 
der and enters a space between two teeth of the 
first ring ; then turning sharply to the left, say, it 
follows the path open to it until it comes to the 
opposite side of the ring. Here it impinges upon a 
tooth of the first fixed ring, and is deflected by it 
to the right, traversing the space between the adja- 
cent teeth untilit emerges from it and strikes a tooth 
or blade on the next ring of the central cylinder. 
By this it is deflected to the left and thrown to the 
next fixed tooth, and so on, until it finally emerges 
from the last of the series, at a comparatively slow 
velocity, the energy with which it started having been 
gradually given up on its passage. To render this 
possible, the steam must expand, and provision is 
made for this by increasing the depth of the succes- 
sive rings, and thus opening a passage of gradually 
enlarging section. The details of this motor have 
been worked-out with great ingenuity, and we hope 
in an early issue to give a complete account of them, 
when it will be seen that the invention is nota 
mere resuscitation of an old idea, but a carefully 
worked-out design bearing evidence not only of the 
originality but also of the technical skill of its 
author. We are not in possession of exact figures 
as regards its steam consumption, but we under- 
stand that it is much below what might be antici- 
pated at the first glance. 

At No. 15a of the Table the names of Messrs. 
Gaulard and Gibbs appear. Since their small ex- 
hibit at the Aquarium§ these inventors have not 
come very prominently before the public. They 
have, however, made considerably headway on the 
Continent, and a central station experiment of 
5000 lights, conducted on this principle, is being 
erected in London by Messrs. Mackenzie and 
Brougham, of Great George-street, Westminster. 





* See ENGINEERING, vol. xxxvii., page 74. 
+ See page 159 ante. 

+ ENGINEERING, vol. xxxvii., page 226. 

§ Ibid., vol. xxxv., page 205, 





A comparatively new firm is undertaking the west 
central gallery (No. 18). This is Messrs. Cordner 
and Allen, sometime manager and engineer re- 
spectively to the Brush Company. The Thompson- 
Houston apparatus, which has made such a name 
in the States, is to be used for the east gallery 
(No. 24), and will be shown by Messrs. Lane, 
Wharton, and Down, of Holborn Viaduct, E.C. 
Mr. Sennett, No. 25, may also be classed among 
the new-comers, as although he figured in the 
catalogue last year, he never got far beyond it. 

It will thus be seen that so far from this year’s 
electric lighting being a repetition of the last, it 
possesses many features of interest both for the 
sight-seer and the electrician. It includes 464 arc 
lamps, and 5530 incandescence lamps, not counting 
those in the grounds, and it is estimated that the 
total illumination indoors will be equal to 533,000 
candles. The principal part of the steam power 
will be furnished by Messrs. Davey, Paxman, and 
Co., of Colchester. Last year’s plant of ten steam 
boilers and five engines will be supplemented by 
eight large steel boilers, each having 610 square feet 
of heating surface, and capable of evaporating 
together 36,600 1b. of water per hour. The eighteen 
boilers will evaporate 110,000 lb. of water per hour. 
In addition to the main engines, others will be pro- 
vided by Messrs. Willans and Co., Messrs. Elwell- 
Parker, the Coalbrookdale Company, and Messrs. 
Mather and Platt. The entire installation will be 
under the able superintendence of Mr. W. D. 
Gooch. 

The lighting of the gardens has been intrusted to 
Messrs. Siemens Brothers, who are erecting their 
machinery in the western arcade. This will consist 
of three immense dynamos, each driven direct by 
a high-speed engine manufactured by Messrs. Good- 
fellow and Matthews,* of Hyde, supplied with steam 
by Babcock and Wilcox boilers. The generators will 
be of the bar type and will have no wire whatever 
in the armatures. 








NOTES. 
DeEpoLisHING Exvectric Licut Grosrs. 

Arc light globes can frequently be dimmed satis- 
factorily for inside use by the use of a coat of tur- 
pentine and white zinc paint, or by rubbing soft 
white soap on the inside of the globe. The soap, 
however, requires frequent attention on account of 
the adhesion of dust. 


Miuitary TeLEGRAPHISTS, 

We suppose the present operations in the Soudan 
would be styled ‘‘a little war,” and yet they have 
made such a demand upon our military organisation 
that there is ‘‘hardly a telegraphist belonging to 
the Royal Engineers left in this country”—at least 
so Colonel Taylor says. The Post Office volunteers 
have come forward in this emergency to fill the gap, 
and, Colonel Taylor goes on to say, ‘‘he did not 
know what the army would have done unless the 
Postmaster-General had permitted the organisation 
to be formed.” This may be a “little war,” but it 
would appear to be quite big enough for our military 
resources. 


TRAIN COMMUNICATION IN AMERICA. 

The bell cord on American railway trains which 
is suspended from ring guides in the upper portion 
of the cars and leads to a gong bell in the engi- 
neer’s cab is being superseded by an arrangement 
of tubes which is more efficient and also more ex- 
pensive. The tubes are beneath the cars, being 
joined together similar to the air tubes. These 
tubes are in communication with a_ reser- 
voir containing air to the pressure of 151b. per 
square inch above the atmosphere, which is fur- 
nished from the Westinghouse air brake. A rope 
in each car leads to a valve which discharges the 
excess of air contained in these tubes ; and in turn 
the reduction of air pressure in the reservoir at the 
engine causes the whistle to sound. If the train 
breaks, the whistle sounds continuously, but when 
the rope is pulled it sounds only as the air escapes. 


SECONDARY BATTERIES. 

The various experimenters with storage batteries 
have found to their cost that the action of accumu- 
lators was not comparable to a watch spring, and 
that the deteriorations caused by local action have 
been sufficient to rob storage batteries of any com- 
mercial value for general use. M. Willard E. Chase, 
of Auburn, U.S., has been at work upon this sub- 
ject for some time, and a year ago had obtained 
very successful results from his experiments. Now 





* See ENGINEERING, vol. xxxvii., page. 167, 





that the allowance of his patents has made the 
matter public, a description of the salient features 
of his battery can be published. Instead of using 
dilute sulphuric acid for the batteries, the lead 
plates are immersed in an alkaline solution of zinc 
sulphate. The presence of the alkali prevents the 
production of free acid upon the decomposition of 
the sulphate of zinc, and as a consequence the 
plates are not attacked by the solution, preventing 
local action and injury to the plates. It is claimed 
that one of Mr. Chase’s storage batteries gave forth 
90 per cent. of the electric energy used in charging 
the battery two months previously. 
SUBTERRANEAN NOISEs. 

On the 26th of August, 1883, some strange sub- 
terranean noises were heard in the island of Cayman- 
Brac, in the Carribbean Sea. This island is situated 
in 20 deg. north latitude, and 80 deg. west longitude, 
and to the south of Cuba. The inhabitants, who 
are tortoise fishers, were on that day alarmed by 
noises like the rolling of distant thunder, although 
the sky was perfectly clear. Seeing uo signs of 
thunder they imagined that some volcanic erruption 
was about to take place ; but little by little the 
singular canonade diminished, and they ascertained 
it to be subterranean. It will be remembered that 
the volcanic eruption of Krakatoa took place 
about this time, and it has been pointed out that 
the Cayman group are the antipodes of Java where 
this eruption took place. The supposition, there- 
fore, that these subterranean noises were due to 
the Krakatoa volcano at once suggests itself ; the 
disturbance being propagated through the mass of 
the earth. Asacontribution to the scientific ob- 
servations which have been made in connection 
with the Krakatoa cataclysm, the Cayman noises 
have a peculiar interest. 

AtLoys oF InpIuM AND GALLIUM. 

The lively action of water on alloys of aluminium 
and gallium renders the examination of alloys of 
gallium and indium interesting. These latter alloys 
do not decompose water in an appreciable degree, 
and are not even strongly attacked by dilute chlor- 
hydric acid. In this case they abandon quantities 
of each metal sensibly proportional to its relative 
massin the alloy. The fusing points are difficult to 
determine, because apart from the temperatures at 
which fusion begins, the fluidity grows gradually, 
and the metal remains pasty, and seems to be formed 
of a mixture of crystals and liquid. Some results 
obtained by M. Boisbaudrau are as follows : 2 In + 
Ga (by weight In = 227 + Ga = 69.9), give a white 
alloy easily cut by a knife. At 56 deg. it shows 
evident signs of fusion, forming a semi-paste; and it 
becomes a viscous liquid at 75 deg. or 80 deg. C. 
Again, In + Ga (by weight In = 113.5 + Ga = 69.9) 
begins to melt at 16.5 deg. C., is half softened at 
35 deg. C., and a viscous liquid at 60deg. to 80 deg. C. 
Further, In + 4 Ga (by weight In = 113.5 and Ga 
= 279.6) a white alloy which begins to melt at 
16.5 deg. C., and is liquid at 25 deg. to 30 deg. The 
fusing point of the most fusible alloys of indium 
and gallium is therefore about 16.5 deg. C. 


AUSTRALIAN POPULATION, 

The estimated population of Victoria, March 31, 
1884, was 938,937, viz., 497,450 males, and 441,487 
females. In 1883, the apparent increase of popu- 
lation was greater than in any previous year since 
1871, except 1880, which was that in which the 
Melbourne International Exhibition was opened ; 
it was less than in the Exhibition year by 592, but 
greater than in 1882 by 1572. Atthe end of 1883 
the estimated population of Australia was 2,424,790, 
and that of Australasia, 3,091,887. According to 
the figures, it appears that the population of the 
Australian continent is now increasing at the rate 
of nearly 90,000 per annum, and the population of 
the continent, combined with Tasmania and New 
Zealand, is increasing at the rate of nearly 110,000 
per annum. With regard to immigration, the 
following is the order in which the colonies stood 
during 1882, in reference to the apparent net in- 
crease of their population from external sources : 
New South Wales, Queensland, Victoria, New 
Zealand, Tasmania, South Australia, Western 
Australia. The net gain to the population of the 
Australian continent during 1882 by excess of im- 
migration over emigration was 48,068 ; and the net 
gain from the same source to the whole of the Aus- 
tralasian colonies was 52,976. 


ENGINEERS IN SoutH AUSTRALIA. 
In our issue of December 5, 1884, we drew atten- 
tion to the unsatisfactory position of Government 
officials in the Australian colonies, as exemplified by 
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the treatment to which the locomotive engineer of 
the railways of South Australia was being subjected. 
We learn by the newspapers of that colony, just to 
hand, that the fourth and final Board, or Commis- 
sion, appointed to inquire into the disagreements 
unfortunately prevailing in the Railway Department 
there, has unanimously decided in favour of the 
locomotive engineer, and exonerated him from the 


charges so persistently and relentlessly brought | 
against him, and that he has resumed his official | 


duties. 


This result is in accordance with the find- | 


ings of the three previous Boards of Inquiry. But | 


the fact that the locomotive engineer has been sub- 








wire which hangs down from the charging elec- 
trode into the sulphuric acid which forms the 
inner coating of the Leyden jar. This dis- 
penses with the operation of bringing the charg- 
ing electrode into actual contact with the pla- 
tinum wire attached to the needle, an operation 
not unfrequently attended by troublesome oscil- 
lations. With these modifications and improved 
insulation, the Elliott pattern of the electrometer 
is a most serviceable instrument for all measure- 
ments of differences of potential, high resistances, 
capacity of condensers, &c. It is, of course, im- 
portant to use a suitable key. Despite all care, 


jected to defending himself on practically the same | perplexing effects will present themselves, and 
issues before four successive tribunals—each of | often these may be traced to leakage over the key. 


which in turn found in his favour—simply because 
the verdicts were not in harmony with the desire of 


Drying and rubbing the latter frequently makes 
matters worse, by giving the key a permanent 


those who were instrumental in bringing the charges | charge, which it may retain for days, and even 


against him, forcibly illustrates the difficulties | weeks. 


The more highly polished the ebonite of 


under which officials in the Government service of | the key is, the more perfectly will it imitate the 


the Australian colonies are placed in obtaining 
justice and fair play, in the event of their happen- 
ing at any time, in the discharge of their duties, to 
incur the ill-will of those for the time being in 
power. 


THE QUADRANT ELECTROMETER. 

Messrs. Elliott Brothers have lately introduced 
some improvements in the pattern of the quadrant 
electrometer which bears their name. The prin- 
cipal of these consists in the addition of a micro- 
meter screw which allows a very nice adjustment of 
one of the quadrants. A small fraction ofa turn 
of this screw produces a very perceptible alteration 
of the position of the light on the scale. Another 
convenient addition consists in a fine platinum 





action of an electrophorus in accepting and retaining 
acharge. The key devised by Sir William Thom- 
son is unfortunately no exception to the above 
remarks ; it is, however, less liable than others to 
be troublesome in electrometer manipulation, and 
will be found to work at its best when resting on a 
metal plate put to earth. 


Tue Exectric Licht iv Puoro-MicroGRAPay. 

Small lamps suitable for use with the microscope, 
especially in photographing the images, are now 
made by Messrs. Mawson and Swan, Newcastle-on- 
Tyne, and others. They are about one candle- 
power and having a low resistance, can be lighted 
by three large Bunsen cells. But the best means 
of lighting them is a portable Faure or Planté 


accumulator consisting of a ? in. thick wooden box 
12 in. long, 6 in. wide, and 7 in. deep out- 
side measure. A _ partition divides it in the 
centre, forming two cells. The joints of the box 
should be halved into each other and well smeared 
with Canada balsam in benzol before closing. 
When completed the interior of the compartment 
should receive four or five coats of thick asphalte 
varnish, each coat being allowed to dry before 
another is put on. The lead plates for use in these 
cells should be 6 in. by 44 in. cast in a mould with 
round plugs which produce perforations in the 
cell ;*; in. in diameter and the same distance apart. 
These plates to the number of eight in each cell (four 
-—and four+) are connected together alternately ; 
the holes being filled with a paste of red lead 
mixed with dilute sulphuric acid, and sulphuric 
acid diluted with ten times its volume of water is 
used to charge these cells. The accumulator is 
formed, after the paste has properly set, by pass- 
ing reversed currents through it from a dynamo 
for a few days ; reversing the current two or three 
times a day. The battery, once formed, can be 
charged or stored by four large Bunsen cells. It 
gives a good white light for three hours or more; 
and is more portable and convenient than a primary 
battery. For use in micro-photography the incan- 
descence ought to be very white and clear. Though 
less actinic than sunlight, and therefore requiring 
a longer exposure, it is more actinic than lamp- 
light. Moreover, thanks to its coolness, the light 
can be carried very close to the object, thus giving 
great sharpness of definition to the image. 


Grate Surrace or Locomotives. 

The demand in American locomotive engines is 
still for greater steaming capacity to enable them to 
make time with heavier loads. Since the boiler shells 
are limited in practice by the gauge of railroad to 
54 in. or 56 in. in diameter, while the length is deter- 
mined by the length of the tubes, which do not exceed 
12 ft. or 12 ft. 6 in. in length, this has thus far 
limited the extent of heating surface in the boiler. 
But this is not the main difficulty. The fireboxes, 
located between the wheels and frames, limiting the 
grate area, except in the Wooten form, to about 15 
square feet, the fires have thus to be forced to an 
extraordinary degree, the rate of combustion fre- 
quently being 120 lb. to 140 lb. of coal per square 
foot of grate per hour. The result of this state of 
things is a low evaporative efficiency, the American 
engines doing heavy work averaging not more than 
5 lb. to 6 lb. of water to a pound of coal consumed. 
The only possible relief seems to be in an extension 
of the grate surface and the corresponding heating 
surface. By using slab frames, 1} in. thick, or by 
modifying the customary American design of the 
frames and the firebox so as to allow the latter to 
extend over the frames to within an inch or so of 
the driving wheels, would enable the grate surface 
to be inereased by some 3 or 4 square feet. The 
length of firebox is now limited by the distance be- 
tween the main and back pairs of driving wheels or 
the rigid wheel-base of the engine, but more parti- 
cularly by the distance the fireman can easily throw 
the coal so as to keep the grate well covered and 
avoid bare places for the admission of currents of 
cold air. This limit is for bituminous coal burners 
about 6ft. If slab frames are used it then becomes 
necessary to underhang the springs and equalising 
beam beneath the frame and firebox, as is usual 
in this country. It is very evident that the grate 
surface of engines will have to be increased at no 
distant day and it would seem as though inventive 
genius might profitably be employed in studying 
practicable means for this end. The subject is one 
of the most important ones relating to the improve- 
ment of the locomotive engine and the increase of 
its efficiency and consequent economy of working, 
and is already being given serious attention. 


TorPEDO Boats. 

The two torpedo boats which Messrs. Yarrow and 
Co. are building for the Austrian Government, and 
to which we made brief reference a short time ago, 
are getting well forward, and cannot fail to attract 
a great deal of attention when the time arrives for 
their trial. They will be, or we can now say 
they are, the largest boats of what may be called, 
for want of a more definite title, the excessive 
speed class. The length is 135 ft., and the beam 
13 ft. 9in. These boats are expected to run 24 
knots within the hour when light, and 22 knots 
with gear on board ready for action. The engines 
are of the three-cylinder, or triple-expansion type. 





The working pressure is to be 140lb., and the 
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horse-power is estimated at from 1100 to 1200 
indicated. There will be but one boiler, of the 
usual torpedo boat type adopted by Messrs. Yarrow, 
and it will bea point of great interest to marine 
engineers to see how far it is practicable to get so 
great a power from a single locomotive type boiler. 
‘The dimensions of the first-class torpedo boats have 
been increasing of late, whilst the second-class, or 
original 60 ft. boats, appear likely to become ex- 
tinct, their place being taken by high-speed pin- 
naces of somewhat larger type than those hitherto 
carried on war vessels. The improvements in ma- 
chinery and consequent increase in speed, enable 
these craft to be used for torpedo warfare, whilst 
they are to be at the same time available for ordi- 
nary ships’ purposes, the first-class boats of lengths 
from 100 ft. to 110 ft. are undoubtedly fit to go 
through any reasonable weather, and such craft will 
always prove useful ; still, by lengthening the boat 
from 130 ft. to 140 ft., her powers would be 
greatly increased, whilst generally speaking no 
serious disabilities would be added. Of course there 
is the question of cost, but the testimony of naval 
ofticers appears to be so completely in favour of the 
larger boat that the additional expense would no 
doubt be warranted. One great feature in this re- 
spect is accommodation, and it is here that an extra 
20 ft. inlength countsforso much. The Austrian 
boats are to be fitted for firing Whitehead torpedoes, 
but the fittings will not be put in until they arrive 
at Pola. Messrs. Yarrow and Co. have also a tor- 
pedo boat for the Spanish Government in hand ; 
this vessel is 117 ft. long, and will be fitted for 
firing ‘two Schwartzkopf torpedoes. These are 
similar to the Whitehead torpedo, excepting that 
they are made of bronze in place of steel. 


Protection to Mit Spoots. 

The fraying of the wood heads of spools used in 
textile manufacturing causes a twofold damage : 
the depreciation of the spool and injury to the stock 
in process. This has stimulated numerous inven- 
tors to attempt the construction of spools whose 
rims could not sliver. The first attempt was the 
substitution of vulcanised rubber for wood in the 
spool head, but this substance was unduly expen- 
sive, brittle, and in some instances, it was claimed, 
gave rise to annoyance by the generation of static 
electricity. Later, spools were made with the 
interior sides of the heads faced with thin tinned 
iron; but these in turn became unsatisfactory, as 
the iron was spun over the edge of the spool head and 
would not conform to the changes of the wood by 
reason of moisture, and in course of time the sharp 
metal edges around indentations in the metal would 
cut the yarn orroving. The heads, stamped out of 
sheet iron about one-sixteenth of an inch thick, 
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were never used except to a limited extent. Sheet- 
iron spool heads are continually being bent, and 
thus aggravate the evil they were designed to 
obviate. The next method of protection was by 
shrinking a band of raw hide around the spool head. 
The annexed sketch shows a section of the head of a 
jack spool, and the raw hide band is represented at 
A. The method of applying the hide is one that re- 
quired long experience. The raw hide is first cut 
into strips, moistened and packed away. This ren- 
ders it supple, and, after being split, it is glued round 
the spool head. When dry, another coat of glue is 
laid upon the outside and thus replaces the gelatine 
which was removed from the hide by the water. 
The spool is then completed, the raw hide covering 
finishing to a beautiful surface. The raw hide ona 
jack spool head 9 in. in diameter holds the wood so 
securely that when the head is struck severe blows 
the middle of the head can be shivered while the 
rim holds the edge of the spool head. The company 
formerly engaged in the manufacture of these spools 
stopped on account of financial difficulties. The 
oak-bound mill spool is shown at B in the illustra- 
tion. The edge of the spool head is made with a 





tongue, and a grooved piece of elm or oak wood is 
steamed and bent around the head and fastened 
with glue and pegs at the juncture. The wood 
rims are bent around and secured by special machi- 
nery which performs the whole operation automa- 
tically. Recently spools have been offered with 
heads made of some form of paper pressed into a 
very hard mass. It is impossible at the present 
time to estimate the durability of paper spool heads. 


Miritary Ports. 

The Army Estimates, like those of the other 
service, are to be taken in two parts. This is a con- 
venient process for ministers, as the public is apt to 
postpone the consideration of the subject until the 
whole question is complete, and when the second 
part of the debate comes on, people cannot under- 
stand the final arguments, as they have forgotten 
or have not heard the other side of the question. As 
the great aim in statesmanship in the present day 
appears to be toavoid popular criticism, the plan is a 
very desirable one from a ministerial point of view. 
Previously to the House going into Committee, Mr. 
W. H. Smith raised a debate on the subject of our 
military ports, and in the course of his speech 
pointed out the complete unpreparedness in many 
respects of three military ports, which he desig- 
nated A, B, and C, which letters it is an open secret 
are intended to designate the three principal naval 
stations of the kingdom. Mr. Smith showed most 
conclusively, if his statements are correct, that each 
of these three ports is in a dangerous state of 
defencelessness, so far as many important features 
are concerned. Lord Hartington, in his reply, did 
not attempt to question the accuracy of Mr. Smith’s 
statements, being content to shield himself under 
the plea that as no individual ports had been abso- 
lutely named he could not contradict the statements. 
This of course is tantamount to an acknowledg- 
menton the part of the Government that Mr. Smith’s 
strictures were well founded, and the case must 
indeed be a strong one if it cannot be contradicted 
in general terms. It is surely time that this absurd 
farce should be put an end to, of not mentioning 
defects in naval or military administration, on the 
plea that we should be informing foreign govern- 
ments and possible foes of our weak points. There 
is not a single Continental power of any import- 
ance that has not complete knowledge of not only 
the leading features, but also the details of our 
harbours, fortifications, dockyards, arsenals, ships, 
and guns. Attached tothe embassies of the different 
powers are a class of keen, untiring officials, picked 
men selected especially for their fitness for the post, 
naval or military officers by profession, detectives 
by instinct. Their ostensible mission is simply to 
facilitate an exchange of ideas on scientific subjects 
between the experts of the nation their embassies 
are accredited to, and those of their own country. 
Their actual mission, or at any rate their chief actual 
mission, is to keep the intelligence department at 
home informed of our weak points. We do not 
know where Mr. Smith obtained the information as 
to the defences of ‘* A,” ‘‘ B,” and ‘‘ C” ports which 
he gave to the House last week. He appears to 
have been at considerable pains to collect it, but he 
might have obtained it ready to hand from any 
of those remarkably pleasant foreign gentleman 
one so often meets at Woolwich, Portsmouth, 
Chatham, and other military stations. Will the 
time ever come when the short-comings of those 
in authority shall be no longer covered by the false 
plea that it is not for the public good such subjects 
should be openly discussed. 


THe Execrric Licut on THE 8.8. ‘‘ OCEANIEN.” 
Messrs. Sautter, Lemonnier, and Co., the well- 
known engineers of Paris, made, some time since, 
a series of very interesting experiments with the 
electric light installation of the Messageries Mari- 
times steamer Océanien. The machinery for produc- 
ing the current is in duplicate, and each consists of 
a Gramme dynamo (compound type), and a_high- 
speed Megy motor, mounted on the same bedplate. 
A distributor is fixed against the side of the ship 
between the machines and the lamps. Each engine 
and dynamo can, with a steam pressure of from 
40 lb. to 55 Ib. per square inch, supply a current 
for 150 Edison 10-candle lamps, and the arrange- 
ment is such that a certain proportion of these 
lamps can be lighted or put out without the others 
being affected ; this is done automatically and with- 
out the addition of any supplementary regulating 
apparatus. The ‘speed of the motor should not 
exceed‘800 revolutions per minute, in order that it 
should be maintained in good working condition. 





One of the machines and engines is kept in reserve, 
and either can be thrown into work immediately in 
case of necessity. The distributing table receives 
on the one hand the conductors from the dynamos, 
and on the other, the terminals of the lighting 
circuits distributed through the ship. Between the 
points of attachment, are grouped («) two safety 
cut-outs of 100 amperes each ; (b) the commuta- 
tors required for controlling each circuit ; (c) the 
exchange apparatus by which one dynamo and 
engine can be separated from the other ; (d) an 
ampere-metre and a voltmeter to control the cur- 
rent from the dynamos. The dynamo in each 
case is a Gramme P. G. 100, type, mounted on the 
same shaft as the motor, and the outside dimensions 
are: Length, 7 ft. 16in.; width, 4ft. Lin.; height, 
3 ft. Din. ; weight, 24 tons. The dynamos are so 
designed that with a constant speed of 770 revolu- 
tions, they can give, witha difference of potential of 
66 volts, from Oto 120amperes at the terminals. Each 
dynamo can feed from 1 to 180 lamps of 10 candles, 
the work expended varying in a_ corresponding 
ratio to the light produced. The Megy motor isa 
non-compound engine with two cylinders, 7.08 in. 
in diameter and 4.72 in. stroke, with a circular 
balanced distributing valve, driven by a continuous 
circular motion at one-fourth the speed of the 
main shaft, with suitable gearing. The valve is so 
arranged as to admit the steam freely and suddenly 
into the cylinder at each stroke. The normal speed 
of the motor is 1000 revolutions, and it can de- 
velop with 56 lb. per square inch, an energy 
equal to 22.7 horse-power. The working speed in 
the present case being 770 revolutions, and the power 
developed 14 horse-power, the conditions for per- 
manent and successful working are very favourable. 
The speed is regulated by a governor of remarkable 
certainty and steadiness of action. It consists 
essentially of two flat steel springs suitably bent, 
and the deformation of which under the action of 
centrifugal force, imparts to the steam admission 
valve, linear displacements proportional to the 
variations in the speed of the motor. The admis- 
sion valve itself is of a peculiar form, and is arranged 
so that the openings uncovered for the passage of the 
steam, vary as the square of the linear displacements 
by which they are uncovered. From the arrange- 
ments we have described, it follows that whatever 
may be the variations in resistance acting against 
the motor (in practice this ranges from 0 to 150 
lamps) the maximum variation in the speed never 
reaches 4 per cent., and in this limit the uniformity 
in speed is practically complete. Each dynamo and 
engine is provided with a Buss tachometer, which 
indicates minute variations in speed. They are fixed 
in the positions shown in the plan on page 321, 
which indicate quite clearly the general arrangement 
of the whole installation. 





THE PHYSICAL SOCIETY. 

AT the meeting of the Physical Society, on March 14, 
Professor Guthrie, President, in the chair, Captain Abney 
read a paper upon ‘‘ Recent Researches on Radiation.” 
In general a hot body loses heat in three ways—by con- 
duction, by convection, and by radiation. In the case of 
the carbon filament of an incandescent lamp the loss of 
heat by conduction is insignificant, and a series of experi- 
ments has been made to determine the amount of radia- 
tion, that is, the energy expended as radiant heat for 
every unit of sheeisien! energy expended in the lamp. 
Mr. Crookes has investigated the subject of radiation in 
high vacua, the cooling bodies being thermometer bulbs, 
and has come to the conclusion that at pressures between 
forty millionths and one millionth of an atmosphere the 
radiation varies as the mean molecular free path. In the 
author’s experiments incandescent lamps of thin glass 
were exhausted to different degrees, the radiation being 
measured by a thermopile. It was found that from forty 
millionths to ten millionths of an atmosphere the radia- 
tion increases uniformly with decrease of pressure, but 
that beyond this point it becomes nearly constant. A 
more important question is to determine the amount of 
radiation for any particular ray under the above conditions. 
This was effected by placing a small thermopile in the 
different parts of the spectrum. Plotting the results with 
watts as abscissee and radiation as ordinates, the curves 
for each kind of ray are found to be very accurately 
hyperbolas with vertical axes. This result gives a method 
for rendering identical the quality of the light emitted by 
two lamps. We have only to find the radiation corre- 
a. to a particular kind of light for one lamp, and 
then, by examining the curve corresponding to that ray 
for the other lamp, find for what number of watts the 
radiation is the same, 

Professor J. A. Fleming read a paper ‘‘On Charac- 
teristic Curses of Incandescent Lamps.” The author 
has collected a number of statistics connecting the life, 
resistance, efficiency, and potential difference of incan- 
descent lamps, and has examined them with a view of 
showing the mutual relations of these variables by em- 
pirical equations. A curve showing the relation of any one 
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of them to any other is called a characteristic curve of 
the lamp. Amongst the various results arrived at was the 
confirmation of the law announced by Professors Ayrton 
and Perry at the last meeting of the Society, that fora 
certain pf Aon of lamps the potential difference minus a 
constant varies as the cube-root of the efficiency, the 
latter quantity being measured by candles per _horse- 
power. The constant, which in the lamps examined is 
about 28.7, is nearly the potential difference at which the 
lamp begins to emit light, hence the law may be put into 
this form, the effective potential difference varies as the 
cube-root of the etticiency. Using the results obtained 
the author then solved the problem of determining the 
conditions for a minimum cost per candle, and obtained 
a result closely agreeing with that communicated at the 
last meeting by Professors Ayrton and Perry. 

In answer to Lord Rayleigh, Dr. Fleming stated that 
he had not calculated the increase of cost due to a varia- 
tion from the most favourable conditions; it had been 
shown, however, by Messrs. Ayrton and Perry, that the 
increase of cost due to a variation of potential difference 
amounting to three or four per cent. upon either side of 
the value corresponding to least cost was very small. 

Mr. C. Cleminshaw described some ‘‘ Further Experi- 
ments in Spectrum Analysis.” These consisted of methods 
of obtaining the inversion of the sodium line in the 
spectrum of the limelight. The first consisted in con- 
centrating the rays from the slit by a lens, just beyond 
the focus of which is a spoon in which sodium is ignited 
by a Bunsen flame. In the second method the burner 
and sodium are introduced between the line and the slit, 
and carbonic acid is introduced into the flame. The result 
in either case is to cause the inversion of the D line. 

Professor Guthrie, alluding to the pale blue flame pro- 
duced by common salt in a coal fire, suggested that there 
might be more than a mere mechanical action produced 
by the carbonic acid. Mr. Cleminshaw, however, believed 
that the action was purely mechanical. 

An abstract of a communication by Dr. John Hopkin- 
sonon ‘ Sir W. Thomson’s Quadrant Electrometer,” was 
read by the secretary. According to Maxwell the deflec- 
tion produced by a given difference of potential between 
the quadrants is given by the formula 


d= (A—B) (c -43*) 
where A and B are the potential of the quadrants, and 
C that of the needle. Dr. Hopkinson finds however that 
the constant \ should be i: J c? the quantity k being 


due to, and depending on, the unsymmetrical position of 
the needle with respect to the quadrants. 





MISCELLANEA. 

Tar Load Line Committee has had another two days’ 
sitting. 

The sum of 165,300/. is to be set apart in the Army 


Estimates for the commencement of the armaments for 
coaling stations. 


Seventy-five thousand pounds are to be expended for 
additional plant at Woolwich in order to manufacture 
heavy guns for the Navy. 


The directors of the North British Railway recommend 
a dividend for last half-year at the rate of 44 per cent. on 
the ordinary stock against 54 per cent. of last year. 


The last of the material required for the first 100 miles 
of the Suakin-Berber Railway was despatched last week. 
About two-thirds of the plant is new. 


Mr. Justice Chitty has made an order in the case of the 
Channel Tunnel Company for a reduction of the capital 
by the return of unrequired capital. 


A number of Norton’s Abyssinian tube-wells are to be 
despatched immediately to Suakin, Messrs. Le Grand 
and Sutcliff having received orders to this effect. 


Her Majesty’s Minister at Teheran has informed the 
Government that the railway is being pushed on to 
Askabad. 


The Army Estimates provide 350,000/. additional for 
the manufacture at Woolwich of additional guns for the 
naval service. This sum, it is expected, will be granted 
annually for the next five years. 


A meeting is to be called by the London Chamber of 
Commerce to consider Mr. Holt S. Hallett’s proposal to 
construct an Indo-China railway, to which we made refer- 
ence a short time ago. 


The troopship Tamar, which has just arrived home, had 
to put into Gibraltar in consequence of a mishap to her 
machinery. Afterwards the high-pressure piston-rod 
became bent off Cape St. Vincent. 


The right to search vessels for contraband of war claimed 
by the French is causing a good deal of consternation at 
Hong Kong. German bottoms are said to be rapidly sup- 
planting the English. 


The Governments of England and France have been 
sending large orders to American houses, mainly at 
Chicago, for canned meats for military and naval use, 
chiefly in Egypt and Tonquin. 

The final steps with regard to the German Steamer 
Subsidy Bill have been taken, and the nation is pledged 
to an expenditure of 200,000/. per annum for the next 
fifteen years, 

A Portuguese ex-minister has introduced a new system 
of preparing maps in relief, which is said to combine the 
—- of plane maps with the advantages of those in 
relief. 


A naval officer has been ordered to make inquiry on the 








spot respecting Captain Ericsson’s submarine gun and the 
torpedo boat in which it is fitted. It is not considered 
desirable to make his report public. 


Lord Carington’s house in Whitehall is to be removed 
en masse to an adjacent site. It is estimated that the cost 
will be one-half that which would be incurred in taking 
down and rebuilding it. 


A terrible explosion of firedamp has occurred in a mine 
near Saarbriick. Only 14 men have been saved out of 203, 
who were down the pit. The main shaft fell in after the 
explosion. 


The damaged gun of the Inflexible, to which we made 
reference last week, was made at Woolwich. It has fired 
eighty-six rounds, and cost 10,075/. It will cost about 
400/. to reline it, and will take about four months. There 
is a spare tube in stock. 


The Chancellor of the Exchequer has officially stated 
that it is not proposed to have a Committee on Army and 
Navy Expenditure, as the two departments are so over- 
whelmed with business in connection with military opera- 
tions now going on. 

The engineering evidence in support of the Manchester 
Ship Canal Bill was brought to a conclusion on Monday. 
The Committee then determined to proceed with the 
engineering evidence on the other side before going into 
the other branches of the case. 


In order to raise the naval question above party con- 
siderations, Sir Edward Reed has substituted the fol- 
lowing, for his former notice: ‘‘ That the present state 
of the Navy is a cause of grave anxiety, and requires the 
earnest attention of Her Majesty’s ministers. 


The United States Navy Department is sending 
all its available vessels to the Central American ports, 
with special instructions to protest against any interference 
with the submarine cables of the Central and South 
American Company. 


Next year a commencement will be made at putting 
Trincomalee, Singapore, Simon’s Bay, Sierra Leone, St. 
Helena, the Mauritius, Jamaica, St. Lucia, and Port 
Elizabeth in a proper state of defence. For this 1980/. is 
set apart in the Army Estimates, in addition to 67,000/. 
to be provided by the Indian and Colonial Governments, 


The final steps for making an appropriation in order 
that the United States might be represented at the In- 
ventions Exhibition were unfortunately not taken before 
Congress adjourned, so that there will be no official repre- 
sentation. The same remark applies to the coming 
Antwerp Exhibition. 

Herr Jall, who has made a special study of volcanic 
eruptions, advances the theory that explosions in mines 
usually occur about the same time as earthquakes. He 
warns the mineowners of Europe that March 30, 
June 12, July 12, September 8, and September 24, are 
days likely to prove dangerous. 


In addition to the five stern-wheel steamers Messrs. 
Yarrow and Co. are now building for the Government at 
Poplar, Messrs. Elder and Co have secured an order for 
ten of these boats. These are to be similar to the two 
built last year by Messrs.JYarrow and Co., excepting that 
they will have compound engines, 


The puddlers and millmen of W. Cook and Co., Limited» 
have determined that it is their duty to help their em- 
ployers to tide over the present bad times; as they cannot 
accept a reduction of wages owing to being under the South 
Staffordshire Board of Conciliation, they have decided to 
work for one week without pay. 


A Select Committee of the House of Lords has thrown 
out the Thames Deep Water Jock Bill for extension of 
time. The scheme was for making a dock at Dagenham 
on the Essex shore of the river below Barking. Parlia- 
mentary powers were granted in 1881, but by the decision 
of the Committee the undertaking must now be abandoned. 


Messrs. Hayward Tyler and Howard, of Luton, have 
been selected by the National Aid Society to supply ma- 
chinery for making aérated water for the troops in the 
Soudan. The tirm has received a large order for their 
patented appliances, and the employés are now working 
overtime to get it completed with all possible speed. 


British contractors have invited specifications from the 
American river steamboat builders for the construction 
of thirty iron hull stern-wheel steamboats for use in the 
operations on the Nile. Each boat is of about 500 tons. 
Specifications have been forwarded to England by 
builders at Pittsburg and St. Louis. 


In answer to Mr. Labouchere, Mr. Fowler said that 
there was a conflict as to whether the Board of Works, 
which deposited sewage, or the Thames Conservancy, 
which ought to take it away, was responsible for the very 
disgraceful state of the Thames above Richmond. The 
matter was receiving ‘“‘ careful attention” at the Home 
Office. 


We are requested to announce that Mr. Henry Ed- 
munds has retired from the firm of Messrs. Edmunds and 
Goolden, of Westminster and Halifax, electrical engi- 
neers, and that Mr. A. P. Trotter, B.A. whose name is 
well known as the inventor of the dioptric system of light 
distribution which bears his name, has entered into 

artnership with Mr. W. T. Goolden, M.A., and, with 
co will continue the business of the late firm under the 
name of Goolden and Trotter. 


We understand that a concession has been granted by 
the Provincial Government of Pard, Brazil, to Messrs. 
Castel and Pontet for the purpose of supplying this im- 
portant city with fish. The concession, which is for a 
considerable term of years, involves the use of steam 
trawling vessels with necessary refrigerating apparatus of 





the most modern and improved quality. Captain Pontet, 
of the above-named firm, is now in England arranging 
matters, and we are informed that he has placed the order 
for his steamers with Messrs. Cochran and Co., of Bir- 
kenhead. The steamers are the first boats built for this 
purpose on the Mersey, and we believe the first vessels of 
the kind built of steel in England. It speaks well for the 
enterprise of the Provincial Government of Paréd, to en- 
courage -an industry so important as that of fishing, and 
no doubt the enlightened policy of the president—who is 
so unwearied in endeavouring to increase and cheapen the 
fish supply especially for the benefit of the working classes 
in the city and province of Pard—will be highly appre- 
ciated. 








MILITARY BALLOONING 
To THE Epiror OF ENGINEERING. 


S1r,—With due deference to certain computations which 
have gone the round of the press and appear to have 
emanated from high sources, I beg, at this important era 
in ballooning, to point out one or two inaccuracies. 

In the notes which have been collated we are informed 
that ‘‘air as hot as can be safely used gives a lift of 35 lb. 
per 1000 cubic feet, and that ordinary coal gas gives a lift 
of from 40 lb. to 60 lb. per 1000 ft.” 

When, may I ask, and under what circumstances and 
conditions did ever the hottest air in a balloon admit of 
each 1000 cubic feet raising 35 lb. if registered and verified 
by Fahrenheit’s thermometer ? 

If this calculation be anything like reliable, then 
hydrogen and coal gas can be cast aside and those huge 
steel cylinders left behind at the base of operations in the 
Soudan ; for if coal gas will raise 60 lb. per 1000 and hot 
air 35 lb., it follows that hydrogen should raise nearly 
twice as much, which is not the case; and if the hot-air 
principle, though crude and primitive, will give a lift of 
this kind, especially in an external atmosphere at 108 deg. 
or 120 deg., then it is sufficient for all practical purposes ; 
but inasmuch as, to my thinking, no Montgolfier can be 
made to accomplish this degree of rarefaction, it is quite 
right and proper to be prepared with gas balloons, and if 
some enterprising private firm would light up Suakin or 
provide a gasholder for Government purposes, then car- 
buretted hydrogen would come in most opportunely, and 
the fire-balluons would serve en route as auxiliary appli- 
ances, or they might be quickly filled and as quickly 
emptied in a zereba. 

In my experience I have generally found that the ave- 
rage specific gravity of coal gas is such as only to lift from 
35 lb. to 40 lb. per 1000 cubic feet, and not, as stated in the 
article to which I take exception, which speaks of its lift- 
ing 60 lb. to the 1000 cubic feet, to lift 40 1b. The gas must 
be well purified and generated from a dry suitable de 
scription of coal before its produce will touch the latter 
estimate. Hydrogen may be made to vary according to 
the process adopted for decomposing the water and 
metal, but this, the highest of gases, cannot be made to 
exceed very much more than 60 lb. to the thousand, and if 
hot air will, in the hands of the military aéronauts, be 
mace to attain to the splendid lifting power alluded to, 
or coal gas to 60 lb. the 1000 cubic feet, then civilian 
aéronauts have indeed something to learn, and get datato 
work upon which they never would have believed in or 
accepted, but for the British Balloon Force. 

So far as Suakin is concerned, I should say their pro- 
vision of compressed hydrogen will prove of great use, and 
ought certainly to have been broached by this time ; if the 
directing aéronaut can see his way to utilise the air path 
with the railroad as it is developed across to Berber, 
then some real advantage may accrue. 

It will never do, however, to proceed on the plan to 
which I have referred. We must not forget that the eyes 
of foreign aspirants and powers are directed to this 
maiden effort of the military balloonists from Great 
Britain ; it is a new departure in military science, and so 
far as I can learn the officers are without pilot or pro- 
fessors of the art aérostatic. It is most praiseworthy, or, 
at any rate, I recall that, and say it is very intrepid of 
them, to set out as they have done. None of those 
military gentlemen who have ascended with me, and ex- 
changed views on the subject, are with them, but most 
likely they boast equally able men, still the limited 
amount of schooling they have had among themselves at 
Woolwich and Chatham is not much to fit them for 
ballooning in the battle-field, and to throw out any little 
warning as to unreliable calculations cannot very well be 
regarded as out of place or impertinent just now. In 
artillery matters if the composition and force of gun- 
powder is based on two and two making five, or one and 
four being accepted as six, then all power for mischief is 
minimised ; in aérostation, it is most important to be 
tolerably correct as to the lift, it being the real primary 
and momentous point. 

Another opinion rather strongly asserted isthis, ‘‘ that 
a balloon to raise a man can be provided of the workable 
size of 4500 cubic feet capacity, the resistance to the 
wind being diminished, as only a slender rope is required 
to hold it captive.” 

Now, asa matter of fact, a balloon made of skin or 
any other light material, may, if charged with good hy- 
drogen, just enable a man to take a survey, but the rope 
must not be long enough to admit of a peep over a 
high hill or mountain, as a diminution of 2in. of atmo- 
pon sol pressure would cause a considerable expansion 
and escape which would have to be provided for, and which 
would cripple the original stock with wonderful celerity 
if the rays of a midday sun happened to be playing upon 
the envelope, so that every microscopic pore would give 
out its imprisoned voiatile gas; without a reserve volume 
a small balloon might soon become powerless. Then, 
again, at what temperature and time of day or night 
might this aérial dwarf have been inflated? Of course 
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much would depend upon the skill and judgment dis- 
played at the outset. 

At gas manufactories the holders not unfrequently rise 
a plate and give a reading in excess of those recorded an 
hour previously, perhaps, should hot weather suddenly set 
in after a cool breeze, the subsequent contraction is propor- 
tional ; and it is the same with balloons, which are the most 
sensitive thermometers themselves, so that too close aspace 
as to dimensions becomes serious, and there is no valid 
reason for it when it is remembered that the surfaces are 
as the squares of the diameter, while the contents are as 
the cubes. This practically carried out means that a foot 
or two more diameter, although it adds enormously to the 
lifting power, does not demand a corresponding increase 
of envelope. This, with many other features I could point 
out, may possibly have escaped consideration, but it is 
one of the rudimentary lessons in aérostatics. 

The remarks to which I refer having obtained a wide 
circulation it is expedient to advert to them. It is to 
hoped that the delay in bringing out and showing what 
aid the balloons can afford will not continue; as they have 
only to draw off their gas, a bird’s eye view for ten miles 
round Suakin might be expected ere this, A sharp look 
out seems to be much wanted. 

Yours truly, 
Henry CoxweELt. 


To THE EpIToR oF ENGINEERING. 

Str,—In ENGINEERING of the 13th instant, you state 
that ‘‘ the balloons to be used at Suakin will be inflated 
with hydrogen, and that Mr. Coxwell is in favour of the 
Montgolfier hot-air balloon on account of the ease with 
which the material by means of which it may be in- 
fiated, can be transported.’’ The disadvantages of hot- 
air balloons for military purposes have long been recog- 
nised. Large size is required to give sufficient lifting 
power ; danger of fire from the heating apparatus. In 
the Soudan, the heat from the sun external, and internal 
from the heating apparatus, would have a tendency to 


frizzle the fabric of the balloon, and leave the unfortunate 


aéronaut to join the majority. Experiments were made 
last year with a balloon inflated with hot air ; the result 
was a complete failure. Hence, the use of hydrogen in 
South Africa and in the Soudan. Hydrogen has its ad- 
vantages and disadvantages, its advantage as a lifting 
agent has been acknowledged. At atmospheric pressure 
1000 cubic feet of hydrogen only weigh about 5 lb., as 
compared with 75lb., the weight of the same quantity 
of air. Pure hydrogen is a colourless, tasteless, and 
non-poisonous gas, and will not injure the aéronaut. 
The disadvantages of hydrogen for ballooning pur- 
poses are: the specific heat is very low; its contrac- 
tion and expansion under change of temperature are 
very rapid ; a balloon containing only 4500 cubic feet of 
hydrogen would be whimsical in its change of form, 
thereby requiring the careful attention of the aéronaut. 
Hydrogen is very light, and very difficult to retain in a 
balloon. The leakage from a well-constructed balloon 
would not be less than 500 cubic feet per day. This is a 
serious drawback in the case of transport. campaign 
of six weeks’ duration would require 21,000 cubic feet of 
gas. The weight of the cylinders containing the gas 
would be over seven tons. If the balloons are only to be 
used at the base of operations weight is of no consequence. 
The hydrogen is forced into the steel cylinders at very 
high pressure. It ,would be interesting to know whether 
an explosion is likely to take place by the expansion of 
the gas when the cylinders are exposed to the sun. It 
has been frequently suggested by Major Jones, R.E., 
that small free and captive balloons might with advantage 
be used for cypher signalling, and for the distribution of 
proclamations to the Mahdi, Osman Digna, and the tribes 
occupying the Soudan. 

About four years ago experiments were made at Alder- 
shot with a captive balloon, the rope being attached to a 
wagon. With the wind all went off without a hitch. On 
the return journey to the camp against the wind, the 
wagon and horses were overturned into aditch. Tomove 
a great distance from the camp at Suakin with a captive 
balloon would be attended with great risk. In case of a 
captive balloon falling into the hands of the enemy, or 
breaking away by accident, the car should always be pro- 
vided with the necessary instruments, food, and water. 
A balloon inflated with hydrogen would certainly collapse 
at night from the contraction of the gas by change of 
temperature, thereby involving more risk to the aéronauts. 

am, Sir, your obedient servant, 

March 21, 1885. k. 


SAND-PAPERING MACHINES. 
To THE EDITOR OF ENGINEERING. 

Srr,—We noticed in your issue of the 13th instant an 
inquiry re ‘‘Sand-Papering Machines,” which being 
unanswered in your current issue, we think that it might 
interest ‘‘ Shipbuilder” to know that some time since we 
constructed a glass-papering machine for cabinet work, 
for covering which we use glass paper supplied by Messrs. 
John Oakey and Sons in rolls 36in. wide by about 
12 yards. 

We find this gives us every satisfaction, the amount of 
work done by one coating of this paper is really surprising. 

Weare, Sir, yours sincerely, 
FREDERICK YOUNG AND Co, 
11 and 10, Dean-street, Holborn, March 24, 1885, 


THE INVENTIONS EXHIBITION. 
To THE EpiToR OF ENGINEERING. 
Smr,—We notice in your miscellaneous remarks that 














Messrs. Davey, Paxman, and Co. will supply the motive | 20} 


power at the forthcoming Inventions Exhibition for 
driving the dynamos. This is scarcely correct, as Messrs. 
Siemens Brothers and Co., of London, are supplying three 
of the largest dynamos that have ever been made, and we 





are favoured with the order for three of our Matthews’ 

high-speed engines for driving them direct. This in- 

stallation is for lighting the grounds and conservatory, &c. 
Your kind correction will oblige, 


Yours truly, 
March 23, 1885. 


GOODFELLOW AND MATTHEWS. 
THE PATENT OFFICE. 
To THE EpitTor oF ENGINEERING. 

Srr,—In Mr. Chamberlain’s speech on the second read- 
ing of the Patents Bill, on April 18, 1883, the following 
sentence occurs: ‘‘I do not see why the Government 
should make an exception in favour of the inventor, as 
compared with every other person, and exercise a paternal 
care for him, and assist him in his own business, taking 
upon themselves, in fact, the duties of a patent agent.” 

This language is sufficiently clear, and the Patent Act 
gives no powers to the officials to act as patent agents to 
applicants. Yet it is a well-known fact that an enormous 
amount of time, energy, and public money is being 
literally wasted at the Patent Office in writing long letters, 
soliciting authority from inventors to make amendments 
in titles and specifications, by post or telegraph, and doing 
other officious business which the Act in no way authorises 
them to do. 

I believe there are now forty-eight examiners of patents, 
and that ten more are to be appointed. 

Now this enormous staff can only be required in conse- 
5 aes of unnecessary work being undertaken, and one 

epartment of unnecessary work is that of giving notice 
of ‘‘interference.” In one case twelve notices of inter- 
ference were given to one applicant, involving the writing 
of 144 letters, and such notices are rendered simply 
ridiculous by the conduct of the Comptroller, who never, 
under any circumstances, will ‘‘interfere” to stop the 
sealing of a patent, although the “‘i 








interfering” applicant 
describes the identical invention previously patented by 
another. 

I am quite sure that I could provide efficient examiners 
who would be glad to take the specifications in hand at 
5s. each all round, which would effect a saving of some- 
thing like 10,000/. per annum. 


Yours truly, 
March 25, 1885. 


A PaTeENT AGENT. 
TANKS FOR THE SUAKIN EXPEDITION. 
To THE EpiTor OF ENGINEERING. 

Str,—Seeing a paragraph in your last issue in which 
reference is made to the tanks made and fitted by a well- 
known firm to the steamer Woodcock for service at 
Suakin, and as the statement is calculated to mislead, I 
think in fairness to myself and others the actual facts 
should be known. The order for the tanks in question 
was given on the 28th February, and instead of the whole 
being delivered and completed on the 14th March as 
stated, some of the tanks were not actually shipped till 
Thursday the 19th March, and the work was not com- 
pleted till Saturday the 21st inst., or exactly three weeks 
after receipt of order. 

I may add that I made and fitted the tanks to another 
vessel, the Camel, for the same service, the order being 
placed in my hands on the 16th February and the work 
was completed to the satisfaction of the Government sur- 
veyors on 2nd March, just seven days less than the time 
taken for the Woodcock. The tanks in the Camel, more- 
over, were individually larger and also were specially 
made to fit the vessel, they were also fitted with strong 
internal bulkheads and with an elaborate arrangement of 
valves and pipes. 

In the face of these facts the makers of the Woodcock’s 
tanks can scarcely claim any credit for having performed 
a particularly expeditious feat. 

I am, Sir, yours’ obediently, 
JOHN BELLAMY. 

Tank and Boiler Works, Byng-street, Millwall, 

London, March 25, 1885. 








GRINDING BALLS FOR BALL BEARINGS. 
To THE EDITOR OF ENGINEERING. 

Str,—Can you or any of your readers give us the 
names of makers of a machine for grinding balls for 
bicycle bearings, and also draw-bench for spokes and vice 
for heading same. Had we sketches of these we might 
make them ourselves. 

We trust you will assist us in this, as we are in urgent 
need of such. Yours truly, 

March 23, 1885. TRICYCLE. 


SMALL BOILER FOR PETROLEUM FUEL. 
To THE EpIToR OF ENGINEERING. 

Srr,—We should esteem it a great favour if any of your 
readers could give us information respecting steam boilers 
for small powers which are heated by means of petroleum 
and where they can be purchased. 

Yours obediently, 

London, March 21, 1885, 0. BL 


LAUNCHES AND TRIAL TRIPS. 

THE powerful screw tug Condor, built by Messrs. 
Morton and Co., of Leith, had a trial trip on the River 
Thames, March 12th. The Condor was built to the order 
of and was designed by Messrs. Watkins and Co., of 121, 
Fenchurch-street, London, and fitted with their improved 
sluice keel to facilitate turning. The dimensions and 

wer of the Condor are as follows: Length, 90 ft. ; 

am, 19 ft. ; depth of hold, 11 ft. 3 in. ; fitted with en- 
gines of the compound surface condensing type; cylinders, 
in. and 40 in. by 24 in. stroke; large multibular 
boiler, working pressure, 100 lb. The Condor left 
Blackwall at 11 a.m., and proceeded at full speed to sea, 
each of the engines working admirably the whole time. 
Experiments of handiness were tried at various times, 




















proving the advantage of Messrs, Watkins and Co.’s im- 
proved sluice keel. 


A new twin-screw hopper dredger of 600 tons, built and 
engined by Messrs, W. Simonsand Co., was, on March 13, 
launched from their works at Renfrew. It is named Ville 
d’Eu, and is the second of two duplicate hopper dredgers 
constructed by this firm for the Enterprise Serrure, France. 
It has two independent sets of compound engines, steel 
boiler, and the builders’ patent traversing bucket ladder 
for cutting shoals and esos It has been built under the 
direction of Mr. A, Canet, Treport. 


On Saturday, the 14th inst., Messrs. Earle’s Shipbuild- 
ing and Engineering Company, Limited, launched from 
their pore at Hull, two iron steam trawlers, the Virgo 
and the Libra, 105 ft. long by 20 ft. beam, by 10 ft. 9 in. 
depth of hold, built to the order of the Grimsby and North 
Sea Steam Trawling —— , Limited, of Grimsby. 
They will be fitted with Earle’s steam Lontinn-oten, 
and with triple compound engines capable of indicating 
200 horse-power, having cylinders 114 in., 17 in., and 
30 in. in diameter, by 18 in. stroke. Steam will be sup- 
plied from a steel boiler made for a working pressure of 
140 lb. per square inch. 


On_the 16th and 18th insts. Messrs J. M‘Kenzie and 
Co., Leith, launched two steam line-fishing boats Petrel 
and Osprey, built to the order of Mr. James L. Cunliffe, 
Edinburgh. Their dimensions are : Length between per- 
pendiculars, 67 ft.; breadth, moulded, 17ft.; depth, 
moulded, 8 ft. Gin. The hulls are of wood to Lloyd's 
highest class. The machinery, which is compound sur- 
face-condensing of 60 actual horse-power, is being sup- 
plied by Messrs. John Cran and Co., engineers, Leith. 
The vessels, when finished, will at once proceed to the 
Irish fishing grounds. 


On March 18 Messrs. Archibald M‘Millan and Son, 
Dumbarton, launched an iron clipper sailing ship of 1200 
tons, named the Ariadne. She has been modelled on 
very fine lines, specially to suit the trade in which her 
owners, Messrs. Lawrence, Son, and Co., London, are 
engaged, that of carrying fine goods and Government mate- 
rials out to South Australia, and wool home. Her masts, 
bowsprit, and the principal yards are of steel ; her rigging 
is of steel wire. 


The Grenadier, a handsome paddle steamer, built by 
Messrs. James and George Thomson, Clydebank, for Mr. 
David MacBrayne, Glasgow, was launched on Thursday, 
the 19th inst. She is specially intended for the Oban 
and Staffa and Iona tourist trattic, being a consort to the 
Columbia, Iona, and Chevalier. 


The London and Glasgow Shipbuilding and Engineer- 
ing Company, Govan, on the 20th inst. launched a hand- 
somely-modelled iron barque, named the Nosshead, a 
vessel of 1070 tons register. She has been built under 
special survey to the highest class at Lloyd’s, with all the 
latest improvements, for Glasgow owners ; the vessel is to 
be employed in the Australian trade. 

On the same day Messrs. Aitken and Mansel, White- 
inch, Glasgow, launched the Laura, a steel screw steamer 
of 700 tons gross register, and measuring 207 ft. by 26 ft. 
by 13} ft. She is to be fitted up with handsome Teonion 
accommodation for about 150 passengers, exclusive of 
third-class passengers, and she will be otherwise equipped 
for the Channel service of the London and South-Western 
Railway Company, to whose order the vessel has been 
built. Messrs. John and James Thomson, Glasgow, are 
supplying the Laura with engines of 200 horse-power 
nominal, 

Messrs. Russell and Co., of Port-Glasgow, on the 21st 
inst. launched a sailing barque named the Earl of Rose- 
bery, a vessel of 1117 tons gross register, and measuring 
216 ft. by 25 ft. by 21ft. She has been built to the order 
of Messrs. Macallister and Co., London. 


On the same day Messrs. Napier, Shanks, and Bell, 
Goker, near Glasgow, launched the Hercules, an iron 
twin screw tug steamer af about 200 tons. Like the well- 
known tugs Gulliver and Conqueror, previously built by 
the same firm for her owners, the Clyde Shipbuilding 
Company, she is to be fitted with Rankin and Blackmore’s 
patent twin-screw engines of great power, rendering her 
specially serviceable jfor heavy work. She will also be 
fitted with special appliances for assisting at wrecks, &c., 
when required. 


Also on the same day Messrs. Hall, Russell, and Co., 
Aberdeen, launched the Seagull, a steel paddle steamer, 
owned by the Indian General Steam Navigation Com- 
pany, of Londen, and intended for passenger and goods 
traffic in the East Indies. She measures 230 ft. by 30 ft. 
by 13 ft., and is intended for a high rate of speed. She is 
to be fitted with triple expansion engines of 280 horse- 
power nominal, and with steel boilers having a working 
pressure of 150 ib. per square inch. 


On Saturday, the 21 inst., the s.s. Eastwood, built by 
Messrs. Earles Shipbuilding and Engineering Company, 
Limited, Hull, to the order of Mr. Robert Jameson, of 
the same town, was taken on her official trial trip. The 
dimensions of the vessel are as follows: Length, 256 ft. ; 
breadth, 34 ft. ; depth of hold, 17 ft. She has been fitted 
by the builders with their triple compound three-crank 
engines, steam for which is supplied from a large single- 
ended steel boiler made for a working pressure of 142 lb. 
per square inch, this being the tenth set of triple com- 
pounds completed by Messrs. Earle. 
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BUTCHER’S VOTING APPARATUS. 
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Mr. JosepH J. Butcuer, of St. Nicholas’s Buildings, 
Newcastle-upon-Tyne, has devised a simultaneous 
voting apparatus, by which the vote of every person 
in a building provided with such apparatus, can be 
collected and counted within a very short space of time 
without any one leaving his seat. For the purposes of 
parliamentary and municipal elections it is proposed 
that halls should be provided, having within them a 
seat for every elector on the register. At the proper 
time the constituency would be called together, and it 
would be seen at a glance who was present and who 
was absent. Ata givensignal each person would turn 
a handle attached to his seat, and forthwith a ball 
would be released and would roll down one of two 
passages, one collecting all the ‘‘ ayes,” and one all the 
*‘noes.” The balls would run by gravity to two 
elevators, which would raise them to the chairman’s 
table, when they would be automatically counted or 
weighed. In large constituencies there would be a 
hall in each ward, and this would also be used for 


voted upon in turn, and the results transmitted to 
the papers, members of Parliament, and others. 

Mr. Butcher prophesies that the use of his ap- 
penne would work many political changes, and would 
ring the electors into closer contact with their mem- 
bers and the Government, providing means for the 
demonstration of the popular will at all times. This is 
a subject which we must leave to that part of the 
press which deals with party politics, and shall con- 
tent ourselves with explaining the construction and 
action of the apparatus. Fig. 1 illustrates a hall 


| Fig. 1. 





or amphitheatre in which each seat is fitted with 
the voting appliance. Double conduits or shoots lead 
from each chair to other conduits beneath the rows of 
seats, and these converge on the centre of the hall, 
where passing behind the chairman’s seat, they reach 
the elevators. The appliance at the command of each 
voter is shown in Figs. 2 to 9, and comprises a store 
of balls, all of the same size and colour, and means for 
directing them, one ata time, into the appropriate 
passage or shoot. The reserve of balls is contained 
in a closed case, and is quite beyond the voter’s control. 
At the proper time one sphere is withdrawn from the 
case by a device which is operated by an air piston, 
worked by a pump indicated in dotted lines in 
By means of this pump one_ reservoir 
is stored with compressed air, while a second is par- 
tially exhausted. Pipesrun from the chairman’s table 
to every voting apparatus, and by putting them in com- 
munication with the plenum or the vacuum he can 


| effect a simultaneous movement of all the air pistons, 
public meetings, when subjects of the day could be | 


the plenum pushing them outward and locking all the 
apparatus, and the vacuum moving them in the opposite 
direction, and placing a ball in such a position that a 
simple turn of the voter’s hand will discharge it either 
down the ‘‘aye” or the ‘‘no” channel. The store of 
balls is contained in a spiral inclined passage (Figs. 2 
and 6) formed of a central cast-iron screw, and an 
outer case. The end of this passage debouches 
into a box (Fig. 8) of rectangular section, partly 
filled with a rectangular plunger. Within this 


; plunger is a recess or cell designed to accommo- 


date one ball, and when this cell is placed opposite 





to the mouth of the spiral passage the last ball rolls 
into it and rests there. The plunger is connected toa 
long and narrow air piston (Figs. 2 and 3), packed 
with a leather or rubber diaphragm. The right-hand 
side of this piston is connected to the air reservoirs 
mentioned above by a pipe (Fig. 2) passing up the 
inside of the casing, and when the air is exhausted 
through the pipe the piston moves back, carrying with 
it the plunger and the ball it contains. The blank 
portion of the plunger seals the opening of the in- 
clined passage, and the cell takes up its position at a 
part of the box where the lower side is cut away to 
form an opening into the two conduits. This opening 
is at the time closed by a segmental piece cast upon 
the voting disc (Figs. 2, 6, and 7), which is pivotted on 
acentral pin. The face of this disc is covered by a 
sheet of plate-glass, shown in section in Fig. 6, and in 
elevation in Fig. 7, and through this the ball can be 
seen. By means of a handle (Figs. 5 and 6) the disc 
can be rotated either way, until the segment is moved 
from under the ball, and the latter falls either to the 
right or left (Fig. 2). A small curtain (Fig. 5) hung 
upon a rail (Fig. 8) screens the voter’s hand from ob- 
servation, and enables him to give his suffrage secretly. 
As soon as he releases the handle a spiral spring (Fig. 2) 
moves the disc back to its middle position. The chair- 
man then admits air behind the piston, and the 
plunger is returned to receive another ball. Simulta- 
neously with this a bolt upon the piston (Fig. 3) enters 
a slot in the voting disc, and locks it until the next 
ball is ready to be released. 

The balls are about § in. in diameter and are made 
exactly to gauge. From seventy to eighty can be 
accommodated in the inclined passage, so that one 
filling will provide an outlet for a very considerable 
time for the political enthusiasm of the most ardent 
admirer of the caucus. The passages are of such a 
width that two balls cannot jam in them, and are 
laid with a constant incline. They are made ex- 
ceedingly smooth inside, except when the gradient 
is so steep, as in the inclined passage, as to render this 
unnecessary. In case the voter be absent from his 
chair the ball in the cell does not fall ; the voting disc 
is locked until the last moment, and when the piston 
is returned it carries the ball back with it to the initial 
position. 

A set of apparatus, of an earlier type to that we 
illustrate, has been manufactured, and has been shown 
at several piaces in the North, where it has excited 
much interest. The details have evidently been 
worked out with much care, and in places where many 
votes have to be taken the new apparatus would un- 
doubtedly effect a great saving of time. The apparatus 
will appear at the Inventions Exhibition. 








RECENT PROGRESS IN THE PUBLIC 
SUPPLY OF HYDRAULIC POWER.* 
By Mr. E. B. ELLrincton. 
(Concluded from page 300.) 

Relative Economy of Hydraulic Power.—The most im- 
portant point to the public and to the company in con- 
nection with the supply of hydraulic power on the 
system we are discussing is, after all, not the means 
adopted to produce and convey the power, however in- 
teresting and instructive may be the study of these 
methods to us as engineers, but whether the power can 
be economically and profitably applied to the various 
purposes for which power is required, and I propose to 
conclude my remarks by giving you some particulars of 
the uses for which the power has already been adopted. 
They will, I think, conclusively show that in many im- 
portant operations connected with the business of a great 
city, hydraulic power is unsurpassed for simplicity, con- 
venience and economy. The following is the scale of 
charges adopted in London : 

A minimum charge is made for each machine of 
1/. 5s. per quarter. 

The quantity of power used is registered by taking the 
number of gallons passing through the machine on the 
consumer’s premises, and is supplied on a sliding scale as 
follows: 7 
Per Quarter. 


Gallons. ye 

Under 3,000 ... esa oe ... 1 5 per machine 
Above 3,000 not exceeding 5,000.. 0 8 per 1000gals. 

” 5, ” 10,000... 07 ” 

»» 10,000 pa 20,000... 0 6 Pe 

»» 20,000 ps 50,000... 0 5 ve 

»> 50,000 pe 100,000... O 4 od 

»» 100,000 ‘ ,000... 0 

3, 200,000 by special terms (2s. 6d. to 2s.) 


The charge under a lower rate is not in any case less 
than the maximum charge at the next highest rate. Ac- 
2 unts are made up quarterly. 

The meter rent is about 5s. per quarter per machine, 
iacluding maintenance of meter. 

It will be seen that the minimum charge, including 
meter rent, for working any machine, is only 6/. per 
nnum. 

For this sum four to five tons of goods can be raised 
50 ft. or 10 tons 25 ft. on the average every working day 
of the year. 

If the consumer has a large place, several machines, 
and a large trade, owing to the sliding scale, 12 to 15 tons 
can be raised 50 ft. or 30 tons 25 ft, every working day 








* Paper read before the Liverpool Engineering Society. 
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throughout the year for the same money, and in certain 
cases even more than this can be done. 

Now this is a very low rate and represents only a maxi- 
mum charge of about 1}d. to a minimum of }d. per 50 foot- 
tons of actual useful work accomplished in weight of goods 
raised. 

Expressing the cost of the power in this way is, however, 
by no means to state the whole advantage for lifting 
apparatus when compared with other systems, for this 
reason—the cost of the hydraulic ang is almost the only 
expense of working, whereas with all other systems the 

t otal cost isa very much larger sum than is represented, 
say, by the cost of the gas in the gas engine, or the cost of 
fuel in a steam engine. 

I had put into my hands the other day a statement 
which I tind emanated from the American Elevator Com- 
pany, a company now seeking to introduce into this 
country a system of passenger lifts, which I believe 
would never have found favour in the United States in 
its present form had high-pressure hydraulic apparatus 
been better known there. This statement was supposed 
to be a careful and reliable examination into the relative 
cost of different systems of power for working passenger 
lifts. It was as follows :* 


*“REPORT ON WORKING Hypravtic Lirts. 


ere a comparison of the cost of performing 
a given amount of elevator service by means of power 
furnished in various ways. 

‘*For the purpose of making this comparison, suppose 
the following case to be dealt with, viz., two elevators or 
lifts are to be fixed in an office building, each of which 
must travel 80 ft. vertically—must carry a load of 18 pas- 
sengers, must accomplish 20 complete journeys or trips 
per hour, and must work 10 hours per day, that is to say, 
7200 passengers could be carried 80 ft. high per day, and 
7200 passengers could be lowered per day, or in other 
words, 14,400 passengers to be handled in one day. 

““TIf we were called to deal with this case we would 
place a tank at the top of the building, giving, I assume, 
100 ft. head, to which water would be pumped from a 
tank in the basement. The hydrostatic pressure due to 
100 ft. head would therefore be the power. The elevators 
would exhaust the water into the basement tank, and the 
pumps would pump it back again to the top tank, thus 
using the same water over and over again. Phcesiees the 
cost of working the two elevators would be the cost of 
pumping the required quantity of water 100 ft. high. Two 
elevators doing the said amount of work by our system 
would make it necessary to pump 200 gallons of water per 
minute 100 ft. high=7.3 horse-power. This to be done 10 
hours=1 day. 

‘“*Now compare various ways of doing the required 
sm sd of 200 gallons per minute, 100 ft. high 10 hours 

per day. 

Pe Ist Operate the pump by a six horse-power gas 
engine. Then using 20ft. of gas per indicated horse-power 
per hour, the consumption would be 2314 ft. at 3s, = 


« 


6s. 11d, 

*©9nd. Use a Worthington steam pump which would 
require 876 lb. coal at 18s. per ton=7s.; or a compound 
pump 584 Ib. coal at 18s. per ton=4s. 8d. 

** 3rd. Instead of using either steam or gas engine, work 
the pump by the hydraulic pressure laid on by the Hy- 
draulic Power Company, then pump 83 in. plunger, 10 in. 
stroke, speed, 80 ft. per minute ; area of plunger, 56.75 in. ; 
hydraulic pressure; 43.5 lb. per square inch. Total 
hydraulic pressure say 2468, one-third frictional loss, say 
822 = 3290 Ib. 

** Taking Power Company’s pressure at 7001b. per square 
inch, this would require piston area of 4.7 in., and this 
doing the above duty would use 9764 gallons per day at 
2s. 6d. = 1l. 4s. 5d. 

‘* Suppose you use patent balance ram lifts so perfectly 
balanced that you lift only the load + frictional allow- 
ance of 334 per cent., then - 

Required power is ... abs ses 4050 

For frictional loss of 334 per cent. is 1350 

Making required load of eighteen pas- 
sengers.... = = $e ies 2700 

‘* Pressure being 700 Ib. required area of ram is 5.8 in. = 
diameter 2? in., but we suppose a ram not smaller than 
2 in. would be used for 80 ft. rise. 

Then, 3in. ram=area 7.07 in. xlength 960 in. 6787.2 
cubic in. = 24.47 gals. x 200 trips per day =4894 gals. x 2 lifts 
=9788 gals. at 2s. 6d. per 1000 gals. =1/. 4s. 6d.t 

‘* Suppose we adapt standard hydraulic elevator to take 
power direct from Power Company. Theload = 2700Ib., 
gear 4 to 1, frictional loss of 50 per cent. 

“©9700 x 4 = 10,800 + 5400 = 16,200 lb. power required. 

‘* Power Company’s pressure of 700 lb. requires piston 
area of 23.14 in. Therefore required 54 in. cylinder 
gallons per trip, 20.566 x 400 trips per day = 8226.4 gals. 
at 2s. 6d. = 11, Os. 7d.” 

A statement of this sort is really very misleading. On 
pointing this out to Mr. Gibson, the president of the 
American company, he informed me that the report was 
accompanied by a statement that of course the comparison 
excluded the Aaron of superintendence, which he esti- 





* T have been led to refer fully te this statement, not 
out of any spirit of antagonism to the American elevator, 
which I believe to be a good one of its kind, but because 
the figures illustrate an erroneous kind of reasoning which 
is very often adopted on this question.—E. B. E. 

+ The figures relating to hydraulic balance ram lifts are 
incorrect, being founded on a misconception of the ar- 
rangement. See my paper on “‘ Hydraulic Lifts for Pas- 
sengers and Goods.” Proceedings, Inst. Mechanical En- 
gineers, 1882. The economy of different classes of lifts is 
an entirely distinct question from the relative cost of 
yarious kinds of power.—E, B, E, 





mated at 5s. per day. Now I make the relative cost, 
under ordinary circumstances, in the case assumed by the 
American company, on the basis of equal efficiency in the 
lift, as follows : 

I. Work Done.—Taking the particulars given in the 
report, 200 gals. required to be pumped 100 ft. per 
minute = 200,000 foot-pounds of useful work, or 6 horse- 
power, not 7.3 as stated. This actual effective horse- 
power makes no allowance for friction in pipes or loss in 
the driving apparatus or pumps. 

Eighteen passengers are taken as being equal to 2700 Ib. 

Work done for each complete journey, 300 gals. 100 ft.= 
300,000 foot-pounds of work ; 2700 lb. raised 80 ft. high = 
216,000 foot-pounds of work. The efficiency of the assumed 
lifts is, therefore, say 70 per cent. 

II. Cost of Pumping—1l. The gas engine proposed is 
6 horse-power, but this is wanted in water pumped, and 
allowing for loss in pumps, driving gear, and pipes, 
9 ‘ae Beef must be provided ; 20 ft. of gas being 
the amount used per indicated horse-power, 30 ft. at least 
will be used for brake horse-power, 9 x 30 x 10 = 2700 
cubic feet at 3s. = 8s. 1d. cost of gas per day. This is, 
however, but a small portion of the total cost. Take the 
cost over twelve months : 

5 complete days per week x 52 = 260 
1 half-day per week x 52 } 
286 
Less four Bank holidays, Good 
Friday, and Christmas Day ... 6 
Full working days ... 280 
Then, 

Gas bill, say __... = Re see 

Oil and waste used on gas engine and 

driving gear ... eS ae ae 

Water to make up waste, &c. a 

Value of space occupied by machinery, 

20 ft. by 10ft.x2s. .. 12 sa 

Wages of mechanic in attendance, 

30s. per week ... is = = 

Wear and tear, and depreciation and 

interest on engines, pumps, tanks, 
and pipes, foundations, and other 
structural work for same, say 600/. 


at 15 per cent.* 90 


0 0 
00 


321 

Divide by 280 working days=1/. 3s. per day. 

If duplicate pumping plant is provided the items for 

rent and depreciation will be increased by say 10/. and 

40/. respectively, raising the cost to 1l. 6s. 6d. per work- 
ing day. 

2. Using Steam Power.—I will take the coal bill at the 

moderate estimate of two tons of coal, &c., per week, say : 


& #,.¢, 
909 0 0 
15 00 
10 0 0 


100 tons per annum, at 18s. 

Waste oil, &c., used 

Water use as ae pe sop 

Value of space occupied by engine, 
boiler, and coals, 20 ft. by 10ft., at 

Wages of mechanic, at 30s. per week 78 

Wear and tear, depreciation and 
interest un boilers, pumps, tanks, 
and foundations and _ structural 
work, 600/. at 15 per cent. ... oe 

Extra outlay in inclosing boilers in 
fireproof building, 200/. at 74 per 
cent. ... me a = es 

(If this is not done, charge for extra 
fire insurance). 


90 
15 


318 0 0 
Divide by 280 working days=1/. 2s. 9d. per day. 
If duplicate pumping plant is provided as fie, 
11, 63s, 3d. per day. 

3. Using Hydraulic Power to Pump.—(This is a method 
which can only be considered advisable in place of alter- 
ing existing low-pressure machinery, and is not an econo- 
mical way of using the power for working lifts). 

A good hydraulic pump will work with 80 per cent. cf 
efficiency. 

Work required 200 gals. 100ft. per minute=200,000 
foot-pounds or 250,000 lb. at 80 per cent. efficiency, divided 
by 1600 ft. head, or 700 lb. pressure water=9360 gals. per 
day of ten hours for 280 days per year : 

s. d. 
Annual charge for power... «a. -20e OD 
(500,000 gals. and upwards per quarter 
are charged at 2s. per 1000 gals.) 
Oil, &c., used... ae ses is 
Space occupied, 10 ft. by 10 ft., at 2s. 
Wages of superintendent... ee 
Wear and tear, depreciation on pump, 
tank, pipes, and foundations, 3001. 
at 10 per cent.t me xe cs e8--D 
322 0 0 
Divide by 280 working days=1l. 3s. per day. 

If duplicate plant is provided the cost will be increased 
to 1l. 4s. 4d. per day. 

4. Using Patent Hydraulic Balance Lift, giving the same 
efficiency as the lifts first considered, or 70 per cent., or 


" * Fifteen per cent. will not be found too high to cover 
all repairs and interest at 5 per cent. only, when machi- 
ig 4 of this character is working to its full capacity.— 


+ 10 per cent. is taken in this case because the propor- 
tion of machinery is much less than with gas or steam, 


A 


and its durability much greater.—E, B, E, 


200,000 foot-pounds of work per minute=7500 gals. per 
day for 280 working days. 
£ 


Annual charge ... si as aes 

Oil, &c. for machinery outside lift ... 

Space occupied ,, = ae 

Wages and superintendence ... as 

Wear and tear and depreciation on 

20/. (cost of service pipe) me 
212 0 0 

Divide by 280 working days, 15s. 2d. per day. 

Duplicate supply provided by company by laying on a 
second service raises the cost to 15s, 4d. per day. 

5. Using Standard or other Multiplying Rope or Chain 
Lifts with Hydraulic Power direct Pressure, also giving 
70 per cent. efficiency, same cost of power as above, viz., 
15s, 2d. and 15s, 4d. per day. 

I have assumed in all cases that the efficiency of the 
lifts is the same, the difference between properly balanced 
lifts of different construction is not due to theoretical 
efficiency but to practical manufacture and good design, 
and the special type to be selected is more generally a 
question of safety and convenience than of relative eco- 
nomy. 

Summary. 
a. a: 

A. Hydraulic power supply directly 

applied * per average day a 
B. Hydraulic power supply through 

pumps and tanks per average day 
C. Steam pumping plant es 16 3 
D. Gas pumping plant... 16 6 


Even this is an unfair comparison for the hydraulic 
power, for the particular case contemplated is one of 
which there is, I believe, no instance in London. 

There is hardly a single office passenger lift which 
makes 200 journeys a day toa height of 80 ft. 

An extreme case is that of two lifts travelling an average 
height of 50 ft., making 200 journeys per day of ten hours, 
and if such lifts are taken instead of the altogether out- 
side case on which the former calculations are based the 
comparison is still more in favour of the public hydraulic 
power, as it would be also in the case of a West-end lift, 
working eighteen hours a day, double shifts of men having 
to be employed. 

Taking an average height of 50 ft. per journey instead 
of 80 ft., all other particulars —— the same, the com- 
parison of the various systems is as follows : 


1 4 
> 2S 


A. Hydraulic power aupely used direct, 

per average working day ei ‘ 0 
B. Hydraulic power supply used indi- 

rectly, per average working day me 3 
C. Steam engines and pump, per ave- 

rage working day es se bas 6 
D. Gas engines and pump, per average 

working day Me ‘ sei « we 6 

The average cost of power for working a well-con- 
structed passenger lift from the power mains is only 80/, 
per annum (lifts being very seldom constructed to carry 
more than 15 ewt. = 10 or 12 persons), 

The most efficient lifts are generally admitted to be 
those at work on the high pressure system. If such lifts 
are used and comparison made between private pumping 
plant, with those parts liable to derangement, in duplicate, 
so as to give in all respects equal facilities for working, it 
will, in most cases, be found that the hydraulic power 
costs little more, and sometimes less, than the interest, 
wear and tear, and depreciation on the first outlay that 
may be saved, and the charges are almost always less than 
the bare working expenses of private plant. Any money, 
therefore, spent on private pumping machinery is wasted, 
and if paid for the public power instead would enable the 
lifts to be worked for several years without my cost at all, 

Such calculations as those submitted by Mr. Gibson, 
apart from other errors, omit from consideration the most 
important items of cost where pumping machinery is 
used, whereas the Hydraulic Company’s charge is practi- 
<= the sole charge.t 

Moreover it may be taken for granted that the public 
will yoy! pay more for the direct hydraulic power 
than for either gas or steam or re-pumped low-pressure 
water, as, apart from cost, it is so desirable to get rid, 
where possible, of all machinery and consequent noise, 
dirt, and general inconvenience. At the same time the 
scale of charges adopted for the power is so low that in 
almost all cases of lifting machinery it is cheapest, apart 
from the other advantages of using the public supply. 

There may be special cases in aia the economy is 
not in favour of the public hydraulic supply, but these 
cases are very rare, and I have not yet come across any 
building, large or small, in London, where any lifting had 
to be done, in which the hydraulic power as supplied by 
the company, with machinery specially adapted for its 
use, was not the most economical power. 

I have also found numerous cases in which considera- 
tions of econumy in cost of power were secondary, the 
main question being to obtain machinery occupying little 
space, rapid in action, and being no nuisance to neighbours, 
either by reason of smell, noise, vibration, or heat and 
risk of fire. 

Then I would add another word about such comparative 
calculations as 1 have mentioned. They are estimates only. 


* The power can be applied direct to either ram or sus- 
pended lifts.—E. B. E. 

They assume also that the machinery is worked con- 
stantly to its maximum capacity. This is never the case 
even for a single week, much less over twelve months. 
The cost of the public power is reduced in proportion to 





the diminished use—not so the cost of working private 


pumping plant.—E, B. E, 
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(APPENDIX). 
TaBLe or Exampites SHowinc Economy or Pusiic HypRAvLIc Power. 
| | Annual Cost of 
| Estimated | Value of sys ta lh 
TRADE Number | Description of | Power Previously | Value of New eee Publie Hydrealic REMARKS 
ci of Machines. | Machines. | Used. | Machinery | Hydraulic Working. Power, Exclusive iii 
| | | Displaced. | Machinery. 6. f Attendance 
| : | | 0! e. 
Wharves if 3 | Cranes \| | New 18301. 1981. There was a saving of about 1000/. in first 
1 Direct lift {| | cost in using hydraulic power instead of 
4 2 | Elevators and travel- }- | steam. 
( ‘ os bands ) | 
| Pump 
5 | Cranes .. .. | 48team and 1 hand 
1 | Pump spill s me 6002. 8501. 8001. 1141. The proprietors stated it previously cost 6d. per 
| old plant assumed including one ton on 12,000 tons. 
| | crane worked for- 
| | merly by hand 
1 Wharf crane . | Steam 2501. 1601. d 261. The proprietor stated he was quite satisfied there 
1 | Warehouse crane = pe unknown J was a large saving, and altered the second 
| crane after experience with the first, 
1 | Sack-hoist . | Hand a ant ay 501. 91. Quitesatisfied with the convenience and economy. 
5 Warehouse cranes | Own hydraulic power | 5001, ¥ 1254. Extending the system to new premises. 
| | __700 lb. per square in. | 
Warehouses or ae 1 | Chain lift — from gas-fired 2001. over 1001, 161. Quite satisfied with the economy obtained. 
| _ boiler j e 
2 | Chain lifts .. | Low-pressure hydraulic! ea 1501.* 1661, 651. *Crediting the parts of old machines removed. 
2 | Warehouse cranes ) | oa a | New 12501, * | 1531, If any other system had been used many of the 
7 | Direct-acting lifts » | | | machines would have been worked by hand. 
2 Chain lifts dy} | Proprietors perfectly satisfied. Would not be 
| | | without it on any account. 
: | a lifts Own vs igen power) | 
2 Shain li } (200 Ib. per square] | | 
{| inch poh po en- | } | 
| gines supplied by | | ) 300. 1661. Previous cost unknown, but firm quite satisfied, 
| _ gas-fired boiler | > and now altering all machinery to adapt it to 
2 | Chain lifts «o | mek = ae | | the pressure supplied. 
2 | Chain lifts ) | Own hydraulic power | 7501. unknown | 681. Steam also used for electric light. Hydraulic 
2 | Direct-acting lifts i | (7001b. persq. in.) | ones about to be placed in building for work- 
1 | Press ing dynamo. 
2 | Warehouse cranes ) | Steam 2501. 365l. - } 621. Proprietors quite satis with the economy. 
2 | ae lifts N | 
1 | Chain lift } | 
1 | Chain lift ) | Gas engine and shaft- 5002. 4351. = | 541, (est.) Proprietors first altered one machine, and subse- 
1 | Warehouse crane j | ing | quently al!, to work from power. 
2 Presses | 
Pressing .. 1 | Hop press : .. | Hand ae a 121, | Doing the work of two men. 
3 | Hydraulic presses | Steam 3001. 3501. 1681. It was a question of putting in a new boiler or 
(5000 lb. per sq. in. adopting company’s power. Understand the 
| pressure) —- be charges amount to about the same 
as the coal. 
Hotels and chambers 10 | Chain and wire rope (| Own hydraulic power, 1000/, 2002. 2002. Existing machinery left asa reserve. 
| lifts 4 = per a | for gas only | 
| inch, um rven | 
| by pa a of | 
1 | Direct-acting lift ., Own hydraulic power, 900. 3601. 2501. | If machinery is adapted to company’s pressure at 
1 | Suspended lift .. 200 Ib. per square a cost of 300/., power rate would be 170J. per 
inch, steam pumping | annum. 
| engine 
Offices oar 1 | Direct- acting lift . | Own hydraulic power, 5002. sol. Cost of gas alone stated to be 30s. perweek. Gas 
| | | 700 lb. per square engine objected to because of vibration and 
| inch, pumps driven | smell. 
by gas engine | | ' 
| 1 | va - “a 5201. =e } 801. (est.) | The greatcost of independent power had hitherto 
| } | prevented a lift being used in this building. 
Gas works.. - 1 ' Crane Steam 3001. 2451. | 234/. less a sum | 78l. and say 30/. | 3d. per ton, 25,000 tons per annum. In this in- 
| | received for | forthe second stance it paid two consumers to put up new 
| steam supplied | supply machinery, and one to sacrifice a rental re- 
| | | toaneighbour | ceived. 
Factory mel 2 | 1-6 HP. and 1-2 HP. | Shafting from neigh- 1501. | Be | 1441, Adopted after a careful inquiry into the relative 
engines | merits of gas, steam, or hydraulic. Risk of 
| fire in trade considerable. 
Coffee grinding .. me 1 | Engine .. ae Hand 401. | ba 16!. 
Rivetting .. aa] 2 | Portable rivetters “6 as | <a | = For rivetting up a bridge. Cost saved of putting 
| | dow — engine, and accumulator, and of 
attendance. 
| | 











Norr.—It is only in a very few cases that there is an opportunity of knowing the exact cost of working by the displaced systems. 
used only, the maintenance in all cases is very small (under 5/. per annum per machine) and no skilled men are required to look after the machinery. 
of no material moment, the object being to give the approximate cost for 


sacrificed by consumers in order to utilise the public 


When a hydraulic crane or hoist is properly made, it 
is a very difficult thing to use much more power than 
ought to be used ; every hydraulic machine may be con- 
sidered as a water power meter in itself. 

But with steam engines or gas engines the consumption 
of coals or gas is a very variable quantity. One set of 
lifts about to be worked from the power mains in London 
for 200/. per annum now cost, 1 have been informed, 
about the same sum for gas alone. Sir Frederick Bram- 
well, F.R.S., in his recent inaugural address as President 
of the Institution of Civil Engineers, mentioned that out 
of six tests of steam engines of various powers, taken at 
random, working in Birmingham, the coal consumption 
per I.H.P. amounted to from %}1lb. to 27 1b., and the 
average was about 18 lb. 

We have found in Hull, where steam is supplied by 
the Hydraulic Company to a few consumers, that, 
applied to pumping high-pressure water into the mains, 
and used hydraulically, the same amount of steam will 
produce four times as much revenue to the company as if 
applied to work steam engines. When the steam engine 
and boiler are once obtained waste of coal is not felt much 
by the ordinary small consumer, but if the steam is sup- 

slied and charged for by meter, only a very low rate can 
‘ paid by the consumer to compete with his own produc- 
tion, owing to his wasteful use of what is supplied. This 
is well illustrated by a comparison of the charges proposed 
in Birmingham for supplying power 4 compressed air 
with the charges for hydraulic power in London. 

A great advantage of the hydraulic power is that the 
cost of any work to be done is easily ascertained, and, 
once arranged for, it can be depended on afterwards. 

Actual Results Obtained in London.—In London this 
question of relative economy and advantage has been 
settled in favour of the public hydraulic power in the 
ficst year of its supply. ‘There were a few machines at 
work before the end of 1883, but the main engines were 
only started in the autumn of that year, and serious work 
did not begin until December, 1883, The number of 


supply. 


machines working from the mains in January, 1884, was 
31. The number at present is 155, and the number con- 
tracted to be supplied is considerabl 

far more rapid result than we had anticipated, but its 
full significance is only to be realised by taking into 
account the various purposes for which the power is used, 
and its relation to previous systems in use. 

I have prepared a Table of a few typical examples, 
giving the trades, the number of lifts, cranes, engines, 
&e., the previous power, the cost of the machinery, the 
previous cost where known, and the cost of the hydraulic 
power, and explanatory remarks. The Table speaks for 
itself. (See Appendix above). 

I should say that so far there has been no attempt 
to supply the power on any large scale for continuous 
driving of machinery. I look upon this as a future de- 
velopment of such undertakings when the improvements 
being effected in high pressure and variable power rotary 
hydraulic machinery have been perfected. In one well-es- 
tablished instance it has been shown to be practicable and 
economical, and the hydraulic system was adopted after 
a careful inquiry into the cost of gas and steam. The 
charge in this case for hydraulic power was recognised as 
being in itself higher in amount, but the trade dealt with 
materials of highly combustible character, and the saving 
of insurance, the reduced space, wear and tear, and the 
convenience, turned the scale in favour of hydraulic 
power; the proprietors have not at all regretted their 
decision. i 

Many consumers after a few months’ experience have 


system of power has been already superseded by the 
public hydraulic system, notwithstanding the cost of the 
alterations. 





* The normal rate of increase has been from two to 
three per week since the commencement of supply.— 
E, B, E 





'. 4 





over 200.* This isa | 


put down further hydraulic plant, and as you will have | 
noticed from the particulars I have given, every known | 


The cost of the hydraulic power as stated, is for the water 
The exact figures are, however, 


ifferent classes of work, and to show by actual examples that considerable amounts are being expended or 


In case it may be thought that special inducements 
| have been held out to secure such test cases, I may per- 

haps be allowed to say that the scale has been rigidly 
| adhered to, and considerable amounts in addition to the 
current charges are being paid for the extension of mains 
to buildings situated at such distances from the existing 
mains as without such additional charges would make the 
return on the capital expended unremunerative for single 
consumers, 

That the rate of charge for the power from the point 
of view of the public is not excessive is thus shown, and 
that the power can be remuneratively supplied at these 
rates is proved by the fact that the company is already 
working at a profit. 

Notwithstanding the regular increase of the number of 
machines at work during the autumn and early winter, 
there was no increase in the consumption to speak of, 
while the general irregularities of supply are by no means 
so marked as in Hull. The largest business in the City 
of London is done in the early spring and autumn, but as 
the trades are more varied than in Hull, the irregularities 
are not so great. The full effect of the large increase in 
the number of machines will not be seen until about six 
weeks from the present time, when I confidently antici- 
| pate a considerable increase in the demand on the mains. 
To meet the expected demand a third set of pumping 
engines has been erected at Falcon Wharf. 

‘The inference I draw from this is—if, after all averag- 
ing elements in a public supply of power are taken 
into account, there is still this great variation in the 
supply, how great must be the waste when each user of 
power is his own producer, and how misleading are figures 
based on such machinery being used up to the maximum 
during the whole year (such as so much cost per day, or so 
much per horse-power per hour). Such machinery as I 
am referring to is never worked up to its maximum capa- 
city for any length of time. 

One word as to electric lighting in this connection. We 
are making experiments for using the power for this pur- 
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pose, Iam confident that the power will be largely so 
used, but when it is considered that in places of business 


the ordinary number of hours in which the electric light | 


is needed does not exceed 400 or 500 hours in the year, it 


will easily be seen how very important an element in the | 


production of the power is the cost of the machinery used, 
and the rent of the space occupied by it. In fact, storage 
of some kind seems to be an essential to economy. If 


storage is used, hydraulic power can be applied at pre- | 
sent without difficulty and cheaply by the use of hydraulic | 
For continuous use the | 
very cheaply supplied, probably | 
as cheaply as gas, and with a much more certain cost, but | 


engines to drive the dynamos. 
hydraulic power can 


for electric lighting involving the use of large amounts of 


‘power at very infrequent intervals, it will be found that | 
rates as high as 6d. per horse-power per hour of actual work | 
would have to be charged, and in many cases could be pro- | 


fitably given. 








MATHER’S PORTABLE ENGINE. 


WE illustrate on the present page a four-horse | 


portable engine of a very simple type, to which we 
called attention at the time of the Reading and 
Shiewsbury Agricultural Shows. As will be seen at 
a glance the crankshaft and flywheels form the travel- 


ling axle and road wheels when the engine is being | 


transported from place to place. The cylinder is 
single-acting, the connecting rod being 
directly toa crosshead cast with the piston. 

has two cross tubes and is mounted on a wrought-iron 
foundation plate. The chimney is fitted to a pair of 
malleable iron joint rings and has a movable iron fork 
provided to receive it when doubled back for travelling. 


The cylinder, guides, and framing are all in one | 


casting ; the framing joins the cylinder at its lower 
end, and may be compared to arms and legs, all of 


which are cast hollow. On the back of the cylinder is | 


cast a bracket of the same radius as the boiler, to which 
it is secured by bolts. On the left leg is formed a 
hollow bracket, to which the feed pump barrel is bolted 
by two bolts; the joints, which are faced, are made 
with paper, for easy removal. The cylinder cover, or 
head, contains the steam and exhaust openings and 
piston valve, and also carries the governors. 
piston is dished, and is fitted with two rings at the 
upper end and with one at the lower end under the 
slide plates of the crosshead, which are adjustable. 
The pump plunger is screwed into the crosshead flange. 


pivotted | 
The boiler | 


The | 


The crankshaft, which is 3 in. in diameter, and of Bes- 
semer steel bent to obtuse angles, carries the two 
travelling wheels, one on each end. One of these 
wheels is keyed firmly on the crankshaft, while the 
other has a set screw and glut, which is tightened 
| before running under steam, and slackened before 
travelling, to allow easy turning of corners without 
skidding. The connecting rod is withdrawn from the 
crank bearing before travelling by simply driving out a 
cotter, so that none of the working parts are in motion. 
The crankshaft also carries a driving pulley. There 
are no eccentrics; the valve is operated by a bent 
| forked lever, which is at its lower extremity joined to 
| the connecting rod by a link. This rod forces the 
valve downwards against the steam pressure. The 
height to which the valve can rise when the lever is 
| lifted depends upon a wedge which is moved in and 
| out by the governor. Thus the steam port is more or 
| less uncovered, according to the amount of work to be 
done by the engine. There is only one gland in the 


engine, that being for the pump rod, only $ in. in dia- | 


meter. The valve is not connected to the lever, but 
from the latter a short rod is suspended which works 
into a semicircular groove, allowing it to lift during 
the time the governors hold down the valve. 

These engines have now been two and a half years 
under test, and give great satisfaction. They are at 
present made in two sizes, 24 and 4 horse-power. As 
| the working parts are all in compression they seldom 

need adjustment, as no knocking would be heard 
even under considerable wear. Mr. G. R. Mather, of 
| Wellingborough, is the maker. 








BRASS FINISHERS’ CHASING AND 
BORING LATHE. 


Tue lathe shown in the engraving on the opposite | 
| page has been designed to dispense with skilled labour | 
| appliances for the preparation of the steel work to be used 


| in chasing brasswork, and to enable this operation to be 
| performed by boys. A short copying screw is driven 
| from the back end of the mandrel by wheels, and is 
| kept constantly running. A _ half-nut of a suitable 
pitch to gear with the screw, is fixed to an arm keyed 
| to a back shaft running along the lathe bed; near 
| the other end of this shaft there is fixed a tool-holder. 
| When the half-nut is put in gear with the screw it 

moves the too] along at the requisite speed to cut the 








required thread without the exercise of any skill on the 
part of the workman. In addition to this device 
the lathe is provided with a revolving turret rest 
carrying six tool-holders, each central with the centre 
of the fast headstock. This rest is mounted on hori- 
zontal and transverse slides. It has also a loose head- 
stock for taper sliding, and the two-jawed chuck shown 
on the mandrel. The makers are Messrs. Schischkar 
and Harrison, Hopwood-lane, Halifax. 








FORTH BRIDGE RAILWAY. 

THE following is the eighth quarterly report of inspec- 
tion by Major-General Hutchinson, k. E., and Major 
Marindin, R.E., of the works in progress for the construc- 
tion of the bridge over the River Forth. 

Railway Department, Board of Trade, 
1, Whitehall, London, S8.W., 
February 28, 1885. 
Srr,—We have the honour to report, for the information 


| of the Board of Trade, that in compliance with the instruc- 


tions contained in the order of the 26th October, 1882 (R. 
10,354), and in accordance with the provisions of the Forth 


| Bridge Railway Act of 1882, we have made our eighth 
| quarterly inspection of the works in progress for the con- 


struction of the bridge over the River Forth at Queensferry. 

These works have continued to make steady progress 
since our last inspection at the end of November, 1884, 
and we proceed to describe briefly what has been done 
— the last quarter, and the state of the works at the 
end of the present month. 


TEMPORARY WORKS. 


At South Queensferry.—Two temporary bridges have 
been thrown across the North British Railway, to give 
access to additional land for the erection and fitting up of 
the top members and other portions of the steel work, and 
for the storage of the plates, &c., after they have been 
drilled and fitted. New drawing offices and a drawing 
loft are in course of construction; new drill roads are 
being laid down, and generally the machines and other 


in the superstructure are being largely increased. 

At Inch Garvie.—The iron staging for the two unfinished 
deep water caissons is being carried forward into the deep 
water. The legs are securely pinned to the rock bottom, 
and strong booms are being provided to protect the staging 
against drifting craft. 

At North Queensferry.—Although very powerful pumps 
were fixed at the cofferdam for the pe spr pier, the 
leaks through the rock proved too great to admit of the 
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whole of the bottom being laid dry, and the deeper portion 
of the rock will therefore have to be levelled with the aid 
of compressed air. An iron caisson is now being made for 
this purpose. 

PERMANENT Works. 

At South Queensferry.—The viaduct piers are all ready 
for the reception of the girders, except No. 9, the masonry 
for which has been carried up to a height of 16 ft. above 
the foundation. At the south cantilever pier the masonry 
is now 30 ft. above high water. 

Two (the south-west and south-east) of the 70 ft. dia- 
meter caissons have been successfully sunk to the contract 
depth in hard boulder clay, of the excellence of which 
material as a foundation satisfactory evidence was afforded 
during the process of sinking the caissons. In the south- 
west caisson the whole of the concrete work has been 
completed, the granite and Arbroath masonry has been 
carried up 10 ft., or to within 8 ft. of high-water mark, and 
48 holding-down bolts have been fixed in position. The 
south-east caisson is filled with concrete to within 8 ft. of 
low-water mark, at which mark the masonry will com- 
mence. 

Consideratle progress has been made with the steel 
superstructure of the viaduct. 

At Inch Garvie.—The masonry of the north-east pier is 
finished, and that of the north-west pier is about 11 ft. 
— high-water mark, or 7 ft. below the level of the bed- 
plate. 

At North Queensferry.—The masonry of the north-east, 
north-west, and south-west piers is finished ; the bedplate 
has been fixed on the north-west pier, and those on the 
north-east and south-west piers are being fixed. Two 
spans of the viaduct girders have been completed ; one 
is finished with the exception of the floor, and two others 
are in progress, 

: GENERAL REMARKS. 

Air pressure was applied on the 28th January to the 
third (the north-east) of the South Queensferry caissons, 
and the cutting edge at the bottom is now about 58 ft. 
below mean tide level. The fourth and last (the north- 
west) of this group of caissons was floated into position on 
the 4th December, and was weighted with sufficient con- 
crete to prevent its rising, except for an hour or two at 
high water. On the night of the lst January, from some 
cause not clearly ascertained, the caisson tilted over 
northward, filled with water and settled into the mud 
(sliding forward about 15 ft.) with its axis inclined about 
25 deg. from the vertical. The top of the caisson having 
been thus brought at one point about 5ft. below low- 
water mark, it became necessary to fix additional plates 
by means of divers before the water could be pumped out 
and the caisson again floated into position. Nearly all 
the additional plates have now been fixed, and no great 
difficulty is anticipated in getting the caisson into its 
proper place in the course of a short time. 

_ Both the deep-water Inch Garvie caissons are being 
rivetted up on the launching ways at South Queensferry, 
and the necessary staging, &c., has been prepared for 
placing them in position during the ensuing spring. 

About 6800 tons of steel work for the superstructure of 
the large spans are in various stages of preparation in the 
shops. The portions most advanced are the bedplates, 
skewbacks, tubes, and girders for the North Queensferry 
cantilevers, but the steel work for the South Queensferry 
and Inch Garvie cantilevers is also in hand. 

The number of men employed on the works is about 
2000, including the Italians engaged in the compressed air 
sinking arrangements. 

In conclusion we are again able to report that the 
quality of the work, so far as we are in a position to form 
a judgement, continues to be very good, and the progress 
satisfactory. The accident to the north-west caisson at 
South Queensferry has, of course, caused considerable 
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delay in fixing it in its proper position. The winter has 
sofar been a very favourable one, and the works have hardly 
met with any ——— on account of bad weather. 
Ve have, &c., 
C. S. Hutcuinson, Major-General, R.E. 
F. A. MARINDIN, Major. 
The Assistant-Secretary, 
Railway Department, Board of Trade. 








ROYAL METEOROLOGICAL SOCIETY. 

THIS pay | opened its sixth annual exhibition of in- 
struments on Wednesday, the 18th inst., at the Institu- 
tion of Civil Engineers, 25, Great George-street, S.W. 
This exhibition is devoted to sunshine recorders, and 
solar and terrestrial radiation instruments. 

The first attempt at obtaining an instrumental record 
of the amount of sunshine was made by Mr. J. F. Camp- 
bell, of Islay, in the year 1854, when he mounted a hollow 
glass sphere filled with acidulated water in the centre of 
a cup of mahogany so arranged that the sun’s rays were 
focussed on the interior of the cup and burned it. The 
lines of burning therefore indicated the existence of sun- 
shine. Solid glass spheres have been substituted for the 
hollow ones, and cards in metal frames have replaced the 
wood ; but in its principle the sunshine recorder of 1885 
differs little from that erected on Richmond-terrace, 
Whitehall, thirty years ago. Other modes of recording 
sunshine are based on the action of the rays of the other 
end of the spectrum on the actinic instead of the heat 
rays. Among workers in this direction may be men- 
tioned Marchand, of Fécamp, Sir Henry Roscoe, and 
others. The most recent improvements in this direction 
are those by M‘Leod and by Jordan. 

With regard to solar radiation thermometers, the suc- 
cessive stages in the assumed perfecting of these instru- 
ments have been as follows: An ordinary mercurial ther- 
mometer acts as a spherical mirror, and reflects the rays 
which fall upon it. To lessen this the bulbs were first 
made with black glass; moreover, originally the degree 
marks were put upon the supporting slab, then they were 
put upon the tubes of the thermometers. It was then 
found that in a position where two thermometers with 
similarly coated bulbs were exposed to the sun, but one 
was exposed to more wind than the other, the indicated 
temperature varied ‘greatly. To avoid this it was pro- 
posed that the thermometer should be inserted in a glass 
shield exhausted of air. Various forms of mounting have 
been adopted, but the chief efforts have been expended 
in determining the influence of the amount of air left in 
the so-called vacuum. The next stage was, that inasmuch 
as black glass had a bright surface there was still much 
light reflected, and therefore the surface was dulled with 
a coat of lamp-black, so that all heat falling upon the 
bulb might be absorbed. Subsequently, owing to the 
influence of the lower temperature of the unblackened 
thermometer tube, about one inch of it was coated like 
the bulb. As evidence of the degree of exhaustion, a 
small mercurial pressure gauge was attached to the ther- 
mometer, and by other makers platinum wires were sol- 


dered through the shield so that the stratification of the | 


electric arc might indicate the amount of air still left. 
With regard to terrestrial radiation thermometers the 
attern of instrument used has varied very little. The 
Rutherford minimum has almost always been used, but 
its sensitiveness has gradually been increased; the 
spherical bulb was replaced by acylinder, the cylinder was 
elongated and bifurcated, and eventually, in order to 
strengthen the forks, they were united into what is known 
asa “link.” Another plan was to flatten the cylindrical 
bulb into as thin a plate as possible, this giving a 
maximum of surface in proportion to the contents. The 
bulb was also made double, and thus we have the so- 


SCHISCHKAR AND HARRISON, ENGINEERS, 











HALIFAX. 





called ‘‘ bottle” pattern, and then the tube was led into 
the side of the bottle, and both ends of the bottle were 
left open, and so we have the “‘ open cylinder,” a remark- 
able specimen of glass-blowing. Then there have been 
two patterns of mercurial thermometers, Casella’s and 
Negretti’s. Difficulties have arisen from the degree 
marks being obliterated by the weather. To guard against 
this, the tube has been inclosedin what are known as 
Leach’s shields, and many attempts have;been made to 
render the joint at the entrance of the tube water-tight. 
This is not easy, because the thermometer is exposed toa 
great range of temperature, and the air inside the shield 
varies so much in volume that it forces its way through 
almost every joint. The object is, however, effected 
— the external jacket is sealed on the stem near the 
bulb. 

In addition to specimens illustrating the various pat- 
terns of the above instruments, the exhibition also in- 
cluded a number of new instruments, and many interest- 
ing photographs, sketches, and diagrams. The photo- 
graphs of clouds and lightning were very good. 

At the meeting of the Society the President, Mr. R. H. 
Scott, F.R.S., read a paper giving a brief account of the 
various instruments and arrangements to be found in the 
exhibition, for the purposes of recording solar and ter- 
restrial radiation, and the duration of sunshine, both in 
regard of its light and its heat, the last named being 
obtained by means of the sunshine recorders which are 
now pretty generally used. He exhibited twelve monthly 
maps showing the percentage proportion of hours of re- 
corded sunshine to the hours the sun was above the horizon 
in the various districts of the United Kingdom. He 
stated that the features which strike any one on examin- 
ing the maps of sunshine, which are for the most part for 
the five last summers and for the four last winters, ex- 
cluding January to March, 1885, which has not yet 
expired, are: 1. The broad fact that the extreme south- 
western and southern stations are the sunniest, as has 
already frequently been pointed out. Jersey is un- 
doubtedly the most favoured of our stations in this par- 
ticular. 2. That in the late autumn and winter Ireland 
is much sunnier than Great Britain, Dublin having 
absolutely the highest percentage of possible duration of 
sunshine in November and December, and being only 
equalled by Jersey in January. The J)ublin instrument 
is not situated in the city, but at the Mountjoy Barracks 
in the Phcenix Park, beyond the Vice-regal Lodge. The 
north-east of Scotland is also exceptionally bright, as the 
station, Aberdeen, lies to leeward of the Grampians. In 
April the line of 40 per cent. »f possible duration takes in 
Jersey, Cornwall, Pembrokeshire, the Isle of Man, and 
the whole of Ireland, except Armagh. The absolute 
maximum of the year occurs in May, and the amount 
rises to 50 per cent. (nearly to 60 per cent. in Jersey) over 
the district just mentioned as enjoying 40 per cent. in 
April. In June there is a falling off which is continued 
into July, and even into August, in the Western High- 
lands. In the south of England, however, a second 
maximum occurs in August, the figure for Jersey rising 
to 50 percent. This is mainly due to the exceptionally 
bright weather of August, 1884, in the southern counties 
of England. In September Ireland shows a falling off, 
and the greatest degree of cloudiness is in Lincolnshire. 
In October the midland counties of England are the 
worst off. In November the line of 40 per cent. incloses 
two districts—one, Dublin, already mentioned ; the other, 
the eastern counties (Cambridge and Beccles). The abso- 
lutely highest monthly percentages in the period under 
consideration are in the month of May, 1882, in which St. 
Anne’s Head, Milford Haven, had 62 per cent., while 
Geldeston (Beccles), Douglas (Isle of Man), and South- 
bourne (Bournemouth) show 61 per cent. 

The exhibition remained open till the 20th inst. 








330 





ENGINEERING. 


Marctt 27, 1885. 











**ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
Compitep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT SPECIFICATIONS PUBLISHED 
UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
in each case after the price; wi none are mentioned, the 
Specification ts not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

ies of ee may be obtained at 38, Cursitor-street, 
hancery-Lane, E.C., either personally, or by letter, enclosing 
amount of priceand postage, addressed toH. RBapgR Lack, Esq. 

The date of the advertisement of the pt oa plet . 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 

e advertisement of the pt ofa plete specification, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


DYNAMO-ELECTRIC MACHINES. 


1789. M. H. Hurrell, London. Dynamo-Electrical 
Machines. (6d. 6 Figs.) January 19, 1884.—The ring of the 
Gramme ring type of armatures is made of a spherical or convex 
form on its exterior, and the faces of the field magnet pole pieces 
are of a corresponding concave form. The ringis mounted on two 
truncated cone-shaped pieces drawn together by a right and left- 
handed screw. The metallic segments of the commutator are 
made of a dovetail form, so that their ends may be overlap 
and held by corresponding coned collars. Referring to the illus- 
tration, the iron wire ring E has its outer surface convex and its 
inner surface concave and concentric with the outer surface. It is 
secured to the armature shaft A by two conical parts of the hub 
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B, on which are fitted a series of wooden strips D forming a ring 
round the hub. The parts B are drawn together by screws C, 
Grooves are preferably formed in the circumference of the wooden 
ring D, into which segmental wooden hoops G are laid. The strips 
D, when the parts B are drawn together, press the wire coils F into 
a curve concentric with the ring E. A ring fitting over the square 
ends of the screws C keeps them from turning. The screw threads 
may be formed on the axis instead of on separate bars. The inner 
part of each segment I of the commutator is of dovetail form at its 
ends, those at one end passing under a coned recess fast on the 
axis, and those at the other under a similar recess in a movable 


collar. (Sealed March 13, 1885). 
4302. R.E.B. Crompton, London. o-Electric 
Machines. (6d. 26 Figs.) March 3, 1884.—The armature con- 


sists of an iron ring core formed of a Jarge number of separate 
rings or washers stamped out of soft annealed sheet iron mounted 
on longitudinal spokes or radial bars made of non-magnetisable 
metal, and held in such a manner that the central hub carrying 
these bars can be withdrawn, leaving the radial bars on which the 
washers are mounted firmly attached to the washers. Referring 
to Figs. 1, 2, and 3, dovetailed shaped projections d! on the radial 
bars d fit into corresponding notches in the core rings or washers 
h, and are carried, at their inner ends, by the grooves or keyways 
in the hubs b. The radial bars are first placed in the grooves 
in the hub or hubs, and an end washer f is then slid over the bars, 
and is prevented from sliding right over the ends of the radial 
bars by being rivetted over at e, the notches in this washer being 
larger at the outer side. The washers are then slid over in order, 
being insulated from one another by asbestos paper or by coating 
them with a suitable insulating material. At regular intervals the 
washers may be spaced from one another by insulating strips g, 

















leaving radial ventilating channels, as shown in Fig. 2. The last 
washer is secured similarly to the first one. The spindle and hub 
can now be withdrawn, leaving the other parts firmly attached to- 
gether. The insulation of the external periphery may be eff 
by winding insulating material on to it so as not to interfere with 
the openings g. The insulation of the indented or “ Pacinotti” 
form of core may be effected by means of trough-shaped linings 
of insulating material inserted in each notch of the periphery, 
the projections between the notches being left bare. Each of the 
ces between the radial arms is lined with a gridiron or perforated 
sheet of hard insulating material, or the material may be cut 
step fashion, the steps being bent up and serving as spacing strips 
to Coop the bare conductors apart. In large armatures the core 
is insulated by a spiral strip, or short lengths of insulated tubes are 
slipped on to the bar conductors, those on one bar alternating 
with those on the adjacent bars. The tubes are placed so as to 
touch one another on the external periphery of the armature, the 
whole being secured by hoops of insulating material and bindings 
of wire. The strips g may be curved to act as fan blades, or they 





may draw in air from the outward periphery and force it inwards. 
In this arrangement the coils forming the internal portion of the 
periphery are placed close together without any spacing strips as 
shown in Fig. 4, the air currents cooling the external surfaces of 
the inner coils, and their inner surfaces nearest the spindle can be 
cooled by aseparate current of air forced in by a special fan on the 
end of the a:mature. 


The depth of the core, measured radially, is 








greater than is usual. The copper conductor of the armature may 
be rectangular in cross-section, and be passed through the inner 
ore onits edge and back across the external surface on its flat 

de or face, or bars of varying sections may be employed. In 
other modifications coils are arranged side by side on the external 
poten, and are radial (two or more deep) on the internal sur- 
lace, and spaced apart sc that the requisite air spaces are formed. 
Fig. 4 shows the bars of wedge shape in cross-section insulating 
from one another by continuous ribands of insulating material 
wound alternately over and under them. All soldered joints may 
be formed at the commutator end of the armature, so that any 
loop can be disconnected and drawn off the core for the purposes 
of repair. (Accepted January 13, 1885). 


14,779. W. R. Lake, London. (L. Bollmann, Vienna). 
Dynamo-Electric Machines. [6d. 20 Figs.) November 8, 
1884.—The armature consists of radial strips of copper and con- 
nected segmental strips revolving between field magnets. Re- 
ferring to the illustrations, the field magnets G F are secured to 
standards, and are wound so that the poles facing one another 
are of opposite polarity, and the poles on the same side of the 
armature disc D are alternately north and south, or every second 
pair of facing magnets may be connected by a bridge piece, as 
shown for the magnets F, whose poles are neutralised, se that all 
the north poles are on one side of the disc, and the south poles on 
the other. The disc D is constructed of radial copper strips with 
their edges in radial planes. These radial strips are connected by 
several series of segment-shaped strips having their ends bent up 
at right angles to their planes, and soldered or rivetted to the 
radial strips. Each series of connecting strips consists of simi- 
larly shaped pieces fitted one within the other, but insulated from 
one another. The circuit of each coil passes from one radial strip 
through an outer connecting strip, a second radial strip at an 
angular distance from the first equal to the angular distance be- 
tween two field magnets and an inner connecting piece which 
completes the circuit once round the coil, whence it passes, 
in a similar manner, from the latter connecting piece through 
that radial strip adjacent to the first radial strip, which is nearest 
to the second radial strip, through a second outer connecting 
piece within the first outer connecting piece, through the radial 
strip adjacent to the second radial strip, and through a second 
inner connecting piece within the first inner connecting piece, com- 
pleting the circuita second time round the coil, which circuit is 
entirely with the first circuit; in a similar manner the circuit 
passes successively through the third, fourth, &c., convolutions of 
the complete coil. A second similar coil is formed by radial bars 
between the two radial sides of the first coil and radial bars 
on either side of the first coil by means of connecting strips 
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on the opposite face of the disc to the previously men- 
tioned connecting strips. The sections are then combined to- 
gether to form adisc, being secured by clamping the inner ends 
of the radial strips against a disc. In order to provide room for 
the connecting pieces, there are two concentric circles of connect- 
ing segments, instead of only one, on each side of the disc at 
each end of the radial strips, so that four series of coils are 
formed, The different coils are connected by separate pieces. It 
will be seen that, by the above construction (and is clearly shown 
by diagrammatic sketches in the specification), that currents are 
generated by the revolution of the disc both in the radial strips 
and in the connecting strips which are just outside the pole-pieces. 
All the radial and connecting strips are insulated by narrow strips 
so that aircan circulate around them. The commutator consists 
of two rings to each series of coils, each ring being connected to 
one end of the series. These rings are all provided with projec- 
tions, the projections on one ring being intermediate to those of 
the other ring of its series, and the projections of the rings of the 
other series being arranged in a similar manner between the pro- 
jections of the first two rings. The rings thus form acommutator, 
the strips of which are arranged on the circumference of the disc 
These strips are slightly inclined, so that each brush bears on two 
strips at the sametime. The brushes, of which there are two 


moved to give access to the core. The fixed shaft is hollow, so 
that oil can be conveyed to an oil well formed in the core, the oil 
used in oiling the tubular pieces passing to the oil well. The peri- 
phery of the drum is divided into a number of equal parts by 
strips, the number of strips being some multiple of the poles + or 
—1. The conductor passes from one section of the commutator 
along the drum over its end and back se as to enclose a number 
of strips corresponding to the multiple taken + 1. When these 
spaces are half full, the conductor then passes to a fresh strip at 
a distance from the strip left corresponding to the multiple taken 
0. hone) so on until the winding is complete, (Accepted January 
30, . 


6261. [6d. 5 Figs.) April 10, 1884.—Instead of winding the 
drum with copper wire, strips of copper are laid longitudinally 
from end to end, and are connected to strips placed at points on 
the circumference of the drum nearly equal to, but a little more 
or less than, the distance between the centres of the magnets used. 
The connections are made across the ends of the armature by 
stamped plates of sheet copper. (Accepted February 27, 1885). 


6260. W. H. Scott, Nottingham, and E. A. Paris, 
London. Distributing Electric Currents. (6d. 1 Fig.) 
April 10, es ee currents are transformed into low- 
tension currents by a ‘“‘transformer,” which consists of field 
magnets as in dynamos and motors, and a revolving armature 
wound with two sets of conductors, one set for the high-tension 
currents and the other for the low. The armature may be of the 
kind described in Specification 4683 of 1884. (Accepted February 
13, 1885). 

6232. T.*Cuttriss, Leeds. (C. Cuttriss, Duxbury, Mass , 
U.S.A.) Electro-Motors. (6d. 7 Figs.) April 10, 1884.— 
Two ring armatures are fixed side by side upon a shaft free to 
rotate in bearings. The field magnets consist of similar rings 
surreunding the armature rings and attached to bars parallel 
to the rotating axis. The poles of the field magnets are forked 
so as to embrace and surround the revolving armature. The 
pole-pieces of the two armatures alternate with each other and 
the armatures are connected up through a single commutator and 
pair of brushes. (Accepted February 13, 1885). 


6734. C. A. Parsons. Gateshead-on-Tyne. Electric 
Generators and Working them by Fluid Pressure. 
(6d. 10 Figs.) April 23, 1884.—The motor described in Specifica- 
tion 6735 of 1884, and illustrated in our abridgment (see the issue 
of January 23, 1885) is employed to drive, and is mounted 
on the shaft of the dynamo-electric machine, or is firmly 
coupled thereto. To prevent the machine becoming unduly 
hea by the currents developed, oil or water is introduced 
into the interior of the armature, or into a casing into which 
the heat developed in the armature flows, and is circulated in any 
convenient manner, and carries off the heat. The commutator is 
formed complete in itself, so that itcan be removed bodily for re- 
turning or when worn out. The — strips are attached, with 
suitable insulations, to a metal cylinder, which can be slipped on 
and off the shaft. The commutator may be cooled by causing the 
lubricant to pass down the shaft. The illustration is a longitu- 
dinal section of an armature suitable for use in a generator re- 
volving ata high rate of speed. Upon the hollow shaft d are ar- 
ranged a series of tightly-fitting iron washers a insulated from each 
other preferably by paper. At each end of the iron washers are 
two discs of insulating material, then a series of brass washers, and 
finally an insulating washer forced up by a nut. The conductors 
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Jf are placed in holes pierced at equal angular distances through 
the iron washers. The conductors are coupled together to forma 
continuous circuit. Every alternate conductor is bent down along 
a groove in the washer c, and is then carried round the cylinder 
at an angle of 45 deg. with the axis, as shown in dotted lines, 
and is finally threaded through a hole in the outer insulating disc. 
When one half of the conductors have been treated, they are 
bound round with insulating tape, and the remaining half are 
similarly arranged, except that they are bent in the opposite 
direction. The ends are united in couples and at the commutator 
end every alternate one of the wires is left projecting and fits 
into a suitable recess or hole in one of the commutator segments /. 
In a modification, instead of the conductor being divided and 
coupled to the next, it is bent and passed back through the outer 
ring of holes. The wire is retained in ition by, steel wire 
bound tightly over suitable insulators. In order to resist the 
centrifugal force, the commutator is formed of several rings of 
gun-metal segments /, retained in position on the bush n by steel 
rings m and the nut 0, the insulation being effected by asbestos 
millboard. The armature and commutator described above, and 
also a mode of regulating the supply of actuating fluid to the 
motor, by means of apparatus controlled by the current itself 
acting through a magnet or solenoid, are described in a subsequent 
application for Letters Patent 14,723 of 1884. (Accepted January 


’ 

16,417. H. Cushman, . P. 
Oldham. Electric Generators and Motors. (6d. 10 
Figs.) December 13, 1884.—The armature is of disc form, and is 
wound with a single continuous insulated conductor, which, at 
intervals, takes a radial direction, the radial portions cutting the 
lines of force of the field magnets at right angles. Referring to 
the illustration, the field magnets A consist of four soft iron cores 

ted as clearly shown, and wound so that the two poles on 


Manchester, and J. 





foreach series of coils, are arranged at equal dist. apart. 
When the strips of the commutator are straight, the brushes are 
adjusted so that they are one strip more or Jess apart than in the 
above arrangement. There are thus always two series of coils 
in connection with the brushes, one being cut out as another 
comes in. The standards E are open at the top and closed by 
removable segments to facilitate the removal of the armature. 
(Sealed March 6, 1885). 


3570. J. H. Greenhill, Belfast. Dynamo-Electric 
Machines. [6d. 5 Figs.) February 19, 1584.—The ring core 
of the armature is constructed in segments with or without out- 
wardly and inwardly projecting radial pieces, between which the 
coils are wound. (Accepted January 20, 1885). 


3571, [6d. 3 Figs.] In order that the lines of magnetic force 
shall be concentrated as much as ible in the immediate vicinity 
of the coils, and to provide for efficient ventilation, slots or holes 
are cut in the iron sheets of the armature, or the armature is built 
in sets s sections with air spaces between. (Accepted February 
13, 1885). 


4683. W. H. Scott, Nottingham, and E. A. Paris, 
Lona ynamo-Electric chines. [6d. 6 Figs.) 
March 11, 1884.—The armature, which rotates before the poles of 
four, six, or more field magnets, is preferably in the form of a 
hollow cylinder or drum having its circumference made of paper 
surrounding the iron core carried on a fixed central spindle. At 
each end, the paper is connected to an annular insulating piece or 
ring recessed on its inner side to receive part of a flat metal ring 
fixed to a boss on the end of a tubular piece, through which the 
fixed shaft passes. The tubular piece and boss can thus be re- 











one side of the disc are of opposite polarity, and those facing one 
another are also of opposite polarity. The armature C ismounted 
on the shaft B, the endwise position of which is adjusted by tail 











pins. The armature consists of a brass frame mounted as shown, 
the spokes of which are insulated at one end. This is preferably 
effected by casting the wheel with its boss, spokes, and rim in one 
casting, and then dividing the rim between the arms by radial saw 
cuts, and remaking the joint without metallic connections. In one 
arrangement of winding the armature, the conductor passes first in 
a radial direction, then over a projection and circumferential 
around the rim for 135 deg. over a second projection radially to 
the boss, where it is bent into a loop of sufficient length to extend 
to the commutator; the free end is then passed round the boss 
for 180 deg., completing one convolution. From the end of 
this convolution the conductor is wound in a similar manner 
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to form the second convolution, and so on until the arma- 
ture is fully wound (eight convolutions being shown), when the 
first and last ends are connec The ends of each of the 
loops are twisted to form a single strand, and are bared 
ee ted to the tator. The radial portions of the 
conductor are held in place by open side frames or cages H, which 
fit round and are concentric with the boss of the armature. 
In a machine in which there are four alternating poles on each 
side of the disc, the conductor passes from the rim in a radial 
direction to the boss, where a loop is formed round the boss for 
90 deg. radially back to the rim, round the rim for 90 deg. radially 
to the boss, where a second loopis formed, round the boss for 90deg., 
radially to the rim and round the rim for an angle less than 90 deg. 
(shown in the diagram as 45 deg.), forming the first convolution. 
From the end of the first convolution, the second convolution 
is formed in a similar manner, and so on for the third and fourth, 
the end of the fourth being connected to the beginning of the first. 
In a modification of this arrangement, four brushes are employed 
at the commutator, the conductor starting from the rim and pass- 
ing radially to the boss, round the boss for 90deg., where a loop 
is made, radially to the rim, round the rim for 90 deg., radially to 
the boss, around the boss for 90deg., radially to the rim, and 
round the rim for an angle less than 90deg. (shown as 45deg.), 
the other seven convolutions being continued in a similar manner. 
In the firat described arrangement of winding, by arranging the 
brushes or sets of brushes on each side of the commutator in 
such a manner that one brush on each side meets the commutator 
bar connected to the radial conductor which has just emerged 
from the magnetic field, and the other brush to the conductor 
just entering the opposite field, the similar brushes being jointed, 
the inactive coils are cut out of circuit. (Accepted February 3, 
1885). 





ELECTRIC BATTERIES. 

6228. J. S. Sellon, London. Secondary Batteries. 
\§d. 5 Figs.) April 10, 1884.—The conicil, pyramidal, or equiva- 
lent shaped lead plates, which are to form the compound elements 
(positive on one side and negative on the other), have between 
them insulating material or spaces, and are separated from each 
other by strips, rings, or studs of insulating material, or are held 
in position by rims resting on supports. The elements give a 
suitable inclination for the escape of yases, and are immersed in 
an electrolyte contained in a vessel. The plates are provided with 
openings for the escape of gases and the diffusion of the electro- 


lyte. (Accepted January 30, 1885). 
646. H. F. Joel, London. Secondary Voltaic 
Batteries. [6d. 10 figs.) April 22, 1884.—The electrodes are 


constructed of an alloy ot lead and tin, and with a terminal or 
conducting plate completely enveloped by the depolarising ma- 
terial, which is laid on and secured in position by pressure. The 
electrodes or plates and separating divisions are clamped together 
under pressure in fiames. (Accepted February 3, 1885). 


6876. A. Schanschieff, Gipsy Hill, Surrey. Galvanic 
Batteries. (6d. 11 Fiys.} April 26, 1884.—The elements of 
the battery are carbon in contact with basic sulphate of mercury 
and zine in a solution of sulphate of mercury. The zinc is of 
form, and contains within it the rectangular slab of carbon. The 
carbon is covered with a fibrous cord and a coating of basic sul- 
phate of mercury mixed with granulated carbon applied, the 
whole being covered with woven fabric or parchment paper. 
Gutta-percha rings or strips prevent contact between the coated 
carbon and zinc. Peroxide of barium or permanganate of potash 
may be added to the solution. (Accepted February 10, 1885). 


16,276. D. G. Fitzgerald and T. J. Jones, London. 
Voitaic Batteries. (4d.) December 11, 1884.—The peroxide 
of lead is supported on a plate of lead or silver, itself susceptible of 
oxidation, but which is first coated with a superficial but dense 
coating of peroxide of lead rendered impervious by means of a 
tuitably non-conducting substance such as paraffin wax, free 
from stearic acid, while permitting contact of the peroxide of lead 
with the first coating. (Accepted January 30, 1885). 


7049. P. R. de F. Humy, London. Carbons for 
Galvanic Batteries. {6d. 3 Figs.) April 30, 1884— 
The carbon is formed with a central hollow or solid stem 
around which are a number of cylindrical or other tubes at such 
distances apart as to leavea small annular or other shaped space 
between the stem and the first tube, and between the succeeding 
tubes. The central stem and tubes are supported by a carbon 
base, and are perforated to admit of the free circulation of the 
exciting liquid. In a modification a number of perforated hori- 
zontal washers fit the stem, and the outer tubes are separated by 
washers. (Accepted February 13, 1885). 


7048. P. R. de F. D’Humy, London. Galvanic 
Batteries. [td. 4 Fiys. April 30, 1884.—The batteries are 
constructed of one or more tanks formed with grooves to receive 
porous slabs, so as to form a series of chambers‘within which the 
elements are placed in other grooves. The battery is provided 
with a supply and also a receiving chamber, and with suitable 
valves for allowing the passage of the exciting liquid. The 
porous slabs may be dispensed with, the elements being so fitted 
that narrow spaces pre formed for the reception of the exciting liquid 
for the negative element, and broader spaces for the positive 
elements and exciting liquid for the same. To form the carbon 
plates, thick fabric is steeped in powdered carbon mixed with 
sugar, tar, and naphcha or other suitable hydrocarbon, is 
then partially dried in the air and completely dried in a drying 
chamber and placed between metal plates and heated ina 
crucible to the required degree. (Accepted February 13, 1885). 


ELECTRIC CURRENT REGULATORS. 

1197. W. Lake, London. (NV. de Kabath, Paris). 
Employment of Electric Currents and Apparatus 
for Regulating or Controlling the Same. [6d. 3 Figs.) 
January 10, 1884.—The dynamo-electric hi are driven 
from a main shaft by means of belting, and have their terminals 
connected to the terminals of the working circuit. A series of 
secondary batteries are arranged in a circuit extending from ter- 
minal to terminal, and an electro-magnet is arranged in a similar 
circuit, Any excess of current required in the working circuit 
passes through the batteries, and when these are charged an in- 
creased current passes through the electro-magnet. The main 
shaft drives, by means of a belt, a small crank disc operating, 
through a connecting rod and bell-crank, a a which is arranged 
normally to reciprocate between two ratchet wheels. The pawl 
is connected to the armature of the electro-magnet which acts in 
opposition to a spring, and according as the current in the magnet 
is above or below the normal, the pawl gears with one or other of 
the ratchet wheels, and, by means of toothed wheels on the 
ratchet shafts gearing with a wheel on the regulator valve spindle, 
onerates the valve in one or the otherdirection. (Sea’ed March 13, 





1885). 
5690. S. F. Walker and F. G. Olliver, Cardiff. 
Electric Current Regulator. [6d. 3 Fiys.) March 29, 


1884.—The pivotted armature of an electro-magnet arranged in a 
shunt circuit across the mains carries, at its free end, a carbon 
contact-piece, and is attracted in opposition to an adjustable 
spring. Onan increase of current the pressure of the carbon 
contact-piece against a similar piece is increased, reducing the 
resistance between them, and allowing a larger current to pass 
from one main through the carbon contact, and by a suitable re- 





sistance tothe other main, thus reducing the current in the mains. 
(Accepted January 9, 1885). 


15,797. W. H. Scott and E. A. Paris, Norwich. 
ulating Electric Currents. (4d. 2 Fiys.| December 1, 
1884.—A soft iron core suspended by a spring from an adjusting 
screw has at its bottom end an iron or copper plunger passing into a 
well containing mercury, and formed in a number of plates insu- 
lated from each other. The core passes through a solenoid, and 
causes the mercury to rise or fall on any variation of the current, 
the mercury, as it rises, short-circuiting ist ted 
the copper or iron insulated plates. Referring to the illustration, 
the copper plates 3 are insulated from each other by vulcanised 
fibre, and are fastened tightly together to form a well by two rods 








5 passing into the soleplate. The plunger 6 is attached to the 
core 7, and is guided by a central rod. The core 7 is suspended at 
the end of a helical spring 8 attached to an adjusting screw9. The 
solenoid coils 11 are wound on a brass bobbin, and surround the 
core 7, which is only partly inthe solenoid. A small quantity of 
paraftin or othernon-corrosive oil is poured over the mercury to 
keep the surface clean. The plates 3 are connected by copper re- 
sistances, which are cut out of circuit as the mercury rises. The 
solenoid is arranged in series with or as a shunt to the main cir- 


cuit. (Accepted February 6, 1885). 
5695. A. W. Brewtnall, Thelwall, Lanc. Safety 
“Cut-outs” tor Electric Circuits. (6d. 4 Figs.) March 31, 


1884.—A star wheel is provided with arms of a suitable fusible 
substance having their ends bent into a hook to retain a spring 
lever. The current passes through the arm and lever, and when 
the hook is fused, the lever is drawn away by a spring, and can 
readily be reset by hand withthe next arm. The lever may ope- 
rate an alarm apparatus. In a modification the star wheel and 
spindle are mounted on two spindles geared together so propor- 
tioned, that whilst the lever moves round into a position to engage 
with a fresh arm, the star wheel has moved a corresponding dis- 
tance. The fusiblearms may project at an angle from astraight 
bar. The arms may be ¢ ted by g resist; 

their contact surface. (Accepted January 27, 1885). 


ELECTRIC CURRENT METERS. 


5716. A. Wright, London. Meas Elect:ic 
Currents. {4d.] March 31, 1884.—The current is caused to pass 
round one or more electro-magnets with multiple or movable pole- 
sage the repulsion between the pole-pieces being measured either 

y determining their separation against a counterbalancing force 
or by determining the strength of an opposi 
bring the movable pole-pieces back to 
(Accepted February 13, 1885). 

6064. L. B. Miller, London. Measuring Electricity. 
(6d. 3 Figs.) April 7, 1884.—A solenoid or coil is provided with 
a soft iron core formed in two parts, so that when a current 
traverses the solenoid the parts, of the core are repelled with a 
force that is a measure of the current strength. (Accepted Feb- 
ruary 3, 1885). 


4789. A. P. Chattock, Charlton, Kent. Galvano- 
meters. (6d. 2 Figs.) March 12, 1884.—In ordinary tangent gal- 
vanometers a circular coil of wire of one or more turns has suspended 
at its centre a small magnetic needle. On a current passing 
through the coil when it is in the magnetic meridian, the needle 
is deflected, and the tangent of the angle of deflection measures the 
ratio of the strength of current to the strength of the field. Ac- 
cording to this invention, the coil is suspended as well as the 
needle, and the tendency it experiences to turn is measured by 
a spring which is made to oppose the tendency, keeping the coilat 
the zero point. The angle through which the spring is turned 
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measures the product of the strength of the current and the 
strength of the magnetic field. The ratio and the product being 
measured at the same time, the value of the current is obtain- 
able. Referring to the illustration, the needle A is pro- 
vided with a damping wing of mica, is suspended by a 
fibre, and carries an index B moving under a scale graduated 
in log. tan. degrees, natural tan. degrees, and in degrees. 
The scale can be turned by the milled head D, and is read 
by a fixed index. The swinging coil F is suspended above and 
adjusted to zero by the spring H, the angular movement of the 
spring being read off on the scale K. The current enters and leaves 





the swinging coil at the mercury cups I. The balancing coil J is 
wound in grooves in a German silver ring, in which the coil is 
suspended in such manner that, on the current being sent through 
it and the coil in the opposite direction, the needle at the centre 
is unaffected. A horizontal coil J is capable of being tilted about 
a horizontal axis,and forms part of the balancing coil, it being 
tilted in one direction or the other until a balance is obtained. 
Coils of wire having effects on the needle respectively y,th, ,4,th, 
tenath, &c., of the effect of the balancing coil are also wound 
round the ring, the ends of the coils being brought to a switch 
board. The controlling magnet is at right angles' to and 
turns about a horizontal axis coincident with the axis of the swing- 
ing coil. The adjusting magnet is conveniently formed of a pair 
of bar magnets jointed scissorwise, its power being regulated by 
varying the angle of the bars. Its object is to destroy the re- 
action of the needle on the swinging coil. (Accepted February 10, 
1885). 


15,069. A. P. Trotter, London. Electric Meters. 
[4d. 1 Fig.) November 15, 1384.—A lever caused to oscillate by 
clockwork moves a counter by means of a connecting rod which 
is made to act at a greater or less distance from the fulcrum of 
the oscillating lever by means of the greater or less attraction of a 
solenoid on its core, the solenoid having its coil in the circuit to 
which the meter is applied. In order to wind up the clockwork, 
a lever is fixed on the weight or spring barrel, and carries the core 
of a solenoid, and a tumbling weight working a contact. When 
the barrel has turned a certain extent, the tumbling weight falls 
over, making contact, and a current passes through a solenoid, 
causing it to attract its core, draw back the lever, and, wind up 
the barrel, the tumbling weight again falling over and breaking 
contact. (Accepted January 16, 1885). 


ELECTRIC ARC LAMPS. 


3970. H. F. Joel, London. Electric Arc Lamps. [6d. 
5 Figs.) February 26, 1884.—This relates more especially to a 
mechanical movement of the clutch type for regulating the rise 
and fall of the carbon-holder. Referring to Fig. 2, the core 
C of the compound solenoid M consists of an iron tube with an 
extension piece of brass tubing at each end and guided by rollers 
D, and has pivotted to its underside one end of a pair of knuckle 
levers L, whose other end is pivotted immediately underneath to 
the bottom of the casing. The joint of the knuckle levers pro- 
jects outwards, and a link /, connected at one end to the lower 
lever, is attached, at its other end, toaclamping. ring R encircling 
the carbon rod holder. An adjustable stop A limits the motion 
of the levers L, and when not in action the iron core is supported 
by the hinge resting against the adjustable stop, the ring R being 
supported on an adjustable tube T, in which position it allows the 
carvon rod free movement. When the iron core C is drawn up- 
wards, the knuckle levers are straightened, the ring R is tilted 
by the link and clamps and lifts the carbon-holder forming the 
arc. When the arc increases in length the action of the shunt 
coil causes the core to descend with the carbon until the ring R 














rests upon the support T and frees the carbon. A friction brush 
or dash-pot may be employed to retard the descent. Theclamping 
ring is preferably of larger diameter on the side connected to the 
link. By the arrangement of knuckle levers the coarse move- 
ment of the core is reduced to any required extent. The bottom 
pivots of the levers may be made to slide nearer or further 
from the centre to adjust their motion. If the carbons are not 
separated at the adjusted moment, a slot provided in the pivot of 
the lower link L enables the whole to be pulled bodily upwards. 
The stop A with the spring arm a serves to short-circuit the shunt 
coil when the lamp is not in action A spring may be attached 
to the clamping ring in lieu of the connecting link J, or a sprin 
presses upon the link 7 as the core is drawn upwards an 
tilts the ring, the ,pressure of the spring increasing during 
the rise of the core. Two such systems of links may be em- 
ployed with the two rings crossing each other like the letter X, 
or two half spring clamps, as shown in Fig. 1, may be employed, or 
a weight (shown in dotted lines in Fig. 1) may be used in place of 
the springs or the two links may be connected by a double spring. 
(Accepted January 30, 1885). 


5026. C.D. Able, London. (7. Basilevsky, St. Petersburg.) 
Electric Arc Lam (6d. 4 Figs.] March 17, 1884.—This re- 
lates to that class of arc lamps in which there are several pairs of 
parallel carbons which are successively brought into action. Refer- 
ring to the illustration, the carbon-holders G of the inner carbons 
are carried on uprights F, mounted on a metal ring M, and are cap- 
able of rocking on the horizontal pivotsi. Set screws / passing 
through the arms of the coshen-haldees G, serve to regulate the 
inclination of the inner carbons. Weights n, situated upon rods 
screwed into the arms, serve as counterpoises to the carbon-holders. 
The core I of the solinoid H is provided with a disc and counter- 
balanced by means of the lever K and adjustable weight L. The 
cuter stationary carbons are mounted on uprights C. Contact 
pieces carried by brackets E are pressed by springs against the 
flat sides of the end of the circuit closer D, which is held in the 
_, shown by wire until this wire is burnt, when it is forced, 

y means of the spring h, to take the position shown in the 
dotted lines. One side of the lower part of D is insulated so that 
electrical connection is made between the spring contact pieces 
when the parts are in the positions shown in dotted lines. When 
th» current is turned on it passes from the terminal o, through 
one bracket E, contact piece, circuit closer D, standard C, carbons, 
upright F, ring M, solenoid S, to the terminal N. The core I is 
drawn downwards, and, by means of the disc pressing on the top 
of the screw 7, the carbons are separated and the arc struck 
When this pair of carbons is burnt, the circuit closer D connects 
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the two brackets E, and the one current passes to the next ad- 
jacent bracket, ,the brackets uf each pair being connected to the 
adjacent brackets of the adjacent pairs. In a similar manner 





the third, fourth, &c., pairs of carbons are brought into action. 
The screws / serve to regulate the actionof the lamp. (Accepted 
February 3, 1885). 


2059. J. Brockie, London. Electric Arc Lamps. 
{[6d. 5 Figs.) January 24, 1884.—An electro-magnet is placed in 
series with the feeding shunt magnet, which may be wound in 
reverse directions. The magnet, when it attracts its armature, 
cuts itself, and one set of the reverse coils, if such are used, 
momentarily out of circuit, thus leaving the feeding shunt coil 
sufficiently strengthened to perform its regulating duty. The 
carbon rod is kept in position by the free ends of two springs 
gripping its sides and attached toa block. An armature is fixed to 
the centre of the springs which is attracted inwards, lengthening 
the springsand feeding the carbon. A lever operated by the regu- 
lating magnet strikes the relay armature in such a manner as to 
separate the relay contact at each vibration of the regulating 
lever. (Accepted January 27, 1885). 


3885. W. Geipel, London. Electric Arc Lamps. 
(6d. 5 Figs.) February 25, 1884.—The upper carbon is gripped 
by means of two friction rollers, the large roller being geared with 
a brake-controlled train of wheels in a frame resting on pivots at 
the end distant from the roller, but free to move up and down at 
the end containing the roller. The smaller roller is pressed 
against the carbon bya spring or by a bell-crank lever operated 
by an electro-magnet. When the brake is raised by the regulating 
solenoid, the carbon rod feeds by gravity. The regulating solenoid 
for lamps worked in series is shunt wound, and is provided with 
a coil of thick wire through which the lamp is short-circuited 
when the carbons are burnt out, the shunt coils coming into action 
when the carbons again come in contact. For lamps worked in 

rallel, the arc-striking solenoid may be employed to lift the 

rake wheel against the brake, and control the descent of the 
carbon. (Accepted February 3, 1885). 


ELECTRIC LAMPS. 

10,951. G. Pitt, Suttom, Surrey. (C. Beck, Paris.) 
Electric Lam (6d. 5 Figs.) August 5, 1884.—This is a 
portable electric lamp consisting of a jar or vessel containing a 
galvanic cell, a condenser mounted on the jar and in circuit with 
the cell, an induction coil and cireuit breaker also mounted upon 
the vessel, and having a suitable switch for establishing and in- 
terrupting circuit with the condenser, and a closed translucent 
globe mounted upon the vessel, and containing a pair of electrodes 
connected with the secondary circuit of the coil, the globe being 





charged with a chemically inert gas, and with a supply of com- 
winuted refractory material capable of being rendered incandes- 
cent by the electric discharge. Referring to the illustration, the 
globe A being exhausted, a small quantity of charcoal is intro- 
duced, and the globe is then charged with nitrogen gas, rarefied 
to one-half its normal density, and a trace of mercury vapour. 
When in operation a rapid succession of sparks takes place between 
the electrodes producing a circulation with the globe carrying the 
particles in suspension into the path of the discharge, and even- 
jam become temporarily incandescent. (Accepted January 9, 


ELECTRIC INCANDESCENCE LAMPS. 


4937. J.8.Fairfax,London. Incandescent Lamps. 
{6d. 14 Figs.] March 15, 1884.—The glass envelope is made of a 
parallel tube, straight or curved, the current connections being 
made one or each end of the tube. Several filaments, with their 
conductors attached, may be placed in line within the glass tube, a 
vacuum produced, and the several lamps hermetically sealed at 
the proper points. These are afterwards separated and the ends 
finished. In one arrangement of lamp the conductor is soldered 
or connected to a copper ferrule on the drawn-down end of the 
tube, the extreme end of the tube being enlarged to form a collar 
or retaining the ferrule in place. A flat is formed on the collar, 
and a spring contact, which is broad enough to bear on the copper 
ferrule and the collar, comes in contact with the ferrule, when, 
by rotating the lamp, the flat comes opposite the spring contact. 
The conductor may be brought through the end of a small eyelet 
inserted in the glass, and attached by soldering. The connections 
may be made by the frictional contact of a screw working in the 
bottom of the socket or holder, by the force of gravity acting upon 
a weighted metal conductor or by a pointed bolt applied by the 
tension of aspring. The conductors may be connected to a metal 
piece partly protruding from the glass, so as to make side contact 
when turned or moved longitudinally. The metal piece may be 





made to cross the ends and forma collar round the neck, above 
which glass projections are formed in two places, and, by their 
action on a spring tongue, make and break contact when the lamp 
is moved. The conductors may be connected to washers on the 
ends of the a. which make contact when the lamp is revolved 
with a suitable fixed piece. Figs. 1 and 2 show six lamps grou 

together around a central frame, which is insulated from the top 















































and bottom metal sockets. By turning any of the lamps round 
in their sockets contact is made or broken through the tongues Ss. 
Fig. 3 shows two lamps made of one piece of tubing, having an 
outside metallic connection in the centre with the two filaments, 
which are in line with each other. The current is conveyed by 
means of spring contact makers and holders. (Accepted February 
13, 1885). 
7139. E. L. Roussy, Vevey, Switz. Incandescent 
(6d. 7 Figs.) May 2, 1884.—A varying resistance 
com of a small quantity of conducting material reduced into 
small grains or particles, and contained in a cavity or receptacle 
in which it can be more or less compressed, is inserted in the 
circuit of the lamp. The conducting material employed is pre- 
ferably pounded gas retort carbon. Referring to the illustration, 
the carbon powder # is retained in a tubular cavity in the lamp- 


holder, and is compressed by means of a screw h. The current 
passes from a through the screw h, carbon i, switch /, and lamp 
filament to b. By compressing the carbon its resistance is de- 
creased, and the intensity of the light is increased, or vice versd. A 
slightly modified — construc’ on the same principle is also 
described. (Accepted February 13, 1885). 


1799. J. G. W. Aldridge, Southampton. Compound 
Self-Sustaining Filament for Incandescence Lamps. 
(6d. 2 Figs.) January 21, 1884.—The filament is formed of a 
tube of gluten or cellulose in combination with salts of tungsten 
and soda in varying proportions, to increase or decrease the resist- 
ance, and is covered with an elastic fireproof envelope made prin- 
cipally of fireclay. After being carbonised, a hydrocarbon gas is 
forced into the filament, and the ends are coppered. Tubes of thin 





Electric Lamps, [6d. 6 Figs.) December 9, 1884.—The 
holder is constructed in two parts, one consisting of a short length 
of round piping secured to the lamp by plaster-of-paris, and pro- 
vided with conductors passing through the current and connecting 
the lamp terminals to two terminals projecting from the bottom of 
an insulated piece fixed in the bottom of the pipe. Two pins 
= from the sides of the re by which the socket is secured 

y means of a bayonet joint. The socket is provided with a cap 
at one end by which it is attached to ordinary pas fittings, and a 
plug in the end of the cap is secured to the cap by screws serving 
also to secure the socket. The leads pass through this plug, and 
are secured by screws to springs secured by the screws to the cap. 
These springs make contact when the lamp is in position with the 
_— is connected to the lamp terminals. (Accepted January 
23, 1885). 


6566. A.M.Clark, London. (J. M. A. Gerard-Lescuyer, 
Paris.) Moun Electric Incandescence Lamps. 
(6d. 5 Figs.) April 19, 1884.--The neck of the bulb is inclosed 
in a pair of alternating tongued contact sheaths each embracing 
more than half the circumference without touching one another. 
The sheaths are formed with longitudinal ribs and enlargements, 
and are supported in a holder formed of a pair of insulated 
spring contact clips formed with grooves and recesses to receive 
the ribs and enlargements, and securely retain the lamp in posi- 
tion. (Accepted February 3, 1885). 


TELEPHONIC APPARATUS. 


4327, F. Villiers-Stead and E. R. Hedgman, Lon- 
don. Telephonic Apparatus. [6d. 6 Figs.) March 4, 
1884. —The transmitter consists of a series of flat plates of carbon 
supported by means of projecting shoulders, which rest loosely in 
two upright blocks of carbon supported on a non-conducting 
frame, and arranged in circuit in the usual manner. The receiver 
consists of a soft iron armature inserted between and very close to 
the opposed poles of a horseshoe or combination of bar magnets, 
and surrounded by insulated copper wire in the circuit. Soft iron 
= pieces are attached to the ends of the magnet. A mem- 

raneous diaphragm with a central plate of soft iron is arranged 
in wma to the poles of the magnet. (Accepted February 13, 
1885). 


6091. J.H. Johnson, London. (J. A. Maloney, Wash- 
ington, Columbia, U.S.A.) Electric Telephone Trans- 
{6d. 9 Figs.) April 8, 1884.—This refers to Specifica- 
tion 1452 of 1683, and relates to the construction and arrangement 
of the contact points through which the impulses due to the 
vibrations of the diaphragm are transmitted to the line. A con- 
trolling device bears upon a spring carrier attached to and mov- 
ing with the diaphragm, and operates to direct the movement of 
its contact point to and from a stationary contact point. Loose 
iron filings or other subdivided metal is interposed between the 
carbon contacts which are preferably vertical,’so that the particles 
of metal may be laid on the rpper surface of the lower contact, 
and kept in place by a raised rim. (Accepted January 27, 
1885). 
_ 6092. J. H. Johnson, London. (J. A. Maloney, Wash- 
— Columbia, U.S.A.) Receiving Telephones. (6d. 
2Figs.) April 8, 1884.—The armature consists of two or more 
reeds or strips which have their free ends oppesed to and separated 
by a short interval from one another, and are formed in one with 
a supporting plate, which is fastened tightly to the non-magnetic 
diaphragm. The armature is arranged opposite the poles of the 
magnet. (Accepted January 27, 1885). 


5719. F. J. Semal, Mons, Belgium. Microphones. 
(6d. 12 Figs.] March 31, 1884.—This consists of a vibratory plate 
or diaphragm, from which project in a slanting direction two 
small carbon cylinders, one cylinder being in communication 
with a telephone, whilst the other receives the current from an 
electric pile, the circuit being completed by a small carbon ball 
placed freely upon or against and between the cylinders. (Ac- 
cepted January 13, 1835). 


16,840. J. E. Fuller, Chi o, U.S.A, Telephone 
Receivers. [4d. 2 Figs.) December 23, 1884.—The magnet is 
composed of several pole-pieces of a given polarity arranged ina 
group around a central re-entrant pole-piece of opposite polarity, 
the first-mentioned pole-pieces being attached to a disc, or base, 
or arms radiating from a common centre forming the base of the 
re-entrant pole. The diaphragm rests upon the circumferential 
pole-pieces and in inductive proximity to the central piece. (Ac- 
cepted January 23, 1885). 


ELECTRIC CONDUCTORS. 


6647. J. A, Fleming, London. Insulating Ma- 
terials. {4d.] April 22, 1884.—Wood or other vegetable fibrous 
material in a finely divided condition, desiccated and saturated or 
impregnated with a mixture consisting of melted bitumen or 
asphalte incorporated with silicate of magnesia, lime, iron, or 
aluminium, or two or more of such silicates in conjunction, and 





brass are connected, by means of spring ends, withjthe fil t, and 
are connected at the bottom by cotton wicks with a reservoir of 
hydrocarbon oil, which ascends by capillary attraction, and is 
vaporised in the space below the filament by the current heating 
the tubes, and isconveyed in a gaseous state to the interior of the 
filament in which it is condensed. (Accepted January 20, 1885). 


4121. J. Swinburne, Brockley, Kent. Manufacture 
f Filaments for Incandescent Lamps. ([2d.] Feb- 


re) 
ruary 29, 1884.—Cotton, paper, or other suitable form of cellulose 
ce 


is converted into a jelly-like substance by the action of strong 
nitric acid, is then washed and heated with a reducing agent such 
as potassium or ammonium sulphide. (Accepted January 30, 
1885). 

4208. C. H. Benton and H. H. Grubbe, London. 
Incandescent Electric Lamps [6d. 11 Figs.) March1, 
1884.—The filaments are manufactured by submitting vegetable 
fibres to the following processes in succession, viz., immersion in 
an acid solution, washing, drawing through a die or dies, baking 
or carbonising and depositing thereon of carbon. The filament is 
connected to the conductors by means of strips of very thin 
metallic foil manipulated into such form as to receive the ends of 
the filament and the platinum supports. The bulb is sealed around 
the conductors by employing’as conductors strips of metallic foil 
bent into a form which will receive an internal piece or support, 
then inserted a piece of glassinto each conductor, and finally closing 
the neck by the glass-blowing process. (Accented January 9, 
1885). 


5309. W. Harvie, Glasgow. Combined Holder and 
Gallery for Incandescent Electric Lamps. _[6d. 
9 Figs.) March 22, 1884.—The glass stem of the bulb of the lamp 
is fixed by cement in the lower part of atubular stem, which may 
be formed with slits to allow for expansion. A disc of wood in 
the upper part supports the conductor attachments which are 
connected by set screws to the lamp terminals, and are separated 
by a wooden crosspiece. A metallic collar rests on the crosspiece, 
and is formed with a screw thread for attaching it toa pipe. A 
cap or covering joint pews covers over the coupling, insulating 
material, and terminal connections by being screwed on to the 
stem. The cup also secures the gallery between its end andja 
flange on the stem. (Accepted February 10, 1885). 


16,178. R. P. Sellon, London. Incandescence 





with amber or equivalent resin, is moulded under pressure to the 
required form. (Accepted February 3, 1885). 


8528. E.L. Sheldon, London. Insulators for Elec- 
tric Wires. (6d. 6 Figs.) June 3, 1884.—A curved slot or 
recess is arranged in the top or side of the insulator of such di- 
mensionsas are most suitable for gripping the conductor. The 
sides or walls of the recess are lipped to ‘prevent the rising of the 
conductor. Theinsulator is pivotted so that it can rotate, and the 
extremities of the recess walls are suitably curved to reduce 
the lateral strain upon their longitudinal extremities. (Accepted 
February 13, 1885). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








A New TerecrarH Kry.—The Standard Electrical 
Company of Cincinnati have brought out a new top con- 
tact key for telegraph operators, in which the line contact 
is made behind the pivot of the lever and on the upper 
side of it, when the key is depressed in the usual manner. 
It is claimed that this device permits a greater speed of 
operating with increased clearness of ‘‘ make and break.” 


THE Navy YARD‘ OF THE UnitTep States.—In hisannual 
report to Congress, the secretary of the United States 
Navy argues that only two naval workshops should be 
maintained onthe Atlantic coast, and one on the Pacific. 
The New London yard should, he thinks, be restored to 
Connecticut, and the League Island yard to Philadelphia. 
The Boston yard should be sold or reduced in size. The 
Pensacola and Portsmouth yards may be keyt for naval 
stations. The workshops would then be at New York, 
Norfolk, and Mare Island. 
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THE AUTOBIOGRAPHY OF A WHITE- 
HEAD TORPEDO.—No. IX. 

SuppENLY it dawned on him that this was their 
own torpedo boat, which he had forgotten all about 
in the excitement. Uttering a loud ‘‘ Hurrah” 
he once more turned all his attention to extricating 
himself from his perilous position. 

To explain the presence of the other boat I must 
go back to the time when the Frenchman first hailed. 
Griffiths seeing the pinnace go off boldly to attack 
the corvette, thought he would try the other French 
ship, which they knew to be close to this one. Ac- 
cordingly he steered by compass in the direction he 
knew she would be, but failed at first to find 
her. As soon, however, as Willis had exploded 
his first torpedo, lights appeared on all the ships, and 
he discovered an ironclad just inside him. Hastily 
preparing his torpedo, he went straight for her, and 
when within about 100 yards, as he thought, fired, 
putting his helm hard a-port, as soon as he had done 
so, and so turning his head out. 

To ‘his surprise and mortification no explosion 
followed, and he was about to turn and renew the 
attack with the other, when the signs of increasing 
activity round him showed that if he wanted to get 
away at all, he must gonow. Accordingly he drew 
forward his fires, and went out at full speed, keep- 
ing a good look-out for his colleague. Thus it was 
he appeared coming up astern of the pinnace. In 
a very short time he came up alongside, and then 
slowing his engines a little, so as to keep with her, 
they dashed on side by side. So they proceeded 
for about five minutes, when two or three dark 
objects ahead showed that they had reached the 
guard-boats, now thoroughly on the alert. Willis 
now rigged his starboard torpedo pole out until the 
torpedo was just skimming the top of the water, 
and seeing a boat ahead, went straight for her. 
She had very little way on, and the next moment 
the torpedo came in contact with her, and was 
promptly exploded. The heel tackle of the boom 
was not strong enough to stand the blow, and con- 
sequently the torpedo rigged in so that at the 
moment of firing it was not more than about 4 ft. 
from the pinnace’s bow. Further, the speed she was 
going at carried her right on, on the top of the 
Frenchman, Fig. 28. The consequence of this was 
that the French boat went down almost instantly, 
while the bows of the pinnace, weakened by the ex- 
plosion, were knocked in. Luckily these boats are 
fitted with a water-tight bulkhead, and so did not 
fill, but she was in a terribly crippled condition, and 
her speed was seriously impaired. Griffiths mean- 








while dashed at the next boat and tried to ram ; 
unfortunately he just missed her, passing a few feet 
astern. She had suddenly gone ahead full speed to 
avoid him. So as he shot past, the Frenchman also 
went away on his starboard beam. Hastily throwing 
a hand charge, which only just struck the enemy’s 
stern, but luckily broke the tiller, Griffiths went on 
to the assistance of the pinnace, which was now 
lumbering along about 20 yards on his port bow. 
Ranging up alongside he took her in tow, and the 
two made for the ship, going about 12 knots. Mean- 
while the enemy’s third guard-boat, which had been 
sighted, came up on the port quarter, and began 
firing shell from a Hotchkiss gun with which 
she was armed. The pinnace’s gun had been dis- 
mounted by the collision, and even if this had not 
been the case, it would have been useless, as it did 
not train abaft the beam, but the second-class 
torpedo boat responded with her 1 in. Nordenfelt 
gun. 

The fire was not very effective on either side, as 
there was a lumpy sea on, which made it extremely 
difficult to make a hit. Our boats (especially the 
pinnace) had the worst of it, as their vital parts 
were more exposed to the fire ; the defensive ar- 
rangements being more especially intended to pro- 
tect the boat from fire from ahead. On the other 
hand, the volleys fired from the Nordenfelt were, 
in the choppy state of the sea, more effective than the 
Hotchkiss gun, for every time the sights could be 
brought on, a volley of four shots were delivered, 
while Hotchkiss only fired one shell at each dis- 
charge. Rifles were freely used from all the boats, 








but apparently with no results, the shields being 
proof against the bullets. Matters went on thus for 
about a quarter of an hour, the Frenchman de- 
clining to come to close quarters with his two op- 
ponents, but hanging about 50 to 60 yards on the 
pet quarter and trying to disable the engines by 

is fire, when he hoped that some of his consorts 
would come up and enable him to effect a capture. 
Affairs were in this state, when suddenly two more 


| to-hand fight followed, and it was hard to say who 


torpedo boats appeared off the starboard bow and | 


steaming towards them. Willis hastily called out 
to Griffiths, ‘‘ Hadn’t you better let me go, sir, and 
look out for yourself?” 

To which Griffiths responded, ‘‘I’ll hold on as 
long as I can, but if they try and ram, we’ll do 
better apart.” 


would have had the best of it, when a new actor 
appeared on the scene. This was one of our own 
torpedo boats which had so unexpectedly appeared. 
As Willis came up with them in the pinnace, he 
hastily pointed out what had happened as far as he 
knew, namely, that the Frenchman had rammed 
our boat; the lieutenant in charge immediately 
went to the rescue, and seeing a chance at the 
Frenchman, he went into him on the starboard 


| beam. The blow was well aimed, for he struck 


just at the bulkhead, separating the engine and 
boiler-room compartments, thus making a breach in 


| both. The combatants mutually ceased, and the 


The Nordenfelt gun on board the torpedo boat | 


had meanwhile been trained on one of the new 
opponents, and the captain of the gun, now in a 
state of the wildest excitement, fired his first volley 
and shouted, ‘‘ Take that ye blackguard !” 

The result of the shock was to knock the funnel 


of the approaching boat over, but the result of the | 
expletive by the captain of the gun was still more | 


satisfactory, for a voice immediately hailed, ‘‘ Boat 
ahoy!” ‘‘ Hurrah” was the instantaneous response 


Frenchmen, at their boat going down, surren- 
dered. The coxswain of the original torpedo boat, 
see his own boat still afloat, jumped on board and 
shouted to Griffiths, ‘‘ Come on, sir, quick, we’re all 
right after all,” meanwhile standing by to cast off 
the Frenchman’s chain. 

Griffiths had seen this at the same time, and 
calling his men to follow, jumped on board again, 
and shouted to the engineer to go down and stop 
the engines. Meanwhile, the Frenchman’s engines 


| were effectually stopped by his fires being put out 


| 


from every throat on board the two boats, and | 


Griffiths, thinking the tables were now turned, 
slipped the pinnace’s painter, put his helm ‘‘ harda 
starboard,” and turned round at the French boat. 


It was done without thought, his only idea being | 


to turn on his opponent, but the Frenchman imme- 
diately seized his advantage, and, slightly star- 
boarding his helm, ran right into him, striking on 
the port quarter about 8ft. from the stern, and 
cutting into the boat. 


The engines had not been stopped in either boat, 
the consequence being that both commenced turn- 


| by the water. 


What was left of the crew jumped 
on board the two English boats, and in two minutes 


| the other boat quietly went down stern first. She 


settled so gradually that there was very little com- 
motion and none of the whirlpool effect caused when 
a vessel sinks quickly. On examining our torpedo 


| boat it was found that the second compartment 
| from aft was quite full of water, but beyond being 





well down by the stern, she seemed but little affected 
by it. 
The boats then proceeded onward without further 





molestation, the pinnace being taken in tow again 
by one of the sound torpedo boats. Fig. 29 illus- 


ing round, the Frenchman gradually swinging round trates the latter part of this miniature fight. 


nearly parallel to the other boat, and in so doing 


Such was the attack on the Toulon fleet, and I 


getting wedged in the hole that she had made. All | need hardly say that, on the report being sent home, 
on board the English boat were for a moment Willis was immediately promoted; Griffiths was 


stunned by this unexpected occurrence. The cox- 


| also thanked, but he had made several errors in 


swain of the boat was the first to recover, and seeing | judgment, as we have seen, so though his gallantry 
the chain cable of the Frenchman lying on the head was undoubted, it was not considered desirable to 
sheets, he immediately caught hold of it and took a | promote him just then. 


turn round the towing bollard of his own boat, 
which was close to; then shouting to Griffiths, 
‘*Come along, sir, they’ve rammed our boat, let us 
take theirs,” he jumped on board the Frenchman 
and rushed at the two men working the Hotchkiss 
gun, both of whom having been knocked over by 
the collision, had now hastily picked themselves 
up, and were endeavouring to get their gun to bear 
on our boat. Griffiths seized the idea instantly, 
and at once jumped on board, followed by the rest 
of the men, including the engineer, engine-room 
artificer, and stoker, who had rushed from the 
engine-room when they had felt the shock. A hand- 





You will remember that he was unlucky in that 
the Whitehead torpedo fired by him had failed to 
gooff. He never could explain the reason for this, 
for the men at the torpedo swore to everything 
being correct, and so he could only conclude that 
by some means the torpedo had missed its mark. 

It so happened that two of the torpedo men who 
went away in this boat were stationed to clean me, 
and a few mornings after the occurrence I have 
related, they were rubbing me down and polishing 
me up, talking meanwhile of their adventures. 

‘“‘T say, Bill,” said one, ‘‘ I swore black and blue 
before the skipper that the safety-pin was out 
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t’other night, because you did, but I have my doubts 
d’you know.” 

‘* Well, Jack,” says Bill, ‘‘I know I can trust 
ou, and the more I comes to think over the 
usiness, the more I concludes as it wasn’t. 

You see I just never thought about it. In 
this carriage” (patting the one in which I was) ‘‘ we 
takes the safety-pin out after the torpedo is in, but 
in them new-fangled things in the boat, you should 
do it before it goes in, so I just clean forgot all 
about it.” 

‘* Well of course you'll not say nothing about it 
now,” said Jack, whose morals and grammar were 
like those of his companion, none of the highest 
order. 

‘* No,” responded Bill, ‘‘it’ud do no one no 
good, and would do Bill Styles” (himself) ‘‘a good 

eal of harm, so we'll just clap a stopper on our 
jaws about it.” 

And so these two worthies let the matter rest ; 
they had had a very rough time of it the day before, 
when Captain Tarr as usual held an inquest over 
the failure of the torpedo, but both had lustily 
sworn that it wasall right, and no one could gainsay 
them. In order that the reader may understand 
how this occurred I must explain that the tubes 
fitted to the new second-class torpedo boats are not 
like the carriages I have already described, but are 
tubes pure and simple. The torpedo is placed in 
them, and the back closed by an air-tight metal 
door (see Fig. 30). There is no impulse tube, 


Fic. 30. 
the torpedo fitting pretty tightly in the tube, 
and being blown out of it by air admitted into 


the rear part at a pressure of about 200 Ib. | 
It will thus | 


or 300]b. on the square inch. 
be understood that the torpedo once in the tube is 
not readily got at, and therefore the safety-pin in 
the nose must be taken out as the torpedo is entered 
instead of waiting, as is the case with the open car- 
riages, until it is actually in place for firing. It was 


this new fitting that caused the failure of the torpedo | 


in question. 
hree weeks elapsed after the events described 


above, and still there appeared to be no sign of | 


the French fleet coming out to meet us, or in 
any way moving from their position. They all, 
as far as we could tell, were quite ready to go to 
sea, but then they had been so ever since we had 
first come there, so that this was no criterion. We 
could do nothing, as they were snugly stowed away 
under the batteries, and the entrance was also 
blocked with mines. However, if we, a squadron 
of eight ships, could keep a dozen or so of the 
enemy in a state of inactivity, we could not say that 
we were wasting our time, though it was uncom- 
monly tedious. We were soon to have a change 
though it came about as follows : 

I think I have mentioned before that we always 
had our torpedo nets out at night. These nets, I 
may say, were made of grummets of $-in. wire rope 
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(in“talking of wire rope the round of the rope is 
always meant) joined together by small steel rings 
as shown in Figs. 31 to 33. 

The nets are of a uniform depth of 15 ft., and of 
lengths varying from 40ft. to 80ft., according to 
the positions they have to occupy. They are sus- 


pended at a distance of 20 ft. from the ship’s side by 
spars or iron booms especially fitted. The arrange- 
ment of these booms varies in different ships, some 
have no regular spars (indeed, at the time I speak 
of, none of the ships in the squadron had them), and 
have to extemporise their outriggers from the ship’s 
stores, others which have been regularly fitted in 
the dockyards, have wooden outriggers, whilst there 
are some made of iron. 

The best in my opinion is one that has been lately 
tried by the Admiralty together with other patterns, 
and consists of a gallows-shaped angle iron, so 
placed on the side that when hanging freely it 
would take a position perpendicular to the ship’s 
side. You see the great desideratum in these nets 
and outriggers is, that they should be able to be 
readily got into position on the shortest possible 
notice, and also of course to be as light as is com- 
patible with strength. The system of which I 
speak satisfies these requirements better than any 
others I have heard of, as when not required for 
use the outriggers lie along the sides of the ship, 
at such an angle, that the nets which are kept 
secured to the ends, will when brailed up, be out of 
the water. A powerful purchase fitted to the fore- 
most of the outriggers, keeps these in position close 
to the side. 

When they are required for use, this is eased 
away, and the outriggers fall into their place per- 
pendicular to the fore and aft line. The brails of 
the nets being then let go, the nets are spread, and 
other nets being lowered for the protection of the 
bow and stern, the defence is complete. As I have 
said before, we had not these outriggers, and had to 
use the top-gallant masts, jibboom, &c., for the 
purpose, the outriggers being pivotted just above 
| the main deck ports, and triced right up vertically 

when not in use. It was very heavy work at first, 
getting them in position, but practice, which per- 
fects everything, soon enabled us to work very 
| smartly. 
| Well, as I was saying, these nets were always 
| got out when we stopped for the night; up to the 
present time they had not been wanted, as our 
enemy had never attacked us. On the night of 
which I speak we were hove to, the guard-boats 
being in shore of us as usual, when about twelve 
o’clock one of them came alongside with the intelli- 
gence that there was a movement among the French 
ships inside, and it was thought that the squadron 
was putting to sea. The signal to get up steam full 
speed and close on the admiral, was immediately 
made, for as a rule the fleet was extended in line, 
and the fires were allowed to burn down a bit at 
night. The object of the former arrangement was 
to reduce the chances of a torpedo attack from the 
| enemy’s boats, which would have more chance of 
| success were several ships huddled close together 
| than if they were separated, and also to guard the 
| harbour better. 

Now, however, I suppose the admiral considered 
that he must have the ships together in case of 
an action, but, at all events, they duly closed 
in, and we formed two divisions in groups. No- 
thing more occurred till about three o’clock in 
the morning, and then the enemy’s torpedo boats 
retired, their place being taken by some four 
or five corvettes protected with torpedo nets and 
heavily armed with machine guns. Our guard- 
boats didn’t quite know what to make of this ma- 
noeeuvre, as the night being comparatively clear, it 

could be distinctly seen that these ships 
were not supported by others. Soon the 
corvettes opened a heavy machine gun fire 
on the guard-boats, before which they pru- 
dently retired. On came the corvettes 
straight towards the fleet, our torpedo boats 
retreating before them, and working off the 
flanks so as not to mark the fire of the 
ships. The corvettes steadily approached 
till within 1000 yards of our squadron. 

The admiral could not make it out ; the 
idea of a squadron of eight ironclads being 
bearded by four corvettes was too prepus- 
terous, so he waited to see what would 
happen. Up they came to within 800 yards, 
and they seemed to show signs of hesita- 
tion. 

Needless to say, all the ships were at 
| quarters, the guns being loaded with common shell 
| fitted with percussion fuzes. Having approached to 

within a little under the 800 yards, the enemy 
| seemed to think better of it, and altering course 
| together, four points to starboard, they seemed to 
\ have made up their minds to attack the extreme 








ship of the port division. Sir Shoreham, who up 
to this time had been quite calm, now lost his 
temper, and turning to Captain Tarr, he said, 
‘* Now did you ever see such d——d impudence ? 
Just let them have a broadside.” Then to the 
fag lieutenant, ‘‘ Make the signal to commence 
ring.” 


MACGEORGE’S CLINOGRAPH, OR 
BOREHOLE TEST. 
(Concluded from page 262.) 

Ir is perfectly natural for those who work dia- 
mond drills and have the charge of them, who never 
see the course of the hole which they bore, beyond 
the first few feet, who look at each length of 
drill-rod in its 10 ft. or 15 ft. of sturdy stiff- 
ness as a thing which cannot bend ; it is perfectly 
natural for such men, intelligent, good workmen, 
proud of their instrument, which has always taken 
gratuitous credit for boring straight, and so rarely 
has its crooked path opened to the light of day—to 
disbelieve in toto that drills are hardly 20 ft. 
into the earth before they begin first by fractions, 
then by inches, then by feet, and at last by 
fathoms, to stray away from the course they 
should pursue. But if such men, intelligent and 
observant as they are, once saw 500 ft. of such drill- 
rods jointed end to end and lying upon uneven 
ground—to which this great jointed wire will 
readily adapt itself, and sag and bend with ease 
because of its great length and its mere inch-and-a- 
half of thickness—they would no longer accept the 
doctrine of its infallibility as preached by diamond 
drill manufacturers. And if they were shown a score 
of the finest steel knitting needles jointed end to 
end, as being an implement of the same proportions 
as a 500 ft. drill, length for length and diameter for 
diameter, and therefore a perfect miniature model 
of their trusted drill, they would at once see the 
folly of expecting to bore even approximately 
straight with such a tool. The wonder would 
be, not that drills should err, but that they 
should stray so little as 75 ft. in a course of 
500 ft., which they have been proved to do. It 
is natural, also, that a drill operator should dislike 
to hear of the peccadilloes and greater errors of his 
implement, after having for so long a time believed 
the simple and easily comprehensible statement 
that ‘“‘it bores a straight hole.” The main virtue 
of a prospecting or mining drill, which is simply an 
earth-probe, is that the operator may know what 
ground he is testing. His inability to bore straight 
for long distances, however, matters little, if he 
can survey his bore and become thoroughly ac- 
quainted with its course. Boring is to a certain 
extent random and tentative work before it is 
done, but when done, it is of vital importance that 
we should know exactly what has been done, or left 
yet undone ; else future work will be wasted. 

The hard ‘‘ caaing”’ of a reef or lode, for example, 
has been known to deflect a drill so that it was not 
pierced at all, thus giving rise to the impression 
that no reef or deposit existed in that direction, 
although subsequent operations have proved its 
presence, 

The most obvious waste of work is where the 
drill has passed through a lode or reef, and where a 
drive or a shaft, having been carried on for some 
scores or some hundreds of feet in the direction, or 
rather the supposed direction of the borehole, fails 
to come within sight or sound of it, and after pass- 
ing far beyond where it should be found, and 
putting forth cross cuts to intercept it, finally 
obliges the prospectors to cut huge chambers, or 
diverging galleries 30 ft. wide, as was done in one 
instance in Stawell (Fig. 2, page 259 ante). Here 
the borehole was scores of feet away from its proper 
position, and the desired portion of it was at a 
higher level than was expected, owing to the curva- 
ture of the borehole having misled the miners not 
only in direction but in height. 

Ascertained Deviations.—It may be of interest to 
add that the legal manager of the Scotchman’s 
United Mine kindly checked the figures given 
relative to Fig. 2, and ascertained that they 
are a little understated, so that the saving by first 
testing that bore would have been more than 23001. 
The Board of the Oriental Company’s mine also 
courteously gave access to their accounts, which 
showed that after the test had been refused as un- 
necessary, and a drive made to the supposed place 
of their borehole, 111 ft. more driving had to be 
done at a cost of 5341. 3s. 9d. before the bore was 
found ; when discovered, it was no less than 
60 ft, 9in. out of its proper coyrse in a depth of 
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425 ft. This deviation singularly coincides with 
that of the drill at the Scotchman’s United, namely, 
87 ft. at 370 ft. depth of bore. These curves if 
followed down to the full depth of 500 ft. would 
give a deviation of 75 ft. and 85 ft. respectively, 
and both to the eastward. The saving to be effected 
here by the use of the test would evidently be con- 
siderably more than 5001. 

Inthe Crown Cross United Mine, when the test 
was applied before commencing the exploring level, 
the expected borehole was found in the middle of 
the drive, and had erred, as predicted, seriously 
from its initial direction ; so much so that the de- 
viation, though less than in the two cases just 
cited, was equal to 37 ft. in 500 ft. As, thanks to 
the test, no search was necessary here, it is hard to 
estimate the saving, but it could scarcely be less 
than 6001. insuch hard ‘‘ country.” 

Nor is the curve always regular. A bore in the 
South Scotchman’s was adopted as the site of a 
vertical shaft, and the path of the drill was observed 
to wind from side to side of the works, until it 
disappeared finally. This episode was alluded 
to in the local press, but not as an unusual circum- 
stance—merely a dry detail of mining operation, 

In the Magdala Mine a bore proved auriferous 
stone, but the directors determined to check this 
result by asecond bore, and so save the probable 
ruinous cost of a borehole search by a certain out- 
lay of between 500/. and 1000/. on the second bore. 
The application of the test would here have saved 
the latter outlay, and perhaps more. 

Other bores are going down, but the result of 
such experiences in the absence as yet of a general 
application of the test, is that mine proprietors (to 
use the words of Mr. H. C. Bate, the Government 
mining surveyor) ‘‘ are beginning to distrust the 
diamond drills altogether.” Yet, if surveyed by the 
clinograph, the most crooked and deflected bore is 
as useful and reliable as the straightest ever 
imagined by drill manufacturers. 

These instances are taken from the auriferous 
quartz district of Stawell, and it may be urged that 
it is an exceptional locality. Notso; detailed infor- 
mation is promised concerning a bore in a certain 
mine at Sandhurst, which is known to have de- 
flected at least 60 ft., and which is said to be, after 
months of search, as yet undiscovered. And 
the legal manager of the G. G. Consolidated, Sand- 
hurst, has forwarded particulars of a bore in that 
mine, which, after going down plumb for 120 ft., 
deflected 23 ft. (?) in the next 230 ft., with numerous 
breakages of rods; and lower levels exposed the 
bore with a still increasing deviation. Probably 
50 ft. in 500 ft., ultimately. 

In view of the above facts, the Victorian Govern- 
ment decided to test, at a fixed rate per foot, all 
approved bores which have passed through aurife- 
rous stone. 

In conversation with miners and drill-users in 
America, the inventor has found that the same difti- 
culties exist, as had been encountered in Victoria, 
and that the manufacture of drills had almost 
ceased, doubtless from that cause. 

A correspondent of ENGINEERING recently directed 
attention to the data of some boreholes in Ger- 
many. The first is named ‘‘ Sirius,” and is near 
Crefield. At 890 ft. the direction of the bore had 
deflected no less than 3 deg., a deflection which 
was found to exist also at 1100 ft. and 1230 ft. 
depth. The borehole ‘‘Tellus,” by Nerdingen, erred 
still more seriously from the perpendicular, being 
11 deg. in a north-westerly direction at 750 ft., 
and the same at 796 ft. In the borehole ‘‘ Berg- 
geist,” the deviation of the path was 44 deg. at 
600 ft. In the borehole ‘‘ Gustav-Adolph,” near 
Dienslaken, bored with ‘‘a turning borer,” no doubt 
a diamond drill—the others were by percussion 
drills—at 200 ft. the error was 2 deg. ; at 300 ft., 
3} deg. ; at 430 ft., 8} deg. ; while at 750 ft. of 
depth the deflection had increased to the alarming 
extent of 47 deg., or from 80 ft. to 100 ft. away 
from the true path, and the boring was wisely 
stopped. The borehole made by Mr. Fiscus, near 
Lieth, in Holstein, was little better than the pre- 
ceding, but by a lucky accident the deflection of 
3 deg. at 984 ft. gradually changed to the opposite 
quarter of the compass at 1640 ft. and 3624 ft., and 
concluded with only 1 deg. deflection at 3280 ft. 
Doubtless this was a very large bore, perhaps 12 in. 
in diameter, and almost a well, and being executed 
with great care, should show very little error. The 
others were bores of 4 in. and upwards in diameter, 
and ought to be far straighter than the bores 
hitherto speken of in connection with mining, 


which are seldom more than 1 in. in width, and 
far more liable to deflection than the artesian wells 
and geological bores of Germany. It would be in- 
teresting to know by how much the bore at Rich- 
mond, Surrey, which has proved so costly, has 
deflected, and whether, in fact, it has not turned 
nearly parallel to the strata it is desired to pene- 
trate. 

Alluvial Mining. — Even in alluvial mining it is of 
importance to know the direction which the pro- 
specting drill takes, as well as the amount of error 
entailed in depth by the outward curvature of its 
path, which at 50 ft. deflection in 500 ft. makes the 
depth appear 5$ft. too great, at 80ft. deflection 
11 ft., at 100 ft., 15 ft., and at 150ft. deflection—not 
at all impossible, judging by the strange upward 
curve of a drill at the Cymbeline Mine, near Mary- 
borough, Victoria, which was said to have pierced a 
shallow shaft 300ft. away—no less than 34ft. greater 
than the actual perpendicular depth. 

To those who are unfamiliar with deep alluvial 
mining, it is as well to explain that at first the gold 
in Australia was found on the surface, which in this 
case was the ancient surface, where, long before 
historic ages began, streams and rivers brought 
down their golden sands, the washings of the gold- 
bearing quartz veins which traversed their beds. 
After these purely alluvial beds were exhausted, 
the gold seekers followed the ancient surface 
onwards until itdipped beneath the present surface, 
and required some amount of sinking to reach it 
and secure the ancient ‘‘ wash” which contained the 
gold. This was still called the ‘‘ shallow alluvial.” 
But after some years these beds also became de- 
spoiled, and capital was enlisted in the ‘‘ deep 
alluvial” operations which still progress, although 
by far the bulk of the 700,000 oz. which Victoria 
annually produces is found by mining the ancient 
quartz reefs themselves which contain the golden 
matrix, and of which we have already spoken as 
being explored by the drill. 

In deep alluvial mining and boring, then, the 
surface which existed in bygone ages, with its un- 
dulations, its plains and slopes, and its river beds 
and disused water-courses, lies from one to five 
hundred feet or more below the present soil. It 
has generally been overlaid by the lava of ancient 
volcanoes, the forest-clad craters of which have long 
been cold, but are yet seen above the surrounding 
country in many cases. But most of the valleys of 
these pre-historic days have been flooded with the 
streams of molten lava, which consolidated into the 
hard basalt or bluestone familiar tothe alluvial miner. 
By virtue of their hardness, as compared with the old 
strata which bordered them, these bluestone streams 
—overlying the ancient gold-bearing streams, which 
coursed down the valleys thus filled up—have kept 
their level through the lapse of ages, while the older 
and softer strata have been washed away by the 
rains into the streams and rivers of the present day. 
The prospecting or exploring of what lies below these 
vast beds of basalt is very costly by ordinary mining 
operations, and diamond and other drills are largely 
used to find the courses of the ancient golden 
streams before going to the expense of costly shafts 
and galleries. Judging by the surrounding forma- 
tion, where this affords any indication, or by adjoin- 
ing mines (if any) of the probable course of a ‘‘ lead” 
or old river, a bore is put down perpendicularly 
until it reaches the ancient surface, which is called 
the ‘bed rock” or ‘‘bottom.” If no ‘‘ wash” is 
brought up, another vertical bore is put down ina 
direction which will cross the course of the supposed 
lead, while the difference of level between the two 
spots is ascertained by levelling. If this second 
bore proves ‘‘ deeper ground” but still no ‘‘ wash,” 
then a third is put down, and so on, until the 
‘¢ gutter,” or deepest part, and wash are found. 

ere a knowledge of the path of the drill is im- 
portant in order to know whether the bottom is 
plumb below the mouth of the borehole, or 100 ft. 
away, and in what direction ; else, wash or no wash, 
the first bore is next to useless. Equally important 
are these questions with respect to the second 
bore, even if its site has been properly chosen, 
which is greatly dependent upon the rectitude of 
the first bore. Again, if either the first bore 
or the second, or both, err in depth, which they 
must do if they deflect, a fall of the ancient sur- 
face, or bottom, will appear a rise, or a rise a 
fall; and the third bore consequently will be 
wasted. Bores in ‘‘reef-country” cost, under Vic- 
torian Government supervision, about 2/. per foot, 
while deep alluvial bores cost nearly 1l. per foot on 





the average. A wasted borehole ip the alluvial, 





500 ft. deep, consequently would mean 5001. thrown 
away, a loss which would be avoided by the use of 
such an instrument as the clinograph; for by its 
means it would be easy to survey the first bore, and 
by knowing its true depth and direction, to judge 
well how to put down the second. Not only this, 
but by the use of the core extractor it might be 
possible to ascertain, from the first bore, in what 
direction the ‘‘ bottom” was falling, and so to put 
down the second bore with the certainty of finding 
‘*deeper ground.” And by surveying the second 
bore the exact ‘‘ fall” would be known, while the 
core extractor would again give a valuable hint 
where to put down the third if required. Without 
such a survey, again, and supposing either the first 
or second bore to be in error, not only as to direc- 
tion, but of necessity also in depth (as we have 
already explained), an apparent rise in front (which 
would be a real fall), would lead the prospectors to 
sink their third bore behind the first, instead of in 
front of it ; when, finding again a rise—a real one— 
but still no ‘‘ wash,” the conclusion would probably 
be come to, that there was no “lead” within the 
scope of the three bores ; and thus there would be 
lost not only 15001. worth of boring, but the value 
of the alluvial deposit thus missed. No steps have 
been taken to collect data respecting deviations in 
the homogeneous basaltic rock of the alluvial 
formations, but we have seen a note from the legal 
manager of the Captain Hepburn Company in 
Victoria to the inventor, referring to a bore- 
hole which ‘‘ was not in the first case found where 
the surveyor said it shouldbe. The rods were then 
again put down, and the water coming away from 
the side of the drive from rise revealed its position. 
It was 4 ft. or 5 ft. away from its expected place.” 

Mr. McLoughlin, the mining manager of the same 
company, a few days later says: ‘‘The deflection 
was 9 ft. not 5ft. . . . Depth of bore, 284 ft., viz., 
244 ft. inrock, and40ft. alluvial below. . . . Had 
your instrument been used in this bore it would 
have saved me some little trouble and a little ex- 
pense. It was more good luck than anything else 
that found it. The water broke away the side of 
the drive. Had it beena few feet more away from 
the side of the drive Idon’t think I should have 
searched for it.” 

But it is needless to multiply instances, which 
common conversation amongst miners leads us to 
suppose are not infrequent, where the use of the drill 
has tended rather to mislead, than to guide to solid 
results. Curiously enough, however, experiences such 
as these have never, until recently, caused the users 
of the drill to suspect its rectitude, although all prac- 
tical engineers would say that it is impossible without 
appliances far more exact than a diamond drill pos- 
sesses or can have, to bore a hole absolutely straight 
for more than a few inches, or a few feet at the 
utmost, even through homogeneous metal. How 
great, then, must be the tendency to error of an 
appliance which has to contend with rocks of every 
variety of constitution, and inclined at every angle 
in succession, which also have within their substance 
sudden veins and lumps of hard or soft materials 
which alternately push and draw the drill. For 
the necessities of its construction and work necessi- 
tate considerable ‘‘ clearance” for the core barrel, 
the only guiding part, which is actuated by slender 
and elastic rods, of absolutely no directive power. 
In all engineering work, moreover, it is found abso- 
lutely necessary to test from time to time the pro- 
gress of the operation in hand ; we have rules and 
gauges, squares and bevels, compasses and callipers, 
and straight-edges; and we anxiously and with care 
try the surface, line, or hole which we are making, so 
as to be sure of the rectitude of our work, although 
its extent can be summed up in inches only ; how 
much more necessary is it then to test work which 
extends not only to feet instead of inches, but to hun- 
dreds, sometimes thousands of feet, and in which the 
accuracy of each succeeding foot depends upon the 
rectitude of that which precedes it, so wholly as in 
boring with the diamond drill ? 

The question is sometimes asked, The clinograph 
will no doubt detect errors in a bore, and in the 
greater number of cases it is sufficient to map accu- 
rately the path, however tortuous, of the drill ; but 
will it enable us to straighten a bore which has so 
deflected as to endanger the safety of our drill? 
To this it may be answered that it will in many 
cases do even this. For suppose a drill to have 
deflected suddenly—too suddenly, as sometimes 
happens, for the safety of the rods. By the use of 
the clinograph the exact part where the most serious 
deflection took place could be found and its depth 
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noted. Ifan india-rubber washer be now forced 
down to 15 ft. or 20 ft. below this point, and 
liquid cement run in until it reaches some feet above 
the point of deflection and allowed to set, then the 
drill may be once more lowered and started with a 
very light ‘‘ bite,” until, supported on the erring 
side by the hardened cement, it has started fairly 
on its new and corrected path, when the usual 
speed of boring may be resumed. 

The clinograph, as we are informed, was exhi- 
bited at the Engineers’ Exhibition of Melbourne, 
and at that of Sydney, where His Excellency Lord 
Loftus alluded to it in his address as ‘‘ an instru- 
ment for recording deviations from the vertical in 
boring,” and ‘‘a valuable adjunct to the dia- 
mond drill.” At the International Exhibition of 
Calcutta the clinograph was awarded a silver medal, 
although not then quite perfected. The Govern- 
ment of Victoria has adopted the instrument on a 
contract at per foot of depth for use in all bores 
which pass through auriferous stone. In America 
it has obtained much favourable notice, and the 
patents are being treated for in influential quarters, 
and doubtless its value will soon become apparent 
in this kingdom, although few drills are used here 
as compared with other countries. In tunnelling 
as well as mining, where trial bores are put in to 
connect beforehand, the use of the clinograph is 
obvious. Even in artesian well-boring at great 
depths a serious deflection might be the means of 
misleading as to the strata passed through. 

Application to Deep-Sea Soundings.—The clino- 
graph is not only applicable to the survey of a 
borehole drilled into the earth; it may also be 
used to furnish a record in ocean soundings. For 
such a purpose a modified clinostat is used, and 
consists of a mechanical arrangement by which 
the inclination and bearing are fixed, either by a 
mechanical self-acting stop, actuated by clockwork 
set to a given time, or by electrical means at will, 
or by a solution congealing after a definite in- 
terval, irrespective of temperature. The simul- 
taneous discharge of automatic clamping gear by 
synchronous clockwork in 10, 20, or 30 clinostat re- 
ceivers, attached to one side of the sounding line at 
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measured intervals throughout its length, and if 
necessary provided with vanes to keep always the 
same side away from the current, would, as is 
manifest, register the inclination and azimuth of 
each portion of the sounding line thus furnished, 


and the course of the lead could then be plotted | 


both in section and plan. As one result of such a 
survey, the exact perpendicular depth of the ocean 
at that part could be known with a certainty 
hitherto unattainable, no matter how rapid or 
baffling the currents might be. But in addition to 
this, and as a result perhaps still more important, 
the strength and direction of the currents at every 
depth traversed by the sounding line could, by 
means of the sagging thus mapped, be very exactly 
calculated. The importance of such data in the 
investigation of ocean depths and currents is pal- 
pable, and the scientific value of the clinograph 
may therefore probably be as easily demonstrated 
as its industrial value in mining has already been. 
Before concluding this somewhat extended notice 
of Mr. Macgeorge’s extremely ingenious and valu- 
able apparatus, we may mention that it will be ex- 
hibited at the approaching Inventions Exhibition. 








PROPOSED BRIDGE OVER 
THE ST. LAWRENCE, NEAR QUEBEC. 


WE are informed that the Canadian Government 


have sanctioned the proposal to construct a railway | 
bridge across the St. Lawrence within a few miles | 


of Quebec. It has long been recognised that a rail- | 
way communication across the river at this point | 


would be of incalculable benefit, and that the junc- | 


tion of the railway systems on opposite sides of the | 
river would effect a great change in the inland com- 
munications and transport of the whole country. 
The engineering difticulties which have to be sur- | 
mounted are undoubtedly great ; the width of the | 
central or main opening cannot be reduced to less 
than about 1440ft., while the channel which has 
thus to be crossed is, i in summer time, the highway 
for the largest ocean steamers, and on the breaking 
up of the ice after the winter season, this narrow 
gorge is the scene of a tremendous ‘‘choke,” the 





great masses of ice brought down from the wide 
reaches and lakes above, becoming concentrated in 
this narrow exit in such a way that they frequently 
pile themselves up to a height of 50 ft. 
But with the resources which are now at the com- 
mand of the engineer, and especially in view of the 
| greater facilities afforded to bridge building by 
modern improvements in steel manufacture, there 
appears to be noreason why these difficulties should 
not be successfully overcome. 

The engineers of the proposed bridge are Mr. 
James Brunlees and Mr. A. Luders Light, with 
whom Mr. T. Claxton Fidler is associated as joint 
assistant engineer. 

We are indebted to the engineers for the illus- 
trations of the bridge* (the originals of which will 
be shown at the Inventions Exhibition) which we 
publish above and on a two-page plate in the present 
issue. 

Site.—At the point selected for the site of the 
bridge, the River St. Lawrence narrows like a bottle- 
neck to a width of 2390ft. at high water; and of 
this space a great width of shore on each side is 
either dry at low water, or shelves only to a 
moderate depth ; but for a width of about 1400 ft. 
the bottom shelves rapidly into deep water, and in 
| the centre the channel attains a depth of nearly 
|200ft. The foundation is of rock and the piers of 
| the channel span have been located at the farthest 
points consistent with due facility in executing the 
water foundations ; and at their inner edges will 
| stand in a depth of about 24 ft. of water at low 
water. 

Ice Choke.—To provide against the drift of ice the 
two piers are constructed with massive masonry ice- 
| | breakers rising to a height of 60 ft. on the upstream 
| face of each pier. The total area of waterway at 

| high water is at present about 200,000 square feet, 
| be of this quantity not more than 4} per cent. will 
| * In order to give a more © readily ere idea of the 
scale, the Orient steamer Austral, 455 ft. in length, is 
drawn to scale under the central span in the general 
elevation ; the same vessel is shown by geometrical per- 
—. in the perspective drawing of the bridge on 
e present page. 








t 

















Apri 3, 1885.] 


PORTABLE ELECTRIC LIGHT PLANT FOR 
CONSTRUCTED BY 








be obstructed by the proposed piers. At low water 
the area of waterway is about 160,000 square feet, 
and the obstruction of the piers is not more than 
23 per cent. 

Construction. —The proposed bridge will consist 
of three principal spans, in addition to several land 
arches, which form an approach to the bridge from 
the high ground on each side of the valley. The 
central or ‘‘ channel” span, will have a clear width 
of 1442 ft., the underside of the superstructure 
being carried across this span at a nearly uniform 
height of 150 ft. above high water. The bridge is 
designed upon the cantilever principle and will be 
constructed entirely of steel. The total length of 
the steel superstructure is 2800 ft., consisting of 
two main cantilevers and a short lattice span carried 
between them. The cantilevers are formed with 
the lower member horizontal, and the upper or ten- 
sion member rising in two parabolic or nearly 
parabolic curves from each end towards the pier, at 


which point the cantilever attains its maximum | 


depth of 258 ft. By this curvature the upper ten- 
sion member takes up the greater part of the shear- 
ing stress, and the tall pillars of the web-bracing are 
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subjected only to a very moderate compressive 
strain. At the pier the load is brought down upon 
the bearing point in four converging lines—or in 
other words the reaction or supporting force of the 
pier is distributed by four great steel struts or 
pillars radiating from the top of the pier like the 
spokes of a wheel segment, of which the upper 
member forms the rim ; so that over the pier the 
upper member is curved in a reverse curve or poly- 
gon tangenting with the concave or sagging curve 
which extends to each end of the cantilever. The 
effect of this reverse curvature of the upper member, 
is first to relieve the tall slender pillars of the web- 
bracing, and then to distribute the great shearing 
stress at the piers equally between all the four great 
radiating struts or pillars. The land end of each 
cantilever is anchored vertically down to a masonry 
tower—or rather a group of four towers united by 
arches. The anchorage, which has to counterbalance 
the weight of the lattice span and of the central rol- 
ling load, is effected at the extreme end of the 
cantilever ; but the girder takes a bearing first upon 
the inner pair of towers. 
arrangement is to establish a positive bending 
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moment over the inner towers, in order to prevent 
the insistence of a compressive stress which would 
otherwise take place in the upper member under a 
certain unequal distribution of the rolling load. 
Wind.—Having now described the general eleva- 
tion of the bridge and the action of the load in the 
vertical plane, it becomes necessary to refer now to 
the cubic form of the structure, and the action of 
the horizontal or wind forces, which in this case 
are quite as important as the vertical forces. The 
whole superstructure may be described as consisting 
of two single-line railway bridges spaced at a lateral 
distance of 90ft. centre to centre and braced to- 
gether ; and here it may be mentioned that in like 
manner the approaches to the bridge consist of two 
single-line viaducts in parallel lines 90 ft. apart, 
each viaduct being formed of six masonry arches of 
40ft. span, and 150 ft. high, terminating in the 
group of towers before referred to. Reverting, 
however, to the wind strains, the bridge, as a wind 
girder, will constitute, not a cantilever bridge, but 
a continuous girder bridge with only one fixed 
point of contrary flexure ; it will be, of course, a 
bridge of three spans, and the wind girder will 
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have a uniform depth (i.e. breadth of floor) of 90 ft. 
from centre to centre of flanges, or about 108 ft. 
overall. And it is intended that the severance of 
the flanges of the wind girder, which is necessary 
to provide for expansion, shall be located as nearly 
as practicable at one of the natural points of con- 
trary flexure of that continuous girder. This ar- 
rangement has been dictated by a careful considera- 
tion of the questions involved in the deflection 
of the wind girder as offering the most solid 
and substantial construction, as regards wind 
forces, which it is possible to adopt. The plane 
of the main wind bracing is at the level of the 
railway, the lower members of the cantilevers 
forming the flanges of the wind girder. With re- 
gard, now, to the upper wind forces; in the first 
place the towers are of course rigidly braced in 
transverse and horizontal planes; then the upper 
members of each single-line cantilever are united 
by upper wind bracing, forming wind girders about 
17 ft. in depth, by which the forces are transferred 
to certain intermediate points of support, which are 
provided by the construction of transverse frames 
of bracing, by means of which the upper wind forces 
are transferred to the leeward cantilever, the cant- 
ing moment of the upper wind forces being added 
to the load and provided for in the calculated 
strains and strength of each cantilever. 

Erection.—The side spans of the bridge, being 
almost entirely dry at low water, it will be prac- 
ticable to erect staging for the temporary support 
of the bridge at any required points between the 
river piers and the abutments. When the main 
towers have been erected, it will not be very difti- 
cult to carry a temporary wire cable across the 
whole span, which would have a clear width of 
1240 ft. across the central opening, and a versine 
of about 190 ft., following nearly the line of the 
upper member of the cantilever. From this cable, 
or set of cables, temporary scaffolding may be sus- 
pended, which of course will not be required to 
carry the weight of the cantilevers, but will be of 
great assistance in the piecemeal construction of 
the individual members, the erection of the upper 
tension member from point to point, the building 
of the web pillars, and soon. The cantilever will 
of course carry its own weight as it is progressively 
built out, but the suspension cable will serve to 
support a scaffold from which the detailed 
operations may be more conveniently carried on. 
The lower member of the cantilever, being hori- 
zontal, it will be practicable to push forward the 
side girders, length by length, by the process of roll- 
ing forward. The wind bracing will be made good 
progressively with the construction of the canti- 
levers ; and finally for the erection of the inter- 
mediate span, it will be open to the constructors 
to select from several alternative methods—either 
by overhead suspension making use of the tem- 
porary cables, by erection upon staging carried 
upon the ice in winter, or by rolling over from 
each side towards the centre. 

Strength.—The bridge is designed to carry the 
heaviest railway traffic covering the whole extent of 
both lines of railway ; and in view of the exposed 
position of the bridge, a wind pressure of 56 lb. per 
square foot has been provided for. The greatest 
stress in any of the steel members of the bridge 
will be 74 tons per square inch of sectional area, 
which is reduced in long struts, and in the members 
of the wind bracing exposed to alternating strains 
in opposite directions ; in the latter case the stress 
is generally not more than 5 tons per square inch. 








THE PARIS ELECTRICAL EXHIBITION. 
(Concluded from page 311.) 

GERARD are lamps are distributed in considerable 
numbers throughout the Electrical Exhibition at 
the Paris Observatoire. This system has been for 
a long time in successful use at the Magazins du 
Printemps. As they have been illustrated and de- 
scribed in this journal we need not refer to them in 
detail. The other arc and incandescent lamps ex- 
hibited are all of well-known types, and present no 
novelty. 

Among the generators of electricity there is very 
little calling for notice. Commencing by thermo- 
electric batteries, we find two of the Clamond 
type. The first, constructed by M. Chaudroy, is 
not new. The second, made by M. Carpentier, 
is more recent, but does not differ greatly from the 
older model. The elements, iron and antimony 
and zinc, are arranged in a crown around a central 
tube made of refractory clay and pierced with holes. 





Around this tube they are secured between discs 
also of refractory clay, while radial separating pieces, 
also of the same material, are introduced. The 
various parts are held together by packing pieces of 
asbestos. One type of 120 elements gives a current 
of 7 volts with a consumption of 150 litres of gas. 

The secondary generators exhibited, those of 
Planté, Javisant, &c., are all well known. There 
are some new dynamo-electric machines, but they 
show little or nothing of special interest. There are 
several small Gramme machines for the transmis- 
sion of power sent by the Compagnie Electrique, and 
asmall Edison machine giving 50 volts and 15 am- 
peres. These dynamos are interesting on account 
of their low price, which is 201. The latter machine 
is capable of supplying twenty Edison candles, and 
has the following leading characteristics : Speed, 
2200 revolutions ; resistance of armature, .06 ohm ; 
resistance of field-magnets, 2.2 ohms; weight of 
armature, 4.6 lb. ; weight of field magnets, 11.8 lb. ; 
total weight, 114.4 lb. ; intensity of magnetic field, 
1820 C.G.S. units. The types of Edison lamps ex- 
hibited are: 

Types for Types for 
Accumulators. Dynamos. 
Intensity in candles ... y ) 

«ss carcels ... 
Volts... oe 
Amptres sie 
Watts per candle 


Among the new machines may be mentioned 
those of Oerlikon and Beatrix, and the three-brush 
machines of MM. Damoiseau and Petit Pont; 
there are also the Sibon dynamo and a Gérard 
machine, forming, with a Field boiler, and a small 
Jacomy motor, a complete portable plant. The 
Menier Cable Works exhibits various types of sub- 
marine and underground cables. This firm has 
furnished gratuitously all the wire and conductors 
required for the purposes of this Exhibition. The 
Telephone Company show various types of covered 
wires, and M. Lazare Weiller exhibits a curious col- 
lection of various alloys with which he has experi- 
mented, various specimens of silicious bronze, and 
apiece of the cable used for the transmission of 
power investigation between Creil and Paris. M. 
Fortin Hermann devised some time since a new 
system of cable and wires insulated by a curious 
process. The dielectric is formed of small wooden 
beads threaded upon the wire. This system appears 
to give a very good insulation, while the construc- 
tion retains a high degree of flexibility. This de- 
vice is exhibited in the collection of the Ministry 
of Posts and Telegraphs. 

Finally we may mention some Gramme machines 
with two armatures, constructed by Messrs. 
Breguet, and some small hand-worked De Meritens 
machines.* 

Several kinds of batteries are exhibited ; the most 
recent is the reversible Radigaret bichromate of 
potash battery ; the chief object of this arrangement 
is to avoid leaving the porous jar and the acidu- 
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lated water it contains in contact with the bi- 
chromate when the battery is out of use. The 
method of doing this is shown in the annexed dia- 
gram. The jar is double, one part F being porous, 
and the other D of glazed porcelain ; the jar turns 
on a joint G in the lip of the outer jar (Figs 1 and 2). 
When the jar is reversed the acidulated water 
flows from the porous to the other part of the jar, 


* With the dynamo machines should be mentioned the 
experiments of M. Clemandot on the magnetisation of com- 
oes steel ; he exhibits three magnets, one of ordinary 

iat steel, which carries seventeen times its own weight, 
and two magnets of Clemandot steel supporting twenty- 
one and twenty-three times their weight. 





and the zine Tis left dry. The batteries of Clovis, 



































Baudet, and Warnon’s peroxide of manganese bat- 
teries may also be mentioned. 

Instruments for measurement are numerous and 
interesting. First may be mentioned the ohm 
standard, of which a series of types has been ex- 
hibited, some by the Ministry of Posts and Tele- 
graphs, and others by M. Carpentier. They may 
be divided into two classes; one is formed with a 
glass tube perfectly calibrated, the cross section of 
which is .1 mm. and the length 1.06 m. The 
ends of this tube pass through packings forming 
the lower part of two recipients filled with mer- 
cury. Such a quantity of mercury is placed in 
these vessels that the resistance opposed to the cur- 
rent may be quite neglected. in the second type 
the tube is coiled over on itself in such a way as to 
occupy a small space. An incidental advantage in 
this arrangement is that it can be conveniently 
maintained at a constant temperature. 

Messrs. Elliott and Co. show different types of 
bridges, resistance boxes, galvanometers, &c., and 
MM. Breguet have also a collection of similar in- 
struments. These include a dromoscope designed 
by Commander Fournier, intended to compensate 
the deviations of the compass, an indicator of tem- 
perature at a distance called the Drouet telethermo- 
meter, a telephone bridge, an amperemeter, a 
Lippmann mercury wattmeter, and a Lippmann 
amperemeter with indicating frame. 

In electric counters the Exhibition contains two 
interesting apparatus. One of these is the counter 
of Dr. Aron. It consists of an ordinary clock, the 
escapement of which has a bar of soft iron that 
vibrates in front of a coil, through which the current 
passes. The effect of this current is to decrease 
the vibration of the escapement, by an amount 
varying with the strength of the current. The 
clock therefore loses, and when compared witha 
standard clock, the loss is a function of the strength 
of the current. In the example shown each minute 
of retardation corresponds to eight ampére hours. Of 
the second counter by M. Cauderay, we can only in- 
dicate the general principle. It comprises a cylinder 
(Fig. 3) driven by clockwork, and divided right 
and left of the centre, with a series of circles, on 
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which are successively 1, 2, 3, &c., teeth. In front 
of the median circle is the needle of an amptre- 
meter. If a current of one amptre is passed through 
it, the needle deviates until it is opposite the first 
circle, and the corresponding tooth will come in 
contact, causing a current to flow to the index of a 
counter which will mark an ampere for each revo- 
lution. If the current passes the two amperes, 
the needle will be deflected to the next circle with 
two teeth, when the counter will mark two amptres 
each revolution, and so on. 

The collection of the Ministry of Posts and Tele- 
graphs occupies one room, in which are shown 
several Baudot apparatus, a Hughes type-printer 
with automatic arrangements for raising the weight, 
a telephone station, &c. The General Telephone 
Company shows a complete collection of its appa- 
ratus. The application of electricity to railway 
working is represented by the special exhibits of the 
Northern, and the Paris, Lyons, and Mediterranean 
Railway Companies. 

In conclusion we may notice two of the miscella- 
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neous exhibits. These are the Arnould and Ullmann 
electric gas-lighters. The former, already de- 
scribed before the International Society of Elec- 
tricians, consists of a reversible battery, inclosed in 
atube that can be easily held in the hand. This 
tube is extended by a second longer one, of smaller 
diameter, and containing two conductors which run 
to the end, and convey the currents, which heat a 
thin platinum wire. The Ullmann apparatus is 
formed of a small static battery inclosed fin a tube, 
and actuated by pressing a button. The spark plays 
at the end of a second tube placed above the first, 
which serves as a handle. 

The variety of interesting, though not novel 
apparatus, at this little Exhibition, and the suc- 
cessful manner in which it has been lighted, have 
served to insure for it a marked success. Each day 
that it has been opened, it has been crowded 
to overflowing. For this reason the brief life 
which was accorded to it, has been extended for a 
short time, but the public, since the end of last 
week, have not been admitted free. The money 
taken at the doors will partially repay the Inter- 
national Society of Electricians the considerable 
expense to which they have been put in organising 
the Exhibition, the record of which will remain as 
a lasting honour to the Society that created it. 


PORTABLE ELECTRIC LIGHT PLANT. 

Messrs. Lvcas AND AIRD, the contractors for the 
Suakim and Berber Railway, have decided to adopt 
electric lighting in order to encounter satisfactorily 
the obstacles as to climate, &c., which have been so 
much spoken of by our contemporaries and the public. 
By this means they intend to construct this railway 
during night-time, when the temperature will be such 
as Europeans can withstand with tolerable ease, while 
during the heat of the day they can take their rest. 

To carry out this arrangement Messrs. Kitson and 
Co., of Leeds, have already supplied two complete 
installations for electric lighting, and as will be observed 
from the illustration on page 337, the arrangement is 
very compact and well adapted to the requirements, 
considering the short space of time which they have 
had at their disposal for the manufacture of these two 
sets, although, it may be mentioned, that for some 
considerable time they have made this class of work 
one of their specialities. 

The engine, boiler, and dynamo for each set, as well 
as the supports for the lamps when not in use, are all 
neatly fixed on a specially designed light railway 
truck. When in use the lamps will be hung from iron 
tripods 32ft. in height, and placed at intervals of 
30 yards along the line of the proposed railway. 

The tripods are made of light iron tubing jointed at 
the top and made telescopic in the middle, so that 
they can be folded together, removed, and united 
wherever required with the least possible trouble. The 
insulated cable to convey the electric current to the 
lamps, is coiled on reels, two being suppliedfwith each 
installation. On these reels the cable can be run off or 
wound up as required. The lamps, which are of 2000 
candle-power each, can also be moved forward, one at 
a time, from one end to the other as the work of con- 
struction proceeds, a simple switch arrangement being 
provided for the cutting off of the current from any 
particular lamp without interference with any of the 
others. The 1 reas machines are of the Brush type 
and are driven by Parsons’ patent high-speed engines, 
of which a description was given on page 226 of our 
thirty-seventh volume. 

The boilers are of the locomotive type and are supplied 
by means of a feed pump with water from a tank fixed 
under the dynamo machine, which latter by this means 
is also kept cool during work. The carbons of the lamps 
are arranged to burn for a period of 16 hours. 

Messrs. Kitson and Co. have two more complete sets 
to supply to a second order from Messrs. Lucas and 
Aird, the general details and the entire arrangement of 
the first set having been recognised and acknowledged 
to be well suited to the general requirements. Four 
sets can thus be kept in regular and constant use. 


NOTES FROM THE UNITED STATES. 

PHILADELPHIA, March 20, 1885. 

Despite all the rumours of further depression, 
several heavy steel rail contracts, aggregating within a 
week 35,000 tons, have been quietly placed, mostly 
in Pennsylvania mills, at 26.50 dols. to 27.50 dols., and 
to-day inquiries have been received for some 15,000 
tons additional supplies, of which one-half are wanted 
by the Pennsylvania Railroad Company for its lines 
west of Pittsburg. The Vanderbilt interest will want 
for this season’s construction some 7000 to 10,000 
tons, to say nothing of ascertained requirements of the 
other trunk lines, Southern roads are buying sparingly, 
partly because of unfavourable earnings. Far western 
railway enterprises are coming up, and western rail 
mills will sro by that demand. The other branches 
of the American iron trade show very little activity. 
The heavy contracts which generally are placed about 

















this time, and which secure permanent activity for 
the season, are held in check, for no evident reasons. 
Money is normally abundant, and rates of interest 
low. The surplus reserve is some 47,000,000 dols. in 
excess of legal requirements. Kailroad earnings are 


somewhat discouraging taking all reports to hand 
this week. Speculation is at a low ebb in railroad 
bonds. In short the entire market is weak and 


dull, and all parties are awaiting developments. 
The spring trade is rather disappointing, all the North 
Atlantic tide-water markets are affected by impeded 
navigation. The inland canals will soon be open. 
Heavy anthracite coal contracts are delayed until the 
companies fix prices for ensuing season. There has 
been an immense cut of lumber this season and export 
figures will be low. Our textile manufacturing interests 
are active in carpets, ginghams, and hosiery and jerseys, 
but dull in woollens and silks. The local strike in the 
ingrain carpet trade continues, but is trifling in point of 
numbers. An immense demand is in readiness, created 
by a long inactive winter, and ‘exhausted stocks. The 
boot and shoe trades are only moderately active in 
Massachusetts and Pennsylvania. The foundries and 
machine shops are increasing their output slowly. 
Agricultural implement works and barbed wire estab- 
lishments are busy. A few days will break up the ice 
in rivers and harbours, and open the way for an active 
trade movement. Prices are extremely low and there 
are no probabilities of an upward tendency this season. 
The average of commercial failures is maintained, but 
nine- tenths are of weak aspirants for commercial 
standing. The anthracite region closed down to-day, 
throwing out 40,500 men for twelve days. 


ELECTRICAL GOVERNORS. 

At the meeting the Institution of Civil Engineers on 
Tuesday, the 24th of March, Sir Frederick J. Bramwell, 
F.R.S., President, in the chair, a paper was read on 
“The Electrical Kegulation of the Speed of Steam En- 

ines and of other Motors for Driving Dynamos,” by Mr. 
E. W. Willans. 

The author referred first to the necessity for electrical 
governors in arc lighting, and other cases where a con- 
stant current was required, and where the resistance of 
the circuit was variable. He then alluded to the irregu- 
larities in incandescent lighting caused by the resistance 
of the armature, the resistance of the leads, the material 
of the field magnets, or to these causes combined. He 
went on to say that there were cases in which the length 
of the mains, the cheapness of the power employed, and 
the necessity for economy in first cost, would make a re- 
duction in the section of the leads desirable, were it not 
that such a reduction introduced serious irregularities in 
the lighting. What was required in such cases was an 
electrical regulator which would insure a constant differ- 
ence of potential where the light was used, rather than 
where it was generated. The error due to the resistance 
of the leads was of the same nature as, and must be added 
to, the error due to variations in speed when a centrifugal 
governor was used ; and it was pointed out that centri- 
fugal governors in no way compensated for the loss in 
electromotive force due to the heating of the dynamo 
either from within or from without. Attention was 
directed to the difficulty of winding compound dynamos 
for each circuit, and tothe fact that a changes 
in an installation might upset the most careful compound- 
ing. The author then alluded to the well-known diffi- 
colle of insuring that each of several machines connected 
to the same mains did its fair share of work, and he 
pointed out that a shunt machine combined with an elec- 
trical regulator effected a reduction in the loss due to the 
mechanical friction of the motor when the load was not at 
its maximum. Many of the earlier electrical governors 
had been designed with a view to the maintenance of a 
constant speed of engine, but, so far as the author was 
aware, none of them had had any extended practical ap- 
plication. 

After alluding to the governors of Lane-Fox, Sawyer 
and Mann, Andrews, Richardson, Carus-Wilson, and 
Westinghouse, the author stated that the older forms of 

overnor might be broadly divided into three classes. 1. 
Those in which a centrifugal governor was used in con- 
junction with an electro-magnet, and he observed that 
these were necessarily complicated, and that they com- 
bined some of the disadvantages of both classes of 
governors. 2. Those in which the electro-magnet did the 
whole work of moving the throttle valve. These, the 
author considered, could not be depended on, because the 
electro-magnet had too much to do. 3. Those in which an 
intermediate relay of power was used, which he considered 
had the necessary power, but had not the necessary con- 
trol over it. He next referred to Mr. Jamieson’s and Mr. 
H. 8S. Maxim’s governors ; and expressed surprise that Mr. 
Jamieson in his paper on the electric lighting for steam- 
ships insisted on the necessity of a self-regulating dynamo, 

he author did not claim to have been the first to re- 
cognise the advantages to be expected from electrical regu- 
lation ; but he believed he had been the first to secure a 
practical success, as his governor had been adopted in 
more than fifty instances. He then proceeded to describe 
in detail governors in which he employed a differential 
connection between the core of the regulating solenoid 
and the relay mechanism, so as to insure that the former 
should move in perfect unison with the throttle valve or 
expansion gear. He explained by diagrams the experi- 
mental governor made two and a half years ago, and 
showed the governor itself in action, so far as its 
hydraulic mechanism was concerned. He described the 
difficulties encountered at first, and explained that these 
were mainly due to the core of the solenoid not moving 








in unison with the regulating mechanisn of the engine. 
The two got, as it were, into cross time, and the result 
was hunting, and consequent serious fluctuations in the 
light. He explained how these difficulties were eventually 
overcome, and went on to describe the o:dinary form of 
the governor as used for regulating the position of the 
throttle valve. This governor was fitted with a safety 
arrangement, in case of the belt breaking or the main 
lead being severed, and was much more simple in its action 
than the original experimental governor. He gave figures 
showing the expenditure of power in the core of the sole- 
noid, which, in the case of a 60 H.P. engine, was not more 
than one-half that absorbed in a twenty-candle power 
Swan larrp. He showed graphically, by means of dia- 
grams, th> method adopted for balancing the core by a 
spring, and explained how the governor could be made 
even more sensitive to minute changes in current, or more 
stable, so as to avoid oscillation in the case of sudden 
variations in theload. The results were given of various 
experiments made with cores of different proportions, with 
a view to determining the best for the purpose ; and the 
action was explained of a particular form of reducing 
valve, which could be used in connection with the 
governor where absolute accuracy was required. The 
author next described the governor now in use at the Edison 
and Swan Company’s installation at Victoria Station, and 
gave a chart of its performance, which showed great accu- 
racy, &@ variation in electromotive force of one volt being the 
greatest observed during four hours, although the varia- 
tions in steam pressure and currents were very consider- 
able during that time. He then described a governor 
suitable for controlling the expansion gears of powerful 
engines, and stated that the friction of the regulating 
mechanism in this governor did not exceed }0z., and that 
the power available for the work was upwards of 500 lb. 
acting through 6in. He mentioned that in addition to 
their application to the regulation of the speed of motors 
these governors might be applied with advantage to insert 
resistance in a circuit, where the speed of the engine could 
not well be varied to suit the exigencies of the lighting. 
He then proceeded to describe a duplex governor suitable 
for one of the units of a large installation, which not only 
determined the difference in potential in the mains, but 
regulated the currents generated by each unit. In con- 
clusion, the author alluded very briefly to the use of 
electrical relays; these, he stated, had not yet been used, 
but had in many cases considerable advantages. He 
showed several governors, and the promptness of their 
action was seen as they were connected to the water main. 
He also exhibited some of the governors in pieces, and 
their details were fully explained by the aid of diagrams. 








LAUNCHES AND TRIAL TRIPS. 

On Saturday last there proceeded to sea from the Mid- 
dlesbrough Dock the s.s. Transition, which has been built 
to the order of Mr. J. M. Lennard, by Messrs. Raylton 
Dixon and Co., the launch of which we noticed a short 
time ago when we pointed out that she was the first vessel 
built of steel manufactured in Middlesbrough. Her 
dimensions are, 267 ft. by 36 ft. by 19ft. 6in., moulded, 
with a deadweight capacity of 2350 tons. The engines, 
which were built by Messrs. Blair and Co., of Stockton, 
are on the triple-expansion principle and have three 
cylinders working direct on to three cranks with a boiler 
pressure of 160 1b. The engines, which are of 140 horse- 
power nominal, worked perfectly on the trial trip, giving 
a speed of from 9} to 10 knots. 

Mr. W. B. Thompson, Whiteinch, near Glasgow, on 
Tuesday, 3lst ultimo, launched an iron sailing barque 
named the Chili, a vessel of 1250 tons net register, measur- 
ing 230 ft. by 364 ft. by 21 ft. She is intended for the 
South American trade carried on by Messrs. A. D. 
Bordes and Son, of Bordeaux, on whose account Mr. 
Thompson has just contracted to build two iron four- 
masted sailing vessels of 2250 tons each, and having a 
deadweight carrying power of about 4000tons. They will 
measure 300 ft. by 44 ft. by 22} ft. and they will have 
double bottoms to hold about 600 tons of water ballast. 





On Tuesday afternoon there was launched from the 

ard of her builders, Messrs. Raylton Dixon and Co., of 
Middlesbrough, a very handsome steamer named the 
Ching-Wo, which has been built to the order of the 
China Shippers’ Mutual Steam Navigation Company, 
Limited. This vessel is 332 ft. over all, breadth 38 ft., 
depth moulded 27 ft. She is built on fine lines, and will 
carry over 4000 tons of tea. Her engines, by Messrs. T. 
Richardson and Sons, of Hartlepool, are on Mr. Wyllie’s 
patent triple-expansion principle, and are estimated to 
drive the vessel at a speed of not less than 12 knots on 
loaded trial, whilst her regular working consumption will 
be only about 16 tons per day. This vessel has been built 
in an extraordinarily short space of time, only eleven 
weeks having been spent in her construction, which, con- 
sidering the size of the vessel, is the fastest piece of ship- 
building work ever done in the district. On leaving the 
ways n was christened the Ching-Wo by Miss Inga 
Dixon, of Gunnergate Hall, the youngest daughter of the 
builder. On the adjoining berth a duplicate vessel of 
steel is being constructed by her builders on their own 
account. 


On_ Tuesday, March 31, Messrs. Edward Withy and 
Co., West Hartlepool, launched from their yard an iron 
screw steamer, built for Mr. Williamson Lamplough, 
London. Her dimensions are 282 ft. by 36 ft. by 
19 ft. 1lin., and she has a deadweight carrying capacity of 
2500 tons. The vessel has been built under the super- 
visionof Mr. Terrot Glover, Sunderland, and is named 
Bempton. She is fitted with compound surface con- 








densing engines of 160 nominal horse-power by Messrs, 
T. Richardson and Sons, Hartlepool. 


ENGINEERING. 





[Arai 3, 1885, 





STEAM FIRE ENGINE FOR LIVERPOOL. 


CONSTRUCTED BY 


THE Watch Committee of the Liverpool Corporation 
have considerably increased the efficiency of their fire 
plant by the addition of two powerful steam fire engines 
from the establishment of Messrs. Merryweather and 
Sons, of London, the makers of the steamers already 


possessed by the corporation. One of these will be 
found illustrated on page 279 ante, and the second on 
the present page. The Liverpool fire brigade long ago 
purchased the ‘‘ Clint,” an engine capable of pumping 
500 gallons per minute, having double cylinders and 
pumps. The ‘‘Clint” was soon followed by the ‘‘ Living- 
stone,”’ which is of asimilar type, but some 20 per cent. 
more powerful in comparison with its weight. 
engine is capable of pumping 600 gallons per minute. 

Then followed the ‘‘ Hamilton,” a small, light engine, 
which gained the gold medal at the Vienna Exhibition ; 
this engine is of the same construction as the fore- 
going, but has only a single cylinder driving a single 
pump, the former being 64 in. in diameter, and the 
latter 53 in. in diameter, the steam and water pistons 
both having a stroke of 18 in. It is capable of pump- 
ing 365 gallonsper minute toa height of 165ft., the 
working jet being 14 in. in diameter. 

The larger of thetwo new engines, the ‘‘John Hughes,” 
is the most powerful portable steam fire engine in the 
world ; it is capable of pumping no less than 1350 
gallons per minute, and of forcing the water through 
a jet as large as a man’s wrist to a distance of 300 ft. 
horizontally. Attachments are provided for working 
twelve streams of water simultaneously, each of which 
would more than top the highest warehouse in the City. 
The boiler is of Merryweather’s improved ‘ Field” 
type, with smoke tubes running through the steam 
space, and is fitted with side hand holes. 
form of ‘‘ Ramsbottom ” safety valve is fitted to the 
boilers, and a ‘‘ pop” valve is also supplied as ad- 
ditional security. A spiral copper feed-water heater 
is provided. The boilers, which are tested to three 
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times their working pressure, are constructed of mild 
steel, which Messrs. Merryweather have used for the 
past twenty years for their steam fire engine boilers. 


There are three methods of feeding the boilers, so that | 
in the event of one failing the others can be successively | 


brought into play. The larger engine, the ‘John 
Hughes,” is of 100 indicated horse-power. It is direct in 
its action, working a pair of double-acting pumps, the 
two barrels, valve chambers, and all connections being 
cast in one solid piece. The slide motion is actuated 
by a pair of twisted bars, which work the small equi- 


| librium slide valve. 
This | 


The under part of the pump is supported by a new 
form of forecarriage, which obviates the bending of the 
frame, as hitherto, and renders the engine more com- 
pact by reducing the frame stays. This arrangement 
also makes the engine sufliciently light to be drawn by 
a pair of horses through most parts of the City. A 
screw brake is fitted to the engine, and is worked from 
behind. The engineer stands at the rear of the ma- 
chine, so that he can act as stoker on the way to the fire. 
A patent crab is fitted to the pole, so that in the event 
of a horse falling it is instantaneously disengaged. 
The engine has two 9-in, steam cylinders, working 
a pair of 7-in. pumps, the stroke being 24 in. The 
capacity of the pumps is 13 gallons per revolution, so 
that if the engine is worked at the speed of 110 strokes 
per minute, the delivery of water will be 1430 gallons 
per minute. 

The smaller engine, the ‘‘ Rathbone,” is of exactly 
similar construction, but of less size, the cylinders 
being 83 in. diameter, and the pumps 6} in. diameter, 
with a stroke of 18 in. Its capacity is 8.4 gallons per 
revolution, so that, if worked at the speed of 110 
strokes per minute, the delivery is 924 gallons per 
minute. This speed is comparatively slow when com- 
pared with that of some fire engines, and insures the 
tilling of the pump at each stroke. The Liverpool 
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engines, as indeed all the direct-acting engines of 
Messrs. Merryweather and Sons’ manufacture, will 
take their supply by the suction being screwed direct 
on to a hydrant, the pressure in the mains thereby 
assisting the engines. 

This type of engine not only forms an excellent land 
fire engine, but has also been extensively adopted for 
fixing on war vessels, tug-boats, &c. The Russian, 
German, French, Roumanian, and other governments, 
the dock authorities at Hull, Newcastle, Liverpool, 
&e., amongst many others, have adopted them. In 
Lancashire alone, Liverpool has five, Manchester three, 
and Oldham four, in addition to many others in private 
hands in the same towns. On the Mersey there are 
several tug-boats fitted with steam fire engines of the 
same type as those in the brigade, taking their steam 
from the boilers which work the propelling engines. 
The largest of these has a 10 in. steam cylinder by 
24 in. stroke, working a 7in. by 24 in. gun-metal 
pump. The engines of the brigade are frequently 
lowered into barges and towed off to burning ships, or 
if occasion requires it, to riverside property. The 
numerous basins, however, of the docks render this 
frequently unnecessary. 

Trials of the Engines.—The trial of the engines was 
arranged for three o’clock on Friday afternoon, De- 
cember 19, at the Albert Dock, and at two o'clock 
they left the chief station accompanied by a tender, 
under the command of the superintendent of the fire 
brigade, Mr. McWilliam. 

‘Lhe trials at once commenced, the smaller engine, 
the ‘‘ Rathbone,” being first steamed. Steam was 
raised in nine minutes to the working pressure of 
120 lb. on the square inch. The first trial of this 
engine was with ]gin. jet, the stream from which 
quickly reached far above the summit of the high ware- 
houses on the dock, notwithstanding the engine was 
working under a heavy lift of water from the dock, 
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and there was a perfect gale of wind blowing at the 
time ; next two jets of smaller diameter were attached, 
and the three worked with equally satisfactory results. 

The ‘‘ John Hughes” next got to work. Steam had 
been raised during the working of the ‘‘ Rathbone” in 
order to save time, as the light would not serve much 
longer. The first jet used was 12 in. diameter, followed 
by one of 2} in. diameter, which topped the warehouses 
with considerable force. To show what this powerful 
machine could do this enormous jet was tried hori- 
zontally, and washed the building of an engine-house 
over 300 ft. distant, the wind still blowing in continuous 
gusts. It was then worked for the purpose of showing 
what could be done by throwing a number of jets 
simultaneously, and twelve lines of hose were attached 
with 1200 ft. of hose, with }-in. nozzle at the end of 
each hose. Owing to the efficiency of the brigade in fire 
drill, there was not a hitch in the laying out of the hose, 
or in connecting up. The power of the large machine 
was best displayed when the twelve jets were concen- 
trated on to one spot, when the deluge of water was 
magnificent, and even to some of the onlookers alarming. 

It will be observed that the two engines just sent to 
Liverpool are larger than those in ordinary use ; the 
‘‘ John Hughes ” has a capacity equal to five steam en- 
gines of the calibre of those used in London, and the 
‘Rathbone ” of four such engines. This is owing to 
the exceptional character of the risks in Liverpool. 
The large warehouses and dock buildings, stored with 
vast quantities of valuable merchandise, require, when 
fires has seized them, exceptional treatment ; and con- 
sequently engines of an extra large size have to be 
provided. Engines capable of throwing large jets are 
essential to all brigades which have to deal with fires 
of more than ordinary magnitude. Small jets thrown 
upon a great mass of flame are turned into steam 
before they reach the seat of fire. We recollect 
noticing this some years ago at a fire which occurred 
at the great sawmills at Devonport dockyard. But 
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when the steam fire engine ‘‘ Sutherland,” of Crystal 
| Palace celebrity, was got to work, the blazing body of 
fire was turned with a few strokes of the engine toa 
dense black smoke, showing that the fire was under 
control. This is one of hundreds of instances of the 
advantage of using large jets at the outbreak of a fire 
on such property. But there are many towns where 
large engines may not prove so efficacious as small 
ones, owing, perhaps, to the straggling positions of the 
mills, inadequate street main water supply, and the 
hilly character of the district ; but the large jet is 
nevertheless equally as essential, a fact which is only 
too conclusively proved, for there is hardly a week but 
that one hears of the total destruction of some mill in 
the cotton district. In many instances it is preferable 
to use two small engines (one of which may be kept at 
each end of the town), and ‘“‘siamese” or join the 
delivery hose from each engine, so as to send all the 
water from each through one nozzle. The engines 
should be housed in the higher parts of the town, and 
may then be run by hand whenever they are wanted. 
This system is largely adopted in the United States and 
Canada, where it is found to answer exceedingly well. 
The plan can be most successfully carried out with 
two engines of the Hamilton type of 365 gallons capa- 
city, or with two of a size larger, say from 450 to 
500 gallons. This class of engine ‘‘siamised” will 
throw 1000 gallons per minute with a 2in. jet. By 
| actual experiment it has been found that one of these 
engines works a single 1} in. jet 165 ft., whereas the 
| **siamesing” of the two engines projects a 2in. jet 
220 ft. As well as Liverpool, other towns in Lanca- 
shire, where large mills and warehouses abound, have 
steam fire engines of an exceptional size. 








TENWICK’S SWIVELLING WHEEL. 
AN automatic swivelling wheel, specially designed 
| for tramcars and corves, has been devised by Mr. John 
| Tenwick, of Spittlegate, Grantham, and is illustrated 


| 
| 
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in the annexed engraving. The wheel a is secured to 
tie axle by a kind of ball-and-socket joint, which 
allows the wheel a certain amount of play in passing 
round curves; by this device an effect is gained which is 
somewhat similar to that produced by the use of radial 
axle-boxes. The ballc is fixed to the axle by a steel pin, 
and hasa fiange dallround it. This flange lies between 
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two india-rubber washers in a recess formed in the 
body of the wheel a, and covered by the capb. Messrs. 
Jessop and Co., of Sheffield, are the manufacturers, and 
we are informed that the wheel has given great satis- 
faction where it has been tried during the last twelve 
months. The elastic washers insure its coming back 
to the normal position immediately the curve is passed, 
and prevent sideways oscillation of the vehicle. 








COLES’S. VERTICAL BOILER. 

Tue chief feature of the boiler illustrated on page 
341, is the employment of a deflecting cone placed over 
the upper orifices of the quadrant-shaped tubes which 
extend from the sides to the crown of the firebox. It 
was found as the result of experiment with vertical 
boilers, such as these, that the water was violently 
ejected from the tubes and mixed with the steam, but 
that when the conical telescopic protector was placed 
over the tubes it prevented the water from entering the 
steam space outside the cone. The mixture of water 
and steam is thrown into the sleeve and falls against 
the uptake or flues, by the heat of which the suspended 
particles of water or ‘‘ priming,” are volatilised and 
converted into steam. The steam formed within the 
cone escapes under the lower edge, or through holes, 
into the steam space. 

The conical telescopic sleeve is made of steel and is 
in three parts which fit into one another; the top 
is bolted to the boiler crown and the other two 
can be raised up by handles to the top of the boiler, 
to give easy access to the top of the firebox and tubes 
through the manhole. These three parts are made in 
segments, and can be taken out, if required, through 
manhole. The holes through which the quadrant 
tubes pass in the crown of the firebox, are made larger 
than the tube to allow it to be taken out through the 
manhole. A short loose taper ring (Fig. 8) is driven 
into the hole to fill up the space between the tube 
and the plate, and by caulking this ring round the 
tube on the top, it is made secure and perfectly 
tight in a few minutes. By driving out this ring 
from the inside of the firebox into the water 
space, the tubes can be taken out and renewed if 
necessary without taking the firebox out. Of course 
in this case, the lower end of the old tube would be 
driven into the fire space, and the end of new one 
beaded round by removing the mud-door. Four quadrant 
tubes are put in the four-horse power vertical boiler, 
and six or more quadrant tubes in the larger sizes, 
thus materially increasing the heating surface, circula- 
tion, and generation of steam. The tube holes are 
bored out, and the tubes expanded by Dudgeon’s tube 
expander, and they are hammered and beaded over 
with a special tool at the horizontal ends of the tubes, 
making them perfectly tight. These boilers are con- 
structed of best Staffordshire plates with fireboxes and 
crowns of steel, and B BB iron uptake, and are fitted 
with cross tubes of iron or steel, and steel sleeves. 
They are made in different sizes from two to twenty-five 
horse-power. It is claimed that this arrangement 
of quadrant tubes secures a circulation superior to the 
ordinary cross-tubes, as each tube is partly horizontal 
and partly vertical. The quadrant shape doubtless 
increases the facility for expansion and contraction, 





and so reduces the strain. Another special feature is 
the damper or check plate. It is suspended in such a 
way that it prevents the flame and heated gases going 
straight up the uptake, causing the flame to strike the 
vertical parts of the tubes and the top part of the fire- 
box, while at the same time it protects the rivet seam 
joining the uptake to the crown of the firebox. ‘The 
damper is easily manipulated by the lever and 
handle, as shown. Vertical fire tubes can, if it be 
desired, be put in to take the place of the uptake and 
be inclosed by a parallel or conical sleeve. Cleaning 
the tubes is easily performed through the mud-doors, 
which are placed opposite the tubes in the shell of 
the boiler. The deflecting cone is applicable to all 
vertical boilers with uptakes and vertical tubes and 
also to those fitted with Field tubes or other water 
tubes which open into the steam space. The boiler is 
made by Messrs. Coles and Matthews, of Coventry. 








ENGINES OF THE ‘COTENTIN.” 

THE compound surface condensing engines which we 
illustrate on page 344 are those of the Cotentin, built 
by Messrs. Green, of Blackwall, under the superin- 
tendence of Messrs. J. Thompson and Son, of London. 
They were constructed by Messrs. Alexander Wilson 
and Co., Vauxhall Iron Works, London, and their 
peculiarity consists in the cylinders, which are 15 in. 
and 25 in. diameter by 18 in. stroke, being fitted with 
Payton and Wilson’s circular balanced and double- 
ported slide valves, operated by Joy’s valve gear. 

Fig. 1, which is an end elevation, shows the low- 
pressure cylinder and valve in section. Fig. 2 is a 
side elevation, showing the valve chests without their 
covers, the valve being drawn in position in the low- 
pressure but not in the high-pressure cylinder. Fig. 3 
is a plan, except as regards the cylinders which are in 
section. Figs. 4 and 5 illustrate the inside faces of the 
covers of the valve chests, and Fig. 6 is a section to 
a larger scale of the valve and chest shown in Fig. 1. 

The valve of each cylinder is circular in form, and is 
constructed of two rings alike on their outer faces, but 
jointed together so as to act as one ring, the thickness 
of which is a little less than the distance between the 
cylinder port face and the inside face of the valve 
chest cover. 

The cover of the valve chest is provided with a port 
face, having ports with passages leading to the ends of 
the cylinder, exactly similar to and opposite those in 
the cylinder port face. The valve is driven by a valve- 
rod connected to a circular hoop, within which the 
valve fits with sufficient freedom to allow of its turning 
within it, should it have any tendency to do so. As 
the valve is moved backwards and forwards by the 
valve-rod, it necessarily opens and closes two ports 
simultaneously at each reciprocation, and acts as a 
double-ported valve, thus permitting of the width of 
the ports and the travel of the valve being reduced’ to 
one half the usual dimensions. The steam from the 
boiler is first admitted to the interior of the valve, 
from which it passes to the cylinder; it is then ex- 
hausted on the exterior of the valve into the valve 
chest, which acts as a receiver. As the width of the 
face of each part of the valve is only that of a port 
with the required lap added, it has no back upon 
which steam can press so as to keep it upon its seat 
when entirely covering a port. A flange is therefore 
formed on the interior of each part of the valve for 
this purpose, and its area is determined by the width 
of the ports. With the exception of these flanges the 
valve has no surfaces subject to steam pressure ; it is 
therefore completely balanced in itself, and is entirely 
free from the rings, plates, or other appliances usually 
used to produce a similar result. 

The spiral springs shown in the drawing are only 
used to keep the two parts of the valve expanded and 
in contact with their port faces when steam is turned 
off ; the efficient action of the valve does not therefore 
in any way depend upon them, such contact being 
maintained, when running, by the pressure of steam 
upon the flanges inside the valve. 

The joint where the two parts of the valve meet is 
made entirely steam-tight by means of a thin strip of 
sheet brass sprung over it inside the valve, and having 
the pressure of the steam on the back of it. The steady 
pin shown is used to centre the cover, and insure the 
coincidence of the opposing ports, and the curves given 
to the edges of the ports are such that they are iden- 
tical with the edges of the valve at the moment the 
ports are opening or closing. 

The single-ported circular slide valve, which was 
invented many years ago, was at first expected to 
give good results on account of its form, which per- 
mitted of its turning upon its port face when recipro- 
cating, and so freeing itself should any excess of friction 
come upon it likely to cause it to score or seize. But 
this turning action could not be depended on, owing to 
the large dimensions and weight of the valve and the 
excessive load of steam upon the back of it. Its 
large diameter also, which was usually that of the 
cylinder itself, and its long travel, made it difficult to 
apply it to many kinds of cylinders. 

These disadvantages were somewhat reduced by 





adapting to it rings and other complicated means for 
balancing ; but these, while adding to its weight and 
delicacy, did not reduce its dimensions or shorten its 
travel, and it still remained uncertain in action and 
difficult of application, especially to marine engine 
cylinders. 

It is now claimed by the patentees that by the com- 
bination we have illustrated they have not only re- 
moved all the disadvantages the old valve possessed, 
but that they have em one of the most perfect 
balanced and double-ported slide valves yet known. 
They state : 

(1) That by the double-ports the travel can be re- 
duced one-half, with a corresponding reduction in the 
friction and in the dimensions of the driving gear. 
That the diameter is also so materially reduced that the 
valve can be applied to any kind of cylinders, including 
those of marine engines, and its weight so lessened 
that in all cases it is much below that of a corresponding 
ordinary balanced double-ported valve. 

(2) That by the method of balancing adopted it is 
the simplest in construction, the least complicated, and 
the most reliable in use of all valves of its class. 

(3) That by exhausting into the valve chest instead 
of into the centre of the valve, the valve chest cover 
is relieved from a large amount of steam pressure, and 
the piston is freed from back pressure. The peculiar 
shape of the ports also add considerably to the freedom 
of the exhaust, owing to the fact that the valve in 
passing over them always opens a larger area on its 
outside than on its inside. 

(4) That by the smallness of its weight, and the 
ease with which it can be moved, the valve is left 
entirely at liberty to turn upon its centre when re- 
ee. so as to free itself from any undue friction 
which might cut or score it, or cause it to injure its 
port faces. 

In support of this, Messrs. Alexander Wilson and Co, 
inform us that during thelast three years they have put 
to work about 130 of these valves, applied to cylinders 
varying from 4in. in diameter up to 36 in. in diameter, 
and that in every instance they have given entire satis- 
faction. That, speaking generally, there has been a 
marked decrease in the wear of eccentric straps, pins, 
and other parts of the gear driving them, and that the 
valves themselves when examined, show conclusively 
that they do all that is expected of them. The valve 
chests of a pair of cylinders 20in. in diameter and 
36 in. in diameter were opened out a few days since, 
after about six months’ hard wear, for examination, 
and it was found that the tool marks had almost dis- 
appeared, and that in place of them the valves and 
port faces had acquired a fine cross polish without a 
single straight line being detected upon them. 

As Joy’s valve gear is now well known, and the 
drawings show it very clearly, we do not think it 
necessary to describe it, except to point out that in 
these engines the reversing lever is made duplex, as 
shown in Fig. 2, and that by drawing the coupling pin 
the motion of one valve may be varied independently 
of the other. 








NOTES FROM THE NORTH. 
GLascow, Tuesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant market 
was less active last Thursday, and prices declined 2d. per 
ton. There were transactions in the morning at from 
41s, 7d. down to 41s. 5d. cash, also at 41s. 9d. down to 
41s. 74d. one month, the market closing with buyers at 
41s, 5d. cash and 41s. 7d. one month, and sellers wanting 
4d. higher per ton. Business was done in the afternoon 
at 41s. 44d. to 41s, 5}d. cash, and at 41s. 7d. to 41s. 8d. 
one month, the closing quotations for sellers being 41s. 54d. 
cash and 41s. 74d. one month, with buyers at 4d. per ton 
under. Friday’s market opened with prices at a lower 
level, but they recovered, and closed 4d. per ton better 
than on the previous day, and on the week there was a 
gain of 2}d. per ton. Transactions were reported on fore- 
noon ’Change at 41s. 44d. to 41s. 54d. cash, also at 41s. 7d. 
and 41s. 74d. one month, and there were buyers at the 
close at 41s. 5d. cash and 41s, 7d. one month, with sellers 
at 4d. per ton more. In the afternoon business was done 
at 41s. 5d. to 41s. 6d. cash, also at 41s. 7d. to 41s. 8d. one 
month, and the close was buyers offering 41s. 54d. cash 
and 41s. 74d. one month, and sellers wanting 4d. more per 
ton. The market was stronger on Monday, and prices 
experienced an advance of 2d. per ton. Business was 
transacted in the forenoon at 41s. 6d. cash, and the market 
closed with buyers at that price, and in the afternoon the 
quotations advanced from 41s. 64d. to 41s, 8d. cash, the 
market closing with sellers at 41s. 8d. cash and 41s. 10d. 
one month, and buyers offering 4d. per ton less. There 
were transactions this forenoon at 41s. 74d. down to 
41s. 64d. cash, also at 41s, 9d. one month, the close being 
buyers at 41s. 64d. and 41s. 84d. cash and one month 
respectively, and sellers asking 4d. more per ton. 
There was no market in the afternoon, out of, re- 
spect to the memory of the late Mr. Gibson, iron 
broker, whose funeral was taking place. The slight 
improvement that took place in prices last week seems to 
have been the result of a ‘‘ scare” brought on by a rumour 
as to the probability of some blast furnaces being put out,; 
but the rumour was not confirmed, and prices became 
easier towards the end of the week. Under the influence 
of the present unsatisfactory state of the political horizon, 
business, already very much depressed, seems to be suffer- 
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ing more and more, the opinion of many persons being 
that a war with Russia would paralyse many of our 
industries. On the other hand, however, it is thought in 
some quarters that the iron trade would be favourably 
influenced by a war, seeing that it would cause a demand 
for ships, notwithstanding the fact that there are still so 
many vessels laid up for want of renumerative freights. 
These conflicting opinions tend to keep the warrant 
market steady, but, apart from these considerations, 
general business is still greatly depressed. The demand 
from abroad is exceedingly quiet. As a rule, local con- 
sumers of pig iron have only sufficient work to keep them 
employed for the time being ; some, however, have better 
prospects. Now that we have got into the season when 
trade should expand, the continued depression becomes 
very disappointing. There are still 92 blast furnaces in 
actual operation, as against 93 at the same time last year. 
The foreign shipments of Scotch pig iron last week 
amounted to 10,877 tons, as compared with 7299 tons in 
the preceding week, and 10,990 tons in the corresponding 
week last year. They included 1175 tons to the United 
States, 375 tons to Canada, 250 tons to Australia, &c., 
1765 tons to Italy, 1116 tons to Germany, 845 tons to 
Holland, and lesser quantities to other countries. The 
stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores yesterday afternoon stood at 591,600 tons, 
as against 591,394 tons yesterday week, showing an in- 
crease of 216 tons for the week. 

Clude Shipbuilding Trade.—The amount of new shipping 
launched on the Clyde during the month ending to-day 
has been exceedingly small—seventeen vessels of a total 
of 15,142 tons, showing, as contrasted with the tonnage 
launched in March of last year, a falling-off to the extent 
of 15,888 tons. Taking the quarter’s output of new 
shipping, the totals stand thus: 1885, 38,940 tons ; 1884, 
66,217 tons, or a decrease of 27,277 tons over a period of 
three months. The average size of the vessels for the 
month is 773 tons, and for those of the quarter 828 tons. 
Ten of the vessels launched during the month are 
steamers, the remainder being sailing vessels, one of them 
a wooden schooner of 30 tons. The largest steamer is the 
Telamon, 2300 tons, with engines of 1500 indicated horse- 
power, built by Messrs. Scott and Co., for the Ocean 
Steamship Company, of Liverpool, for the China trade. 
The iron sailing vessels ranged from 1110 tons to 1860 
tons. It is satisfactory to know that twenty-one new keels 
have been laid during the month, about a dozen of them, 
however, being small vessels for shipment. Several of 
the Clyde shipbuilding yards are closed, in almost all 
cases for want of orders. In a number of instances new 
vessels have been or are being laid down on speculation, 
in the hope that a revival a ake will come by-and-by. 
Messrs. A. and J. Inglis have two large steamers in hand 
which are being constructed on such an understanding. 
Messrs. William Denny and Brothers have recently begun 
to build a steamer of 5300 tons, on order, the largest 
vessel which they have yet taken in hand. She is to be 
fitted with quadruple expansion engines of 5000 indicated 
horse- power. 


Fairfield Shipyard.-—Messrs. John Elder and Co. are 
at present very busy in Fairfield Shipyard and Engine 
Works, chiefly with the small light draught steamers 
which they are building for the Nile. hey recently 
took on about 200 hands in the engineering department, 
and proportionally large numbers in most of the other 
departments. The old Cunard steamer Parthia, which 
has been fitted with triple-expansion engines, is being 
got ready to ship the Nile boats direct from the builder’s 
yard. It will be regarded as a clear indication of the de- 
pressed condition of trade on the Clyde when it is men- 
tioned that a reduction of 20 per cent. has recently been 
made on the pay of the clerks in the engineering depart- 
ment at Fairfield Shipyard. 


Harbour of Refuge at Peterhead.—It appears that the 
operations in connection with the construction of a national 
harbour of refuge at Peterhead are now to be proceeded 
with. Sir John Coode, C.E., has been appointed by the 
Government engineer of the works, and has postponed 
a visit to Australia, which he contemplated, till the pre- 
liminaries of the Peterhead works are fairly arranged. 








Accident at the Forth Bridge.—The most serious acci- 
dent which has yet been experienced at the Forth Bridge 
works occurred at a late hour last Wednesday while 
efforts were in progress for raising the caisson which 
slipped into the water last December at the main pier on 
the south side of the river. The mishap was attended 
with the drowning of two of the workmen, both of whom 
were married. It is attributed to the fracture or loosen- 
ing of a number of the plates immediately at the top of the 
concrete, 








NOTES FROM THE SOUTH-WEST. 

Railway Communication with Bodmin,—Mrs. Preston J. 
Wallis has laid the foundation stone of a viaduct ona 
new branch to Bodmin. The viaduct will be thrown across 
the valley near the Bodmin-road railway station of the 
Great Western Railway, which will be brought by the 
new line into communication with Bodmin. Six piers of 
massive stonework are to carry the railway across the 
valley. The structure will rise to a height of 50 ft. above 
be bottom of the valley, and will be more than 300 ft. 
ong. 


The “* Hecate.”—An interesting application of machine 
mer has been carried out on board the turret-ship 
Tecate. From the deflection of the ship by the heavy 
weights of the guns and turrets, the beds of the turrets, 
oc planes, on which they rotate, have got out of line, and 
it has been found necessary to resurface the fixed beds, 
‘o have taken off the turrets and resurfaced their beds 
would have cost a considerable sum. To avoid this, steam 





has been got up in one of the boilers, and the engines 
which drive the turrets have been worked soas to make 
the turrets revolve at a very slow rate. Fixed to the 
turrets is atool held in a slide like a slide rest. The 
edge of the tool is brought into contact with the fixed 
bed, and thus made to plane the bed and restore it to 
its original evenness, 


The ‘‘ Defiance.” The Defiance, which was commissioned 
at Devonport by Commander Norcock in December, to be 
fitted as a torpedo school of instruction on Captain Mark- 
ham’s plan, is rapidly advancing towards completion. As 
she is a line-of-battle ship of the old type and fitted with 
powerful engines, considerable alterations had to be made 
to adapt her for her new service. Her engines have been 
taken out, various alterations are being made in her 
fittings, and her main deck has been fitted with a number 
of cabins for the accommodation of the officers who will 
attend the torpedo school and course of instruction. On 
her completion she will be moved to St. German’s Lake, 
and will there be permanently moored. 


Bristol Water Works Company. — The thirty-ninth 
annual meeting of this company was held on Saturday, at 
Bristol, Mr. I. Fry in the chair, The chairman, in 
moving the adoption of the report and accounts, said the 
works commenced for bringing the Sherbourne spring into 
Bristol, had been actively continued during the past year, 
and the tunnel, which was three-quarters of a mile long, 
was now nearly completed. The headings at each end 
were opened through, and proved to be correct to an inch, 
both as to levels and side lines. During the past year the 
company had experienced a great advantage of having two 
systems of supply, pumping and gravitation ; and it had 
been a subject of great gratification to the directors that 
the company had been enabled to keep upa constant supply 
of water at a time when several other towns were in water 
difficulties. The stability of the undertaking was further 
illustrated by an increase of 2357/. in its revenue during 
the past year. The report was adopted, and a dividend 
was declared upon the ordinary share capital at the rate 
of 10 per cent. per annum. 


Cardiff. The steam coal market has been rather more 
active, and the clearances have been large. Prices have 
continued to be quoted at about the same level as for some 
time past. The iron ore market has shown little change. 
Last week’s clearances comprised 164,451 tons of coal, 
275 tons of iron ore, and 6295 tons of patent fuel. From 
Bilbao there arrived 9201 tons of iron ore, and 1970 tons 
came to hand from other sources. 


Neath.—A vein of coal of excellent quality has just been 
struck at Gilfach, near Neath. 

Dock Accommodation at Swansea.—On Saturday, Mr. 
T. A. Walker commenced the construction of another new 
dry dock at Swansea. It is to be 600 ft. long, and will 
accommodate the largest ships afloat. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Crisis in the Yorkshire Coal Trade.—Up to the pre- 
sent time about 18,000 men who have for four years past 
worked in the mines of South Yorkshire without a strike 
as to wages, are now on the verge of being dismissed from 
their employment unless they consent to a reduction of 
ten per cent. on their present rate of wages. The masters 
are associated and are working on the principle of causing 
a division amongst the men. Notices to leave have been 
given to miners in one pit and not to others in adjacent 
ones. The resuit is that there will be a full supply of 
fuel to the public at the cost of the miner, for prices 
will not be lowered. Taken on the average the wages 
of those toiling in the coal pits of this neighbourhood do 
not reach 23s. per week. Owing to over production the 
pit proprietors are, if their own statements are to be be- 
lieved, ruining one another, for they state that there 
is a plethora of coal in the market, and it is impossible 
to clear ‘‘ lots” without giving way in price for large 
contracts. 


Charles Cammell and Co., Limited.—The annnal meet- 
ing of the shareholders of this company has been held in 
Sheffield. Mr. George Wilson, the managing director, pre 
sided. In moving the adoption of the report, which 
showed that the net profits of the year had been 102,553/., 
Mr. Wilson spoke highly of the company’s new property 
at Workington, Cumberland, and said that in two out of 
the three royalties purchased iron had been found; and 
considering that they consumed about 6000 tons per week 
at their Workington works the saving effected by getting 
ore at first cost would be very important. He also spoke 
of the arrangements now nearly completed for dealing 
with huge steel ingots approaching 100 tons in weight. 
The report was adopted. 


The New Line at Bugsworth. —On Sunday a large 
number of workmen were employed at both ends of the 
new embankment and platform end of the Midland line 
at Bugsworth, near Chapel-en-le-Frith, in connecting the 
new and the main lines and making a new platform. 
During the day the work was accomplished. 


Proposed Railway to Yeadon and Rawdon.—A meeting 
of the inhabitants of Yeadon has been held for the pur- 
pose of hearing the promoters of the Guiseley, Yeadon, 
and Rawdon Railway Bill explain their scheme. The 
promoters seek to construct a railway a mile and a quarter 
in length commencing with a junction with the Midland 
Railway line to Guiseley, and terminating at Green-lane 
in the township of Rawdon. It is proposed to have two 
stations—one in Henshaw-lane, Yeadon, and the other 
in Green-lane. The following resolution was carried : 
‘*That the proposed railway will be of immense public 
utility, will afford valuable accommodation and relief to 
the district, and is well designed for the purpose of pro- 








moting its development and trade, and is absolutely 
necessary for that purpose.” 


South Yorkshire Coalowners and the Railway Rates.—A 
deputation of South Yorkshire coalowners and exporters 
of coal from Hull and Grimsby has waited upon Mr. H. 
Tenant, general manager of the North-Eastern Railway, 
and Mr. R. G. Underdown, general manager of the Man- 
chester, Sheffield, and Lincolnshire Railway Company, to 
ask for a reduction in the rates of cual from South York- 
shire for shipment to the Humber ports. The represen- 
tatives of the railway companies promised to give the 
various matters brought before them their most careful 
consideration. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday there was a fair 
average attendance on ’Change, but business was as dull 
as ever, and prices were nominally the same as those we 
quoted last week, viz., No. 3 g.m.b. f.o.b. Tees for prompt 
delivery 34s. per ton. The political complications are 
seriously interfering with commerce, and buyers are hold- 
ing aloof owing to the uncertainty which prevails as to 
what is likely to happen in regard to Russia. Up to the 
present time the spring demand for iron has been very 
disappointing. The shipments are small, the total 

uantity of pig-iron exported from Middlesbrough during 
the month of March being 69,393 tons, as compared with 
63,456 tons during February. The manufactured iron 
trade remains steady on the basis of 4l. 17s. 6d. for ship- 
plates, and 4/. 10s. for angles, less 24 per cent. at makers’ 
works. Hematite iron remains steady at 44s. per ton for 
Nos. 1, 2, and 3 f.o.b. west coast ports. 


The Make and Prices of Manufactured Iron.—The ac- 
countant to the Board of Arbitration for the manufac- 
tured iron trade for the North of England has presented 
his certificate for the two months ending February 28, 
and it shows that the average net selling price of 
manufactured iron during the time named has been 
4l. 18s. 1ld. per ton. There have been produced 709 
tons of rails, 36,369 tons of plates, 13,720 tons of bars, 
and 11,659 tons of angles, makinga total of 62,457 tons 
as compared with 60,031 tons during the previous two 
months. This return hitherto helped to fix the rate of 
wages paid tothe ironworkers, but now it has no direct 
effect upon this important question, as the employers, 
since the last arbitration, have not asked for any reduc- 
tion, but have been endeavouring with the co-operation 
of the leaders of the ironworkers on the standing com- 
mittee to formulate a sliding scale in accordance with the 
urgent recommendation of Dr. Watson, of Newcastle, in 
his last award. 


Engineering and Shipbuilding.—There is a good deal of 

eneral engineering work going on in the North of Eng- 
and, and some orders have recently been given to engi- 
neers in the Cleveland district in connection with Indian 
and Cape railways, and there is a prospect of more orders 
of a similar character being obtained. Bridge builders 
continue fairly well occupied, and marine builders are 
busier than they have been. On the northern rivers the 
shipyards are increasing the number of hands, and 
although contracts for steamers are scarce, yet there is a 
more hopeful tone as the yearis advancing. It is believed 
that as steamers get absorbed by the Government for 
transport service, the freight market may improve a little, 
and so help to foster the demand for new steamers. The 
desire for steel steamers is more and more manifest, and 
at present several vessels are in course of construction in 
this material. 


The Steel Trade.—The growing demand for steel has 
gone beyond the means of production in the North of 
England, and the consequence is that there is great acti- 
vity at the various establishments, notably those owned 
by the Consett Iron Company, Bolckow, Vaughan, and 
Co., and the North-Eastern Steel Works, at Middles- 
brough. Prices are firm, and orders are coming fairly 
well to hand. 


The Coal and Coke Trades.—There is a steady demand 
for fuel at prices which have been ruling during the past 
few weeks. Itis feared that there may bea stoppage of 
work on the ground of the wages question at the South 
Yorkshire collieries. 








Rippon WIrrE.—Messrs. Adam Millar and Co., of 
Glasgow, are manufacturing insulated ribbon wire for 
electric purposes. It is nearly rectangular in section, and 
thus can be wound into a smaller space than round wire, 
while its greater flexibility renders it far more easy to 
manipulate. It is marked with the same numbers as the 
corresponding sizes of round wire, and is delivered on 
wooden bobbins. 


New Brunswick.—A syndicate of New Brunswick 
business men is being organised by Mr. H. E. Hancox, 
of Massachusetts, who proposes to build a railway up 
the valley of the Tobique. The railway is to be known 
as the Perth and Plaster Rock Railway. It will follow 
the valley of the Tobique and intersect the New Bruns- 
wick Railway at or near Perth Centre. The Tobique 
valley, which is thickly settled for 40 or 50 miles from 
the confluence of that river with the St. John, is known 
to possess some of the finest farming lands in New Bruns- 
wick, while away to the north of these stretches a belt of 
unbroken cedar forest covering many miles of the sur- 
rounding country, and said to be the largest and heaviest 
cedar growth which now remains in a primeval condition. 
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Execrric LicHTING OF THE New OAKS COLLIERY.— 
On Saturday night the New Oaks Colliery was lit for the 
first time by the electric light. There was over 150 incan- 
descent lamps (Muller’s patent) in use. The whole of the 
surface, including manager’s house, offices, engine- 
houses, mechanic and lamp shops, wagon ways, yards, 
pit bank, screens, locomotive shed, coal washers, boiler 
houses, and brick sheds, including the pit bottoms and prin- 
cipal roads, were lit and gave great satisfaction. Each 
lamp is controlled separately, switches and safety fuzes 
are inserted into each main branch and lamp circuit. 
The dynamo machine is driven from the fan engine, and 
is of a self-regulating type. This is the largest electric 
light installation that has ever been put into a colliery. 
It was erected and lighted by the Simplex Electric Light 
Company, Limited, Valley Mills, Eccles, Machester, 
under the superintendence of their electrician, Mr. F. F. 
Bennett.—Barnsley Independent. a Soha 
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THE InstituTION oF Civit Encixeers.—The tenth 
annual dinner of the students of the Institution of Civil 
Engineers was held on Thursday last, 26th inst., at the 
Holborn Restaurant, when Sir Frederick Bramwell, 
F.R.S., President, took the chair. Amongst those 
present as guests were: Mr. E. Woods, Vice-President ; 
Mr. G. B. Bruce, Vice-President ; Mr. Benjamin Baker, 
Member of Council ; Mr. Henry Law, M.I.C.E.; Mr. 
W. Shelford, M.I.C.E. ; Professor Unwin, M.I.C.E. ; 
Professor Kennedy, M.I.C.E.; Mr. James Forrest, 
Secretary to the Institution; Mr. Baldwin Latham, 
M.I.C.E.; Mr. R. Rapier, M.I.C.E.; Mr. G. Chat- 
terton, M.I.C.E.: and Mr. W. Fraser, Assoc. M.I.C.E. 
The dinner was served in the Venetian Saloon, there 
being present, in all, 165 persons. At the usual time the 
usual list of toasts were heartily drunk and several good 
speeches were made, as might be expected, from the fol- 
lowing list: 1. ‘‘ The Queen and Royal Family,” by Sir 












































F. J. Bramwell, F.R.S., President. 2. The Institution of 
Civil Engineers,” proposed by Mr. R. H. Thorpe, replied 
to by Sir F. J. Bramwell, F.R.S. 3. ‘* The Guests,” pro- 
posed by Mr. C. T. Clifton, replied to by Mr. E. Woods, 
Vice-President. 4. ‘‘ The Secretaries,” proposed by Mr. 
Wilfrid Stokes, replied to by Mr. James Forrest. 5. ‘‘The 
Students,” proposed by Mr. G. B. Bruce, Vice-President, 
replied to by Mr. Wilfrid Stokes. 6. ‘*The Students’ 
Representative Committee,” proposed by Mr. Benjamin 
Baker, Member of Council, replied to by Mr, R. H. 
Thorpe. As onthe last annual dinner the students were 
indebted to an unknown friend for the wine drunk during 
the evening, and this formed the subject for the last 
toast proposed by Mr. Rutter, viz., ‘‘ The Anonymous 
Donor of the Wine.” At the conclusion of the dinner 
several most excellent recitations and songs were given, 
so that the committee may well be congratulated on the 
success of the evening, 
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PRINCIPAL DIMENSIONS. 
ToraL LENGTH OF BRIDGE INCLUDING Lanp ARcHES 3460 FT. 
o_ a5 STEEL SUPERSTRUCTURE... sa SO0eS 
WIpbTH OF STEEL SUPERSTRUCTURE ... a vc “ES 
LENGTH OF CHANNEL SPAN, CENTRE TO CENTRE OF 
PIERS va aa te ne nes ee 
LENGTH OF CHANNEL SPAN, IN THE CLEAR... asa Gee a 
CreaAR HEIGHT OF CHANNEL SPAN, ABOVE HIGH 
WATER oe aK ns aad Lae iva. ORS 
Maximum Depri OF CANTILEVER, AT PIERS wae 
Winp PREsSURE ASSUMED, PER SQUARE FOOT es 56 LB. 
Maximum Stress In STEEL MEMBERS, PER SQ. IN. 7.5 TONS 
a os MEMBERS OF Winp Bracine 5.0 ,, 
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WATER GAS. 

In several of our recent ‘‘ Notes,” in which 
we have had occasion to refer to the use of gaseous 
fuel, we have alluded to the plant for producing 
water gas at the works of Schultz, Knaudt, and 
Co., at Essen, in Germany, as this plant has lately 
been made the subject of comment in various 
foreign technical journals. 





We have lately had the opportunity of seeing the 
plant ourselves, and as, so far as we are aware, it 
is the only one of its kind at work successfully, we 
think that some account of it may be of interest to 
many of our readers. 

The system in use is that originally introduced 
and patented by Strong, an American, some years 
since. It has been several times tried at various 
places, but we are informed that details of construc- 
tion and manipulation always gave much trouble 
and prevented a perfectly successful working, so 
that in many instances the process was abandoned. 
Recently, however, the matter has been taken up 
by a new company with its head-quarters at Horde, 
in Germany, the ‘‘ Europiiische Wassergas Actien- 
gesellschaft,” who have become proprietors of 
Strong’s various patents. It is this company who 
have erected, and are working, the plant at the 
establishment of Schultz, Knaudt, and Co., with 
the result, so far as can be seen, that all working 
details have been now brought to a thorough prac- 
tical success, completely to the satisfaction of the 
enterprising firm above mentioned. 

Strong’s system, simply stated, consists in blow- 
ing alternately air and superheated steam through 
a column of incandescent fue! in a ‘‘ generator” or 
producer. Given the fuel at a sufficient high tem- 
perature, superheated steam is passed through it, 
yielding a gas consisting of hydrogen and carbonic 
oxide by well-known action. When the tempera- 
ture of the fuel has fallen somewhat, it becomes 
necessary to raise it again, for which purpose the 
steam is shut off and air is blown through the fuel, 
quickening combustion and heating the entire mass. 
The gases produced during the stage of ‘* blowing 
up” the fire with air, are not collected and used 
with the “water gas,” but are burnt on leaving 
the producer, and the heat thus obtained is em- 
ployed in heating ‘‘ regenerator’ chambers. On 
again reversing and passing steam into the fuel, 
steam is made to pass through these heated re- 
generators and become intensely superheated pre- 
vious to its introduction into the fuel, thus 
utilising the heat obtained from the fuel in the 
‘*blowing up” stage. The actual production of the 
water gas being thus intermittent, a gasholder is 
required which contains a reserve of gas for supply 
to the furnaces or other points of consumption dur- 
ing the intervals, and which receives the water gas 
during the periods of its production. 

This being Strong’s system in outline, it has been 
carried out, with more or less success, with appa- 
ratus of various forms and arrangements. In its 
latest development at Essen, the producer or 
‘*generator ”’ is a cylindrical structure of firebrick 
sheathed with boiler plate, the brickwork being sup- 
ported at the point of greatest heat on a water- 
cooled iron ring, below which wind from a fan can 
be introduced into the fuel all round. Fuel is fed 
into the producer from a hopper at the top. Ina 
line with the producer are two regenerators, also 
cylindrical iron-plated structures, containing chequer 
work of firebrick. 

The fuel in use at Essen is almost entirely com- 
posed of the cinders from the puddling and other 
furnaces of the works. These are washed as clear 
as possible of clinkers, and finally yield a material 
containing not much more than 50 per cent. of 
carbon. If this material does not suffice small coke 
is preferred in addition. 

We will suppose that steam has just been passed, 
with production of water gas, till the temperature 
has fallen sufficiently to require ‘‘ blowing up” 
again. The attendant now, by working a wheel, 
actuates a valve which shuts off the steam, closes 
the valve connecting to the gasholder, admits air 
from the fan to the producer, and opens the con- 
nection between the furthest regenerator and the 
chimney. The ‘‘blowing up” of the fire now 
commences. The gases produced, rising to the top 
of the producer, here meet with air blown in 
from a special pipe and are burnt, the resulting 
flame passing then into and down the first regenera- 
tor, and from this again into and up the second re- 
generator and away to the chimney. When this 
‘*blowing-up” has continued a sufficiently long time 
the attendant again reverses the valve gear, shutting 
off the air, closing the chimney communication, 
opening the valve to the gasholder, and turning on 
steam from the boiler. The steam is admitted at 
the top of the second regenerator, passes down this, 
up the first regenerator, and into the fuel at the top 
of the producer, the water gas produced passing 
away from the bottom of the producer to the gas- 
holder. At the moment of reversing and admitting 





the steam the regenerators are, of course, full of 
products of combustion of the gases obtained during 
‘* blowing up,” and as these would dilute and injure 
the water gas if carried away to the gasholder, the 
attendant, at the time of reversing, opens the cover 
on the feeding-hopper of the producer for a few 
seconds, and allows them to be blown out there by 
the incoming steam. 

In the beginning much difficulty was found in 
getting the various valves to work so that no 
irregularities nor mistakes should occur. Explo- 
sions took place with more or less damage to plant. 
But now no more trouble is experienced, and we 
were assured that for over a year not a single 
mishap, great or small, has occurred, the valve 
arrangements having been rendered so far auto- 
matic that no mistake can occur in their use. 

In a theoretically perfect apparatus of this kind 
all the heat produced and carried forward into the 
regenerators during ‘‘ blowing up” should be re- 
absorbed during steaming; but this has not been 
found possible so far. The regenerators are com- 
paratively little cooled down by the steam, and, 
consequently, during ‘‘ blowing up” much heat is 
lost up the chimney. Of course, this heat might 
be made available for various purposes, but the 
object in view is to make the plant as self-contained 
as possible. In a new plant, in course of erection, 
a different arrangement of regenerators is to be 
tried, by which not only the steam, but also the air 
blown into the producer will be heated. In this 
manner it is hoped to considerably shorten the 
period of ‘‘blowing up,” and to approach very 
much more nearly to a complete utilisation of the 
heat stored in the regenerators. As at present 
worked the ‘‘ blowing up” lasts ten minutes, and 
the steaming lasts five minutes. 

The gas as it leaves the producer, if required only 
for furnaces, boilers, &c., may be conveyed to the 
gasholder at once. If, however, it is required for 
working gas engines, or for lighting up rooms by 
the system alluded to later on, it must be freed 
from sulphur by passing through hydrated oxide 
of iron. 

The ‘‘ water-gas” produced in this apparatus 
contains about 90 per cent. by volume of combus- 
tible constituents—its average composition being, 
per 100 volumes : 50 volumes hydrogen, 40 volumes 
carbonic oxide, 5 volumes carbonic acid, and 5 
volumes nitrogen. 

Gas of such a composition is capable of develop- 
ing very high temperatures indeed, even when 
burnt with cold air only ; while by its skilful use 
with heated air results may be obtained very far 
beyond anything obtainable by means of ordinary 
producer gas. It is also eminently suited for gas 
engines. 

At the works of Messrs. Schultz, Knaudt, and 
Co., the gas is now very largely in use for several 
purposes, and when the new producers are ready 
its use will be further extended to boilers, &c. 
We were informed that the greatest success ob- 
tained has been in welding Fox’s corrugated flues 
and other articles, and that this success alone amply 
repays all the trouble and expense incurred in the 
trials now so satisfactorily concluded. The welding 
process is not shown, the firm preferring to keep 
the actual arrangements to themselves; but its 
efficiency is demonstrated by some splendid speci- 
mens of the work done in the shape of welded 
wrought-iron pipes for gas or water mains, of very 
large diameter and perfect in workmanship. These 
are coated over with a glaze said to be quite im- 
pervious to all ordinary acids, and undetachable 
from the iron, an improvement which the result of 
experiments carried on for a long time at these 
works, with a view to the production of such a pro- 
tective coating fused on to the iron. 

But perhaps the greatest success obtained by the 
present proprietors of Strong’s process is the appli- 
cation of water gas to lighting purposes. It was 
originally proposed to render Strong’s gas available 
for illumination by charging it with heavy hydro- 
carbons, either during production or afterwards. 
This method of obtaining a luminous flame from 
the combustion of the non-luminous water gas 
was never made very successful, and is open to 
many objections, a chief one being that it is not 
possible to prevent the condensation in cold 
weather of varying proportions of the added hydro- 
carbons. 

Now, however, as the result of experiments 
carried on by a Swedish engineer, a very beautiful 
light is obtained by incandescence of magnesia, 
the great heat obtained on burning the water 
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gas suflicing for this purpose. A large number 
of trials were made with lime and magnesia in 
various shapes and sizes. Finally the best results 
were obtained by using very thin rods of magnesia, 
thinner than the leads in ordinary pencils. These 
are made by making magnesia into a paste with 
gum, or some such material, pressing out the little 
rods, and heating them to a very intense heat in 
crucibles in a gas furnace. They are hard and firm 
and of a semi-porcelain nature. A number of these 
are arranged in a metal holder, in double rows, like 
the teeth of a coarse comb, and this holder is 
secured over the flame obtained by burning water 
gas in an ordinary gasburner. After a few seconds, 
ti.s magnesia rods emit a beautiful and steady white 
light. The entire works of Schultz, Knaudt, and 
Co. are lighted in this manner. The pipes and 
burners previously used for ordinary illuminating 
gas are now used for the water gas, each jet having 
ne of the magnesia combs placed over it. It is 
stated that the lighting of the works is most excel- 
lent, as indeed a visit to the works indicates. 
The amount of light obtained by the above means 
from any ordinary -sized well-made gas-burner 
is truly surprising, and its steadiness leaves nothing 
to be desired. The arrangements for fixing the 
magnesia combs on to a burner are of the simplest 
description. The rods of magnesia are slowly con- 
sumed, one set lasting from 80 to 100 hours in use. 
Each comb costs, as supplied by the company ready 
for fixing, 20 pfennige (or one-tifth of a shilling), so 
that the cost per night for illumination is very small 
indeed, considering the amount of light obtained 
from each comb, during at least 80 hours. The 
gas plant at work produces from 6000 to 7000 
cubic metres of water gas per twenty-four hours. 
The fuel used, as above described, yields as nearly 
as may be one cubic metre of gas per kilogramme 
of fuel consumed. With such fuel a large amount 
of ash is formed. The removal of clinkers takes 
place every six hours through doors at the sides of 
the producer, and presents no difficulty. 

The cost of an apparatus of the above capacity, 
that is producer, two regenerators, fan, engine for 
ditto, and small boiler, with all valve gear and 
cooler is given as 22,000 marks—1100I., as erected 
at Essen. Fora producer of this size there should 
be a gasholder of about 500 cubic metres capacity, 
or roughly speaking equal to two hours gas pro- 
duction, and this costs another 20,000 marks, 
making the entire cost of plant ready for work 
2100/. 

The current costs are very small, but little at- 
tendance being required. It is stated that the gas 
costs 1 pfennig, equal to ;j,th of a shilling, for 
each cubic metre, charging 5s. per ton for the fuel 
and allowing 15 per cent. on the cost of plant for 
interest and ammortisation. 

It appears that, so far, bituminous fuel has not 
been used in this plant, and those in charge of it 
are apparently not disposed to look with favour on 
the gas that would be produced when the ‘“‘ water 
gas” became mixed with hydro-carbons from the 
distillation of coal. It is stated that for the purpose 
of lighting by means of the magnesia combs, the 
pure water gas alone is suitable, and that the light 
would be spoiled by admixture of common gas. 
For heating purposes only such admixture would 
not be of much consequence, though the gas under 
those circumstances would not be quite so powerful. 
Coke, or anthracite, is the fuel which is to be 
chiefly used in water gas establishments which may 
be erected with lighting as one of the main objects 
in view. 

We are not aware whether ‘‘ water gas” is being 
produced by any other process, but we believe we 
are correct in stating that Strong’s system, as de- 
veloped at Essen, is the only one at present before 
the public capable of producing cheaply large 
quantities of pure water gas, or as pure as it can 
practically be obtained. That this system is really 
a success does not seem to admit now of a doubt; 
and since the problem of illumination by means of 
this gas has been so completely solved, there seems 
reason to predict for it a steady, if not rapid, rise 
into favour. It will find its way first into large 
works, as at Essen, where heating and lighting are 
both required, and sooner or later it will be adopted 
for town use. If some enterprising gas companies 
would take up this system and supply consumers, 
large and small, with a gas so completely adapted 
to all heating purposes and at the same time capable 
of giving a light as good as the electric light, and 
at such cheap rates as this gas could be supplied 
at, then we think the shareholders in those com- 





panies need not much fear the future competition of 
the electric light. It has often been objected that 
water gas would be a great danger in houses, owing 
to its not having a strong odour by which to detect 
leakages, but this is easily overcome, as at an 
infinitesimal cost a sufliciently strong smell can be 
given to it to render its presence quite as easily 
observable as that of ordinary coal gas. 

We believe the gas produced by Mr. Dowson’s 
process is often spoken of as ‘‘ water gas,” but any- 
thing like pure water gas is not obtained from it, 
as there is no stage of the process where steam only 
is in contact with the heated fuel. Mr. Dowson 
blows in superheated steam, and allows it to draw 
in with it so much air as is necessary to maintain the 
fuel at the requisite temperature, thus making the 
operation continuous, but, of course, obtaining a 
gas of different composition and more diluted with 
nitrogen. It is stated that Dowson gas in practice 
does not exceed 50 per cent. by volume of com- 
bustible constituents. We should like to have 
some figures by Mr. Dowson himself on this sub- 
ject. It is asserted by those working the water gas 
that Dowson gas is quite incapable of being used 
for producing an ‘‘incandescent”’ light with mag- 
nesia or lime, but we do not know whether this is 
based on actual trials. It certainly seems clear that 
Dowson gas cannot be equal for this purpose to 
the more concentrated water gas. 

Wherever the question may arise of supplying 
heat and light by means of cheap gas, and, above 
all, of conveying this gas to a distance and dis- 
tributing it in pipes, there seems no doubt that 
Strong’s water gas must carry the day ; as, being 
more concentrated, it requires proportionately 
smaller mains and pipes. 

For purely industrial purposes—for producing 
gas in works for furnaces, boilers, &c.—there is 
very much to be said for the Dowson system. 
Not being intermittent, it does not, for ordinary 
purposes, require a gasholder, and is altogether 
much less costly in erection as well as more com- 
pact. 

Considering the ever increasing attention which 
‘gaseous fuel” is attracting, we look upon the 
plant at Essen as a most valuable and decisively 
practical contribution to the question, and strongly 
advise all those who are, or should be, alive to the 
great importance of this matter, to go and see for 
themselves, or to apply to the Europiiische Wassergas 
Actiengesellschaft, at Essen, or at Horde, for fur- 
ther information. 








INSTITUTION OF NAVAL ARCHITECTS. 

Last week we gave an account of the first day 
of the annual meeting of this Institution held last 
week, and we now continue our notice by giving 
some particulars of proceedings on the second day, 
Thursday. 

The first paper read on that day was on a 
‘* Mechanical Method of Measuring a Vessel’s Sta- 
bility,” by Mr. J. H. Heck. As we intend to print 
this in full, with illustrations, we will here merely 
give a very brief outline of its nature. The appa- 
ratus used consists of a beam supported on a knife- 
edge and forming a balance. On one end a hol- 
lowed, or female model, representing the ship to be 
tested, is placed. In order to form this model, cross 
sections at various parts are taken in place of a con- 
tinuous model of the ship’s length being used. This 
gives an accurate mean result and gets over the 
practical difficulty of having to deal with a model so 
long as to be unwieldy. On the other end of the 
balance, weights are placed until the whole is in 
equilibrium. The miodel itself is filled with water, 
and by inclining it to any required angle the shift- 
ing of the centre of gravity of the mass gives data 
from which the required result may be obtained. 
The weight of the model itself is balanced to 
counteract the disturbance in the balance that 
would otherwise be caused by inclining it, so that 
only the shifting of the water affects the result. 

Mr. Denny opened the discussion by making 
reference to the part his firm had played in bringing 
forward this invention. He considered it a highly 
ingenious and useful apparatus, and it undoubtedly 
had a great future beforeit. It was in practical use 
at the works of his firm, and one of the first things 
it did was to discover three errors that had been 
made by the draughtsman in calculating curves of 
stability of a vessel. One of the practical difficulties 
they had met with in making the models was to 
render the wood non-absorbent. Varnish was in- 
sufficient, but boiling the wood in paraftin was 





perfectly efficient. This, however, was a long and 
troublesome operation, and for practical purposes 
they found a good coat of white-lead paint sutlicient. 
Mr. Denny then went on to compare the work of 
English and French naval architects. Although in 
France some of the most beautiful and intricate 
calulations of the highest abstract interest were 
made, yet the English labours had been, on the 
whole, more fruitful in practical results, and in its 
own field he looked on Mr. Heck’s achievement as 
the highest yet brought forward. The time saved 
by this mechanical device for calculating was con- 
siderable. Some time since it would take a draughts- 
man a week to make the calculations for the cross- 
curves of stability for a vessel ; by practice they had 
reduced the time by about one-half. With Mr. 
Heck’s apparatus, however, a trained draughtsman 
and an experienced joiner would do the necessary 
work in sixteen hours, including the drying of the 
paint. 

Mr. Martell said that some public expression of 
gratitude was due to the firm of Denny Brothers, for 
the liberal and generous manner in which they, not 
only in this instance, but on so many other occasions, 
had put the resources of their experimental works 
at the service of those having inventions of merit to 
bring forward. The expense they had been put to 
in constructing their experimental tank had been 
very great, and yet they seemed always ready to 
allow any inventor of talent, however unknown he 
might be, to have the benetit of it. 

Mr. Purvis referred to the difficulties they had 
had at Dumbarton in working out the practical 
details of the apparatus. The knife edge in the 
centre was of the greatest importance. At first they 
made it of mild steel, but thissoon gave out. Now 
they make it of hard steel working on glass or 
agate. 

Mr. W. H. White said that the advantage of this 
machine was that anyone could use it. Whereas it 
required a thorough knowledge of the science of 
stability to work out cross curves by the ordinary 
method, with this apparatus it could be done by 
any ordinary draughtsman. Mr. White referred to 
a somewhat similar apparatus introduced several 
years ago by Admiral Paris, in which a mean mid- 
ship section was used in place of a number of 
sections as in Mr. Heck’s arrangement. Admiral 
Paris, who was present, promised to contribute 
to the Transactions of the Society the method by 
which he arrived at the required form of the model 
used. 

Mr. West suggested the use of points in place of 
knife edges for the balance, saying he had used 
them in similar circumstances with great advantage. 

Mr. Heck, in reply to a question that had been 
asked, said that the apparatus would work sufti- 
ciently near to mathematical truth to give the right- 
ing arm within one-tenth of a foot. He found less 
ditticulty with absorption of moisture in the model 
than from adhesion to the surfaces. Mercury had 
been suggested in place of water, but he had not 
tried it. 

The next paper on the list, although not the next 
read, was by Mr. F. P. Purvis on ‘‘'The Stowage of 
Steamships.” The subject is one of great practical 
interest to the shipowner, but is usually considered 
to belong rather to the domain of the stevedore 
than the naval architect. It is for this reason 
more especially that the author deserves the thanks 
of his professional brethren for undertaking a sub- 
ject in connection with which the sources of informa- 
tion are so limited. One of the most important 
questions in this subject is how many cubic feet 
are available for cargo in a vessel, and in getting 
the information from the builder care should be 
taken to find what portions are included and what 
excluded. Of twenty tirms taken by the author, six 
included the beam spaces, ten excluded the beam 
spaces, one firm took one-half the beam spaces, 
and three discriminate as to whether the cargo, 
as with grain, can be stowed between the beams 
or not. Besides the difference of opinion as to beam 
spaces, these firms also varied in their practice as to 
the value of deductions they allow for keelsons, 
deep-plate frames, stringers, masts, pillars, and 
ventilators. A Table is given in the paper, from 
which it would appear that from 42 to 45 cubic feet 
per ton are allowed by the different firms. In one 
instance 40 to 45 cubic feet per ton is set down in 
the Table. Tea, as stowed by the Chinese, wool, 
boxes of small size, bags of grain and grain in bulk, 
require the least deductions to be made on account 
of the projecting parts of the structure. The follow- 
ing Table gives particulars of the values assigned to 
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various parts for two three-decked steamers of large 
size : 
Water Ballast Steamer with 


Steamer. Single Bottom. 

1. Beam spaces ... 7,794* 10,216 
2. Masts ... 130 97 
3. Pillars 35 50 
4. Keelsons aed 482 27 
5. Hold stringers - 44 
6. Ventilators... $s 252 257 
Net (deducting foregoing) 91,307 89,309 

Total capacities 100,000 100,000 


The necessity for clearness as to what is included 
in capacities, is obvious, when it is considered that 
the utilisation of deadweight depends on the space 
really available for the stowage of cargo. What 
this capacity should be must depend on the trade. 
For instance, in a steamer running to India an 
average cargo may stow at the rate of 57 cubic feet 
to 1 ton weight, while in Australian voyages it may 
stow at the rate of 80 cubic feet perton; or a 
difference of 49 per cent. Particulars are given 
of a three-deck steamer built by Messrs. Denny 
Brothers. 

Units of 100 Cubic Feet. 
Cargo capacity oe .. 1888.8 


Reserve es au ns ‘ zs 70.8 
Coal bunkers nes ran ve -- 265.6 
Chain lockers ‘ 8.4 
Feed-water tanks ... a4 ae 18.2 
Under Deck. 

Machinery spaces, including tunnel 587.4 
Store and mail rooms x 13.4 
Passenger space... 238.1 
Officers and engineers 18.1 
Steamer and firemen 71.2 
Ship’s servants 27.7 
Pantries, &c. a 9.3 
Refrigerator room 43.7 

Total capacities . 3380.7 


The under deck tonnage for this steamer is 3675, 
giving a discrepancy of 294.3 from the sum above 
obtained. This is chiefly due to the volume of the 
lower deck (26.6) and the ‘tween beam spaces 
below all the decks (232.7), which are included 
in the Customs measurements, leaving 35 for the 
volumes of the peaks, and the two very dissimilar 
sets of measurements made by the shipbuilder and 
the Board of Trade respectively. The author points 
out that it is important to note that register ton- 
nage is not at alla good measure of cargo capacities 
of a steamer, and if net register were taken as a 
basis afurther element of disagreement would be 
introduced by the allowance for coal and machinery. 
The paper then treats of the various headings 
under which charges for freight are made as follows: 


1. Deadweight. 
2. Measurement. 
3. Bulk. 
4. Dozens. 
5. Gallons. 


Diagrams are given showing how the trim ofa 
ship varies with increasing rates of stowage and 
burning out of coal. Strains in stowing heavy goods 
are treated of, the measures necessary for quick dis- 
charge of cargo, the sizes of hatches, and many other 
points also receive attention. A valuable appendix 
is attached, and altogether the paper forms a most 
important addition to the stock of knowledge avail- 
able to the builder or owner of merchant vessels. 

A paper by Mr. John Nicholson on the ‘‘ Method 
of arranging Coal Bunkers of a Steamer so as to 
reduce the Ballast to a Minimum” was read imme- 
diately before that of Mr. Purvis, the two being 
discussed together. Mr. Nicholson gave an illus- 
tration of a steamer requiring at the load draught 
260 tons of ballast, the height of centre of gravity 
of coal being 11.75 ft. If the centre of gravity 
were raised 16.33 ft., 30 tons of ballast would be 
sufficient. As this would allow 230 tons more cargo 
to be carried without increase of draught, the im- 
portance of the question Mr. Nicholson has under- 
taken to discuss will be recognised. The author 
supports his thesis by a number of calculations and 
graphic expositions. The paper is one that does 
not allow of being abstracted, and want of space, 
unfortunately, will not permit us to print it in 
full. It is, however, one of great practical impor- 
tance to the shipowner and builder. 

In the discussion which followed, Mr. Martell 
said that Lloyd’s have so much difficulty with 
bulkheads that he more especially appreciated Mr. 
Purvis’s paper. He thought great credit was due to 
Mr. Nicholson for his contribution, and if owners 


\riguids only. 


* Main decks on every frame and therefore not so deep 
as for other steamers, 





of ships knew what a small margin of safety there 
often is when the coal is low, they would pay more 
attention to the subject. 

Mr. W. H. White referred to a case which came 
under his notice, in which a ship was actually safer 
with 3 ft. 6in. freeboard when loaded with sugar 
than when having 4 ft. 9 in. with a wheat cargo. 

Mr. H. H. West pointed out that there was con- 
siderable variation in shipowners’ estimates of cargo 
capacity in vessels—for instance, in cotton goods 
the difference was sometimes as much as from 80 to 
160 cubic feet per ton, whilst in Manchester piece 
goods it ranged between 40 to 80 cubic feet per ton. 
After a few remarks from Mr. Denny pointing out 
the importance of the subject, Mr. Purvis and Mr. 
Nicholson briefly replied. 

The Thursday morning’s sitting concluded with a 
paper on ‘‘ Yacht Measurement and Time Allowance 
for Racing,” by Captain J. C. Tuxen, which was 
read by Mr. Holmes in the absence of the author, 
and which elicited a short discussion. 

The evening meeting of Thursday opened with a 
paper by Mr. J. I. Thornycroft on the ‘‘ Most Suit- 
able Propeller for Shallow Draught.” This was, to 
a certain extent, a continuation of the author’s 
paper on the same subject read at the meeting of 
this Institution in 1883, and which we printed 
on page 460 of our thirty-fifth volume.* The 
chief object of the present paper was to com- 
pare the efficiency of the guide blade propeller 
with paddle-wheels for shallow draught boats, 
a proposition the author established to his 
own satisfaction. Reference was made to the 
greater weight of paddle engines with their neces- 
sarily lower piston speeds, and the greater weight 
of the paddle-wheels themselves compared to screw 
propellers. Balancing the opinions of various 
authorities as to the respective efficiencies of ordi- 
nary screws with paddle-wheels, Mr. Thornycroft 
considered that the two types of propeller may be 
considered equal in this respect without fear of any 
great error being made on either side. _ Particulars 
were given of a tug-boat built for the{Nile, fitted 
with twin screws. The latter were 26 in. in dia- 
meter, and projected 6} in. above the water-line, 
water being carried over them by the hull in the 
manner described in the papers referred to above. 
The draught of water was 294 in., when towing 
at 10.7 knots the horse-power indicated by the 
engines was 93. Of this it was estimated that 
37.4 were expended in propelling the boat, and 
from the measured stress on the tow-rope at the 
speed given, it was found that 24 effective horse- 
power were actually expended in towing. The 
efficiency of the screws was .54 if the effective power 
in the shafts be taken at .8 of the indicated work, 
or the combined efficiency of engines and propellers 
was .43. Another vessel with asingle screw 56.8 in. 
long, 7 ft. & in. wide, and 1 ft. 3in. draught, made 
a speed of 18.45 miles with 23} ewt. on board. 

The discussion on this paper was opened by Mr. 
Arthur Rigg, the original inventor of the guide 
blade propeller. The speaker had read papers 
before the Institution on the subject in 1867 and 
1868. The first guide blade propeller was illus- 
trated by means of a model shown in the room. 
This, however, we understood to be imperfect, the 
casing having been lost. A large number of ex- 
periments were made with this screw, and the Ad- 
miralty also made experiments on the Bruiser, but 
the results were not published, and the speaker 
could only conclude they were shelved. Mr. Rigg 
considered that in all the features he had explained, 
Mr. Thornycroft had been anticipated, excepting in 
the conical projection behind. The forward pro- 
longation was patented by the late Mr. Griffiths in 
1877, and the enlarged boss was used in the original 
experiments. With regard to the success of Mr. 
Thornycroft’s results, however, there can be no 
question, and the speaker considered that the use 
of the invention would materially assist in reducing 
the cost of both engine and propeller. 

Mr. Yarrow, who spoke next, said whatever might 
be the rival claims as to priority of invention, great 
credit was due to Mr. Thornycroft for having 
brought this propeller to its existing high state of 
efficiency. He could not agree that the present 
meeting was called to be the funeral of the paddle- 
wheel, and pointed out that in the navigation of 
rivers the form of boat and description of propeller 
were governed by numerous considerations, other 
than speed, and with these the paper had not dealt. 
It was not simply a question of which propeller 





* See also ENGINEERING, vol. xxxv., page 466, for illu.- 





trations of a boat with guide blade propellers. 





gave the lightest engine or even the greatest 
efficiency, but which propeller fulfilled the greatest 
number of requirements, which requirements 
varied with every special case. In _ shallow 
rivers the boat had continually to force its 
way along the bottom, and in that case Mr. 
Thornycroft’s propeller would be liable to injury 
and would be very inaccessible to repair, whilst 
a paddle-wheel is not so subject to damage and is 
easily got at. The speaker also expressed an opinion 
that the use of any form of propeller would be 
attended with great danger in the navigation of 
rivers where rapids are met with, as in such cases 
it was absolutely necessary to have full control over 
the motions of the boat so that it might be stopped 
readily in order to clear dangers which could hardly 
be seen until the boat was in the midst of them. 
This had been very fully illustrated lately on the 
Nile. Again, in tropical waters great trouble was 
often experienced from weeds, which any form of 
screw-propeller was hardly adapted to contend with. 

Mr. W. H. White said that in addition to Mr. 
Rigg, Mr. Parsons and Professor Rankine had both 
had ideas of guide-blade propellers, but no one else 
had brought the matter to the same state of perfec- 
tion as Mr. Thornycroft, and the results could only 
have been arrived at after a great number of careful 
experiments. He thought, however, Mr. Yarrow 
was right as to the remarks he made about the 
advantages of the paddle-wheel in very shallow 
rivers. When the guide-blade propeller can be 
used, however, it gives the best results. Mr. 
White fully anticipated the success hitherto at- 
tained would be extended to larger vessels if the 
experiment were tried. 

Mr. Thornycroft, in reply, said that Mr. Rigg had 
produced a model. He could not find particulars of 
that, but he could of the invention of Mr. Griffiths. 
In this the water was taken into the casing of the 
propeller at a certain speed due to a definite area of 
opening, and delivered at the same speed, the area 
of opening being the same. This spoils the instru- 
ment. With regard to Mr. Yarrow’s remarks he 
thought the guide propeller could be more easily 
cleared from weeds than the paddle-wheel, as it 
was ouly necessary to open a door above the screw 
in order to get atit. In twin-screw boats one pro- 
peller could be cleared whilst the other was work- 
ing ahead. As to the deficiency in going astern 
this is duerather to the proportions of the pro- 
peller than to the system. 

We must reserve our notice of the remaining 
papers until a future occasion. 








PRIVATE BILL LEGISLATION. 


Sma as the amount of Parliamentary work in- 
cluded under Private Bill legislation appeared to be 
when the plans were deposited in November last, 
it has been much diminished since, and in the case of 
railways, out of the 74 schemes for new works, 14, 
including 7 affecting the metropolis and neighbour- 
hood, have been withdrawn or otherwise disposed 
of. The consideration of 84 of the Bills, chiefly 
those classed under the head of miscellaneous and 
those relating to railways where new works are not 
proposed, will be commenced in the House of Lords. 
Among the first of these is the Manchester Ship 
Canal Bill, upon which a committee of five mem- 
bers, with Earl Cowper as chairman, have been 
engaged since the 12th ult. Mr. Pember, Q.C., 
who has had charge of the scheme as leading 
counsel during its Parliamentary life in the two 
preceding sessions, opened the case with a long and 
exhaustive speech, in which he explained the 
history and leading features of the project. 
Upon its conclusion the Committee expressed 
their desire that the engineering evidence should 
be first proceeded with, leaving the commercial 
part of the case to be considered hereafter, 
should they be satisfied that the carrying out 
of the scheme was practicable and not injurious 
to existing interests. Accordingly Mr. E. Leader 
Williams, the engineer of the project, was the 
first witness, and was under examination during 
the whole of one day. He gave a detailed de- 
scription of the proposed works and of their cost, 
which it will not be necessary to repeat here, as they 
were fully described in a recent number. He stated 
that the essential difference between the present 
project and those introduced in former sessions, was 
the avoidance of training works in the estuary of the 
Mersey, by the prolongation of the canal proper, 
which it is now proposed to construct practically 
within the foreshore of that river, from Runcorn to 
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Eastham, where the deep water may be said practi- 
cally to commence. Heconsidered that by this modifi- 
cation of his former plans he had completely met the 
opposition of the Mersey Docks and Harbour Board, 
the chief opponents of the Bill, and set aside their 
fears, inasmuch as he proposed to carry out this work 
in a manner identical with that which their engineer, 
Mr. G. F. Lyster, had reported as being the only 
proper mode of dealing with this part of the work. 
His report and plans were produced, and he 
pointed out how he had almost exactly followed 
the recommendations therein contained, and that if 
there was any difference between them and his pro- 
posals the latter were the less injurious to the 
estuary. 

Mr. Bidder, Q.C., on behalf of the Board, 
severely cross-examined this witness, and challenged 
the correctness of the assumption that the canal 
had been laid out in accordance with Mr. Lyster’s 
suggestions, inasmuch as in several important par- 
ticulars the conditions laid down in the report had 
not been complied with. One of these, upon 
which much stress was laid, was that any abstrac- 
tion of tidal space, amounting to about ten millions 
of cubic yards in Mr. Lyster’s scheme, should be 
compensated by either widening or deepening, by 
dredging or other means, the upper portions of the 
Mersey estuary. Now Mr. Williams proposes by 
his works to abstract about six millions of cubic 
yards of the space now occupied by tidal 
water on a 21 ft. tide, but, on the other hand, 
he allows additional tidal water to the extent of about 
three and a half millions of cubic yards free access 
to and departure from his canal, therefore the 
ultimate effect of the works would only be a dimi- 
nution to the extent of but two and a half millions 
of the tidal water flowing past Liverpool, available 
for the scour of the bar. He contended that this 
diminution would have no appreciable influence ; 
amounting as it does to but one-third per cent. of 
the total of 730 millions, and, therefore, need not 
be taken into consideration. In support of this 
view he stated that the tidal flow varied consider- 
ably at different periods withcut producing corre- 
sponding effects upon the bar, for in 1861, above 
the bar, the flow was 980 millions; in 1871 it was 
954 millions, with a maximum depth of 11 ft., and 
in 1881, 962 millions, with a maximum depth of 
9 ft. Moreover, by the construction of the docks 
and other works belonging to the Board no less 
a quantity than 25 millions had been abstracted, 
and he doubted if they would admit that this had 
led to any serious results, It was his opinion that 
though as a general proposition it was theoretically 
and practically correct to assume that with a larger 
quantity of water in a channel the scour would be 
increased, and that with a diminution of the water 
flowing down it the scour would be lessened, yet 
in a particular case like that of the Mersey, such 
effects would not assuredly follow upon such pro- 
ceedings if the latter were of insignificant dimen- 
sions. He illustrated this reasoning by saying that 
though it was theoretically correct to say that the 
level of the water in Windermere Lake would be 
lowered by taking a cupful therefrom, it would be 
absurd to imagine that any appreciable effect would 
be produced by the abstraction of so small a quantity. 
The variation in the depth of water in the principal 
channel through the bar at various times, which 
had been more than 11 ft. before ’66, and gene- 
rally less since that date, and as low as 7 ft. in ’73, 
was in his opinion due more to the prevalence of 
gales and such causes, rather than to the variation 
in the quantity of the tidal flow. 

The next point of difference was that Mr. Lyster 
proposed to provide all the water for locking pur- 
poses by pumping from the lower to the upper level, 
while Mr. Williams proposes to utilise some portion 
of the inland water of the Mersey and Irwell. This, 
it was concluded by the latter gentleman, was a 
very small matter, because though he did make use 
in the upper levels of this water, yet it was dis- 
charged into the upper reaches of the tidal portion 
of the river at such points as would enable it to be 
just as effective for scouring purposes as at present, 
and furthermore, he had included in his estimates a 
sufficient sum to cover the expense of pumping at 
all the locks, and thus cause no interference what- 
ever with the flow in the tidal portion. 

The Committees of the House of Commons have 
to deal with a variety of Bills, eighty - three in 
number ; these will originate in that House, and 
have been divided into the following fifteen groups, 
the first ten of which relate to railways, sixty in 
number. Group I. includes Bills relating to the 





metropolis proper. Group II. Bills relating to the 
suburbs of the metropolis, and that of the South 
Eastern Railway. Group III. Bills relating to 
Kent, and that of London, Brighton, and South 
Coast Railway. Group IV. Bill relating to the 
West of England, and those of the Great Western, 
London and South-Western, and Rhondda and 
Swansea Bay Railway. Group V. Bills relating to 
Yorkshire and Lancashire, and those of the Man- 
chester, Sheftield, and Lincolnshire and Lancashire 
and Yorkshire Railways. Group VI. Bills relating 
tothe Midland Counties, and those of the London 
and North-Western and Midland Railways. 
Group VII. Bills relating to the Eastern Coun- 
ties, and that of the Great Northern Railway. 
Group VIII. Bills relating to North Wales. 
Group IX. Bills relating to South Wales and Ire- 
land. Group X. Bills relatingtoScotland. Group A 
includes the four Metropolitan Subway Bills. Groups 
B, C, Dinclude Bills relating to water, gas, harbour, 
and electric lighting projects. Group E includes 
the Bills of the Metropolitan Board of Works, 
Riverside Fish Market, and Westminster improve- 
ment schemes. 





BESSEMER STEEL IN THE NORTH. 


ALTHOUGH it is only within the last few years that 
the production of Bessemer steel in the north-east 
of England has been on any scale of magnitude, yet 
it was in that district that one of the first licenses 
was granted for the production of that metal. In- 
deed, it is stated that Mr. Charles Attwood ‘‘ was 
the first to take out a license from Bessemer,” and 
that he was fairly satistied with its results. But up to 
about the year 1877, the Bessemer converters at 
Tudhoe works were, we believe, alone in the north- 
east of England ; and it is from that year that we 
have to date any large production of Bessemer steel 
there. The Bolckow-Vaughan Company had small 
steel works at Gorton and Manchester, which they 
sold, when they commenced the vast works at Eston. 
At first two converters of eight tons each were 
placed there, and gradually the works have been ex- 
tended both for the Bessemer and the allied basic 
process, until they cover about 100 acres, and in- 
clude ten converters, six of 15-ton capacity, and four 
of 8tons. The Darlington Iron and Steel Company 
followed in the trade, and next the Erimus Works 
and the North-Eastern Steel Company. In the 
total there are now at the Tudhoe, Eston, Dar- 
lington, Erimus, and the North-Eastern Works 
twenty-two converters, of which at the end of the 
past year, there were eighteen in operation. Thus 
the plant in the north-eastern district is about one- 
fifth of that in the kingdom. When it is remem- 
bered that the district had at first the disadvantage 
of being very far from the centres of the iron 
mining districts that yielded suitable ore, it will 
be acknowledged that the progress, practically 
since the year 1878, has been large. 

Statistics show as clearly as possible, the 
change in the position of the north-eastern dis- 
trict as aproducer of steel in the last few years. 
No accurate figures are obtainable, we believe, for 
any year earlier than 1879, but the following totals 
extracted from successive reports of the British Iron 
Trade Association, will indicate the relative position 
of the production of this country and the north- 
eastern district since that year : 


Bessemer Steel Ingot Production. 
United Kingdom. North-East. 


tons. 
834,511 
1,044,382 
1,441,719 
1,673,649 
1,553,386 
1,299,676 


Year. 


1879 
1880 
1881 
1882 
1883 
1884 


The district was slow to take up the Bessemer pro- 
cess with anything like activity, and it has been 
similarly slow to produce by it articles other than 
steel rails. Indeed, as long as there was agood de- 
mand for that article, it was needless to think of 
altering mills and rolls other than for sections. But 
there has within the last year orso been a great change 
in that demand—both in the extent and in the form 
of it. In 1882, the north-eastern district produced 
in round numbers 265,000 tons of steel rails ; in 
1883, the quantity fell off to 245,888 tons ; and in 
1884 to 169,000 tons ; so that in the years named 
the production of steel rails showed a declension of 
about 96,000 tons, whilst the fall in the production of 
ingots was only about 40,000 tons in the interval. 





As it is known that the manufacture of plates had 
been begun, as well as the production of ‘‘ tin bars,” 
the difference between the proportion of the fall in 
the two classes is soon explained. It is to be anti- 
cipated that in the present year there will be a con- 
tinuance of that variation ; that, in other words, 
new uses will be sought for Bessemer ingots, in 
the manufacture of steel sleepers, of steel plates, 
angles, and bars, and that steel will trench 
more and more on the domain of manufactured 
iron. The county of Durham was one of the 
chief of the seats of the manufactured iron 
trade, and as that trade seems to be losing 
the plate branch, as it lost a few years ago 
the rail trade, it is possible that just as the 
failure of the iron rail trade led to the first 
large development of the Bessemer steel industry 
in the north, the declension of the iron plate trade 
may give another stimulus to the steel trade in one 
or other of its forms. Already the Bolckow- 
Vaughan Company and the Consett Iron Company 
are producing large quantities of steel plates by 
the Siemens process, and it remains to be seen 
whether there will not be some attempt to obtain 
for the Bessemer trade of the north a further share 
of the demand for metal for shipbuilding and 
allied industries. The question of ore is now 
settled, and the extension of the basic process seems 
only to be a work of time. There is a grow- 
ing use of Bessemer steel on railways for purposes 
it has not, hitherto, been much applied to, so that 
with a continuation of that movement an increased 
production will result for other thanthe rail manu- 
facture. 
‘ ey 
NOTES. 
THE TELEPHONE IN Paris. 

Tue French Minister of Posts and Telegraphs, 
continuing the series of improvements in the public 
service, has just issued telephonic tickets, 50 cen- 
times in value, which are on sale at all the telegraph 
and post offices. These tickets may thus be pur- 
chased in advance and used at any of the public 
telegraph kiosks. They are, in fact, telephonic 
postage-stamps. 


THe WEsTERN Union TELEGRAPH COMPANY. 

The Western Union Telegraph Company dispose 
of 100 tons of old telegraph wire every year. The 
average life of a wire is from five to seven years, 
being less along the sea coast and borders of the 
great lakes than it is inland. The wire now used 
for telegraph purposes is generally galvanised iron 
No. 8, measuring about 16ft. to the pound. The 
first telephone wires were No. 16, or about ;\ in. 
in diameter. They were soon depreciated by rust 
and broken by ice and slight accidents, so that such 
fine wires were abandoned after the failures of the 
first winter. 

Mercury As Batwast. 

Some members of the New York Yacht Club pro- 
pose to use as ballast, during the coming season, 
flasks of mercury. The idea that liquid ballast will 
aid a vessel’s progress by the impact of its swaying 
is very widespread, and was certainly in vogue many 
years ago, as Lord Nelson is said to have used it in 
naval operations by fastening casks of water from 
the mainstay for the purpose of increasing the 
speed of the vessel. Mercury would form a superior 
ballast, as its heaviness would reduce the centre of 
gravity of a yacht lower than an equal weight of 
lead or iron, but it seems strange that its liquid 
state should credit it with some latent means for 
augmenting the speed of a craft. 


THE New York ELevaTeD RAILROAD. 

As a means of satisfying public opinion upon an 
important subject, the question of the safety of the 
elevated railroad in New York city was submitted to 
a board of eminent bridge engineers, consisting of 
Messrs. Alf. P. Boller, Birdsall Cornell, Joseph M. 
Wilson, Thomas C. Clarke, Adolphus Bonzano, and 
A. R. Whitney. Their report declares the structures 
to be made out of good iron, and safe for the exist- 
ing traffic. Certain recommendations are offered in 
regard to the reinforcement of a portion of the 
work. In regard to the breaking of rivets on 
columns made up out of wrought-iron channel 
beams, and filled with concrete, the breaking of the 
rivets was caused by frost expanding the concrete, 
and its removal from that class of columns is there- 
fore recommended. Samples of iron taken from 
the structure shows a proof load of 17,000 1b. to 
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31,000 lb. per square inch ; breaking load 49,000 Ib. 
to 53,000 lb. per square inch ; and extension .19 to 
.29 of original length of specimen. 


THe AustTRIAN NavaL ALMANACK. 

This excellent little annual, which in its present 
condensed form has been published for five con- 
secutive years, contains exhaustive information 
about the Austrian Navy, and a vast deal about 
those of other nations. The particulars with which it 
is filled are carefully kept up to date, and an idea of 
the contents will be gained when we mention that 
thirty pages are devoted to a brief, but fully dimen- 
sioned, résumé of the artillery of different fleets, 
in which minute details of all the principal guns 
now in service are given ; over ninety pages are 
devoted to a list of war vessels of all nations 
brought up to October, 1884, with an appendix of 
over twenty pages devoted to the particulars of 
armour, deck-plating, and turrets of the principal 
war vessels afloat. Nearly one-half of the contents 
is devoted to laws and regulations, a complete list of 
officers, with full particulars of the Austrian Navy, 
for the special use of which the almanack is com- 
piled, but as we have pointed out it contains a 
mass of information of considerable value to other 
countries. The book is published by Golder and 
Co., Vienna. 


Dancer FROM Dynamos. 

M. d’Arsonval has communicated to the French 
Academy of Sciences, a further experiment which 
he has made with a dynamo to find out an efficient 
means of rendering the extra spark on breaking 
circuit non-injurious to life. Between the terminals 
of a Gramme dynamo giving 30 volts electromotive 
force and 2 amperes of current, he connected a 
lightning protector of two metal discs 10 centi- 
metres in diameter, and insulated from each other 
by a simple layer of shellac varnish. At the in- 
stant of breaking the circuit, neither the spark nor 
the shock were sensibly modified ; but thinking 
this due to the small capacity of the condenser, he 
replaced it by the condenser of a Ruhmkorff coil 
giving a spark of 15 centimetres. Under these 
conditions the spark of rupture was greatly reduced, 
as one might expect; but curiously enough, the 
energy of the shock was considerably increased, 
and killed a cobaye after eight or ten ruptures of 
the current. Hence he infers that while the inter- 
polation of a condenser between the terminals of a 
dynamo diminishes the chances of deterioration of 
the machine by the extra current of rupture, the 
arrangement increases considerably the danger of 
the machine to the operators. This plan of suppress- 
ing sparking was embodied in an English patent for 
1882. 


HicH Exp osives IN SHELLS. 

Some recent experiments upon the use of shells 
charged with high explosives were recently made 
by ofticers of the United States Ordnance Depart- 
ment before the military committee of the United 
States Senate and a number of members of the 
foreign legations. Four shots were fired from a 
range of 1000 ft. against a precipitous ledge of trap 
rock. ‘These 6-in. shells contained a11 lb. charge 
of nitro-gelatine which consisted of 95 per cent. 
nitro-glycerineand 5 per cent. gelatine, and were 
exploded by the impact of their concussion against 
the ledge. The explosions of these shells excavated 
a cavity in the face of the ledge, throwing the frag- 
ments back half a mile in each direction. In view 
of the effects of this work the local authorities are 
not willing to permit experiments with shells con- 
taining 35-lb. charges, and the experiments will 
probably be continued at Fortress Monroe. Other 
army officers have been experimenting on a projec- 
tile charged with dynamite, and thrown by con- 
densed air. One of the old fortifications near to 
New York city is shortly to be dismantled and taken 
down, and the proposition has been made to test 
these projectiles upon the old fort. Some of the 
officers at the torpedo station at Newport, R.1., 
exploded torpedoes charged with 341b. of gun- 
cotton, which were placed on the ice of a pond. 
The explosion is said to blown holes in the ice 40 ft. 
across, and thrown ice and water 200 ft. into the 
air. 


DistNFECTING Rags, 

The Customs authorities of the United States 
have taken the most stringent regulations relating 
to the importation of rags from cholera infected 
countries. Those rags which are permitted to enter 
are subjected to sulphurous acid gas made by burn- 
ing 1 1b. of sulphur to 500 lb. of rags, and exposure 








to a temperature of 230 deg. Fahr. An apparatus 
for the purpose of disinfecting rags by impregnating 
the bale with steam superheated to 375 deg. Fahr. is 
also used. The bale is placed in a metal-lined box, 
and hollow perforated screws about 3 ft. long and 
1} in. in diameter, are turned by suitable machinery, 
and when they have sufficiently entered the bale, 
steam is admitted into these hollow screws, and pene- 
trates the whole bale. Experiments have been tried 
with the inoculation of rabbits by germs from rags 
treated in this manner, and it was shown that the 
steaming process had killed the disease germs. Exhi- 
bitions of a public nature have been given in the prin- 
cipal seaport cities, but it is to be regretted that such 
an efficientsystem of fumigation has drawbacks which 
will undoubtedly prevent its adoption. The fer- 
mentation caused by the introduction of water into 
a bale of rags would cause mildew and decay, which 
would very materially injure the rags, while the un- 
derwriters would object to insure either such damp 
rags or the buildings in which they were stored,- on 
account of the danger of spontaneous ignition of 
rags in such condition. Representatives of the 
paper manufacturing interests are making every 
effort to obtain the abolition of the quarantine on 
rags. 


THE ELectricaL DiscHARGE IN GASES. 

Dr. Arthur Schuster, F.R.S., in his Bakerian 
lecture recently delivered before the Royal Society, 
supported the theory that the conduction of elec- 
tricity through gases is more probably due to a 
process resembling electrolytic conduction in liquids 
than to the direct passage of electricity from one 
molecule to another. His experiments on the dis- 
charge in mercury vapour argue strongly in favour 
of this view. By the kinetic theory of gases a mole- 
cule of mercury vapour consists of a single atom 
whichis incapable of vibration, and though the fact 
that mercury has a very brilliant spectrum points 
to some incompleteness in the theory, still the 
theoretical conclusion is borne out by the fact that 
the vapour density of mercury vapour is anomalous. 
If, as is generally supposed, the molecules of the 
majority of gases contains two atoms, that of 
mercury can only contain one. At any rate, we 
are justified in asserting that the molecule of 
mercury vapour has a simpler composition than 
that of most gases. If, then, an essential part of 
the glow discharge is due to the breaking up of 
molecules, as in electrolytic action, we might expect 
mercury vapour to present simpler phenomena than 
the gases which are usually employed in discharge 
tubes. This is found by Dr. Schuster to be the 
case, for if the mercury vapour be sufficiently free 
from air, the discharge through it exhibits no nega- 
tive glow, no dark spaces, and no stratification. It 
is, in fact, a continuous stream of light. Dr. 
Schuster has reason to believe that the vapour of 
sodium resembles that of mercury under the dis- 
charge, and from the fact that at the temperature 
of the spark sodium shows its live spectrum instead 
of the bands, he considers that the molecule of 
sodium is also monatomic. 


PERMEABILITY OF SILVER FOR OXYGEN. 

Troost has recentiy demonstrated that metallic 
silver allows oxygen gas to pass through it at 
a red heat, in a manner similar to the passage of 
hydrogen through red-hot platinum or iron, which 
was proved some years ago by Deville and Troost. 
For the experiments atube of silver was used with 
a diameter of 1 cm., the thickness of the metal 
being 1mm. This was inclosed in a rather larger 
tube of platinum. When the tubes were heated 
and oxygen gas was drawn through the space 
between the tubes, it was found to pass into the 
silver tube. The amount passed corresponded 
to 1.7 litres per hour for every square metre of 
silver surface. If air were passed between the tubes 
instead of oxygen, then it was found that practi- 
cally only oxygen found its way through into the 
silver tube, as only traces of nitrogen accompanied 
it. The rate of passage was, however, very much 
diminished. These experiments were carried on by 
exhausting the silver tube by means of a Sprengel 
pump, but it was also found that it was not neces- 
sary to thus exhaust, as the simple passage of some 
other gas through the tube, such as carbon dioxide, 
was sufficient to cause the transfusion to take place, 
though at a considerably less rate than exhausting. 
When a silver tube of less thickness than 1 mm. 
was used, the rate of transfusion was increased. 
Various other gases were passed between the tubes 
but they only passed through the silver at a very 
slow rate. It is suggested that this quality of 





silver, of allowing oxygen to pass with comparative 
ease, may be some day made use of for isolating 
the oxygen of the atmosphere, for which purpose a 
very large surface would be required. Large coils 
of tubes with thin metal could be used, with either 
an exhauster or a current of carbon dioxide. If the 
latter, the carbon dioxide could be absorbed in 
alkali, leaving free the oxygen. 


THe Brus Patent. 

The famous Brush patent must have been a most 
constant source of income to no inconsiderable part 
of the legal profession. It has figured in scores of 
agreements and assignments, and has been involved 
in many a threatened action. Counsel, solicitors, pro- 
moters, and liquidators have all had reason to bless 
the name of Brush, and now not a few of them are 
again in expectation of more good things, for it is 
announced in the Patent Journal and in the Gazette 
that a disclaimer is to be filed. This is not the first 
time that the vitality of the patent has been sought 
to be improved by the process of pruning away the 
doubtful branches, but this time the knife is to be 
employed so unsparingly that not only are the limbs 
and offshoots to beremoved, but what were considered 
the very roots and vitals are to be excised. Only 
one little ‘‘ unconsidered trifle” of the invention will 
be left. This is the ‘‘ teaser,” or the shunt coil, 
which Mr. Brush proposed to add to the series coils 
of his electro-magnets, when the dynamo was used 
for electro-plating, to prevent the polarity of the 
magnet being reversed upon the stoppage of the 
machine by a current generated by the inverse 
electromotive force of the electrodes of the bath. 
This is believed to be the first example of a com- 
pound-wound machine, although it was not designed 
for the purpose of maintaining a constant difference 
of potential at the poles. The directors of the 
Brush Company do not, of course, explain their 
object in thus limiting their patent, but it is not 
difficult to guess, and makers of compound-wound 
dynamos do not need to consult an oracle to divine 
the reason. Of course the disclaimer does nothing 
more than clear the decks for action. It remains 
for the Courts to say whether the crude form of 
double winding set forth in the Brush patent was 
an anticipation of the present system of manufac- 
turing dynames for incandescence lighting. 


Pipe Transit. 

In addition to the ordinary distribution of gas 
and steam in cities, the use of long lines of pipes 
for the delivery of other liquids than water for 
manufacturing purposes, is quite common in the 
United States, and by no means confined to the 
delivery of petroleum from the oil wells to the sea- 
board. Wood pulp used in paper manufacture 
in the Northern States is attenuated with water, 
and in that manner forced through pipes from the 
pulp mill to the paper mill. The best sites for the 
pulp mill are those most convenient to the supply 
of logs, while a paper mill is more advantageously 
located when near to railroad transportation. A 
sugar refinery in Philadelphia, which is situated a 
mile and a quarter from the wharf, receives about 
20,000 gallons of molasses daily through a 3-in. 
pipe laid underground from the wharf to the 
refinery. At the wharf the molasses is emptied 
into a large iron tank, where it is warmed by steam 
in order to render it more fluid, thence it is forced 
into the pipe by a direct-acting steam pump, which 
produces a pressure of the molasses from 250 1b. to 
400 lb. to the inch, the object being to secure a 
delivery of 2000 gallons per hour while the pump is 
in operation, the difference in pressure being con- 
sequent upon the variations in the viscosity of the 
molasses with changes in temperature, notwith- 
standing that this is rendered uniform as far as 
possible by heating the molasses in the tank by 
means of coils of steam pipe. When water gas was 
first introduced, it was proposed to generate the 
carbonic oxide gas from the piles of anthracite 
waste and dust at the mines in Pennsylvania, 
and deliver this fuel gas by continuous pipe 
lines under heavy pressure to New York, Phila- 
delphia. Baltimore, and other cities, where a portion 
could be sold for fuel gas and the remainder 
carburetted by naphtha and sold for illuminating 
purposes. Recently the subject has received fur- 
ther attention from parties interested in natural 
gas, who propose to seek a market by delivering it 
from the gas wells in Western Pennsylvania to the 
cities mentioned above, an average distance of 400 
miles from the gas wells. Such a scheme would, 
undoubtedly, secure the capital and legislation for 
its consummation if the permanency of the supply 
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could be assured, and also some feasible method of 
treating or mixing the gas so as to diminish its 
explosive nature. The pipe lines for the trans- 
portation of petroleum are struck by lightning 
frequently during the summer months, and tanks 
at the stations along the line set on fire. There 
have already been a number of explosions of natural 
gas, but, we believe, none of them caused by 
lightning. 
THe Crapr-GrirFitHs STEEL Process. 

At the last meeting of the American Institute of 
Mining Engineers held at New York city, the con- 
tributions of Messrs. J. P. Witherow, of Pittsburgh, 
and Robert W. Hunt, of Troy, upon the Clapp- 
Griffiths process of steel manufacture were of great 
interest. An experimental plant was put up by 
Messrs. Oliver Brothers and Phillips at Pittsburgh 
on the plan of one at Wales. Two thousand tons 
have been made at these works and sold to the 
trade with the most favourable results. Mr. Hunt 
stated that a complete plant, including buildings, 
with a capacity of 80 gross tons per twenty-four 
hours, can be erected for 55,000 dols., and that 
the cost of steel produced by this method 
varies from 21.95dols. to 23.10 dols. per ton 
according to the quality of pig iron used. With 
an additional expenditure of 30,000 dols. a blast 
furnace plant could be equipped with a steelmaking 
plant, which would take the molten iron from the 
blast furnace and convert it into steel at an expendi- 
ture of 4 dols. per ton, making a product of nearly 
double the value of pig iron. Such work would 
leave the puddlers decidedly in the cold, as it costs 
12.50 dols. at Pittsburgh to convert a ton of pig 
iron into muck bar. The most important phase of 
this new process is the new relation which phos- 
phorus bears to this new product, for this steel 
with high phosphorus and low silicon gave satis- 
factory results. A sample containing the following 
elements : 


Carbon .. 0.08 per cent. 


Silicon ... e. ae ee 0 an 
Phosphorus 
Manganese 
Sulphur... 


gave the following physical results: 


0.50 
0.48 
0,09 


Tensile strength 
Elastic limit ... 
Elongation... 
Reduction of are 


80,940 lb. 

58,570 ,, 

24 per cent. 
=e 


1d 9 


This question assumes great importance in view of 
the fact of the increasing demand for low steels for 
nails, wire, bolts, agricultural implements, and 
many other purposes. 


ANEMOMETRICAL OBSERVATIONS AT DUNDEE. 

At the half-yearly meeting of the Scottish Meteoro- 
logical Society, held in Edinburgh last week, Mr. 
David Cunningham read a paper on ‘‘ Anemometrical 
Observations in Dundee,” in the course of which he 
described the action of the various instruments in use 
in that town for making wind measurements. The 
author exhibited a large diagram showing the curves 
of diurnal velocity for each of the four quarters of 
the year ending in February, for the year itself, 
and for the varying conditions of cyclonic and anti- 
cyclonic weather. These curves always exhibited a 
maximum rate of wind in the afternoon about 
twenty minutes past two o'clock, but varying with 
the season. From this point the wind curve fell 
gradually till midnight. For six hours after mid- 
night it was shown to be, on an average for the year, 
stationary, and from 6 a.m. till the afternoon a 
gradual rise took place. The diurnal curve of 
winter anti-cyclones showed that the wind neither 
fell so low nor rose so high as it did in summer 
anti-cyclones—thus demonstrating the effect of the 
heating power of the sun upon the velocity of the 
wind. The combined directions, force, and dura- 
tion of the wind were shown on the diagram by five 
wind ‘‘roses,” one for each quarter of the year and 
one for the year itself, the chief result being that 
- the south and south-west winds were shown to beas 
important as the wind from all the other six points 
of the compass. They showed that the west wind 
predominated in winter and autumn, and that the 
east winds were of equal duration to the west winds 
in spring and summer, but not so strong in force ; 
while during the autumn and winter the south-west 
winds were equal in importance to the winds from 
all the other points of the compass put together. 
Mr. Cunningham pointed out that a very inexpen- 
sive and efiicient kind of pressure anemometer 
might be made by setting up short round iron 
bars on end, their lengths and weights being so 





arranged that they would upset at varying pres- 
sures—say from 20 lb. up to 40 lb. per square inch. 
Mr. Cunningham also communicated to the same 
meeting a paper describing a new system of finding 
hygrometrical values from the readings of the wet 
and dry bulb hygrometer. 


ExectricaL WorK IN THE SoupaNn. 

A cable is about to be laid between Suakin and 
Trinkitat by the s.s. Chiltern for the use of the 
British expedition, and we also learn that the 
Italians are laying a cable between Assab and 
Massowah further to the south on the same coast. 
The connection of Suakin and Trinkitat will pro- 
bably be followed by cables connecting Suakin to 
Aden or Port Said ; and it is more than likely the 
Assab-Massowah line will also be connected to Aden 
and the Mediterranean by way of Suakin or Zan- 
zibar. In fact we may anticipate the time when 
the western shore of the Red Sea will be supplied 
with coast cables working in connection with the 
great lines to Europe and America, as well as to 
India and the East. In addition to the electric 
light plant illustrated and described on another 
page, six sets of Siemens’ alphabetical telegraphic 
instruments, together with telephones, have been 
sent to Suakin. Owing to its simplicity, the 
telephone, and more especially the magneto- 
telephone of Graham Bell, is admirably adapted for 
military operations. It appears to us that the 
magneto-telephone—that is to say, the original Bell 
telephone with transmitter and receiver both alike 
—has been too much lost sight of lately, especially 
for military work in the field. The apparatus can 
be made of the most portable description, the re- 
ceiver and transmitter together being no larger than 
an ordinary field-glass, while the connecting wire 
may be of the lightest description, since high resist- 
ance in the line does not appear to influence the 
speaking much. No batteries are required, and no 
troublesome adjustment of a delicate carbon trans- 
mitter is necessary. Provided the line wire is kept 
in fairly good order, the system will work. The 
fact that any one can use it, whether a telegraphist 
or not, is also greatly in its favour, especially as 
our skilled military telegraphists are very few in 
number. Indeed, so little provision has yet been 
made for instructing a competent staff of field tele- 
graphists at Aldershot or Woolwich, that the volun- 
teer staff of the Post Office had to be called into 
requisition for the Egyptian campaign, and for the 
Soudan work the men had been trained at the Post 
Office School of Telegraphy. 


A Mercury GALVANOMETER. 

M. Lippmann, the inventor of the capillary elec- 
trometer, has devised a mercury column galvano- 
meter consisting of a manometer placed between 
the branches of a fixed magnet, so that the two 
poles of the magnet are right and left of the hori- 
zontal branch of the manometer. The electric 
current to be measured is caused to traverse verti- 
cally the mercury of the horizontal branch, and by 
electromagnetic action produces a difference of level 
in the two branches of the manometer, which is 
proportional to the intensity of the current. In the 
instrument constructed by M. Lippman, the differ- 
ence of level is 62 millimetres per ampére. In 
theory the action is as follows: The portion of the 
mercury column traversed by the current is in 
effect a movable current, which tends to repulse the 
magnet in a direction determined by Ampére’s rule. 
But the magnet being fixed, the current is forced 
to move, and thus displaces the level of the mercury. 
The movement ceases when the hydrostatic pres- 
sure balances the electro-magnetic thrust. Let i be 
the intensity of the electric current, and p the 
hydrostatic pressure measured by the displacement 
ofthe mercury. The value of p can be calculated 
in terms of i. For example, suppose the movable 
element of current take the form of a parallelopiped 
of rectangular form and length / in the direction of 
the current. The electro-magnetic force tending to 
displace the element is Hli, where H is the in- 
tensity of the magnetic field. This is the expression 
of the force, and this divided by the area of the 
surface over which it is exercised gives us p the 
hydrostatic pressure. The surface is the side of a 
a parallelopipedon of length J, and thickness = 
reckoned in the direction of the lines of magnetic 
force. The area of the surface is therefore / =, and 


hence we have p = = . The sensibility of the 
instrument therefore goes on augmenting with the 
magnetic intensity of the field and the narrowness 
of the mercury column, Consequently M. Lipp- 





mann has armed the poles of the magnet with two 
masses of soft iron which come nearly into contact 
with each other, and having the space between 
filled with the rectangular chamber of mercury 
forming the horizontal branch of the manometer, 
The thickness of the layer of mercury traversed by 
the current is only one-tenth of a millimetre. The 
apparatus is reversible in its action, thatis to say, if 
the mercury is putin motion by mechanical force, an 
electric current is generated in the column, and thus 
the instrument plays the part of an electro-motor, 


A Sraric Inpucrion Gas LicuHTEr. 

Several attempts have been made from time to 
time by Mr. Lane-Fox and others to devise an 
efficient electric lighter of gas and spirit lamps. 
One successful device,’now in use, consists of asmall 
voltaic battery with induction coil and condenser, 
which gives a stream of sparks from the coil to light 
the gas. A more recent apparatus is that of Mr. 
Charles Leigh Clarke, of Manchester, which serves 
very well, and is now made by the Kinetic Engi- 
neering Company, of Brooke-street, Holborn. In 
this apparatus a battery and induction coil are dis- 
pensed with; and the sparks are generated by 
static induction and accumulation as in the old 
apparatus of Belli, the Italian, which was exhibited 
at the Paris Electrical Exhibition, or as in the more 
modern replenisher of Sir William Thomson’s 
quadrant electrometer and the ‘‘ mousemill” of his 
syphon recorder (see ENGINEERING, vol. xxxiii., 
page29). Mr. Clarke’s allumoir, or kindler, consists 
of a vertical revolving cylinder or barrel of ebonite, 
having six slips of tinfoil pasted on its surface and 
insulated from each other. Each slip has a metal 
contact piece or stud attached to its lower end. 
These slips correspond to the carriers of the 
replenisher and mousemill. Partially inclosing 
this cylinder are two curved sheets of tinfoil, one 
of which has a small charge of electricity to begin 
with. These are the inductors which induce oppo- 
site electricity on the carriers as they wheel past. 
Then there is an arrangement of six springs, which by 
making contact with the studs of the carriers at the 
proper moment, enable the latter to discharge their 
induced electricity to the inductors themselves, 
thus heaping up electricity on the latter until the 
tension becomes so great as to cause them to dis- 
charge into one another by a series of sparks which 
are applied to light the gas or inflammable liquid of 
a lamp. To this end one pair of springs are connected 
together by a wire forming a partial circuit, so that 
when the carrier passing the positively charged in- 
ductor, touches one of these springs, the other 
spring touches the carrier which is passing the 
negative inductor. The negative electricity induced 
in the first carrier by the positive inductor, is 
‘bound ” there by the attraction of the equivalent 
positive electricity liberated and repelled to the oppo- 
site carrier, where it resides, until the cylinder in 
continuing to revolve touches another spring in 
connection with the positive inductor. The carrier 
then delivers up its positive charge to this in- 
ductor, thus tending to increase the potential of the 
latter. In the same way the negative charge on 
the first carrier is delivered up to the negative in- 
ductor by its properspring. By this process of give 
and take, the charge on the inductors is accumu- 
lated. Other springs in contact with these and 
with leading wires convey the charge to two ad- 
justable sparking points projecting from the body 
of the instrument, and when the potentials of the 
inductors are sufficiently high, the sparking takes 
place between these. Chloride of lime in blotting 
paper serves to keep the interior of the apparatus 
dry, and asmall rackwork and gearing enable the 
cylinder to be rotated and the sparks generated, by 
simply pressing a button let into the side of the 
cylindrical case inclosing the whole. 


RECKENZAUN’S Etectric TRAMCAR. 

On Tuesday last there was a public and very suc- 
cessful trial on the lines of the South London 
Tramway Company, of an electrically driven tram- 
car. The propelling power was furnished by 
secondary batteries manufactured by the Electric 
Power Storage Company, and the motors and gear 
were constructed to the designs of Mr. A. Recken- 
zaun, of 50, Queen Victoria-street, whose name is 
intimately associated in this country with the 
utilisation of electric accumulators for the purposes 
of locomotion, both by land and water. The car 
which figured in the trial trip, has already been 
running at night on Queen’s-road, Battersea, for 
six weeks past, in order to subject its machinery to 
a prolonged trial, and previously to that it was 
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tested fora very considerable time at Millwall upon 
a line 400 ft. long, with inclines varying from 
1 in 17 to 1in 40, and with a curve of 36 ft. radius. 
The trial trip was made under the command of Mr. 
Reckenzaun, and was undertaken to give the Local 
Board of Wandsworth an opportunity of seeing the 
performance of the car before granting their per- 
mission for its use within their district. Thirty 
passengers were carried, and the full rate of speed 
allowed, namely, six miles an hour, was easily main- 
tained even uphill, very considerable inclines being 
easily mounted. The car proved to be under com- 
plete control, and could be stopped and started as 
readily asa horse car. The machinery ran perfectly 
silently, and an inside passenger had no evidence 
that there was anything unusual in the vehicle, 
except from the interest manifested by the people 
on the footpaths, and occasionally by the behaviour 
of a too-intelligent horse, who seemed inclined to 
resent this invasion of the vested interests his race 
possess in street traction. The car carries under 
the seats sixty accumulators weighing 40 lb. each, 
and capable of propelling it, with a load of forty- 
six passengers, Over an average country for two 
hours. The cells can be run out at the end of the 
car and replaced by fresh ones in a few moments. 
The current is utilised in two Reckenzaun motors, 
each mounted on a four-wheel bogie frame, and 
driving one of the axles direct by means of a worm 
and wormwheel. The worms are very quick 
pitched, so that the wheels can drive them when 
the car is running down-hill, or travelling by 
momentum only. The wormwheels dip into oil 
baths. All the connections are taken to main 
switches on the driver’s platform. Each switch 
handle has three positions ; in the first the circuit 
is broken, in the second the current passes through 
the two motors in series, and in the third the motors 
are connected up parallel to each other. In the 
second position a current of 30 ampéres flows from 
the battery, and in the third a current of 100 am- 
peres. This latter position is used when starting 
the car from rest, or when on inclines, and the 
second during general working. The total weight 
of the car and machinery is 4} tons, made up as 
follows : Car, 24 tons ; accumulators, 1} tons; motors 
and gear, } ton. The working expenses for traction, 
including interest and depreciation, are estimated 
at 34d. per car mile, or one-half of horse trac- 
tion, In an early issue we hope to publish an 
engraving of the Reckenzaun motors. 

CUNYNGHAME, WoopnHovsE, AND Rawson’s Avto- 

MATIC (TUMBLER) CUT-OUT. 

When first incandescent lamps came into use 
several accidents occurred from the overheating of 
the insulated wires when more current was passed 
through them than they were designed to carry. One 
of the first means of obviating this was the use of 
small pieces of lead wire, called ‘‘ fusible cut-outs.” 
These were afterwards improved upon by several 








makers, notably Mr. Killingworth Hedges and 
Messrs. Woodhouse and Rawson. But fusible cut- 
outs are open to many objections, and in order to 
avoid their use, Mr. Cunynghame, the author of 
the well-known book on Electric Lighting, and 
Messrs. Woodhouse and Rawson have brought out 
an automatic cut-out which is used by them in all 


ric connection on the current or electromotive 
force exceeding or falling below a given strength. 
Its action depends upon the raising of a loop-shaped 
armature (see illustration) against the action of 
gravity when the current passing round a small 
magnet exceeds what the instrument is set 
for. On the armature being drawn up, it raises 
two copper pegs out of two mercury cups and 
thus severs the connection. The moment before 
the connection is severed the armature falls 
over by its own weight to the other side of the 
electro-magnet and completely breaks the circuit. 
Two legs can, if desired, be put on to the other 
side to fall into other mercury cups and put ina 
resistance, ring a bell, or do any other work re- 
quired. A small screw enables the instrument to 
be set for any current, which the size of the wire on 
the electro-magnet allows. A touch of the finger, 
or a mechanical arrangement to act after a few 
moments restores the connection when it is broken. 
In fixing the instruments the only precaution nged- 
ful is to level them ; they will then remain in per- 
fect order for years. Little or no electric energy 
is consumed by the apparatus which in this respect 
compares favourably with the fusible cut-outs. 
The advantages of an efficient automatic cut-out 
in connection with ship lighting are particularly 
apparent. The form described above is not quite 
suitable, as the motion of the ship has to be con- 
sidered. A special form in which a spring action 
is used in place of gravity is, however, made for 
such purposes. 








A NEW ROTARY PUMP. 

TuE annexed illustrations represent a new form of 
rotary steam engine, pump, exhauster, or blower 
recently patented by Mr. James Frederick Phillips, of 
62, Holborn Viaduct. In this the radial pistons are 
of the roller type, which have heretofore been caused 
to bear on the inner periphery of the case by centri- 
fugal force, as for example in Beale’s apparatus, Patent 
No. 9027, a.p. 1841. That plan has been found im- 
practicable, and in place of it Mr. Phillips employs 
mechanical means to cause the rollers to bear on the 
inner surface of the cylinder. Keferring to the illus- 
trations, Fig. 1 is an end view partly in section, and 
Fig. 2 is a sectional elevation ; a is the cylinder or 
casing, 4 b' the eccentrically mounted drum or carrier 
provided with inner projecting guides c' serving to in- 
close and guide the rolling pistons c, which travel 








radially to the outer casing a by rotating around the 
central pulley d mounted on the stud e. This stud is 
secured to the opposite cover to that through which 
the axis of the eccentrically mounted drum b b' passes. 
As the rotation of the parts c, d, ¢ will be in the direc- 
tion indicated by the arrows in Fig. 1, all the parts 
have a rolling motion with no tendency to jamb or to 
present additional resistance during any portion of a 
rotation. The guides c' can be faced with steel or 
case-hardened metal if desired. The face of the drum 
disc b! is let into the opposite cover (as shown at Fig. 2 
in section). It is obvious that this apparatus can be 
arranged in various forms to suit the purposes re- 
quired, and can be worked by hand or steam power. 
The inventor in some cases proposes to use spherical 
pistons in a similar manner, 





MISCELLANEA. 

Tue Port of London Sanitary Authorities are going to 
have built a new steam Jaunch at a cost of 11007. 

The King and Queen of the Belgians will open the 
Antwerp Exhibition on the 2nd of May. 

Last week’s imports to the United States amounted to 
7,537,000 dols. 

Lord R. Grosvenor hopes to nominate the members of 
the Select Committee on Irish Industries before Easter. 

The next quarterly meeting of tin-plate makers will be 
held at Swansea instead of at Birmingham, as heretofore. 

The guarantee fund for the coming Colonial and Indian 
Exhibition already amounts to upwards of 128,000/. 





cases where it is required to sever or make an elec- 





Messrs. Holme and Lund, engineers, Manchester, have 





obtained a contract for some large pumping machinery 
for the Suakin-Berber Railway. 


The present annual number of inland private telegrams 
is 24 millions, and the average price paid 13d. It is esti- 
mated that the average cost of transmission is 10d. 


A public subscription has been opened for organising 
an auxiliary volunteer torpedo flotilla at Hong Kong. 
Sixty steam launches are available. 


Considerable expense was incurred last year by the 
gent’s Canal Company for pumping, owing to the 
drought and the low state of the water in the reservoirs, 


The Pall Mall Guzette has received a communication 
stating that the Iris has made 17 knots on a measured 
mile trial in the Mediterranean. 


A gas explosion occurred in a colliery at McAlister, in 
the Indian territory, on Friday last, and killed every one 
in the pit—in all eleven persons. 


The expenses in connection with lighthouse illuminants 
experiments recently carried out amounted up to the end 
of November last to over 10,000/. 


Senator Bayard says that none of the United States 
consuls abroad will be removed excepting for special 
causes, 

A destructive fire occurred on Sunday last at the oil 
works of Messrs. C. Price and Co., Erith. Amongst 
other damage s tank containing 150 tons of oil was burnt. 


The Irish mail steamer Connaught broke her star- 
board crank in mid-channel on Sunday last. She got into 
Holyhead under sail, with her port paddle-wheel working, 


At the spinning factory of Messrs. Rust and Co., 
Leicester, a man was killed cn Saturday last by his clothes 
being caught when attempting to put a belt in gear. 


The first annual meeting of the Yorkshire Engine Com- 
pany, as recently reconstructed, has been held at Sheffield. 
A dividend at the rate of 5 per cent. was declared. 


General Sankey has made a report on Arklow break- 
water, which is of a reassuring character. A more definite 
repurt will be laid before the House of Commons. 


Sir Joseph Bazalgette has given evidence before the 
House of Lords Committee on the Manchester Ship Canal 
scheme, which he said would be injurious to the Mersey 
estuary. 

The necessity of laying an English cable between 
Hong Kong and Singapore and supplying torpedo boats 
for the defence of the latter port, is being pressed upon 
the Home Government. 


Mr. Chamberlain states that the question of how best to 
assist harbour works by a judicious system of loans is 
under consideration, and it is hoped the decision of the 
Government in the matter will soon be announced. 


A Times correspondent says that the report that agents 
of the Russian Government in this country had success- 
fully negotiated for the steamship City of Rome, is in- 
correct. 


The Local Government Board will not issue a pro- 
visional order for the separation of any constituent district 
from the Lower Thames Valley Main Sewerage Board, 
excepting in the case of Heston and Isleworth. 


It is intended to place the administration of the registry 
of British ships at various ports under the Board of ‘Trade 
instead of the Commissioners of Customs, but it is not in- 
tended to withdraw the local registers from the outposts. 


The naval Steam Coal Company, Cardiff, have ap- 
pointed Messrs. Barrington and Co., 16, Mark-lane, their 
sole London agents for the sale of their ‘‘ Naval” steam 
coal, and No. 3 Rhondda coal and coke. 


A conference of Yorkshire miners was held at Barnsley 
on Monday morning. The notices at several pits expired 
on Tuesday, and a gigantic strike appears to be inevit- 
able. 


Lloyd’s agent at Shanghai telegraphs that a native 
passenger steamer has been run down and sunk by the 
Orestes, and it is reported that seventy of the crew and 
passengers were drowned. 


It is said that there are seven or eight Russian torpedo 
boats and four or five gunboats in the Amoor River. 
The ieee is expected to be open at the end of the 
month. 


Great activity prevails at Devonport, where six of 
H.M. ships are being brought forward for commission. 
Overtime is being worked, and the riggers are assisted by 
the sailors, 


The proposal to spend 50,0007. upon constructing a 
barrage in Upper Egypt is being opposed by Mr. Vincent 
and Colonel Scott Moncrieff on financial grounds. The 
scheme is strongly advocated by Nubar Pasha, who is 
said to be pecuniarily interested in it, 


In spite of rumours that have been current during the 
last few days, a Times telegram states that no detinite 
information has yet transpired indicating that the buying 
or building of ships for Russian use is proceeding in 
America. 


In pursuance of a long-standing arrangement, four large 
merchant ships of exceptional speed will be sent to Devon- 
port to be fitted with four breechloading guns each, the 
diagrams and positions of the weapons being already in 
the possession of the naval authorities of the port. 

At the half-yearly meeting of the North British Rail- 
way Company, the chairman stated that he was hopeful 
that the ‘l'ay Bridge would be finished within the coming 
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year, and the Forth Bridge was making — satisfactory 
progress. The dock at Silloth is also partially completed. 


Mr. Shaw Lefevre has obtained leave to bring in the 
Bill authorising sixpenny telegrams, It is proposed that 
the new tariff shall come into force on the Ist of August 
next. It will be 4d. per word, addresses not free, and a 
minimum charge of 6d. 


The construction of the Suakin-Berber railway was 
for some time suspended in consequence of the mili- 
tary not being able to afford sufficient protection be- 
yond the confines of the camp. The men have been 
employed in improving the wharfage until the ground shall 
have been cleared. Later advices, however, state that the 
railway work has been resumed. 


A terrible colliery explosion has occurred at Dombran, 
in Moravia, by which forty-one lives were lost. It may be 
noticed in connection with the paragraph in last week’s 
ENGINEERING as to the connection between mine explo- 
sions and earthquakes, that an earthquake shock had been 
felt at Athens on the previous day. 


The Channel Tuanel Company is to be placed in a state 
of ‘‘ suspended animation,” a sufficient sum only being 
kept in hand to enable the scheme to be revived should a 
more favourable opportunity arise. The sum of 5500/., 
which was due to the directors for fees, was not to be 
claimed. 


A telegram from Newhaven, Connecticut, states that 
agents of the Turkish Government have made large con- 
tracts for the purchase of arms and ammunition with the 
Winchester Arms Company. All the great American rifle- 
making companies have recently conducted a very active 
business on orders reported to be from Europe. 


The Pall Mall Gazette states that the sewers in Enfield 
have been discovered to be laid with open joints, without 
cement or puddling, so that the gravel beneath has become 
saturated with leakage. There are said to be several 
wells in the neighbourhood, and serious consequences are 
anticipated. 


A telegram has been received from San Francisco to 
the effect that the Pacific Company decline to carry the 
mails for New Zealand despatched from Queenstown last 
week and due at San Francisco on the 11th of April. 
This resolution is due to a dispute between Sir Julius 
Vogel and the mail contractors. 


The annual meeting of Bulckow, Vaughan, and Co., 
Limited, was held last week at Middlesbrough. Dividends 
of 2} per cent. were declared on the ordinary shares. In 
the course of his speech Mr. Bolckow stated that the com- 
pany have now large orders for steel plates, and that the 
salt explorations at Middlesbrough and Eston were pro- 
gressing satisfactorily. 


Lieutenant Mackenzie ascended to a height of 200 ft. 
in a captive balloon last week in order to observe the 
enemy in the neighbourhood of Suakin. The balloon was 
made of goldbeater’s skin, contained 7000 cubic feet of 
gas, was 23 ft. in diameter and weighed 901b. It was 
charged with gas made at Chatham and taken out ina 
reservoir in acompressed state. 


The Brush Electric Light Corporation are manufactur- 
ing two Victoria dynamos for use on torpedo boats, which 
are now being constructed by Messrs. Thornycroft and 
Co. for the Spanish Government. The machines will be 
coupled direct to Brotherhood three-cylinder engines, and 
will be used for feeding search lights, and for the internal 
lighting of the boats. 


The gunboats Racer and the Mariner, at Devonport, 
and the Leander, at Chatham, have each been supplied 
with projectors and Victoria ship dynamos by the Anglo- 
American Brush Electric Light Corporation. The gene- 
rators are coupled direct to three-cylinder Brotherhood 
engines. In some of the ships the ‘dynamo is also used 
for supplying the lights for the cabin. 


Mr. J. S. Forbes, chairman of the United Telephone 
Company, gave evidence on Monday before the Select 
Committee of the House of Commons on telephone, tele- 
graph, and other wires. He said there was a theoretical 
danger in overhead wires, but nothing to justify an im- 
pediment to a great public work. He was willing to be 
controlled by the Board of Works, with an appeal to the 
Board of Trade. 


In answer to Sir John Hay, Sir Thomas Brassey has 
stated that there are 250 launches and pinnaces in the 
Navy. Eighty-five are appropriated to sea-going ships, 
and the remaining boats would be available for coast 
defence. There are upwards of 170 cutters fitted for spar 
torpedoes, and about two-thirds are appropriated to sea- 

oing ships. All launches and pinnaces are adapted for 
Whitehead torpedoes, 


The guns and ammunition for arming the fleet of 
mercantile cruisers are being got ready at the Royal 
Arsenal, Woolwich, for despatch to the Arizona, Alaska, 
America, Etruria, Oregon, and other vessels in course of 
being chartered by the Admiralty. All the cruisers 
chartered so far belong to Liverpool, but it is probable 
that they will proceed to Government dockyards to be 
fitted up and receive their crews, armament, and pro- 
visions, 

The South-Eastern Company, through the improve- 
ments carried out at Boulogne Harbour, are now able to 
arrange the services, which have hitherto been tidal to 
and from Paris, so that the hours of departure from either 
capital shall be the same every day. The new fixed ser- 
vices will be commenced on the 15th April next. The 
daily departure from London will be at 9.45 a.m., arrival 
in Paris at 6.25 p.m., and from Paris at 9.30 a.m., arrival 
in London at 5.30 p.m, 





It is proposed by many leading men of business in the 
City to hold a meeting at the Cannon-street Hotel on 
Thursday, April 16, at two o’clock, ‘‘to give expression 
to the great anxiety which is universally felt at the pre- 
sent state of the Navy, in its effect both on the welfare 
and existence of the empire, and in its injurious and 
paralysing influence upon commerce.” Mr. W. H. Smith, 
M.P., Sir E. Reed, M.P., and others, will speak at the 
meeting. 


The machine guns for the Iron Duke—viz., ten Norden- 
felts and four Gardners—were placed on board at Devon- 

rt on Tuesday. The Admiralty and dockyard officials 
wand been also engaged in the consideration of plans for 
the armament of the hired steamships Etruria, Oregon, 
Alaska, America, and Arizona in order to fit them for 
active service. It is computed that each ship can carry 
ten 6-in. guns, to man which and to work the vessels a 
crew of 250 will be apportioned to each ship. 


The War Office have ordered from the Brush Electric 
Light Corporation two Victoria dynamos and powerful 
search light projectors, similar to those — to H.M.S. 
Dolphin for service at Suakin, The Brush Company have 
also furnished for the use of the contractors making the 
Suakin-Berber Railway four of their ordinary dynamos, 
and 400 yards of insulated cable specially protected with 
a sheath of iron wires to enable it to withstand the rough 
usage to which it will be subjected. 


A prospectus is issued of the Varley Electric Patents 
Proprietory, with a capital of 40,000/., of which 12,500/. 
are allotted in the form of fully paid-up shares to the 
vendors. In addition to this, 45607. in debentures not 
bearing interest, but falling due for payment at intervals 
over a period of six years have been issued in payment for 
plant and stock. The patents relate to rigid and flexible 
carbons, storage and regenerative batteries, electric meters, 
dynamos, and arc ‘and incandescence lamps, electro 
chemical, and other filters, &c. 








GRATE SURFACE OF LOCOMOTIVES. 
To THE Epitor OF ENGINEERING. 

Srr,—Under the title of ‘‘Grate Surface of Locomo- 
tives” in your last issue you point out the increasing diffi- 
culty which is experienced on American railways in 
getting sufficient power out of the engines to enable them 
to make time with the heavier loads. 

As it appears to be almost impracticable to increase the 
steaming power of the boilers on account of restricted 
space, it seems to me the difficulty would be overcome by 
compounding the engines, as has been done for some time 
on the London and North-Western Railway ; the steam 
being used more economically, greater power would be got 
out of the engines with the same size of boilers, and without 
increasing the consumption of fuel. 


Tam, Sir, yours truly, 
London, April 1, 1885, HENRY CHAPMAN. 





WOOD-CUTTING MACHINERY. 
To THE EpITor OF ENGINEERING. 

S1r,—Will you allow me to make a correction and slight 
addition to the report in your last issue of my remarks 
upon the paper on ‘*‘ Wood-cutting Machinery” read before 
the Institution of Mechanical Engineers on March 20th. 
My name should be as at foot and not as printed. Re- 
ferring to my remarks on the Hamilton dovetailer I would 
add that the new mechanical movement spoken of as giving 
toa drunken saw a combined revolving and reciprocating 
motion, making—for want of a better term what may be 
called—a ‘drunken eccentric motion.” I may add this 
movement has also been utilised in cutting the teeth of 
bevel gear from the solid. 

With reference to the thin-stuff planing machine spoken 
of it should read, ‘‘the side cutter spindles make 7500 
revolutions per minute,” as the flat sides of the wood are 
planed by means of a fixed iron, the wood being shot over 
it by geared feed rollers. 

Yours faithfully, 
M. Powis BALE. 

Appold-street, E.C., March 28, 1885. 








HOT-AIR AND GAS BALLOONS. 
To THE EpITOR OF ENGINEERING. 

S1r,—I should like to say a few words as to the inference 
that I am entirely in favour of the Montgolfier balloon. 

Not being aware of having asserted a strong opinion to 
that effect, I do believe that for general working purposes, 
while on the march for instance, a fire-balloon could be 
more easily brought into play, and put aside more readily 
in a collapsed state, which is important. 

Long exposure of the gas balloon both in transit and in 
variable weather, amid sometimes burning hot and at 
other periods cold and wet weather, deserve to be well 
thought over. 

The larger surface of the Montgolfieris a consideration, 
but I hold that the right sort of contrivance has not yet 
made its appearance—nor has my own plan been asked 
for. In the able and interesting remarks of your corre- 
spondent ‘‘R. E.,” a trial at Chatham is alluded to, 
which ended in a catastrophe. 

That is no reason why hot-air balloons on a safer and 
better principle should not be forthcoming. 

I think it will be found that balloons containing hydro- 
gen, as well as those filled with coal-gas and hot air, will 
each be found to display their respective merits according 
to the circumstances and localities in which they are 
employed. 

But for a portable, quickly inflated machine for general 
work, and for a speedy lift and offhand finish—moreover, 





for one that can be brought out, stowed away, and in case 
of an emergency filled with a few trusses of straw, or a 
bundle of sticks—the Montgolfier principle will be held 
most in esteem, as gas balloons, their preparation and 
surroundings, are more tedious and complicated, requiring 
constant watching and nursing. In case of exhaustion or 
accident in the field they cannot be very well repaired on 
the spot, so that if hot-air balloons can be made ight and 
tolerably safe, as I contend they are susceptible of being 
made, then the odds are in their favour, especially as 
travelling companions in a rough and hilly country. 

Secondly. ie may be utilised at sundown and dawn, 
as they would admit of a smart observation and rapid re- 
moval so as not to roll about continually, and act as a 
target for the enemy to practise upon. 

As to the material frizzling from external and internal 
heat, that might be guarded against. I should say that 
of all substances skin would be most likely to frizzle in a 
hot country. All things considered, I believe that silk, 
such as I am now japanning, is the best for war balloons 
of the gas order. 

I an, yours truly, 
Henry COXWELL. 

The Balloon Manufactory, Seaford, Sussex. 








TORPEDO BOATS. 
To THE EpiTor or ENGINEERING, 

Sir,—Referring to your leading article in ENGINEER- 
ING of March 20 regarding torpedo boats, in which you 
state that six years ago, when orders were given by the 
Admiralty to other firms besides Messrs, Thornycroft and 
Co. and Messrs. Yarrow and Co., you mention that the 
experiment was a failure, and that the Admiralty officials 
were only able to pass some of these boats by a consider- 
able stretch of their discretionary power, 

Being amongst the firms who were asked by the 
Admiralty at the time referred to above to tender for 
“ first-class torpedo boats” to conform to their conditions 
and stipulations, the principal terms of which were to 
guarantee a speed of 16 knots per hour fully equipped, we 
beg to say we built and completed one of these and had 
her officially tested on the measured nautical mile at 
Skelmorlie on the Clyde, and the average speed obtained 
on six consecutive runs was 17 knots per hour, being one 
knot per hour in excess of that stipulated for by the 
Admiralty. Another condition was that the boat was to 
be delivered at Portsmouth. She was therefore modelled 
to have the necessary stability for sea-going, hence the 
draught exceeded that of thuse then built by Messrs. 
Thornycroft and Co, and Messrs. Yarrow and Co. by 
12in., and the boat proved an able sea-going boat by 
steaming from Land’s ind to Portsmouth against a heavy 
breeze of south-east wind, so that in our case the Admiralty 
did not require to stretch their discretionary power be- 
fore accepting same. 

Your inserting the above in your first issue will much 
oblige Your obedient servants, 

Hanna DoNALD AND WILSON. 

Abbey Works, Paisley, March 26, 1885, 


Pusitic Works IN FRANcE.—The expenditure of the 
French Government upon public works in the six years 
ending with 1884, inclusive, was 90,049,139/, 





A Larce Art Castinc.—On account of the numerous 
difficulties attending the work of moulding and casting, 
large bronze statues have hitherto been made in several 
pieces, which were afterwards joined together. On 
March 11 a bronze statue of heroic size and measuring 
10 ft. in height, was cast in one piece by Henry Bonnard, 
of New York. The casting weighed nearly two tons, and 
is claimed to be the first instance of art casting of this 
dimension, which was cast in one piece. 


Messrs. KERSHAW AND POLE (Limited).—It is ie 


to convert the well-known business of Messrs. Kershaw 
and Pole into a limited company, with a capital of 
20,000/., divided into 4000 shares of 5/. each. The estab- 
lishment comprises silica and sand works, a Dinas brick 
factory and lime quarries, situated at Penwyllt, South 
Wales. The making of Dinas silica bricks is a speciality 
of the firm, and forms a large and rapidly increasing 
business, over 2} millions being used by three works in 
this country, while poses Nese shipments are made to 
the Continent, America, and Canada. The output of the 
company’s silica sand deposits, which is used among other 
purposes for the beds of furnaces, is 1200 tons a month, 
= the limestone quarries are on a very extensive 
scale, 


Bast FURNACES IN PENNSYLVANIA.—At the commence- 
ment of 1885 there were 72anthracite blast furnaces in opera- 
tion in a viz., 24 in the Lehigh Valley, 17in 
the Schuylkill Valley, 8 in the Upper Susquehanna Valley, 
and 23 in the Lower Susquehanna Valley. The produc- 
tive capacity of these furnaces was as follows :—Lehigh 
Valley, 7005 tons per week ; Schuylkill Valley, 4120 tons 
per week; Upper Susquehanna Valley, 2059 tons per 
week ; and Lower Susquehanna Valley, 4870 tons per 
week, The number of bituminous or coke blast furnaces 
in operation in Pennsylvania at the commencement of 
1885 was 35, viz.:—Pittsburgh district, 7; Allegheny 
district, 1; Shenanago Valley, 9; Youghiogheny Valley, 
4; and Juniata and Conemaugh Valleys, 14. The pro- 
ductive capacity of these furnaces was as follows :— 
Pittsburgh district, 5180 tons per week; Allegheny 
Valley, 85 tons per week ; Shenanago Valley, 4420 tons 
per week ; Youghiogheny Valley, 1520 tons per week ; 
and Juniata and Conemaugh Valleys, 4744 tons per week. 
It follows that the aggregate productive capacity of the 
blast furnaces in operation in Pennsylvania January 1, 
1885, was 33,953 tons per week, 
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EXPAN DING MANDREL F OR FACING NUTS. 
To face nuts with accuracy it is necessary that they 
should be held firmly by a screwed mandrel which fits 
tightly into the threads. But it is tedious work, forcing 
nuts on and off a screw that fits them so tightly that it 
will hold them against the pressure of the tool ; and to 
avoid this, the expanding mandrel shown in the an- 
nexed engraving has been designed. The mandrel is 
hollow, and is cut, after it is otherwise complete, into 
three parts. The central hole is taper, and fits upon a 
conical core fastened to the nose of the lathe mandrel. 
The three parts are held in place by asleeve, which 
at one end has recesses to fit collars on the mandrel, 
nd at the other end a screw thread by which it can 
be made to travel along the core, carrying with it the 
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split mandrel. In use the nut to be faced is screwed 
upon the mandrel by hand, and then the sleeve re- 
ceives half a turn. This draws the three parts of the 
mandrel up the incline and expands them into the nut 
so that the latter is rigidly tixed. Two ends of the 
nut are then faced simultaneously, and the half-threads 
at each end are taken out by a hand tool to prevent 
them burring up. A half-turn of the sleeve releases 
the nut, which is removed to make way for the next. 

The same core and sleeve can be provided with 
several sizes of split mandrels, both screwed and plain, 
and suitable for many classes of work. The mandrel 
is made by Messrs. H. B. Barlow, Jun., and Co., 
Chester-road, Manchester. 








MARINE STEEL BOILER. 
Experience inthe Use of Thick Steel Boiler Plates.* 
By Mr. W. Parker. 

AN ordinary cylindrical boiler 13 ft. in diameter and 
16 ft. long, designed for a pressure of 150 lb. per square 
inch, for which the scantlings were amply sufficient, burst 
under the hydraulic pressure. The pressure was applied 
very carefully, and when it had reached 240 lb. the frac- 
ture occurred, extending completely across one of the shell 
plates, and to a slight extent also into the adjoining 
late. 

, The boiler was constructed entirely of steel made on the 
Siemens-Martin process by a firm who enjoy the repu- 
tation of producing a material second to none in the 
country. 

The plates were all tested at the steel works and ful- 
filled the requirements of both Lloyd’s Register and the 
Board of Trade. 

I find from our surveyor’s report that the sample from 
the particular plate which failed—which was 1} in. thick 
—stood a tensile strain of 29.6 tons per square inch with 
an elongation of 20 per cent. in a length of about 8 in., 
whilst strips cut from it were bent almost double, cold. 
In fact the material appeared, from the mechanical tests 
applied before it left the steel works, to be in every respect 
suitable for the purpose for which it was intended. 

One remark, however, may here be made, namely, that 
the plate in question was exceptionally large and heavy, 
viz., 20 ft. long, 5 ft. 6in. wide, and 1} in. thick, weighing 
about 2 tons 16 cwt. 

This material was built up into a boiler by a company 
who have had an unusually extensive experience in the 
manipulation of steel, having turned out no fewer than 
175 boilers of this material. 

The plates were treated precisely as other steel ~~ 
have been treated in the same works, and with all the 
appliances which experience has shown to be necessary, 
all the holes were drilled, and the plates were then heated 
in a furnace and bent to the required curvature in a pair 
of powerful vertical rolls in the usual manner. 

Under these circumstances it appeared at first sight 
astounding to find the material tearing under a pressure 
which represents a strain of 6.7 tons per square inch only, 
or less than one-fourth of the strain which the original 
sample withstood. In addition to this the appearance of 
the fracture indicates that the plate did not possess any 
ductility, stretch, or elongation whatever. 

Neither the steelmakers nor the boilermaker have as 
yet afforded any satisfactory explanation of the occur- 
rence 





* Read at the twenty-sixth session of the Institution of 
Naval Architects. 
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It is without doubt a most serious affair, —— in 
view of the high pressures which have now become s0 
common. 

On hearing of this accident the Committee of Lloyd’s 
Register instructed me to investigate the matter, endea- 
vour to ascertain the cause of the accident, and, if pos- 
sible, recommend some measure to prevent such an occur- 
rence in the future. My investigations were only com- 
pleted last Tuesday, and as such a serious matter as this, 
which bears upon the safety of life and property at sea, 
must naturally give rise to no little speculation amongst 
engineers and steelmakers, and has already produced 
great consternation in many quarters, I have taken this 
opportunity of laying before you a short statement of the 
facts as they have come before me, the results of my in- 
vestigations, and the conclusion which I have arrived at, 
with a view to eliciting from the various steelmakers and 
steel users here the benefit of their views and experience. 

Upon my visit to the boilermaking works I was fortunate 
enough in finding a sister boiler to the one which had 
burst, ready for testing. 

This boiler was tested in my presence to 300 1b. per 
square inch, and was carefully measured and gauged and 
found to show no signs of deflection or yielding. 

I also ascertained from an examination of the testing 
appliances that an abnormal pressure could not possibly 
a been exerted at the time of the testing of the first 

viler. 

Seeing that the plates that broke had stood all the 
mechanical tests required, before leaving the steel works, 
and that when worked into the form of a boiler shell it 
gave way at less than one-fourth of its original strength, 
it appeared at first sight that the plates had been in some 
way injured, or had undergone some material change from 
the time they left the steel works until they were rivetted 
into the form of a boiler shell ; therefore it became neces- 
sary to look carefully into the mode of manipulation of 
the plates in the boiler shop and especially the heating 
and bending of them. 

One of the plates was bent in my presence. It was 
heated in an ordinary plate furnace, but when taken out 
was far from being of a uniform heat; the end of the 
plate near the door of the furnace was at a black heat, 
which gradually increased towards the other end to adark 
red heat. Then the plate was turned end for end and 
again placed in the furnace with a view to heating it as 
far as possible uniformly, but when again drawn out of 
the furnace it was seen that the heat was not at all 
uniform, on2 end being of a dark red or nearly black heat, 
— gradually cooled down toa blue heat at the other 
end. 

In this condition it was passed through aset of powerful 
vertical rolls, and bent to the required curvature. The 
plate passed through these rolls six times, and by the time 
the operation was completed one end of the plate was 
quite cold, while the other end remained at a blue heat. 

It was thouzht that this unequal heating of the plate 
may have set up in the body of the plate excessive strains 
of a dangerous character, and that these strains were 
aggravated by rolling the plate at a dangerous heat, it 
being well known that all steel becomes brittle when 
worked at a blue heat, and it is, I think, generally ad- 
mitted that it is far safer to work steel cold, or red hot, 
than at any heat between these two points. Steel plates, 
and especially large ones, must be injured by such treat- 
ment, but as to the intensity of the strains set up, or their 
exact locality, nothing definite can be said, to ascertain 
the nature of the material as it s Test pieces were 
cut from the fractured plate, both close to the fracture 
and apart from it, and subjected to tensile test at one of 
Lloyd’s proving houses, with the following results, which 
the engineers have kindly communicated to me. 














o | = =%| & 
£ 7 Se 3 eo s 
2 S - ee 25 So; 

Sample 5 fF, 2 |S lee s¢ 

Samples. Zig r ¢ | $0 55 =e 
= 6 5 +. aa 
£13 S Ss | 45 KS Se 
BR o<| & a |_a" x 12) 

tons. |per c 








Ar bd Set tb rt? | Breadth. 





SEX. 32. 34 | 2y%, 
$.C. HI 33. 3.59 | 2h 
Me. | 32.93 | ¢ 1}} 
8. C. H. 2X | 31.85 | 23.4 (1g 
2 ae 29.7 | 21.8 | 13 | 
S. EXxX... 29.56 26.6 | 24 
Ss EEX. 30.5 | 28.1 24 
S$. IXXX 30.3 | 27.34 | 2¥ | 


From these tests it appears that the proved tenacity 
of the plate ranges from 29.5 tons to 33.1 tons, while the 
elongation stands at from 21.8 per cent. to 28.1 per cent. 
in a length of 8 in. 

I may say that I corroborated these tests by others 
made from the same plate for my own information in 
London, and they were alsu corroborated by other tests 
made for the information of the steelmakers. 

This range of from about 4 tons in the tensile strength 
of a plate of homogeneous metal like mild steel is very 
unsatisfactory. 

I obtained samples of the plate, and submitted them to 
five eminent and independent metallurgists, who have 
kindly furnished me with the results of their chemical 
analyses, which are as follows : 


Carbon. Silicon. Sulphur. Phosp. Manganese. 
36 015 055 087 1.05 
20 .016 -044 .076 641 
.33 .010 038 .065 .612 
.30 .018 044 -063 .648 
.26 005 .038 .067 650 


The most striking feature in these analyses is the large 
proportion of carbon shown to exist in the plate. It is 
particularly high for boiler plates. Material used for 








thin plates, say, from 4in. to Zin. thick, to stand the 
same mechanical tests as these thick plates did, would 
not contain more than from .15 to .18 of carbon; and 
these facts led us to further experiments. 

In view of the great difference in carbon between a 
thick plate and a thin one to stand the same mechanical 
tests, it was deemed desirable to make an experiment 
which would determine to what extent work in the shape 
of rolling, and especially rolling thin plates, which, during 
the latter part of the operation must of necessity be rolled, 
comparatively speaking, cold, affected the tenacity and 
ductility of the material. A slab of steel containing about 
the same amount of carbon as the plate that ruptured, 
viz., .33, was obtained at the steel works where the plate 
was made, and rolled at one heat down to 3 in. in thick- 
ness, This material, had it been rolled down to 1} in. 
plate, judging from the carbon it contained and the tests 
of the broken plate, as well as the opinion of the steel- 
makers, would have had a tenacity of from 30 to 34 tons 
per square inch. It was found, however, that when rolled 
down to 4 in. thick its tenacity was increased to from 35 
to 41 tons per square inch, with an elongation of from 21 
to 24 per cent. in a length of 8in. Other pieces were 
made hot and quenched in water. These, when tested, 
broke at a tenacity of from 44 to 45 tons, and had, practi- 
cally speaking, no stretch at all. 

Pieces were cut from the fractured edge of the plate, 
and subjected to tensile, bending, and temper tests. 

They showed a tenacity of 33.5 to 34.2 tons per square 
inch, but they stretched 13 and 16 percent., and broke 
with a crystalline and apparently brittle fracture, as will 
be seen by the specimens produced. They bent cold toa 
considerable degree, but when made red hot and quenched 
in water, instead of bending, as pieces of a thin plate of 
similar tenacity and ductility would do, they broke under 
the first blow of a hammer without any bending what- 
ever. The material was so high in carbon as to take a 
temper and become quite hard and brittle. 

Further cold bending tests were made from pieces of 
the broken plate, both before and after being annealed : 
those which were tested before annealing bent fairly well, 
strips } in. square bent to an angle of 49 deg. and 61 deg., 
as will be seen by the specimens, the fracture showing a 
considerable amount of alteration in form ; while thuse 
pieces which were tested after annealing bent much 
better, in fact, almost double. Strips, however, that were 
heated and quenched in water broke short without any 
bend whater at the first blow of a hammer, and thus cor- 
roborated the previous experiments made in London, 
before referred to. 

These experiments point to the fact that the plate which 
gave way must have become partially tempered by the 
heating and cooling to which it was subjected for the 
purpose of rolling it into its cylindrical form. 

Having thus placed before you the nature of this acci- 
dent, and the steps taken with the view of unravelling 
the supposed mystery, I now venture to state what infer- 
ences may, in my opinion, be drawn from the results of 
the investigation. 

I think it will be acknowledged that a material which 
is so high in carbon as to take a temper and break short as 
described, even if it possesses high qualities of tenacity 
and ductility before being tempered, must be looked upon 
as unreliable and altogether unsuitable for use in marine 
boilers. 

It would appear that the desire to obtain high steam 
pressures, and to use steel of a higher tenacity con- 
sistent with a large amount of ductility, has caused 
the marine engineering world to unknowingly drift into 
using a material of a most unreliable and unsuitable 
character for the shells of marine boilers, more especially 
when the usage which such plates received in heating 
and bending is considered, for, except among steelmakers, 
it does not appear to have been generally known that the 
thicker a plate is, the more brittle and erratic in its 
behaviour it must become, as compared with a thin plate 
made to stand the same mechanical tests as far as tena- 
city and ductility are concerned, as, otherwise, I feel 
convinced that the increase in tenacity from 29 to 
32 —_ for thick boiler shells would not have been advo- 
cated. 

So far 2s Iam concerned, and the society which I re- 
present, 1 may say that it has always been our endeavour 
to discourage the use of high steel. The rules of Lloyd’s 
Register require boiler plates to have a tensile strength 
of from 26 to 30 tons, and have done this from the com- 
mencement of the use of steel, because we felt that the 
higher the tenacity arrived at, the more likelihood there 
would be of the plates giving trouble, and our whole 
desire has been to keep the material mild. We have, 
however, had considerable pressure brought upon us by 
manufacturers and engineers, to allow a strength of 32 
tons per square inch. 

This accident and the investigations which have fol- 
lowed, clearly point out that engineers have been drifting 
towards the use of an unreliable material, or at all events 
a material which is too near the verge of danger to be 
pleasant, a state of things that should not exist with 
steam boilers. 

I would therefore urge, in order to remedy this growing 
evil, that the tenacity of steel plates for boiler shells, 
which are becoming thicker every day, should in no case 
exceed 30 tons; and that the practice of using enormcusly 
large plates should be discouraged; while more care 
should be exercised in uniformly heating and bending 
these plates. 

I have conferred with the principal steelmakers in the 
kingdom on this subject, and am able to say that they 
agree with me, and are decidedly of opinion that steel 
plates more than 1 in. in thickness, and having a tenacity 
of more than 30 tons, must contain so much carbon as to 
render them unsuitable for boiler-making purposes ; 
although they may possess the necessary tenacity and 
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rowel to withstand the usual tensile and cold-bending 
ests. 

_ I venture to hope that this paper will be made the sub- 
ject of a discussion, with a view to obtaining further 
opinions respecting the important points in question. 





PADDLE-WHEEL STEAMERS. 
On the History of Paddle- Wheel Steam Navigation.* 
By Mr. Henry SanpHAM. 

THE origination of the propulsion of vessels by steam 
power is claimed by several individuals and by several 
countries. Spain and France both assert their prece- 
dence ; but it is now generally admitted that to Great 
Britain is due the merit of having introduced and esta- 
blished the successful practice of steam propulsion. 

The application of paddle-wheels to propel boats or 
vessels dates back to the time of the Roman empire, and 
even earlier ; for it is known that the Chinese, Egyp- 
tians, and Greeks employed paddle-wheels for that pur- 
pose. In the Roman vessels the wheels were probably 
driven by slaves oe some mechanical arrangement 
of spindles, wheels, pulleys, and ropes, or perhaps by 
mere direct action of manual labour; the feet also may 
have been employed. A drawing is given in Cutts’ 
** Medieval Ages” of an early 15th century vessel pro- 

lled by oars which were worked by slaves lying on their 

acks in the vessel’s hull, and pushing the oars with their 
legs and feet. The feet were kept in position by straps 
which enabled the oars, apparently balanced, to « lifted 
out of the water and carried back after each stroke. A 
rare and curious work in twelve books, by Robert Val- 
turius of Rimini, ‘‘De Re Militari,” published in 1472 
and printed by Beughem, contains representations of 
a with one pair and with five pairs of paddle- 
wheels. 

1543.—It appears that Blasco de Garay, a Spaniard, 
made an experiment on propelling a poner { Me mechanical 
power at Barcelona in 1543, beforethe Emperor Charles V., 
who paid all expenses incurred. Nothing is known beyond 
the record of this experiment, and that a steam-driven ma- 
chine or engine working paddles was used to propel the 
‘*pyroscaph.” The invention died with the inventor. 
No claim however is said to have been raised upon it 
until after the true introduction of steam power for pro- 
pelling vessels. . 

1682.—The earliest date recorded for the application, in 
Great Britain, of paddle-wheels to the propulsion of vessels 
seems to be 1682, in which year Prince Rupert’s (1619- 
1682) state barge was propelled by paddle-wheels. At 
the same period tug-vessels, with paddle-wheels driven 
by horses, were proposed to be used for towing sailing 
vessels against wind and tide. 

1690.—Denis Papin, a French mechanician who was 
born at Blois in 1647 and died in 1714, isnext recorded as 
having propounded the propulsion of ships by mechanical 
means. In 1690 he proposed to propel boats by wheels 
‘‘worked by racks and pinions working in steam cylin- 
ders.” This proposal does not seem to have developed 
beyond an idea. In 1681, however, he had already im- 
mortalised himself by the invention of the ‘‘ digester” 
known by his name, which still continues in practical use 
at the present day. 

1736.—On the expiration of the patent of Thomas New- 
comen, of Dartmouth, for his atmospheric engine, one was 
taken out in 1736 by Jonathan Hulls, an English mecha- 
nician, for moving a boat by a steam engine, or rather 
** for the application of the atmospheric engine to actuate 
or propel a boat by paddles for towing vessels in and out 
of rivers and harbours.” In 1737 he published in London 
a descriptive pamphlet with drawing, an original or very 
early copy of which is in the possession of Sir Frederick 
Bramwell. The proposal was to drive a fan or wheel at 
the stern of a boat, by a steam engine working a series of 
pulleys with straps or ropes passing over them ; and there 
were —— for preventing a back motion of the 
stern-wheel. 

1752.—Daniel Bernouilli (1700-1782) suggested in 1752 an 
arrangement of submerged artificial fins for propelling a 
vessel. In 1757 he was awarded a prize by the French 
Academy for his demonstration of the use and effect of 
pega and other forms of propellers to be worked 
y steam power or the expanding gas of gunpowder. A 
propeller was exhibited at the Scientific Apparatus Exhi- 
bition at South Kensington in 1876, called the undulating 
propeller, the invention of A. H. Garrod, the idea of 
which appears to have been taken from the undulating 
fins of the pipe-fish and sea-horse. In 1882 a small buat 
was tried on the Thames with a fin propeller, the inven- 
tion of C. F. Osborne. Mr. Pichler’s propeller 1860 is 
also of this fin class. 

1753.—Through the activity of MM. Euler and Mathon 
de la Cour, engineers of Lyons, France again took a pro- 
minent part in the mechanical propulsion of ships. Euler 
employed the vessel’s crew in watches to drive an upright 
wooden shaft by long levers on each deck. On the topof 
the upright shaft was keyed a large crown wheel of wood 
having wooden teeth or pins which geared into a run 
pinion on a horizontal shaft running across the vessel an 
through her sides, and carrying the paddle-wheels outside 
the hull. Dela Cour drove his paddles by an endless 
rope ladder suspended over two pulleys which were keyed 
on a horizontal shaft across the upper deck. The ladder 
was worked by men stepping on its rungs, exactly in the 
manner of the tread-wheel. The paddle-shafts and paddle- 
wheels were made to revolve by means of ropes from 
pulleys on the ends of the main shaft to pulleys on the 
paddle shaft, which, with their wheels, were run out of 
the ship’s side about her draught line. The shafts and 
wheels could be shipped or unshipped at will. In 1755 
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Canon Gautier, of Nancy, presented tothe Royal Society 
of that place a paper on the proposals of MM. Euler and 
De laCour, maintaining that the strength of the vessel’s 
crew, working their machinery, would not be sufficient to 
give any great speed toa ship. As the only means of ob- 
taining the requisite power, he i, ge employing a 
steam engine, and pointed out several ways of doing so, 
and thereby of producing rotary motion of the paddle- 
wheels. Practically, however, at that time the steam 
engine had not yet arrived at the stage in which it could 
be conveniently applied to the propulsion of vessels. Two 
conditions were wanting to adapt it to this purpose, 
namely, rotary instead of simple reciprocating motion, 
and continuous instead of intermittent motion of the 
engine itself. 

1782.—The Marquis de Jouffroy at Lyons, in 1782, con- 
structed a steamboat which ran for fifteen months on the 
River Saéne. She was 140 ft. long, 15 ft. wide, and drew 
3.2 ft. of water. She had a horizontal single-cylinder 
engine, the cylinder being placed inside the boiler, as 
was subsequently done by Trevithick- Motion for the 
paddles was obtained by means of an iron frame sliding 
backwards and oweade with the engine stroke. To 
the top and bottom bars of the frame were attached 
double sets of pauls ; and on the paddle shaft, which ran 
through the frame, two cam-wheels were fixed. In the 
outstroke of the engine the cam-wheels were pushed by 
the pauls on the top of the frame, and in the instroke 
were pulled by those on the bottom, whereby an_inter- 
mittent rotation was imparted to the paddle-wheels. In 
the South Kensington Museum is a sketch of this stean:- 
boat, lent by Mrs. Bennet Woodcroft, copied from a 
French print. The Comte d’Auxiron, a French nobleman 
of scientific pursuits, is also mentioned as having previously 
constructed a steamboat in 1774, and tried it on the 
Seine; and in 1775 M. Perier is said to have placed 
on the Seine a steamboat which had an engine of one 
horse-power. 

1782.—James Watt, who was born in 1736 and died in 
1819, perfected in 1782 his double-acting condensing 
steam engine, continuous in its working, and controlled 
by the governor. This achievement opened out an en- 
tirely new and perhaps never-ending career for the steam 
engine. The flywheel on the main shaft secured the con- 
tinuous action ; while the crank, seemingly an invention 
of Watt, supplied a simple and practical means of con- 
verting reciprocating into rotary motion. 

1786.—This year forms another epoch in the propulsion 
of vessels by paddle-wheels. Patrick Miller, of Dal- 
swinton in Scotland, had been experimenting for some 
time on the propulsion of boats by paddle-wheels 
worked by manual labour. In the Kensington Museum 
there is a coloured engraving, lent by Mrs. nnet 
Woodcroft, of the Edinburgh, a triple-hulled vessel 
designed 3 | him and built in 1786 at Leith; she 
appears to have been 71 ft. long, with 214 ft. extreme 
breadth, and 3 ft. depth of hulls. Her paddle-wheels 
were 6 ft. in diameter, and 44 ft. in breadth ; they had eight 
float boards, 4? ft. long, Yin. deep. The wheels were 
turned by manual labour, as depicted in the engraving ; 
they were set between two of the three hulls, one ahead 
of the other, and were housed in. The vessel was fitted 
with three masts, square rigged. As, however, she did 
not prove satisfactory, Miller was advised by his sons’ 
tutor, James Taylor, to turn attention to the steam engine 
for the propulsion of his vessel. Accordingly in 1786-7 he 
entered into negotiations with William Symington, an 
— and mechanic at the Wanlockhead Lead Mines, 
N.B., who in 1787 patented ‘this new invented steam 
engine on principles entirely new.” Symington was to 
fit one of his new invented steam engines into a double- 
hulled boat of Miller’s then on Dalswinton Lake. The 
boat was 25 ft. long, 7ft. wide. Her steam engine under 
Symington’s directions was made in brass by George Watt, 
founder, Low Calton, Edinburgh. In October, 1788, the 
completed engine was placed in the boat, and connected 
to two paddle-wheels, driven with intermittent motion by 
rod and chainwork attached to ratchet-wheels on the 
paddle-wheel shafts. The paddles were placed fore and 
aft in the boat’s length. When the boat was started 
under steam a speed of five miles per hour was recorded. 
Symington’s engine is now in the Kensington Museum, 
the property of Mrs. Bennet Woodcroft ; it was reinstated 
in 1854 for the late Mr. Woodcroft by Mr. John Penn, 
and has been actually under steam. The engine is a 
single-acting a engine; the two cylinders 
with open tops are on y about 4in. in diameter, and the 
stroke is about 9in. Fora considerable period after the 
success of this steamboat on Dalswinton Lake nothing im- 
portant seems to have transpired towards developing 
steam navigation, 

1801.—William Symington, however, was employed in 
1801 by Lord Dundas, governor of the Forth and Clyde 
Canal, to construct a steamboat to be used on the canal 
for towing the ‘‘sloops.” In 1802 the Charlotte Dundas 
steamer was turned out, having a stern paddle-wheel 
driven by a double-acting horizontal engine with cylinder 
22 in. in diameter and 4ft. stroke. In March, 1802, she 
towed on the canal two loaded sloops of 70 tons burden 
each, accomplishing 194 miles in six hours against a head 
wind. Her career, however, was then stopped, through 
fear lest the canal banks should suffer destruction from 
the agitation of the water by the stern-wheel. The speed 
when not towing reached six miles perhour. Her success 
induced the Duke of Bridgewater to give Symington an 
order for eight similar boats for service on his cana] in 
England; but owing to the duke’s sudden death the 
order was never carried out. 

1801.—Charles Earl Stanhope (1753-1816) in 1801 endea- 
voured to apply the duck’s-foot a em proposed 1752-3 
by the Swiss inventor Génévois. It was revived in 1882, 
when a steam launch fitted with this class of propeller, 
proposed by Mr, Welton, was exhibited at the Naval and 





Submarine Engineering Exhibition at the Royal Agri. 
cultural Hall, Islington, London. 

1807.—Robert Fulton (1765-1815), an American engi- 
neer, is said to have visited, inspected, and _ tried 
Symington’s steamboat in 1802, and to have taken careful 
notes of her machinery. In 1803 experiments of his in 
France, with a steamboat on the Seine, are recorded as 
taking place. In August, 1803, he is stated to have given 
an order to James Watt, Soho Works, Birmingham, for 
an engine of 20 horse-power for a vessel called the Cler. 
mont, to be built in America. The diameter of the 
cylinder of this Soho engine was 24in., and the stroke 
4ft. The principal parts of the engine were forwarded 
to America in 1805. The vessel, her paddle-wheels and 
gear, and the subordinate parts of the engine were de- 
signed and executed by Fulton himself. The steamer, 
completed in 1807, was 133ft. long and 18ft. wide, or 
nearly seven and a half times as long as she was broad, 
with 9ft. depth of hold. She ran from New York to 
Albany, 150 miles, in thirty-two hours, and returned in 
thirty hours; after this trip she was advertised as a 
regular passenger and cargo trader between New York 
and Albany, and steamboats were thus established in 
America, Another steamer, the Car of Neptune, had a 
length 7.44 times her breadth. 

In America steam navigation was pushed on so ener- 
getically that in 1818 a steamer for ocean service, the 
Savannah, was turned out, of 100ft. length and 26 ft. 
breadth, or 3.84 times as long as broad, and drawing 14 ft. 
of water loaded. She was sent to St. Petersburg, and re- 
turned to New York. In connection with St. Petersburg 
it should here be mentioned that Mr. Charles Baird, an 
English engineer established there, fitted a Russian-built 
barge with steam machinery and paddle-wheels in 1815, 
A drawing of this vessel exists in the Museum at Kensing- 
ton, which portrays the boiler as set in brickwork with a 
brick-built smoke stack, whilst the paddle-wheels, having 
each two floats only, were fitted with gear for feathering 
the floats. The engine had a flywheel on main shaft, and 
drove the paddles by geared wheels. 

1811.—In this year the celebrated British steamer, the 
Comet, was built at Glasgow by J. and C. Wood, for 
Henry Bell, an hotel keeper at Glasgow. She was a 
wooden vessel 40 ft. long on the keel, 104 ft. beam, and 
25tons burden. The machinery was made in 1812 by John 
Robertson, of Glasgow, who died in 1868 at the age of 
eighty-six. The engine is preserved in the Patent Office 
Museum. It is a table condensing vertical engine of 
three to four horse-power, nominal, and is fitted with a 
bell-crank motion of James Watt for driving. The Comet 
had originally four paddle-wheels, two on each side of the 
hull, fore rem aft of the centre of her length. Ultimately 
she was propelled by two wheels only, one on each side ; 
the speed was five miles per hour, She plied between 
Glasgow and Helensburgh. 

(To be continued.) 
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BOATS. 


6255. H. Hargreaves, Stratford. Lifeboat or Ark. 
(6d. 4 Figs.) April 10, 1884.—The lower part of the boat is more 
or less of the shape and proportions of an ordinary boat, but above 
the gunwale is provided with a suitably-shaped arched roof over 
the entire boat, curved so as to present a surface capahle of resist- 
ing the action of the waves in a heavy sea, A portion of the roof 
is made removable preferably in segments that may be lashed on 
the inside walls of the boat. The boat is divided by a bulkhead 
into two compartments, one of which can be made water-tight, 
whilst the other can be used as an open-decked boat. The boat is 
propelled by a screw operated by hand-gearing. The mast is 

assed in a water-tight manner throughthe bulkhead. (Accepted 

‘ebruary 10, 1885). 








PROPELLERS. 


5388. J. McGuirl, Maryport, Cumb. Propelling 
Boats. [4d.] March 25, 1884.—The inventor claims: A ship's 
propeller consisting of an endless band, preferably formed of two 
parallel chains tied together by steel bars, which revolves on 
suitable adjustable pulleys on the vessel’s side, and on which 
fans are hinged in pairs, one being stayed’ forward and the 
other aft in such a manner that the stay lines slacken when pass- 
ing over the after pulleys so as to feather the floats on leaving the 
water, the band being driven in any convenient manner sub- 
stantially as shown and described. There are no drawings. (Ac- 
cepted February 10, 1885). 


5626. A. D. de Bruignac, Versailles, France. Con- 
struction of Propelling Screws. (8d. 11 Fiys.) March 
28, 1884.—This consists in constructing the blade of a screw pro- 

lier by the juxta-position of helices, which, although having 
ndividually a uniform pitch, have nevertheless a different pitch 
as compared with one another, that is so that the intersection of 
the blade surfaces with cylinders concentric to the axis, give helices 
having different pitches. (Accepted January 20, 1885). 


BOAT DETACHING GEAR. 


5937. E. J.P. Brownand G. W. W. Paine, Dover. 
Boat Lowering and Disengaging Gear. (6d. 6 to 
April 4, 1984.—The detaching gear comprises a pair of reve 
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dog hooks turning freely ina socket and keeping the boat sus- 
pended by its own weight. The hooks are preferably kept to- 
gether by a locking device. Referring to the illustration, the 
hooks A are raised until their ends meet in the shackle k and are 
held in this position by the weight of the boat and further secured 
by a locking device C. The ropes from the blocks are _ 
through guides to a capstan placed preferably under the after thwart 





of the boat and provided witha brake. The boat being suspended, 
when required to launch it, the brake is released and if the lock- 
ing device has been released previous to the lowering of the boat, 
directly the boat is water borne, the dog hooks will automatically 
fall apart. The locking device may, however, be released separately 


or simultaneously by means of a cord at the desired time. (Ac- 
cepted February 3, 1£85). 
BREAKWATERS. 
57. G. H. Ireland. 


68 T. Beamish, Queenstown, 
Breakwaters, Retaining Ww: &c. (4d. 7 Figs.) April 
26, 1884.—This refers to Specification 1695 of 1882, and consists in 
constructing the blocks or component parts of such structure 
so that the blocks or component parts of each individual column 
of the structure interlock with each other, that is to say, that 
each block engages or interlocks with the blocks above and below 
it. (Accepted February 13, 1885). 


SHIPS’ RAILWAYS. 


4892. J.B. Eads,London. Turntables or Switches 
for Ship Railway, &c, (6d. 2 Figs.) March 14, 1884.— 
The turntable or switch is constructed after the manner of a 
pontoon, and of the dimensions necessary to receive the ship train 
or engine to be deflected, and of such displacement as will carry 
the same afloat. Referring to the illustration, the pontoon A is 
constructed of cellular compartments arranged in groups, each of 
which can be put into communication with a central compartment. 
The pontoon turns on a pivot preferably consisting of a ee tube 
B working through a stuffing-box at the bottom of the basin C, 
and directly connected with the central compartment, communi- 
cating by suitable valves or sluices with the several compartments. 
The basin in plan view takes the form of two sectors of a circle 
connected and pivotted at their inner or central parts, or of a 
single sector of a circle pivotted at one end, the object of such 
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shape being to effect a saving of time in floating or grounding the 
pontoon during the operation of deflecting the train. In ground- 
ing the pontoon the water admitted to the compartments of the 
ntoon is taken from the basin C, and hence the water level inthe 
asin sinks whilst the water in the pontoon rises. Similarly in 
giving it sufficient buoyancy to allow of its being swung through 
the desired angle with a minimum of friction on the fixed way c, 
the water is taken from the pontoon and discharged into the 
basin, only a fractional amount of water having to be removed in 
each case. Care must be taken during the transfer of the weight 
to destroy the surplus buoyancy of the pontoon by admitting 
water to the ends or corners of the pontoon. The centrifugal 
pump may be mounted on the pontoon, when the pivot B may be 


solid. (Accepted January 30, 1885). 
4893. J. B Eads, London. Raising and Lowerin 
ps, &c., by Pontoons. (6d. 3 Figs.) March 14, 1384 


, 
This refers to Specification 5512 of 1883, The ships are raised by 
means of pontoons constructed with longitudinal and transverse 
girders supporting the lines of rails and with a system of hydraulic 
rams, the longitudinal girders serving also as equalising trusses 
for the action of the hydraulic cylinders. The connecting pipe 
lines of these cylinders are fitted with stop valves for the purpose 
of checking the motions of the dock or arresting it. The pontoons 
are provided with means for holding them steady in their correct 
position when raised to the proper height, so that the line of rails 
on the permanent way and on the dock shall coincide. A series of 
guide columns rest upon and are secured to proper foundations 
and are provided at the top with adjustable collars which arrest 
the upward motion of the pontoon. The columns are also fitted 
with key slots and movable keys which can be operated so as to 
prevent the pontoon from lowering when receiving its load. The 
pumps may be on the dock or on shore. (Sealed March 24, 1885). 


LOCOMOTIVE ENGINES. 


F. W. Webb, Crewe. Locomotive and other 
Steam Engines. (6d. 7 Figs.) March 12, 1884.—This re- 
lates to mechanism for effecting the pase Bay adjustment of 
the valve gear of compound engines, so that both valve gears can 
be simultaneously reversed, and be separately adjusted, and to 
the arrangement of the blast pipe in engines where the exhaust is 





used for creating a blast. Referring to Fig. 1, the tubular screw 
nut b, operated by the handwheel a and prevented from end 
movement by a shoulder and lock nuts, screws on toa screw d, 
which is prevented from rotating, and is connected at its quter end 





by & pivot toa beam A, whose ends are jointed respectively to 
rods) k leading respectively to the low-pressure and high-pressure 
valve gear, the joint pins being also connected to the rods / sliding 
in recesses formed in the face of the casting c. The edge of the 
upper rod J is corrugated, and a bleck m havingits face similarly 
corrugated, and fitting a recess in the casting, is pressed against 
the rod / by a screw and handwheel. A handwheel screw e acts 
against the end of a lever n in a recess in the casting, and 
the other end of the lever is forced against a block bearing 
against the lower edge of the lower rod 1. A inter f is 
secured to each rod l, and indicates on the cover of the casing. 
The blocks bearing against the rods / are released when the 

ears for the two valves are to be simultaneously reversed, 

ut when the low-p or high-p cylinder ia to be 
adjusted by turning the screw-nut b, the rod / for the high- 
pressure or low-pressure cylinder is clam The exhaust steam 
from the engine — into the chimney through a combined 
central and annular jet, the chimney being formed into cones 
suitable for obtaining the best result. The exhaust steam escapes as 
in the ordinary steam jet, but in reduced proportion, and one of 
more branch pipes convey a part of the steam to an annular 
chamber from which it discharges through a narrow slit. Both 
jets discharge into the same cones, i.¢., into the wide end of one 
cone connected at its upper end to the small end of the upper cone. 
The gases from the furnace pass into the annular space between 
the cones. (Sealed March 17, 1885). 


5190. D. G. Morrison, k,Ayr. Tramway 
and other Locomotive Engines. (6d. 4 Figs.) March 20, 
1884.—The exhaust steam is superheated by direct contact with the 
gases in and from the firebox and causes a forced draught through 
the boiler tubes and chimney, the steam escaping from the 
chimney as a practically invisible gas and with little noise. Inone 
arrangement the steam exhausts into a chamber situated above 
the rear of the firebox and within the steam space of the boiler, 
the chamber extending from side to side of the engine, A serics 
of tubes lead from the chamber towards the firebox ends of the 
boiler tubes, the distance between the ends of these tubes and the 
ends of the boiler tubes being such that the steam jets are not 
dispersed. The tubes may be arranged opposite the highest row 
of boiler tubes, or some may be opposite lower rows, and may be 
protected from the action of the heat of the furnace. The boiler 
tubes are preferably tapered with their smaller ends towards the 
firebox. {na modification the chamber is situated partly within 
the steam space and partly within the firebox, or the chamber may 
be situated atthe rear and outside of the steam space, or wholly 
within the firebox at its front end, a series of openings being made 
in the chamber with a space between them and the boiler tubes. 
In this latter arrangement the chamber may be surrounded by a 
water jacket. (Accepted January 20, 1885). 


5740. N.'S. Russell, London. Tramway Engines. 
(6d. 3 Figs.) March 31, 1884.—An air pump is provided in 
connection with the water condensers, or with the air and water 
condensers of the engine, and serves to produce a partial vacuum. 
The air ~ may be worked by any convenient means, for 
example, by means of a lever actuated by the piston-rod. (Ac- 
cepted January 20, 1885). 


PORTABLE ENGINES. 


7202. F. A. are ont W. Woollason, Lincoln. 
Chimney Gear for g and Lowe the Chim- 
neys of Portable Engines, &c. (6d. 6 .) May 3 
1884.—The lowering and raising is effected by means of a screwed 
spindle passing through a nut and a carrier, or through nuts, which 
are so mounted that they swivel or adjust themselves to the 
altered position of the spindle due to the position of the chimney. 
The nut and carrier are mounted in brackets secured respec- 
tively on either side of the chimney joint. If two nuts are em- 
ployed the screw is right and left-handed respectively, at its ends. 
(Accepted February 20, 1885). 

7793. (4d. 4 Figs.j—In this arrangement a quadrant or its 
equivalent is fixed on or connected with the joint bolt on which 
the chimney or funnel turns, and a worm on a shaft mounted in 
bearings fixed to the base of the chimney gears with the quadrant, 
andjis operated by a handwheel for raising or lowering the 





chimney. (Accepted February 20, 1885). 
13,702, G. F. Page, Baltimore, Maryland, U.S.A. 
Engines Provided with Endless Tracks. (4d. 


6 Figs.) October 16, 1884.—The driving and pilot wheels are pro- 
vided with peripheral grooves, and are connected by an endless 
chain having a Y/ cross-section. The endless chain forms the track, 
and is composed of hollow links having extensions extending into 
the adjoining links. (Accepted February 17, 1885). 


RAILWAY PERMANENT WAY. 


5420. J. Kerr, London. Joint for Rails. [id. 9 Figs.) 
March 25, 1884.—The joint is more especially applicable to portable 
railways and consists of a socket to receive the free end of an 
abutting rail and formed either in one piece or in two pieces—viz., 
from a plate of metal and an ordinary fishplate—secured to one 
end of a rail and arranged with respect to the rail to which it is 
secured as to permit of any dirt or mud being forced out by the 
insertion of the free end of the abutting rail. (Accepted January 
30, 1885). 

6056. F. J. Talbot, Sheffield. Railway &c. 
(Sd. 16 Figs.) April 7, 1884.—The chair is constructed so that 
an elastic steel key placed between the web of the rail and an in- 
clined face on the chair is compressed and tightly secured by a 
belt and nut and holds the rail securely in place. Fig. 1 isa trans- 
verse section of the chair with a rail secured therein, and Fig. 2 is 
a sectional elevation showing the position of the key before it is 







A 


compressed, and illustrates its adaptability to various angles of 
the surfaces against which it has to bear. The key c is made with 
two flanges, and is so placed that when in position on the bolt d 
one flange bears — the web of the rail a, and the other flange 
bears against the inclined seat of the chair, as shown in Fig. 2. 
The bolt is arranged so that it can be put in place from the top 
and may be removed from the chair without disturbing or dis- 
placing the chair. (Accepted February 10, 1885). 

12,176. M. and F. W. Stevens, Ba’ Somerset. 
Joint and Ap ces for ig Rails. 
(4d. 8 Figs.] February 6, 1884.—The shape of the chair is clearly 
shown in the annexed engraving, and the rail R is secured therein 
by means of a plate F having its inner face fitted to the web of 









the rail, and having two projecting pins K passing through the 
adjacent ends of the rails to be joined, and into the opposite face 
of the chair, and two holes for the passage of bolts by which it is 






secured tothe rail. At the back of the plate F is a box-shaped 
piece B fitting against the jaw of the chair. When the parts are 
in position they are secured by a split wedge drivenin between the 
parts Band F. (Aceepted February 6, 1885). 


12,467. T. P. Chandler, Philadelp U.S.A. Electric 
and other Railways. [4d. 6 Figs.) September 16, 1884.— 
The supports of the wire rope on which the vehicles run are pro- 
vided with long tapered troughs to presenta “— curve at the 
point of support. A large wheel having a grooved flange running 
on the rail is driven by bevel gearing from the electric motor, and 
is prevented from leaving the rail by means of two small grooved 
wheels placed below the main wheel and secured to the frame by 
springs. Three small rails arranged in a similar manner run on 
atop rail. (Sealed March 24, 1885). 


RAILWAY BRAKES. 


704. J. H. Johnson, London. (Leconteux and Gar- 
nier, Paris.) Flexible Joints or Connection Pipes Em- 
ployed in Working Railway , &e. (6d. 3 Figs.) 

anuary 17, 1885.—An india-rubber tube supported by metal rings 
admits of a torsional movement, and is entirely inclosed in a pro- 
tecting chamber or case. Referring to the illustration, the joint 
consists of a socket A provided with a slow-pitched female screw 
engaging with a malescrew upon a socket B, the axial displacement 
resulting from the turning of two adjacent sections of the pipes 
being very small. Each socket is provided with two openings. The 
sockets A and Bare connected internally by a slight tube C o 





india-rubber secured at its extremities by flanges or collars to 
seatings by the intervention of rubber washers, a tight junction 
being obtained by means of grooved washers E. The tube C is sur- 
rounded by brass rings or washers G, against which it is forcibly 
pressed by the internal pressure. When the socket A turns relatively 
to the socket B, the tube C is subjected to a torsion, and imparts 
angular motion to the rings G without producing friction between 
the rubberand metal. A screwed stop confines the play of each 
joint within safe limits. Projections on the plugs F bear on the 
washers E without interfering with the sage of air, and the 
plugs are provided with an internal hollow chamber, and an 
incline M in order to facilitate circulation of the air. (Accepted 
February 17, 1885). 


4656. H. Booth, Leith. Brakes Applicable to Rail- 
way or Tramway Vehicles. [6d. 2 Figs.) March 10, 
1884.—A brake block is forced by the action of a spiral spring 
into the angle formed by the tyre of the wheel and the rails, and 
acts partly upon the surface of the tyres and partly upon the rails. 
The brake is released by meansof achain or cord wound up either 
by the guard or engine-driver, and drawing the brake blocks out 
of contact. (Accepted January 23, 1885). 


5034. R. W. Vining, Liverpool. Brakes for Tram- 
cars. (6d. 2 Figs.) March 18, 1884.—The brake-block has two 
faces, shaped one to fit the wheel and the otherthe rail, and sus- 
pended so that on being released it shall fall, and be held with one 
face against the wheel and the other against the rail. The block 
may be combined with a sand-box, the sand escaping when the 
block is in contact with the rail. The brakes on opposite sides 
are connected by a stay, and are held in position out of action by 
a catch which isremoved by means of a system of levers, (Accepted 
January 23, 1885). 


5736. F. Wirth, Frankfort-on-Main. 
Ruyven, Deventer, Holland.) Continuous Brakes. {éd. 
7 Figs.) March 31, 1884.—The couplings for attaching the 
main pipes of the vehicles are constructed so as to indicate by 
whistling when the cock connected therewith is not open after 
the vehicles are connected and when a coupling is not con- 
nected with the dummy coupling after being detached from 
the coupling of another vehicle. The construction of the coupling 
is clearly shown in the illustration. Each coupling is provided 
with a cock a which in addition to the main passage is also pro 


(C. R. van 






. ik 











vided with a small passage at right angles thereto, and in 
connection with the main passage. When a cock is closed air 
passes through the small e to the main passage and by a 
passage c to the whistle d. The cocks are provided with levers e 
adapted to engage with each other, and be held in engagement 
by projections and springs g. By this arrangement the cocks 
must be closed before the couplings can be disconnected. After 
this each coupling continues to whiztle until it is connected 
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with the dummy coupling. When the couplings are separated by 
a pull the air escapes and the brakes are applied. The dummy 
coupling is connected to the draw-hook of the vehicle by means of 
a swivel jointand a pivot joint, so that the coupling must be dis- 
connected from the dummy coupling before two vehicles can be 
connected. (Accepted January 23, 1885). 


RAILWAY SIGNALS AND POINTS. 


4088. E. Tyer, Dalston. Electrically Working and 
Controlling way Signals and Points. (6d. 6 Figs.) 
February 28, 1884.—The signals or points are controlled by an 
electric motor situated near the signal or points, and connected 
thereto by a suitable clutch and gearing, the motor and clutch 
being brought into, or thrown out of, action by electric currents 
transmitted from a distance. Referring to the illustration, the 
motor B has on its axis a worm gearing with a wormwheel F fixed 
on a sleeve free to revolve on the spindle G. On the spindle G is 
fixed a chain barrel C and a cogwheel H. A disc J fixed on the 
sleeve carries an electro-magnet K, having a balanced armature 
kept away from the poles of the magnet by a spring, but which, 
when attracted, engages between two of the teeth on the wheel H, 
thus forming a clutch connecting the sleeve and wormwheel F to 
the spindleG. Thechain on the barrel C is attached to one end 

. of a lever whose cther end is weighted, and is connected by a rod 
and arm to the semaphore signal. The lever is weighted to keep 
the signal constantly at danger, except when lowered by the 
chain. On the loose sleeve are fixed two insulated metallic rings 
1, 2, onwhich bear springs 3, 4; the rings are connected to the 
coils of the magnet K, sothat a current of electricity can always 
be passed into the coils K, When the motor Bis putin circuit it 
revolves rapidly, causing the wormwheel F and sleeve to revolve 
slowly. If at the same time the magnet K is in circuit, the arma- 
ture L is attracted and connects the sleeve to the spindle G, which 
revolves with the barrel C, and causes the semaphore to be lowered. 
The worm is of sufficiently fine pitch to prevent the wheel F from 
running backward, even when the motor is cut out of circuit, so 
that the semaphore will remain lowered as long as the magnet K 
attracts its armature, the signal being raised when the circuit 
through the magnet is opened. The apparatus shown is operated 





















































by means of two instruments, one at either end of the section 
commanded by the signal. A train being about to enter a section 
Y Z, the signalman at Y gives Z the usual preparatory signal by 
bell or otherwise, and asthe train actually enters at Y, again calls 
the attention of Z and holds down his key, causing an electric 
current to excite an electro-magnet at Z, releasing a detent, which 
leaves the signalling handle at Z free. The signalman at Z now 
turns his handle, raising a lever, which engages with a detent on 
the spring armature of a second electro-magnet. This lever also 
works a coloured screen marked with ‘‘ Train in and out of section ;” 
to indicate ‘‘ Train in section,” lifts a contact, opening the circuit 
of the first magnet, the detent resuming its position, and makes a 
contact, causing a current to pass by a wire to the electro-magnet 
K and relay D, the relay D bringing the motor into action which 
lowers the signal. When the train has proceeded a certain distance 
it passes a contact apparatus, breaking the circuit to K, which 
releases its armature, whereupon the signal returns to ‘‘ danger,” 
and cannot be lowered again until the train arrives at Z under pro- 
tection of the signal there, and acts on a contact apparatus, which 
restores the connections to their original condition, the second 
magnet at Z being excited, and, releasing the lever, allowing the 
screen to resume its position of ‘‘train ont of section.” A re- 
versible motor connected to the points by gearing may be employed 
for working the points from a distant station. Where the signals 
and points are near the operator, they may be worked by the 
usual connections, the working levers being interlocked with the 
handles for directing the electric currents. (Accepted January 
20, 1885). 


5582. E. Hancox, New Malden, Surrey. Working 
Railway Points, Facing Point Locks and Signals. 
(6d. 1 Fig.) March 28, 1884.—As applied to a junction where 
there are two home signals, two blades slide in a shoe, one blade 
having two holes or notches in it and being connected direct to 
the points, and the other blade having one hole or notch and being 
connected by means of a crank to the bolt of the facing point lock. 
Two rods connected to the signalling cabin and to the signals, 
slide in the shoe at right angles to the two plates and are pro- 
vided with two projections or bolts, which, when the points are 
set in the proper position and bolted by the facing point, are free 
to pass through the two sliding blades so that the required signal 
ean be given for the main line or for the branch according to the 
position of the points, and consequently to which signal is free 
to be operated. (Accepted February 10, 1885). 


5677. J. Aubine, Dijon, France. Automatic Signals 
and Locking Apparatus for Railways. (10d. 18 Figs.) 
March 29, 1884.—A loose vertical shaft has fixed on it a crank, 
and a vertically oscillating lever is fixed on a shaft passing 
through the vertical shaft. At the lower part of the lever 
isa projection fitting anotch in a flat dise-shaped crank through 
which the vertical shaft passes. When the projection is in the 
notch the disc-shaped crank is locked to the vertical shaft and 





turns with its crank. When the lever is raised, the movement of 
the cranks is independent. On the passage of the train a pedal 
raises the lever and disconnects the cranks, allowing the signal 
to fall to danger, it being suitably counterweighted. By operat- 
ing the signal lever as if to alter the signal to danger, the two 
cranks are again connected, and the treadle which was retained 
by a catch, released. (Accepted February 6, 1885). 


6563. J. Tomlinson, London. Railway 
Apparatus. [&d. 7 Figs.) April 19, 1884.—The object of thee 
invention is to render it impossible for a railway signalman to take 


off a signal without the concurrence or co-operation of a second 
person, and the invention has reference to means of making and 
breaking the physical connection between the signalman’s lever 
and the semaphore arm, A divided rod is provided with teeth or 
other engaging devices, and the two parts carry respectively an 
electro-magnet and an armature. A guide, as the signal is raised, 
moves the engaging devices into and keeps them in position for 
connecting the separate parts of the rod, and a spring or weight 
normally tends to disconnect the separate parts, The arrange- 
ment is such that if the lever be actuated to lower the signal 
whilst the circuit is closed, the separate parts of the rods will, by 
the action of the electro-magnet, be held in connection, so that 
the signal is operated in the usual manner, but should the circuit 
be broken, the signal will immediately assume the danger attitude, 
and will retain that attitude notwithstanding any movement of 
the operating lever so long as the circuit remains broken, 
(Accepted February 13, 1885). 


RAILWAY ROLLING STOCK. 


550. W.R. Lake, London. (C. E. Eaton, Chelsea, Mass., 
U.S.A.) Trusses for Supporting Wheels on the Axles 
of Railway Vehicles. (6d. 5 Figs.) January 14, 1885.— 
The truss is formed in two halves. Each half of the truss is formed 
as a “unitary” casting with flanges at the abutting ends, and a 
hub or flange at the outer ends. Rods or stays unite the two parts, 
and are arranged ob‘iquely to the axis, and diverging from 
the end hubs to the middle or abutting flanges.” Referring tothe 
illustration, the two halves of the truss C each embody a disc b 
at the inner or abutting ends, and a disc or hud e at the outer 
ends, Rods /f extend from b to e, and unite the same. The outer 
end of e is enlarged at gto form an annular recess to receive the 
inner end of the hub of the wheel A, and a leather packing A is 
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inserted in a corresponding groove. Concentric interior recesses 
in the hub receive anti-friction metal i poured therein, in a fusible 
state, and held by projecting teeth. An oil chamber containing 
the oil-retaining packing is arranged between the bands of antifric- 
tion metal. A chamber at the inner end of the hub _ receives 
a leather packing and the concentric flange of aset collar. The 
hub & is supported by the dise 6 and radial studs J, and contains 
antifriction metal i and oil packing, and an end recess for a packing 
ring and flange of a set collar. The discs b are fitted together by 
an annular projection on one and a similar recess in the other. 
A concentric groove is formed in the adjacent end of each axle 
in which the lip of a sectional collar is seated and retained by a 
band. The journal of the axle extends outwards to receive the 
box inthe truck frame. (Accepted February 17, 1885). 


5415. J. F. Shallis and T. C. J. Thomas, London. 
Lamps for Lighting Railway Carriages. (6d. 3 Figs.) 
March 25, 1884.—This relates to the lamp described in Specifica- 
tion 3564 of 1881, in which a burner or burners projects into a 
combustion chamber closed at the bottom by a translucent dia- 
phragm closure, a reflector being arranged below the chamber, 
Referring to the illustration, the combustion chamber a is square 
in transverse section, and is provided with a metallic chimney. 
The burner cone b projects into the chamber a, a series of holes c 
being formed inthe chamber a around the cone b. Air to support 











combustion is admitted through the holese. The oil is contained 
in the annular reservoir f ; the reflecting chamber g is of square 
form in transverse section, its walls being inclined so as to dis- 
perse the light. By this construction an oil wick of greater 
breadth than is practicable with circular chambers of moderate 
dimensions can be employed. A diaphragm h of transparent or 
translucent material is placed between the chambers a and 7; the 
air admitted by the holes ¢ enters the combustion chamber, and 
surrounds or partly surrounds the flame and aids in maintaining 
its horizontal direction. (Sealed March 24, 1885). 


73: F. Mackenlay, Buenos Ayres. Varying the 
Gauge of Carrying Wheels. [6d. 10 Figs.) May 6, 1884.— 
Each axle is provided with a right-hand screw at one end anda 
left-hand screw at the other, the hubs of the wheels being screw- 
threaded to travel along the axle when the adjustment isto be 


made. Referring to the illustration, the hubs of the wheels are 
screwed on to the ends C of the axle, and when at their extreme 
positions are locked by means of projecting teeth on them and on 
the discs D. When in position the wheels may be locked by a key 
or bolt fitting in a longitudinal slot, or by clamping sleeves F 





rovided mh peieaies teeth bearing against the collars and hubs, 

Yhen required to = from one gauge to the other, the hubs 
are unlocked, and a brake is put into action by a lever to firmly 
seize and hold the axle, and the carriage being forced along, the 
wheels revolve on the screw threads, thus altering the position on 
the axle to the required gauge whilst travelling on their flanges 
ina trough guide rail between the two sets of rails. The hubs 
are then locked in the new position. (Accepted February 20, 1885), 


6619. A. Pope, London. Railway Buffers. [6/. 
4 Figs.) April 21, 1884.—This relates to buffers of that class 
wherein the box or case has its neck provided with a bush or 
sleeve which must be so constructed and arranged as to permit 
the use of a ea a with a collarformed solidly or in one piece 
therewith. The bush or sleeve forms a guide to the plunger, and 
with the collar serves as a stop to prevent the displacement ofthe 
plunger. The bush or sleeve is formed by casting it in a mould 
around the plunger between the head and a collar formed solidly 
therewith. Two methods of holding the bush in the box or case 
(Accepted February 6, 1885). 


Minn 1 7 Sita ar Geamey Gonvtnnen: fos 
ilan, aly. Way or amway ages, for 
Facilitating their Passage over or round Curves. 
(6d. 8 Figs.) April 25, 1884—This arrangement “ is characterised 
by the independency of the axles with regard to the frame allow- 
ing the carriage to run over curves of very small radii.” The 
weight of the carriage body is transmit to the axle-boxes 
through a frame, crossbar, and links, the axes of which are free to 
move perpendicularly to those of the axles. If the carriage is 
provided with three axles, the appliance is applied to the two end 
axles, (Accepted February 10, 1885). 


7186. J. Willis, Sheffield. Bearings for Locomo- 
tive Engines, Railway and Tramway Vehicles. (i. 
5 Figs.) March 5, 1884.—The upper part of the inside of the axle- 
box or pedestal is grooved, cored, or recessed to receive and retain 
rollers or balls, or a packing or step is fitted into the top of the 
axle-box or pedestal with a chilled or hardened face to resist wear. 
The rollers and balls are fitted into the packing or step. The rollers 
or balls are hardened, their centres being of soft steel. (Accepted 
February 3, 1885). 


10,215. A. Reckenzaun, London. Tram-Cars, &c. 
(6d. 2 Figs.) April 12, 1884.—The electric motors, with their 
gearings for driving the tram-cars, are supported on frames 
attached to the aales of the bogies and moving with them, and are 
thus supported independently of the driving mechanism. (Accepted 
February 17, 1885). 


10,225. H. E. Winter, J. L. Murgot, and W. Frost, 
London. Wheels and Axles for way, &c., Car- 
riages. (6d. 2 Fiys.) July 16, 1884.—One wheel is fixed on the 
axle rigidly in the ordinary manner, and at the other end of the 
axle is a plate with a projecting collar having one or more holes 
to receive bolts or screws. On the collar, and against the plate, is 
fitted the other wheel, which is retained by a second plate on the 
axle bolted or screwed up tightly against the collar by bolts pass- 
ing through the holes therein. The wheel rotates on the collar 
and is held firm between the plates. (Accepted February 3, 1885). 


12,392. R. Wilson and J. Cuncliffe, Manchester. 
Railway Trucks. (6d. 4 Figs.) September 15, 1884.—The 
ordinary flanged wheels are keyed on the axle in the usual manner, 
and the bearings of the axles are placed within the wheels. Re- 
movable wheels of a larger diameter than the flanged wheels are 
fitted on to the projecting ends of the axles when the truck is 
required to travelon a common road. (Accepted February 10, 
1885). 


5210. C. Roberts, Wakefield. Buffers for Railway 
Wagons orthe Like, [6d. 3 Figs.) March 20, 1884.—A rim 
or loop of wreught iron is fixed round the buffer end, upon 
which the plunger or buffer head is then placed, and the buffer 
cylinder is passed over the plunger and partly over the buffer 
end, and secured by bolts passing through the buffer end, The 
plunger and cylinder are so formed that they can be secured 
together in such a manner that when in ition the plunger is 
free to move longitudinally, but cannot leave the cylinder. As 
shown in the drawing annexed to this specification india-rubver 
rings are placed in seats between the inner end of the plunger 
and the bufferend. (Accepted January 20, 1885). 


are described and claimed. 


WHEELS. 


6224. W. 8S. Lockhart, London. Wheels for Car- 
riages, &c. (6d. 5 Figs.) April 10, 1884.—The outer portions 
or rims of the wheels are formed of a trough section composed 
either wholly of metal or of metal and wood combined, and have 
the hollow orchannel part outwards, the bottom of the trough being 
rae with an elastic or yielding bed or cushion, over which is 

ddedarim of wood projecting beyond the peripheries of the 
sides of the trough-shaped rim, and having a metal tyre secured 
thereon. Thearms or spokes are secured directly to the rim or 
to oh ordinary interposed wooden rim. (Accepted January 27, 
1885), 


8784. J. Cross, Wednesbury. Wheels for Railway 
es, &c. (6d. 5 Figs.) June 10, 1884.—The wheels 
are manufactured with a separate tyre having an internal rib with 
a filling piece of wood and two side or middle parts, each side or 
middle part consisting of a rim, spokes, and , the tyre and 
the side or middle parts with the filling piece of the tyre being 
— together by bolts and nuts. (Accepted February 10, 
1885). 


TELPHERAGE, 


5020, F. Jenkins, pétabergh. Telpherage. (6d. 
8 Figs.) March 17, 1884.—The main object of this invention is to 
transmit parcels at high — by telpherage. The wheel path 
consists of two parallel rigid rails made of bulb iron with the bulb 
of circular cross section, and situated in one vertical plane. On 
each of these separate rails separate trucks run, free to rock or 
roll sideways. e trucks on the upper and lower rails are con- 
nected by a connection sufficiently strong to allow the one truck 
or train to haul the other, but sufficiently elastic or flexible to 
leave each train or truck complete freedom to rock on its own 
line. One or both trains may be driven by a telpher locomotive, 
and the current driving the motors passes from one line to the 
other through the connection and motors, one or both rails being 
insulated. Preferably the locomotive runs on one wheel track and 
the trains on the other, the weight carried by each track being 
minimised. For slow telpher lines the upper road may carry only 
a small truck intended solely to make contact, and pulled down 
towards the heavy train by a flexible spring giving the necessary 
stability to ae light truck while subdividing the load be- 
tween the two 8. (Accepted January 27, 1885). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of _ law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 
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THE HYDRODYNAMIC RESEAROHES | 
OF PROFESSOR BJERKNES. | 

By Conrap W. Cooke. 

(Continued from page 306.) 

WE shall now refer to the three classes of phe- 
nomena in detail, and in the order in which we 
have classified them ; 

1. The effect of the vibrating cylinder upon the 
fluid in which it is immersed may be investigated by 
the apparatus which we figured and described in 
connection with Professor Bjerknes’s earlier ex- 
periments,* and which consisted of a hollow metal 
cylinder with hemispherical ends supported upon a 
vertical fine elastic steel wire, rising from a firm 
stand, and surmounted by acamel’s hair pencil, | 
which, projecting out of the fluid in which the 
apparatus is immersed, can be made to record the 





direction and amplitude of the vibrations on the | 
underside of a plate of glass or shect of paper. | 
When this apparatus is immersed in glycerine, and 

placed in different positions within the field of in- 
fluence of avibrating cylinder (such as that shown 
in Fig. 3), a diagram can be produced which is a 
graphic record of the directions and extent of the 
vibrations within that field of influence, but it will 
be found that in the case of glycerine the field of 
influence extends but a short distance from the 
vibrating cylinder, and that the motion communi- 
cated to the fluid by the vibrating cylinder, which 
at the surface of contact is very nearly equal to that 
of the cylinder itself, very rapidly falls off as the 
distance from the cylinder increases, and that, more- 
over, the phase of vibration is more and more retarded 
until at a few millimetres’ distance from the cylinder 
the direction of movement is reversed ; showing 
that the ratio of the coefficient of viscosity to the 
density of the fluid is not large enough to insure the 
most marked results, 


* See ENGINEERING, vol, xxxiii., page 192, 





| iron filings on a glass plate, below which, and parallel 
| of electricity is being transmitted ; see Fig. 6. 


| their vertical axes, and of the form shown to the 





By employing in the place of glycerine a fluid, | parallel to the plane of the plate, and through 
such as maize syrup, of far greater viscosity, a dia- | which electric currents are being transmitted in 
gram may be obtained, illustrating not only a largely | opposite directions, it will be seen that the two 
extended field of force around the vertical vibrating | figures are identical. 
cylinder, but the figure so produced is identical with| If now the two cylinders be similarly placed 
that obtained by iron filings scattered over a glass 
plate and around a vertical wire, through which an 
electric current is passing (Fig. 1, see page 305 ante). 
And in the same medium, by employing the hori- 
zontal vibrating cylinder shown in Fig. 5, in con- 
junction with the secondary apparatus, a figure is 
obtained, which is identical with that produced by 


to its plane, is fixed a wire through which a current 





If two cylinders each circularly vibrating about : : 4 : 
within the viscous medium, and they be circularly 


left of Fig. 3, be introduced into a viscous medium, vibrated, but in the same phases, that is to say, 





such as maize syrup, and within the range of each | both moving to the right or both moving to the 
other’s tield of vibration, figures may be produced left at the same time, then the recording apparatus 


| with the recording apparatus which are identical | will trace out a diagram similar to Fig. 9, and on 


with the filing figures produced upon a horizontal | comparing this figure with the filing figure, shown 
plate around two vertical wires conveying electric | in Fig. 10, it will be seen to be identical in form 
currents. Ifthe two cylinders are moving in oppo- | with the arrangement of magnetic particles around 
site phases, that is to say, if the one be rotating to | a field of force produced by two parallel electric 
: , Fig.7 | currents, moving in similar directions, but perpen- 
.of | dicular to the plane on which the magnetic particles 
ES eee a ma | are scattered. 


— . 


~ 


| One of the most interesting of this series of Pro- 
| fessor Bjerknes’s experiments is the reproduction 
in a viscous medium of a field of vibration repre- 
sented by a diagram which is identical with that 
obtained by iron filings around a magnet through 
| which an electric current is being transmitted. 
f | Professor Bjerknes, reasoning that while a body 
: | pulsating within a viscous medium sets up in that 

the left, while the other is moving to the right, the | medium radial lines of force, and a circularly vibra- 
figure shown in Fig. 7 is produced, and if this | ting body produces a field of concentric circles of 
figure be compared with Fig. 8, which is a repro- | force, combined the two and produced the diagram, 
duction of the filing figure produced on a horizontal | Fig. 11, in which a spiral figure is drawn which is a 
plate of glass around two wires, whose direction is | sort of compromise between the radial lines of force 
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and the concentric circles produced by a circularly 
vibrating body. Fig. 12 is the figure produced 
around the pole of a magnet through which an elec- 
tric current is being transmitted, by iron filings 
scattered on a plate, the plane of which is perpendi- 
cular to the axis of the magnet, and to the direction 


of the electric current, and it will be seen that the 
figure drawn by Professor Bjerknes’s apparatus is 
identical in form with it ; thus giving another strik- 
ing example of the very close analogy which exists 
between the effect of vibrating bodies in a viscous 
medium, and magnetic and electric phenomena. 

2. We will now consider the mutual effect pro- 
duced by bodies circularly vibrating in the same 
viscous medium, and it will be seen that this class 
of phenomena bears a remarkably close analogy to 
the effects produced by electric currents transmitted 
through conductors, of which one or more are capable 
of moving underthe influence of whatever dynamical 
forces may be called into action. These phenomena 
were investigated by Ampére in a research which has 
long become classical, and it will, in this place, 
be necessary only to refer to one figure connected 
with that research as explanatory of Professor 
Bjerknes’s hydro-dynamic analogue of the mutual 
action of electric currents upon one another. If 
a wire A (Fig. 13), through which an electric 
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current is being transmitted in the direction of 
the arrow, be presented to the vertical side a 
of the light wire frame abc, which is pivotted in 
the two mercury cups « and y, so that the current 
in A and in a are parallel, and in the same direc- 
tion, attraction will take place, and the frame abc 
will follow the wire A if the latter be displaced. 
If, on the other hand, the wire A be placed near 
to the opposite side of the frame c, so that the 
two currents while parallel are in opposite direc- 
tions, repulsion will ensue. If now a wire con- 
veying an electric current be placed below the 
frame as at B, attraction will take place when the 
currents in the wires B and b are in the same direc- 
tion, and the frame abc will place itself in such 
a position that b becomes parallel to B, but if the 
currents in the two wires be opposite in direction, 
repulsion will take place, and the frame will rotate 
until its plane becomes perpendicular to B. Once 
more, if the wire conveying the current be presented 
to one side c of the movable frame, but in a plane 
perpendicular to the plane of the frame as at d, then 
a deflection of the frame will take place, and if the 
wire d be moved lower down, the deflection will 
become less and less, until a point d! is reached, 
which is opposite the middle of the length of C ; at 
this neutral point no deflection will take place, and 
if the wire be still further lowered, it will deflect 
the frame in the opposite direction, and this deflec- 
tion will increase as the wire is lowered, until it 
reaches the point d"', where the defiection will have 
reached its maximum, being equal to what it was 
when the wire was at d, and in an opposite direc- 
tion. 

All the above phenomena Professor Bjerknes has 
been able to reproduce hydrodynamically with re- 








markable accuracy, by means of the very beautiful 
apparatus shown in Fig. 5, (see page 305 ante), and 
illustrated in the diagram Fig. 13, so far as its 
essential parts are concerned. This apparatus con- 
sists of a light frame delicately poised between 
vertical axes on a rigid stand F F, and carrying four 
cylinders A, B, C, and D, two of which, A and B, are 
vertical, while the other pair, Cand D, are horizontal. 
On reference to Fig. 5 it will be seen that their 
axes form together a square, symmetrically disposed 
about the vertical axis of the frame. ‘The ends of 
these cylinders are geared together by bevel wheels, 
and they are set into circular vibrations around 
their respective axes by a little vibrating membrane 
stretched over the air chamber E, which is connected 
by the flexible tube M to the pulsating pump. The 
mechanical arrangement is precisely similar to that 
illustrated in Fig. 4 (page 305 ante), there being a 
small connecting-rod attached to the centre of the 
membrane in E, and taking hold of a crank-pin 
inside the slot shown in the cylinder C (Fig. 5). 
When all these cylinders are set into oscillation, 
they represent a closed electrical circuit such as 
that illustrated in Fig. 13, and the eight arrows 
around the figure (Fig. 14) indicate the direction of 
that current. 


If now the vertical oscillating cylinder (shownat A, 
Fig. 3, page 305) be placed close and parallel to the 
vertical cylinder A or B (Figs. 5 and 14), repulsion 
will take place when the two cylinders are rotating 
in the same phase—that is to say, when they are 
both moving to the right or to the left at the same 
time—but when the cylinders are oscillating in 
opposite phases, attraction will take place. These 
phenomena are illustrated in Fig. 15, the upper part 


i ' 
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of the figure marked R illustrating the repulsion 
between two cylinders vibrating in similar phases, 
and the lower part of the figure marked A shows 
the attraction effect of two cylinders vibrating in 


the opposite phases. The curved arrows indicate the 
direction of rotation at any given moment, and 
the straight arrows show the direction in which 
the cylinders tend to move through the medium, 
It will be observed that these phenomena are 
closely analogous to the action of electric currents 
upon one another, as illustrated in the diagram 
Fig. 13, although the phenomena of attraction and 
repulsion are inversed. 

If now we take the horizontal vibrating cylinder 
G, Fig. 5, and place it close to the lower horizontal 
cylinder D, as is shown in Fig. 5, and again in 
the diagram, Fig. 14, the whole system of vibrating 
cylinders A BC and D, will turn until the axis of 
the cylinder D lies in the same plane as that of the 
cylinder G, and is moving in the opposite phase ; 
and this will be its position of stable equilibrium ; 
but if the frame carrying the cylinders be turned 
through an angle of 180 deg., the two cylinders will 
again become parallel ; thistime, however, their phases 
of oscillation will be similar, and the apparatus 
will be in its position of unstable equilibrium, 
as may be shown by moving it slightly to the 
right or the left, when it will immediately turn 





until the cylinders again become parallel and are 
vibrating in opposite phases. In the position shown 
in the diagram Fig. 14, the balance is in stable 
equilibrium, when the cylinders are oscillating in 
the phase indicated by the arrows D and y, and is 
in unstable equilibrium when oscillating in the 
phases indicated by the arrows D and «. If the 
cylinder G be placed above D in such a position 
that its axis lies in a plane perpendicular to that 
of the axis of D (as shown in Fig. 16), that 


Fig. 16. 


is to say, in that position which is farthest from 
that in which the two axes of the cylinders lie 
in the same plane, then if the two cylinders are 
oscillating in the phases shown by the arrows G and 
D (Fig. 16), the axis of G will turn in the direction 
shown by the arrow « until parallelism between the 
cylinders is reached ; and this corresponds very 
exactly with Ampére’s experiment with two electric 
currents similarly disposed. 

In the last-mentioned series of experiments, Pro- 
fessor Bjerknes has produced the hydrodynamic 
analogues of attraction, repulsion, and rotation, by 
which, what is called ‘action at a distance” is 
ordinarily made manifest in electro-dynamics, and in 
all cases has he demonstrated this by the use of 
circularly vibrating cylinders. He has, however, 
gone a step farther, for he has been able to re- 
produce phenomena analogous to the action of 
other electric currents upon one another, such as we 
have already described in connection with Fig. 13 ; 
as, for example, the effect upon the current in the 
upright wire C (Fig. 13) of a current passing 
through a wire whose plane is perpendicular to 
that of C, when in the positions indicated 
in the positions d and d’” as well as in posi- 
tions intermediate between them. Fig. 17 shows 
the arrangement of the apparatus for producing the 
analogues of these phenomena. A, B, C, and Dare 


the fourcylindersshown in Fig. 5, and which together 
are free to turn around a vertical axis; G is the 
horizontally vibrating cylinder, and if it be placed 
near to but at the upper end of A, the whole being 
submerged in viscous fluid, the latter will swing 
round either forward or backward according to the 
mutual phases of A and G; if the phases are those 
indicated by the arrows in the figure, then A will 
move forward in a direction perpendicular to 
the plane of the paper; on lowering the position 
of G this deflective action will become smaller and 
smaller until it reaches a point G! opposite the 
middle of the length of A, where it will disappear 
altogether, and on still further lowering the 
cylinder G, the deflective action becomes stronger 
and stronger, but this time in the opposite direc- 
tion, until the point G! is reached, at which it 
again reaches a maximum ; and on comparing these 
hydrodynamical phenomena with the electrical 
phenomena described in connection with Fig. 13, 
it will be seen that they are inverse to one another. 
(To be continued.) 








INSTITUTION OF NAVAL ARCHITECTS. 

WE concluded our last week’s notice of the annual 
meeting of this Institution with the discussion on 
Mr. Thornycroft’s paper on a light draught pro- 
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peller. The next subject that engaged the atten- 
tion of the meeting was 
TRIPLE-CoMPoUND ENGINES. 

Mr. A. E. Seaton read a paper which gave 
some recent experience with this class of machinery. 
This contribution comes opportunely at the present 
time when triple-compound engines are attracting 
go much attention. Mr. Seaton commenced by de- 
scribing four vessels recently built by the company 
he is connected with (Earle’s Shipbuilding Com- 
pany). Three of these ships were fitted with engines 
having cylinders 25 in. and 50 in. in diameter and 
45 in. stroke, steam being supplied, in each case, 
at 90 lb. pressure from one double-ended boiler 
13 ft. 9in. in diameter by 15 ft. long, having a 
total heating surface of 2310 square feet. The 
fourth boat had a triple-compound engine with 
cylinders 21 in., 32 in., and 56 in. in diameter by 
36in. stroke, the high-pressure cylinder being placed 
over the medium cylinder. In other respects these 
engines were made as nearly as possible like those 
already referred to. Steam at 110 1b. pressure was 
supplied from a double-ended boiler 12 ft. 9 in. 
in diameter and 15 ft. long, having a total heating 
surface of 2270 square feet, and identical in design 
with the boilers of the other vessels. The pro- 
pellers were also alike and the ships were alike, so 
that a fair comparison could be made. 

One of the ships fitted with the ordinary com- 
pound engines was named the Kovno, that with the 
triple-compound engines the Draco. Their dimen- 


sions were as follows : tt. in. 
Length between perpendiculars 270 0 
Breadth ... a aes BS 34 0 
Depth of hold an 18 3 
Gross tons register... 1700 tons 


They were ordinary cargo boats built of steel, 
having a raised quarter-deck and long bridge amid- 
ships. The Kovno was loaded with 2400 tons dead- 
weight, and sailed in January, 1883, for Buenos 
Ayres, and the Draco, having on board 2425 tons 
deadweight, was despatched in the following March 
to Bombay, the distance in both cases being about 
6400 miles. The ships were ordered to steam about 
the same speed, and in order to accomplish this it 
had been found by experience that a consumption 
of about 12 tons in the case of the Kovno was re- 
quired, and 10 tons for the Draco. During the 
voyage each ship had average weather and care was 
taken to get the best results. The average speed 
of the Draco was 8.625 knots, the engines making 
57.5 revolutions, while the Kovno did 8.1 knots 
with 55.5 revolutions. The coal was ordinary South 
Yorkshire and the indicated horse-power in each 
case about 600. The total coal burnt on the Draco 
was 326 tons, whilst the Kovno consumed 405 tons. 
This shows an advantage to the triple-compound 
system of 19.5 per cent. in fuel burnt with an 
increase of speed of 6.5 per cent. Taking the re- 
sults of another of the vessels mentioned the ad- 
vantage was yet more strongly marked in favour of 
the triple-compound engines. 

Further results were obtained by means of the 
Yeddo, another vessel belonging to the same 
owners, Messrs. T. Wilson, Sons, and Co. She had 
been working with ordinary compound engines at a 
pressure of 70 lb., the shafting not being calculated 
for heavier work. As the boiler was within the 
limits required for 100 1b. pressure, a third cylinder 
was placed on the top of the original low-pressure 
cylinder, and the ship despatched to Cronstadt. 
The consumption of fuel was reduced from 17 tons 
to 13.5 tons per day. In this case it was the same 
ship, boilers, propellers, and crew, and the same 
engines only altered in the way described. So far 
all the trials had been made with two crank engines, 
so it was now decided to construct another set of 
engines for 150 lb. pressure, having a crank to each 
cylinder. These engines had cylinders 20} in., 
33 in., and 58 in. in diameter by 36 in. stroke, and 
were fitted into the screw steamer Rosario, whose 
dimensions are 275 ft. 3in. between perpendiculars, 
34 ft. 3in. beam, and 19 ft. 2 in. depth of hold, 
1862 tons gross, and the deadweight capacity 2550 
tons. In March last year she was loaded with 
2530 tons deadweight, and made the voyage to 
Bombay at an average speed of 8.6 knots on a con- 
sumption of 10.5 tons per day of South Yorkshire 
coal, or 347 tons on the voyage. This result is 
superior to that of the Draco when the size of the 
ship is taken into account, but not so much so as 
might have been anticipated from the increase of 
pressure and the rate of expansion, which was 14.4 
in the Rosario and 12 in the Draco. 

Another set of engines was made from the patterns 





of those of the Draco, but with the high-pressure 
cylinder 20 in. in diameter; steam at 150 lb. pres- 
sure being supplied from two single-ended boilers, 
having a total heating surface of 2200 square feet, 
They were fitted in the s.s. Finland, a cargo boat 
270 ft. long, 35 ft. beam, by 18 ft. depth of hold, 
and 1954 tons gross register. In January she was 
loaded with 2500 tons deadweight, and sailed for 
Rangoon. The average speed attained was 8.42 
knots per hour, or 202 miles per day on a con- 
sumption of 10.3 tons of Welsh coal per day, the 
rate of expansion being 12. All these ships were 
fitted with steam steering gear, so that in com- 
paring these results with those of vessels not 
so fitted, an allowance should be made. The 
consumption of water per indicated horse-power 
calculated from the high-pressure indicator diagrams 
was 14.1 in the Draco, 13.2 in the Rosario, and 
13.16 in the Finland, or taking the medium pres- 
sure diagrams it was 12.2, 13.0, and 11.95, respec- 
tively. Comparing two other ships with triple-ex- 
pansion engines, of about 600 indicated horse-powér, 
the water consumed in a three-crank engine was 
12.93 lb. against 13.0 lb. in the two-crank engine, 
but the former drives its ship half a knot faster than 
the latter. Mr. Seaton has now quite given up the 
double-crank in favour of three-crank engine on 
account of the more even wear of the brasses with 
the latter due to the impossibility of equally divid- 
ing the work. 

The largest engines Earle’s Company have yet 
made have been for the Martello, having cylinders 
31 in., 50 in., and 82 in. in diameter by 57 in. stroke. 
They run at 60 revolutions, with 150 lb. pressure, 
and indicate at sea 2400 horse-power. The con- 
sumption of Yorkshire coal averages 37 tons per day. 

Mr. Kirk opened the discussion on this paper by 
giving particulars of the early three-cylinder engines 
designed by him. One point on which he laid par- 
ticular stress was the smaller quantity of oil at 
present used for cylinder lubrication. Now that with 
high pressures it is not the practice to blow off, the 
question of the accumulation of oil in the boilers has 
become very serious, as there is nothing worse 
for making the plates burn. Mr. Seaton gets an 
advantage on paper of 30 per cent. This, however, 
agrees with the results obtained in the Aberdeen 
when cards were taken. Mr. Kirk fully indorsed 
what the author of the paper had said about the 
advantages of three-cylinders above three cranks, 
as it gives a more uniform torsional moment ; the 
intermittent action of the propeller going largely 
into slip. Mr. Kirk considered that the wear and 
tear is not greater with the higher pressures, and 
he could not see where there was likely to be any 
prejudicial effect. 

Mr. Parker referred to a paper he had read at a 
previous meeting in which he had said that no great 
advance in economy could be obtained with the 
ordinary two-cylinder compound by raising steam 
pressures above 901b. It was the introduction of 
steel into boilers that made triple expansion pos- 
sible. He could corroborate Mr. Seaton’s tigures. 
He instanced two sister vessels of 2450 tons gross 
using identical propellers. One was fitted with 
ordinary compound engines working at 80 lb., the 
consumption at 8} knots being 13 tons per day. 
The other vessel had triple-compound engines, and 
steaming 9 knots only burnt 93 tons per day. These 
figures were taken from the owner’s books. He 
had inspected engines that had been running at 
these high pressures and found no difference so far 
as wear and tear were concerned, but with the 
boilers the case might be different. The Aberdeen 
was now on her ninth voyage round the world, and 
the first shilling had yet to be spent on her in re- 
pairs. There were now thirty-six to thirty-eight 
ships afloat with triple-expansion engines, and the 
owners of all these felt sure they were making a 
saving of 20 per cent. 

Mr. Denny said his firm had made four-cylinder 
engines with two cranks and had got good results. 
In the steam tender attached to their works they 
had a quadruple-expansion engine which worked 
very satisfactorily. By retaining the double crank 
they had the best method by which the ordinary 
compounds could be converted. 

Mr. Seaton in reply said the only trouble he had 
met with in working at these higher pressures was 
that the tubes would leak if the steam were allowed 
to fall. He proposed the three-crank, in addition 
to other reasons stated, because it was easier to keep 
the engines turning at very slow speeds, and the 
ship could so be manceuvred with greater facility in 
narrow or crowded waters. He referred to a difli- 





culty they had had with the water gauge glasses. 
These seemed to melt away at the ends in a most 
extraordinary and unaccountable way, much like a 
sugar-stick that had been sucked by a small boy. He 
was consulting the glassmakers about it, and hoped 
to get at some result. He referred in very favour- 
able terms to the sight lubricators for cylinder use. 


Sure anp Borer RIvettina. 


Friday was the last day of the meeting, and the 
first paper read at the morning sitting was by Mr. 
J. G. Wildish, of the Admiralty, ‘‘ On the Strength 
of Plates and Rivets used in Shipbuilding.” This 
was discussed together with the following paper 
contributed by Mr. J. T. Milton, ‘‘ On the Strength 
of Rivetted Joints.” 

Mr. Wildish’s paper was founded on some experi- 
ments made at Pembroke Dockyard under the 
superintendence of the Chief Constructor, Mr. J. 
C. Froyne, in order to correct or confirm data pre- 
viously obtained as to the tensile strength of mild 
steel plates after punching, drilling, or counter- 
sinking ; and as to the shearing stress of different 
kinds of rivets. 

About twenty years ago it was found by experi- 
ments made at Chatham, that the shearing stress of a 
Zin. Lowmoor or Bowling rivet was 10 tons when 
connecting two plates, and the shearing stress of 
other sized rivets varied in proportion to their sec- 
tional area. The double shear of the ?in. rivet was 
about 18 tons. The tensile strength of a first-class 
unpunched iron plate was allowed to be 22 tons per 
square inch by Sir Edward Reed in his work on 
shipbuilding, and 18 tons per square inch for the 
strength of the plate sections at the line of the 
closely spaced rivets at the butts. In the earlier 
steel-built Navy ships iron rivets were used, but it 
was found by experiment that the single shearing 
stress of a jin. iron rivet in a 4 in. steel plate was 
only 9 tons. On the other hand the tensile strength 
of the steel plates was about 30 per cent. in excess 
of the iron ones they superseded. Another series 
of experiments gave 2.1 tons less shearing stress in 
a { in. iron rivet when in a steel plate than when in 
an iron plate. The difficulty was, to some extent, 
met by making the rivets larger and placing them 
closer together, but this necessitated broader laps. 
In 1880 similar experiments were made excepting 
that steel rivets were used in place of iron. The 
full results of these experiments are given in an 
appendix to the paper, but it must suftice for our 
present purpose to say that they showed that 114 
tons to 11? tons might be allowed for the single 
shear of a ? in. steel rivet in steel plates, and 14} 
tons for a ¢ in. rivet. 

With regard to the treatment of steel plates in 
working them into the ship it was decided in 1878 not 
to anneal them after punching. All important butt 
straps, however, were ordered to be drilled or an- 
nealed if punched. The countersunk holes in the 
outside plating were punched } in. small, the en- 
largement being made by countersinking through 
the whole thickness. Similar countersinking was 
also used in stringers, deck-plating, and other parts 
subjected to considerable tensile strain. This prac- 
tice is now followed in the service, and the annealing 
both of the frame bars as well as the plates, is only 
carried out in very exceptional instances, and in 
order to relieve the tensions set up in the material 
in bending it into shape. In 1883-84 an important 
and comprehensive series of experiments were made 
at Pembroke to illustrate the effect on the strength 
of steel plates of punching, drilling, or punching 
and then countersinking the holes. Six tests 
pieces were cut from one 3 in. plate, and six from 
another $ in. plate; the mean breaking stress of 
these plates was found to be 28} tons per square 
inch of sectional area. Two of the pieces cut 
from each plate had two {in. holes punched in 
them in a cross-section ; and two others from each 
plate had fin. holes drilled in them in the same 
position, the pieces from one plate having the holes 
countersunk as well; and the remaining pieces 
had the holes punched ? in. and then increased in 
countersinking to { in. minimum diameter. The 
gross breadth of the section was about 5} in. across 
the holes in each case. In the tests with the 
punched holes in the cross-section the mean tensile 
breaking stress per square inch of the remaining 
material in the section at the holes, was but just above 
22 tons. In the case with the drilled holes the cor- 
responding result was 29} tons nearly; and in 
those of the holes punched small and countersunk 
to the full size and usual taper, the mean breaking 
stress was just under 29 tons. All the punched 
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holes were made before the test pieces were shaped. 
The degradation in the breaking strength of the 
material between the holes punched to the full size, 
is remarkable, and amounts to about 21 per cent. 
The elongation before rupture was also limited, 
being only .lin. to .2in., while the elongation 
with the drilled holes was from .29 in. to .4 in. 
The injurious effects of punching, however, has 
formerly been fully recognised, but the exact 
percentage of reduction shown must not be re- 
garded as applying generally to plates of other 
thicknesses and having the holes about the same 
relative size and distance apart. Moreover, the 
size of the punched holes as compared with the 
thickness of the plates, and also the size of the 
bolster or die used, in relation to that of the punch, 
no doubt influences the result. 

It may not be out of place here to mention some 
experiments made by Mr. Kirkaldy with mild steel 
plates. These were lin., ? in., $in., and } in. 
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thick. Thelin. and jin. plates had respectively 
four holes 1 in. in diameter, and the $in. and fin. | 
plates had six holes ? in. in diameter, punched in a 
cross-section 12 in. broad in each case. Inthe Lin. 
plates the tensile strength of the net section at the 
holes was reduced 24 per cent. ; with ?in. plates | 
the reduction was 17} per cent., with the }in. | 
lates the reduction was 6 per cent., and with the | 
3 plates it was nil. Six ?in. holes in the inch | 
plates gave the same results as four Lin. holes. 
In the Admiralty experiments before quoted | 
the strength of the remaining material between the | 
drilled holes was somewhat greater than for the 
original unperforated part of the plates. This Mr. | 
Wildish does not think is accidental, and points out 
that it has been attributed to the limitation in the 
length over which the elongation takes place. 
We next come to fourteen tests as to the strength 
of steel plates when rivetted together by means of 
asingle strap. The plates were nominally 4 in. thick, | 


| rivets in each plate. 


| on the plates. 


In eight of the test pieces the strap was double- 
rivetted with four rivets in each plate, and in the 
remaining six the strap was treble-rivetted with : ix 
Four of the double-rivetted 
straps were fastened with ? in. rivets, the breadth of 
the plates being about 4}in. The rivets in two of 
these straps were pan-headed and countersunk 
pointed ; and in the other two pan-headed and snap- 
pointed, the points in each case being knocked down 
The fastenings in the remaining four 
double-rivetted straps were similarly arranged, but 
the rivets were {in., the breadth of the plates 
being about 5}in. The spacing of the rivets cor- 
responded with a pitch of three diameters, the 
breadth of the plate being equal to two pitchcs 
or six diameters. The holes in the plates for the 
countersunk-pointed rivets were punched small, 
and enlarged in countersinking. The holes for the 
snap-pointed rivets were all punched to the full 
size. With punched and countersunk holes the 
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mean breaking stress across the holes was 28.9 tons 
per square inch, so that the material had not been 
injured. In the plates with the holes punched to 
the full size the breaking stress was 24.9 tons. In 
the six other tests the holes were punched full size. 
In one instance the breaking stress was unusually 
high (27} tons), but in each of the other five it was 
close upon 244 tons. 

The stress of 24.9 tons mentioned for the double- 
rivetted straps, when compared with 22 tons for 
the punched but unrivetted plates and with the 
strap of the solid plates, would tend to show that the 
tensile strength of the section across the punched 
holes is increased by rivetting, and is only 11 per 
cent. per unit of net area less than for the solid part 
of the plates. This is difficult to account for; but 
Mr. Wildish suggests that the bending at the holes 
before rupture, due to the joint being made by a 
single strap, would, in such ductile material, reduce 
the injury done by the punch. This view was sup- 
ported by the fact that test pieces cut from the same 
plates, but connected by double straps, broke across 
the punched holes at a stress of about 23 tons. We 
may here, however, mention that in the discussion 
which followed the reading of this paper, one of 
the speakers explained the phenomenon by the fact 
that the hot rivets had an influence in annealing 
the material round the punched holes. 

Details of experiments are next given in the 
paper upon iron screws and steel rivets, from which 
it would appear that, when used in steel plates, iron 





screw-pointed and hexagonal-headed rivets, and 
continuous iron screw rivets are about 30 per cent. 
weaker in stress than the hammered iron rivets of 
the same nominal size; and countersunk-headed 
and screw-pointed rivets are about 17 per cent. 
weaker. This weakness is considered to be wholly 
due to the loss of sectional area from cutting the 
thread. Similar tests were made with steel rivets, 
and the results were practically in proportion to the 
net sectional area of the rivets, and about 12 per 
cent. in excess of the results obtained from the iron 
rivets in steel plates. 

Reference was next made to the tests with 
hammered pan-headed and countersunk-pointed 
steel rivets. The ?-in. rivets gave results practi- 
cally agreeing with the experiments of 1880 already 
mentioned, except the stress for the {-in. rivet is 
half a ton greater. The countersunk-headed and 

ointed rivets gave out more readily, the ?-in. and 
ein. rivets being nearly all drawn through the 
holes at about 11 tons for the }-in. rivet, and 13.6 
tons for {-in. rivet. In 1-in. rivets, which it will 
be remembered were used with }?-in. plates, the 
rivets were all sheared at a mean stress of 20.9 tons, 
which was somewhat better than for the pan-headed 
and countersunk-pointed rivet. The pan-headed 
and snap-pointed rivet gave results not quite so 
good as the pan-headed and countersunk-pointed 
rivetting, viz., 3-in. rivet, 11 tons; {-in. rivet, 
14.75 tons ; 1-in. rivet, 19.0 tons. A comparison 
shows that steel hexagonal-headed and screw- 


| about 35 per cent. weaker. 






C) 
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pointed, and also continuous screw rivets, are about 
44 per cent. weaker than steel hammered counter- 
sunk rivets of the same nominal size; and the 
countersunk-headed and screw-pointed rivets are 
It would therefore be 
advisable, where the shearing stress is important, to 
continue the shank of the rivet untapped beyond 
where it might be sheared. 

The shearing stress of the hammered rivets per 


| square inch of sectional area, was practically iden- 
| tical for the different sizes, but was greater for 





the countersunk pointed rivets than for the snap- 
pointed ; the figures being 22.6 tons and 24.4 tons. 
The tensile strength of the bars from which the 
rivets were made being 28 tons per square inch. 
Mr. Kirkaldy has made tests of steel machine rivets 
from 7;in. to l7;in. in diameter, in steel plates 
din. to Lin. thick, lap-jointed and treble-rivetted. 
The ultimate shearing stress per square inch of the 
rivets was found to be from 24.1 to 25.1 tons; their 
tensile stress being from 30.1 to 31.2 tons per square 
inch. The higher stresses were obtained with the 
smaller rivets. As aresult of the experiments quoted 
in his paper, Mr. Wildish generally concludes that 
there is a necessity for increasing the relative size 
or number of steel rivets in order to secure sufficient 
strength in the rivet connections of steel plates. 

Six experiments to determine the double shear 
of steel rivets are next quoted in this paper. The 
plates were 4 in. thick and had four rivets in each. 
The holes were punched in the plates and drilled in 
the straps. In two cases the plate broke across 
the rivet holes at a mean stress of only 23.1 tons 
per square inch. In four other tests the mean 
double shear of the 2in. rivet was 16.1 tons, and 
the double shear of the ? in. rivet, 21.2 tons. 

The next set of experiments were made to show 
the frictional resistance of rivetted joints. One 
inch steel rivets were used in ? in. steel plates, and 
Zin. rivets in $in. plates. The breadth of the lap 
was three diameters and the length of joint or lap 
was eleven diameters, the pitch of the rivets being 
four diameters. The following results are given : 


lin. Rivet. #in. Rivet. 
Hand Rivetting : tons, tons. 
Snap heads and points ade 6.4 4.72 
Pan head and boiler point ... 7.36 4.52 
99 ae countersunk 
point .. es <e <i 8.55 6.25 
Countersunk head and point 9.04 4.95 
Machine Rivetting : 
Snap heads and points (when 
finished) aaa - .. 10.04 - 5.78 
Snap heads and points (when 
finished) hac ¥ Se 9.13 6.06 


The last set of experiments referred to were made 
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to ascertain the ultimate tensile strength lengthwise 
and crosswise of rolled steel strips. The result 
showed that rolled strips are in every way as strong 
and well suited for connecting the edges of flush 
jointed plates as strips cut from ordinary steel 
plates. In the appendix attached to the paper, 
tables are given containing full particulars of the 
experiments we have referred to. The whole 
forms a most valuable source of reference for those 
engaged in ship design. 

Mr. Milton’s paper dealt chiefly with the effect 
of the stretch of material in a rivetted joint, and 
the effect it has on the distribution of the stress in 
the different parts of the joint. The author com- 
menced by saying that the ordinary method of 
comparison between rivetted joints is of value only 
when joints of a similar nature are under considera- 
tion. In a double-rivetted lap-joint, with equal 
thicknesses of plates, the stresses on each row of 
rivets will be equal, as the plates between the rows 
of rivets will stretch to an equal degree. Ina 
treble-rivetted lap-joint the stresses on each of the 
outer rows of rivets will be equal. Supposing 
Fig. 1 to represent such a joint, it will be evident 
that the force sustained by each of the portions of the 
plate B C and a b is equal to the force sustained by 
one of the outer rows of rivets, while that sustained 
by each of the portions of the plate A B and bc is 
equal to the sum of the forces sustained by one of 
the outer rows of rivets and by the inner row. 
A B is therefore subject to a greater stress, and 
consequently to a greater elongation than a b, and 
bcsimilarly is more elongated than BC. There- 
fore the deformation of each of the outer rows of 
rivets exceeds that of the inner row by the difference 
of the elongations of A B and a), or of bc and BC. 
As these elongations are proportional to the length 
of the plate elongated, it follows that the difference 
of the deformations of the rows of rivets will be 












































greater the wider the lap of the plate is made. In 
a quadruple-rivetted joint, represented by Fig. 2, 
each of the two inner rows are subjected to equal 
stresses, as also are each of the outer rows ; but the 
outer rows are more severely strained than the 
inner rows, and as in this form of joint there is a 
greater proportion of rivet area exposed to less 
stress than in a treble-rivetted joint, the efficiency 
of the joint, rivet area for rivet area must be less. 
As before, we see that the distribution of stress is 
more unequal the greater the distances A B and CD 
are made; but the portions of each plate between 
the two middle rows of rivets being equally strained, 
the joint is in just the same condition whether the 
distance BC is made long or short ; and neglecting 
for a moment the weakening effect of the rivet 
holes, it would be the same if they came into the 
condition of a treble-rivetted joint with the centre 
row of rivets at half-pitch (see Fig. 3). But when 
we consider this joint we see that, as at the centre 
row, the plate is weakened by the double number of 
rivet holes, it must yield more at the holes than it 
would if pierced with the normal number of holes, 
and therefore this extra yielding at holes must in- 
crease the stretch of A B and bc; consequently 
this form of joint must be less efficient, so far as 
rivets are concerned, than the quadruple-rivetted 
joint proper, with which it is usually compared, 
and hence still less efficient than the ordinary 
treble-rivetted joint. The author points out that, 
even with joints having such close affinity as 
-these, it is unsafe to take, as a standard of 





comparison, the simple sectional area rule. Some 
actual experiments made with rivetted joints sup- 
plied by Messrs. R. and W. Hawthorn and Denny 
and Co., which bear out the reasoning of the author, 
are then quoted. The question as applied to butt- 
strapped joints is then considered. If the straps 
are each half the thickness of the plates, then, 
if they are double-rivetted, the stress on the 
plate between the rows of rivet holes is equal to 
that on the straps between the rows, and therefore 
the stretches of these portions will be equal ; both 
rows of rivets will consequently be equally deformed 
and the stress on them will therefore be equal. If, 
however, the straps are thicker than half the thick- 
ness of the plate they will stretch less and the outer 
rows of rivets will be more strained than the inner 
row. As in the other case, the rivets have the stress 
more equally divided the nearer the rows are 
placed. 

In a treble-rivetted butt-strapped joint (repre- 
sented by Fig. 5), if the straps are each half the 
thickness of the plate, the outside rows of rivets and 
the rows nearest the butt will be equally strained, 
each being more strained than the other rows ; but if 
the straps are thicker than the plate, A will be more 
strained than B, owing to the less stretch of the 
straps between the rows A and B, while the strain 
on C will be lessened as the straps are increased in 
thickness, until at a thickness of each strap a little 
greater than the plate, the stretches of strap and 
plate between rows Band C will be equal, and these 
rows of rivets will be equally strained. The 
thickening of the straps, by decreasing the stress on 
the row C, relatively increases that on the row A, 
and therefore by rendering the stresses more un- 
equally distributed between the rows, renders the 
rivets, area for area, less effective. 

So far as the plate is concerned, if the stresses 
amongst the rivets be unequally distributed, their 
pull upon the plates must be unequal, and there- 
fore the stress on the plates cannot be so equally 
distributed as would be the case if the rivets all 
pulled alike. Professor Kennedy has shown in his 
experiments, conducted for the Institution of 
Mechanical Engineers, that with wide pitches, espe- 
cially when the bearing pressures between the 
rivets and plate are great, the distribution of the 
stress across the plate is so unequal as to materially 
decrease its effective strength, so that as regards the 
plate section as well as the rivet sections, it is not 
wise to estimate the strength of one form of joint 
from the known strength of another kind of joint 
merely from a comparison of their proportionate 
areas. 

Mr. Milton concludes by saying that so far as 
the present methods of estimating the strength of 
rivetted joints from their sectional area is con- 
cerned, they are of value when employed solely for 
comparing similar joints. But what is required 
with new forms of joint is some reliable experi- 
ments upon their strength by which to obtain fresh 
data by which they can be compared amongst 
themselves by a simple rule like the sectional area 
rule. 

The discussion on these two papers was opened 
by Professor Kennedy, who said that Mr. Wildish’s 
results were certainly useful and interesting. Most 
of the points had been treated in the experiments 
the speaker had made for the Institution of Mecha- 
nical Engineers. He had found the excess of 
strength of the perforated plate to exist in a far 
more marked degree than that given by Mr. Wil- 
dish. The shearing resistance of rivet steel wanted 
much more investigation, for the results registered 
at present are not very concordant. The speaker 
considered it to be important that in such experi- 
ments as these the shearing stress should be stated 
per square inch of the actual area of the hole, not 
of the nominal or real area of the rivet before it 
was put in the hole, as the rivet fills up the hole in 
rivetting. 

In answer to this Mr. Wildish said that he had 
taken the actual area of the rivet at the time the 
experiment was made. 

With regard to machine rivetting as compared to 
hand rivetting Professor Kennedy said that although 
the ultimate strength of machine rivetting might 
not be greater, the stress at which the rivet began 
to give way would be much greater. This he had 
gone into in the Mechanical Engineers’ experiments. 
Mr. Milton’s paper showed that at Lloyd’s there 
were those whose interest extended to the scientific 
side of the work. Without wishing to depreciate 
the scientific value of the paper, he would point out 
that the strains referred to as occurring within the 





limit of elasticity, the amount depending on the un- 
equal extension would be very small (by rough 
calculation 2 per cent.) in proportion to the amount 
depending on the shear of the rivet itself. This 
was shown by experiments made by the speaker and 
quoted by the author. Professor Kennedy hopes 
shortly to verify some of Mr. Milton’s theories by 
actual experiment. 

Mr. Manuel, who spoke next, thought that the 
test pieces used for the experiments quoted in Mr, 
Wildish’s paper did not, from their form and the 
position of the holes give the material a fair chance. 
Upon this Mr. Wildish and the speaker, both being 
on the platform, entered into a somewhat lengthy 
discussion, which was ultimately stopped by the 
chairman. So far as we could understand, how- 
ever, the test pieces gave way in the manner ex- 
pected from them, and not in such a manner as to 
bear out the supposition they had not been properly 
formed. The speaker then mentioned that he had 
had considerable trouble with steel boilers made 
according to Lloyd’s requirements in early days, 
and concluded by pointing out that it was not so 
much a test that was required as to what a boiler 
would stand cold without rupture, as boilers become 
worn out by becoming leaky. 

Mr. Martell considered the paper contributed by 
Mr. Wildish of great value. He looked at Mr. 
Milton’s paper from a naval architect’s point of view 
and not an engineer’s, and he could now see a reason 
for much that had hitherto been unaccountable. Mr. 
Milton’s principles, the speaker said, did not apply 
to ships, and he did not think any great alteration 
was required in the rivetting used in shipbuilding. 
Sir John Hay made reference to the fact that when 
holes are punched in a plate quickly, greater degra- 
dation of the material was set up than when more 
time was taken in the operation, and he thought it 
would be of value if Mr. Wildish would give some 
information on this point. 

Sir Edward Reed was of opinion that Mr. W. H. 
White had viewed the subject discussed in Mr. 
Milton’s paper in the same way as the author. He 
considered that if all the data that had been made 
public in the matter of rivetting could be collected 
and published it would form a work of the greatest 
value. 

Mr. West was glad to see in Mr. Wildish’s paper 
so emphatic an approval of the use of steel rivets. 
He advocated machine rivetting because the initial 
slip was thereby reduced and the holes better 
filled. The speaker regretted that he could not 
find any experiment upon alternating strains. This 
was a most important aspect of the question. If 
movement in the joint is set up at all it throws a 
strain on parts adjoining the joint, as had been 
pointed out in the paper he had read at the pre- 
ceding meeting last year. 

Mr. Kirk considered that we had always given 
too much prominence to ultimate stress. With 
regard to reciprocating strains, although these 
were of more importance in ships they also occurred 
in boilers, because of the expansion and contrac- 
tion. The speaker thought the old-fashioned boiler 
makers were not very far wrong when they over 
rivetted. With the spread of theoretical education 
we have widened the pitch of the rivets in order to 
satisfy Lloyd’s and the Board of Trade require- 
ments, and we have also used thicker butt straps 
so as to be able to caulk. But the friction of these 
joints has become much less. The speaker stated 
that the pressure which a rivet exerts in cooling is 
roughly about half its breaking strain. If in 
machine rivetting a pressure of 70 tons is put on 
the rivet and 10 tons is that due to the cooling it 
will be necessary to keep the pressure of the 
machine on until the rivet is cold, otherwise the 
excess of pressure would be lost. 

Mr. W. H. White said he had brought together 
all the information available at the time Sir Ed- 
ward Reed’s book on shipbuilding had appeared 
some years ago, and he hoped that some one would 
bring the work up to the present day. No one was 
more competent to do this than the member of the 
Institution who had opened the discussion. In the 
Iris and Mercury, to which vessels reference had 
been made, they used iron rivets because they 
could not get steel ones to stand, as it was after that 
time the Landore Company gave the first steel rivets 
that could be trusted. He thought that with snap- 
pointed rivets the plate might sometimes be injured 
by the workmen in using the snap. 

Mr. Laird mentioned the fact we have already 
referred to of the hot rivet serving to anneal the 
metal disintegrated by the punch, 
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~ “Mr. Wildish, in replying, stated that so far as the 


speed at which the punching of plates was: carried 
on the ordinary machines had been used at the 
usual speeds. Mr. Milton said that with regard to 
Professor Kennedy’s statement as to the stretch of 
material being two per cent. of the proportion 
depending on the shear of the rivet, he would point 
out that we are constantly using for practical work 
laws based on ultimate strength. As to Mr. Kirk’s 
remarks he would point out that in an actual case 
1} in, plates were fastened by double butt straps 
in a boiler, the pitch of the rivets being 95 in. The 
hydraulic test was satisfactory, but whether the 
state of the boiler would be satisfactory to the 
owner after a few months’ work, he would not like 
to state. 

At this sitting Mr. J. Macfarlane Gray read a 
paper entitled ‘‘ The Theoretical Duty of Heat in a 
Steam Engine.” The paper was based on another 
read at the previous meeting. It is not of sucha 
nature that it would be wise for us to attempt to 
give an abstract. The last paper read on Thursday 
was on ‘*The Application of Moderate Forced 
Draught to the Furnaces of Small Steam Vessels,” 
by Mr. M. H. Robinson. This we propose to print 
in full at an early date. 








STERN-WHEEL STEAMER. 

WE publish this week a two-page plate ee, 
illustrating a stern-wheel steamer with its engines anc 
boiler designed by Mr. R. Runeberg, consulting engi- 
neer of St. Petersburg, and built at the engineering 
works of Wiborg, Finland (Wiborgs Mekaniska Werk- 


stad). The principal dimensions of the vessel are as 

follows : 

Hull: ft. in. 
Length, not including wheel... 110 0 
Breadth amidships ; 25 0 
Depth .. os 40 
Draught of water 0 22 


The hull, which is made of Landore-Siemens steel, 
is divided by five transverse and two longitudinal bulk- 
heads into 18 compartments. The after ends of the 
longitudinal bulkheads serve as part of the engine seat- 
ing. The system of trussing employed to give the 
necessary stiffness to the structure is also connected 
to the bulkheads. On the top of the deck beams is a 
system of diagonal cross-ties consisting of steel strips 
12 in. broad and jin. thick. It should be observed 
that the plating consists of alternate strakes of 4’; in. 
and }in. thickness, that the boat is absolutely flat- 
bottomed and stands only a little more than 2ft. out 
of the water, and reaches less than 2 ft. below it. 

The engines are of the compound type with an 
injection condenser, and the cylinders are placed 
(Fig. 2) at a distance from the centre line of the ship, 
proportionate to their respective weights. The cylin- 
ders are respectively 14 in. and 28 in. in diameter with 
5 ft. stroke, and they are slightly inclined to the hori- 
zontal. The cylinders are fitted with piston valves 
as shown in the sections, Figs. 4and 7. The air pump, 
which is double-acting, is worked by an extension of 
the low-pressure piston rod; it is shown in section in 
Fig. 6. The cranks (Fig. 7) are double-webbed and 
are placed at 110 deg. apart, and the shaft is made of 
hollow steel from 6 in. to 7? in. outside diameter and 
4-in. bore. The engines drive a paddle-wheel 12 ft. in 
diameter and weighing with its shaft 10,000 lb. The 
weight of the engines, inclusive of frames, is 27,000 lb. 

On the bows there is mounted a powerful steam 
winding drum provided with 4000 ft. of +4 in. chain 
for the purpose of warping the boat when the paddle- 
wheel is insufficient to propel her. The great part 
of the Russian rivers are not deep, and the bottom con- 
sists generally of mud or fine sand, which forms itself 
into shifting banks, liable to change their positions 
several times in a year. When a barge is deeply 
loaded the banks will often stop its passage, whereupon 
the steamer, which draws only 22 in. of water, will 
pass the shallow place alone, drop its anchor and return, 

aying out, in receding, the necessary length of chain. 

he barge is then made fast to the boat, and by means 
of the winding apparatus it is dragged through the 
soft sand without sustaining any damage. Exactly 
the same mode of operating is employed when the 
power of the engines is not sufficient to tow the barges 
up a rapid stream. 

The boiler is placed in a closed chamber and air is 
forced into the stokehold by means ofa fan driven by a 
separate engine. As will be seen on reference to Figs. 
10 to 18, the boiler is of the locomotive type with a 
cylindrical firebox arranged for burning wood. The 
crown of the firebox casing is arched in the direction 
of the length of the boiler (not domed), and the crown 
of the inside firebox is corrugated. The boiler is made 
of Landore-Siemens steel and weighs 14,000 lb. without 
water ; it contains 8000 lb. of water. The chief dimen- 
sions with particulars of the heating surfaces, &c., are 
given in our illustrations. 

On the trial trip of the steamer we have been de- 
scribing, the engines ran at 37 revolutions, and de- 








veloped 350 indicated horse-power, with a consumption 
of a quarter of a cubic fathom, or 54 cubic feet of com- 
mon pine wood in the hour. The speed reached 
11 knots. 

A somewhat curious and instructive circumstance 
was observed with regard to the seaworthiness of this 
boat. The former owners wished to send her across 
the Baltic to the mouth of the River Vistula, and 
thence by the Dnieper-Bug Canal to the Pripel and 
Dnieper, where they hada large sawmill. The steamer 
was taken in tow by another tugboat, but during the 
voyage a heavy gale was encountered in the open sea. 
The waves went right over the boat, and the jerking 


of the towing hawser augmented the strains on the] . 


structure. Nevertheless the good quality of the 
materials and workmanship withstood the strain, and 
the boat arrived safely at Danzig with only some 
frames broken and a plate cracked in the fore end 
above the water-line. ‘The sawmill concern having in 
the meantime stopped for want of funds, the boat was 
sold before arriving at her destination, and the pur- 
chaser, who is the present owner, Colonel Medvedofisky, 
sent her back again the same way across the sea, but 
this time the captain preferred to go alone without a 
tugboat. After a fair voyage she passed St. Peters- 
burg some time ago on her way through the Marinski 
Canal to the Volga, where she will be employed for 
towing barges. 








LIGHT DRAUGHT SCREW LAUNCH. 

In our report of the meeting of the Institution of 
Naval Architects last week, in noticing Mr. Thorny- 
croft’s paper on the guide blade propeller, we gave 
brief particulars of a small boat fitted with this pro- 
peller. Weare now able to put before our readers 
illustrations of this vessel, which will be found on 
page 361. 

The boat in question was built last year by Messrs. 
Thornycroft and Co., to the order of Messrs. Allen, 
Anderson, and Co., of Alexandria, for the use of the 
directors of the Société d’Irrigation dans le Béhéra, 
and was intended principally for running on the Nile 
from the nearest railway station to the irrigation 
works, a distance of forty-five miles. The problem 
was how to do the journey, including the railway 
travelling, in one day, allowing time also for trans- 
acting business. As the maximum draught was not to 
exceed 18in., it was evident that an ordinary pro- 
peller would require too great a draught, and the pur- 
chasers objected to paddle-wheels as not being sightly 
on a small boat. It will be seen by the following par- 
ticulars that the question was very effectually solved 
by the use of the guide blade propeller. 

It will be remembered that the length of the boat 
was 56 ft. Sin. long by 7 ft. 8in. wide. She has a 
cabin forward, and there is a long open well aft, as 
may be seen by the illustrations. There are a pair of 
ordinary simple engines of the well-known Thornycroft 
pattern with cylinders 6} in. in diameter by 8 in. 
stroke. The slide valves are balanced in the manner 
introduced by Mr. Donaldson, and which has been 
already illustrated in these columns. The boiler is of 
the usual locomotive marine type such as is used in the 
second-class torpedo boats built by this firm. The 
following are some of the principal elements of the boat 
and machinery : 


ft. in 
Length over all 56 8 
Beam ees aa nis 7 8 
Draught of water | Forward 1 1 
on trial § Aft i ¢ 
Displacement _... saa as 6.7 tons. 
Height of tip of blade of pro- 
peller above normal water line 
with boat at rest on trial 
draught . ne bee me 52 in. 
cwt. qr. Ib. 
Weights on board at trial (coal) 3 2 0 
Fourteen men... ai awe 200 0 0 
Total 23 2 O 
Engines : 
Diameter of cylinders aa 64 in. 
Stroke aus ~ oat Ses S ss 
Number of main bearings af three — 
Length and diameter of journals 44in. by 24in. 
Re ee of crank- 
pin journals 34 ,, by 24 ,, 


Material of bearings... a 


{ n metal with 
* \ white metal liners 
Point of cut-off with link in full 


gear aa ee 0.72 of stroke 
Diameter of propeller in. 
Boiler : 
Barrel of steel, firebox and tubes 
of Lowmoor iron. 


Grate area ... eo 6.7 sq. ft. 
Number of tubes ... oe i. 170 
oe stay tubes... es 6 
Diameter of ,, ie ae lfin. 
Heating surface: Firebox 18.5 sq. ft. 
Tubes a 225.5 yy 
Total 244.0 ,, 


The following figures show the distribution of weights 





according to the original estimate. These worked out 
accurately within a trifling difference : 





tons. 

Weight of hull 1.59 
an fittings 58 

pe engines ... a 72 

- boiler and water 2.80 

5.69 


The following is a copy of the official report of the 
trial trip : 


| 
| 
| 
| 
| 
| 
| 
| 


Revolutions of 








7 ° Ph ae 
& * § $3 
sg Engines. Fa Ne E.= $ 3 
aa 3 B 23H AGA 
$.| 2, : “22 333 
22/33 per s sé ae 235 
gs $= | Halt rer] Ss 32 £8 3 gas 
zZ™ &R Mile. “| ¢ a if @ig © 
Ib. nin.sec. 
1 134 938 527 149 16.514 
18.202 
2 134 797 528 1 303 19.890 18.339 
18.476 
3 135 929 527 1 45} , 17.062 18.559 
18.643 
4 135 789 530 129 20.224 
ae we 863 528 True mean speed 18.449 





Engines in full gear and stop valve full open. 


The mean indicated horse-power developed was 102 
on above trial. 

In the illustrations on page 361, Fig 1 is a profile, 
Fig. 2 a plan, Fig. 3 a section through the cabin, 
and Fig. 4a section just abaft the propeller. Inthe 
latter view the shape of the prolongation of the boat 
aft is shown together with the casing inclosing the 
screw. The engraving, Fig. 5, is taken from a photo- 
graph, and shows the general arrangement of the guide 
blade propeller. The principle of the latter has been 
already illustrated on page 651 of our thirty-second 
volume, and page 456 of our thirty-fifth volume. 








DOUBLE-HEADED RADIAL DRILL. 

Tue double-headed radial drill illustrated on page 
360 was constructed by Messrs. Rushworth and Co., of 
Sowerby Bridge, for Messrs. Hornsby and Sons, 
Limited, Grantham. Upon the arm, which has a 
radius of 5ft., there are mounted two independent 
drilling heads, which can stand at any distance be- 
tween 9 in. and 20 in. apart, from centre to centre. 
The spindles are of steel, 24 in. in diameter, and have 
each a self-acting feed of 14 in. They work in adjust- 
able conical bearings, so that the least ‘‘drop” can be 
taken out of both spindle and nut. The spindles go 
right through the screws, and the thrust is taken at 
the extreme end, which works inside an adjustable cup 
full of oil. The driving and feed arangements are very 
clearly shown in the engraving. 

The length of the base is 4ft. Sin., the width 
2ft. Gin., and the depth 2ft. 7in. Itis planed on 
the top and front, and is provided with T slots for 
securing the work. There is a height of 2ft. 6in. 
between the table and the bottom of the drill spindle. 





Russtan Heavy OrnpNance.—In a recent Note (pags 
171 ante) we mentioned the fact that the Oboukhoff Works 
had received a large order for heavy ordnance from the 
Government, and that the necessary steel would be manu- 
factured in the country. Since then we have learned 
that the works in question are themselves capable of 
turning out all the steel they require and that r have 
a thoroughly well-equipped steel plant. This includes 
240 crucible-steel furnaces, each containing four crucibles 
of 82lb. capacity each, two 5-ton Bessemer converters, 
two 10-ton Siemens-Martin furnaces, one 50-ton and 15- 
ton steam hammer, besides many of smaller size, and one 
Whitworth press for fluid steel. The Oboukhoff Works 
manufacture all the ordnance both for the Navy and 
the Ministry of War, and are under the control of Rear- 
Admiral Kolokoltzoff. 





University COLLEGE ENGINEERING DEPARTMENT.— 
The winter session of the engineering school concluded 
last week, and the Engineering Society ended its work for 
the term by an excursion to Birmingham. The members 
were enabled through the kindness of the various firms to 
visit successively the pen works of Messrs. Gillott, the 
sword and matchet works of Messrs. Hole, the vast engi- 
neering works of Messrs. Tangye, and the Patent Nut and 
Bolt Works, and the opportunity for instruction was 
thoroughly appreciated by all. The work cf the Engineering 
Society this term has been most satisfactory, papers at the 
various meetings having been read on ‘‘ The Canada Pacific 
Railway,” ‘‘ The New Bedminster Bridge,” ‘* The Channel 
Tunnel,” ‘‘The System of Telpherage,” ‘* Electric Accu- 
mulators,” ‘‘ Brakes,” ‘‘ Cornish Viaducts,” and “ Elec- 
tric Fire Alarms.” These meetings have been attended 
not merely by past and present students of the engineer- 


ing school, but by engineers in practice in the city, and 
from the nature of the above subjects the work of the 
Society cannot fail to be productive of substantial educa- 
tional results besides being a means of bringing together 
those in the neighbourhood interested in engineering and 
mechanical pursuits, 
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ENSILAGE CUTTER AND ELEVATOR. 
CONSTRUCTED BY MESSRS, F. AND J. 8S. BUST, ENGINEERS, WINTERTON. 


In our notice of the Royal Agricultural Society’s 
Show at Shrewsbury, we referred to a combined 
ensilage cutter and elevator exhibited by Messrs. F. and 
J.S. Bust, of Winterton, Lincolnshire, which, although 
no prize was awarded to it, was universally commended 
at the trials, for the efficient way in which the work 
was performed. On the present and opposite pages we 
publish illustrations of this implement, which show the 
arrangement clearly. The periphery of the knife- 
wheel is fitted with five knives, secured to it in the 
ordinary way with bolts and set-screws ; and on their 
becoming dull, the fixing-nut on the boss is removed, 
and a duplicate wheel with sharp knives put in its 
place; this operation occupies about three minutes. 
This detail is important, since it is unadvisable to stop 
for sharpening, as several men are required to get 
such a great bulk or weight of fodder to the machine, 
and they would be idle whilst this was being done. 
The mouthpiece over which the knives cut, is made of 
wrought-iron faced with shear steel, to insure a clean 
cut and assist in keeping the knives sharp. On one 
side it is carefully brought up to a sharp edge that 
rubs lightly on the bottom feed roller, which is turned 
up in the lathe ; thus any material which may have a 
tendency to wrap round the roller is cut, and should the 
bearings of the roller wear down in course of time, a 
thin piece of packing is inserted, so as to make it again 

‘rub lightly on the mouthpiece, or the latter can be 
removed and ground, if it is found desirable to sharpen 
up ~ edges against which the knives and feed roller 
work. 

The top roller is made with deep V ribs across it, 
which exert a powerful grip on the fodder being cut. 

’ Here, by a careful arrangement of gearing, the top 
roller is made to work close to the knives, and dispense 
with a press altogether, the knife-wheel being fitted 


with the five blades, which are passing constantly close. 


over it, rendering one quite unnecessary. The top 
roller is weighted by an ordinary weight and lever, 





and is free to rise or fall according to the thickness of 
the feed. Both top and bottom rollers work in gun- 
metal bearings, and are assisted bya pitch-chain and lath 
web running on the bottom of the feed trough, and an 
auxiliary spring roller, moving in inclined slots in 
the feedbox sides, the springs holding the feed down on 
the travelling web; these, however, are not so strong 
as to prevent a man from withdrawing his hand if he 
feels it gripping him. The web is driven by gearing 
— _ bottom roller, through an intermediate tooth 
wheel. 

Both feed rollers and web can be instantly reversed 
or stopped by a self-releasing safety lever, which forms 
one of the most novel points about this machine. It 
consists of a horizontal and vertical jointed lever, which 
acts on a clutch upon the knife-wheel shaft, and which 
can be put in gear either with the forward bevel pinion 
or with the reverse pinion, or in an intermediate stop- 
ping position. In each of these positions the clutch is 
securely held by notches, and cannot spring in or out 
of gear; however, it requires no special manipulation 
to release it, as it is quite automatic in its action. 
When the man feeding the ensilage cutter presses 
against the horizontal lever, it is moved into a posi- 
tion which raises the vertical lever clear of the notch, 
when the joint is locked, and, the pressure being con- 
tinued, it moves forward. The reverse motion being 
on the quick-running knife-wheel shaft, its action is 
instantaneous. The importance of this will be seen 
when it is remembered that twenty-five knives pass 
the feed rollers per second, so that a second saved in 
reversing them might save a man’s hand. 

This extremely efficient mode of reversing was first 
shown on a chaff-cutting and preparing machine at the 
Royal Society’s Agricultural Show at Derby. Combined 
with an ensilage cutter, it was exhibited at York, 
and the complete implement we illustrate, with the 
elevator, was shown last year at Shrewsbury, when it 
thoroughly established its character, at the trials, for 





efficiency in all respects, and was by a unanimous 
verdict (except that of the judges) declared to be the 
best ensilage cutter on the Show ground. 





AIR COMPRESSORS AT THE ARLBERG 
TUNNEL 


Four years ago* we described the air compressors 
which were then at work at the St. Anton entrance of 
the Arlberg Tunnel in Austria. The diameter of the 
pistons of these compressors was 15 in. and their stroke 
254 in. They were driven by two turbines. During 
the progress of the work, however, two pairs of com- 
pressors of a larger size were erected. In our present 
issue we publish, on page 368, engravings of these com- 
pressors together with a series of indicator diagrams. 

The compressors shown in Figs. 1, 2, 3 are of the 
same type as those described by us four years ago, but 
are, however, of larger size. ‘The pistons have a dia- 
meter of 700 mm. or 27} in., their stroke being 1000 mm. 
or 39,°;in. The volume of air of atmospheric pressure 
drawn in per revolution is 0.76 cubic metres, or 26.9 
cubic feet. As will be seen from the general view 
Fig. 4, there were, at St. Anton, two pairs of these 
compressors. They were driven by Meyer’s expanding 
water-pressure engines,t the pistons of the compressors 
being directly attached to the piston rods of the water- 
pressure engines. Referring to Fig. 4, A are the 
water mains by which the water was brought to the 
working cylinders of the water-pressure engines, BB 
are the exhaust mains. The engines were coupled, 
two by two, with cranks at right angles having a fly- 
wheel of about 19 ft. 8 in. in diameter on their common 
shaft. The diameter of the pistons of the water-pres- 
sure engines was 450 mm. or 17}4 in. 

Returning to the compressors, as shown in Figs. 1, 





~* See ENGINEERING, vol. XXxi., . 114, 
+ We published a description of Meyer’s water-pressure 
engines in vol. xxx., p. 209. 
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2, 3, the suction and exhaust valves are of the same 
kind as those of the smaller compressors. There are 
sixty suction valves presenting an area of 29.3 per cent., 
and fifty-five exhaust valves with a total free passage of 
26.9 per cent. of the piston area. It was proposed to 
employ a small pump for the injection of water into the 
suction dish d (Fig. 1), to replace the water thrown 
out through the exhaust valves, but it was not found 
necessary to use this pump, a simple adjustable cock 
being sufficient for the purpose. 

In Figs. 5 and 6 we give some indicator diagrams 
from the compressors, and in Figs. 7 and 8 two dia- 
grams from the water-pressure engines are given. The 
compressors, as well as the water-pressure engines, 
were built by Messrs. Breitfeld, Danék, and Co., of 
Prague (Bohemia). They were erected in the course 
of the year 1881 and subsequently worked successfully 
until the end of the tunnelling operations. As is well 
known to our readers, the Arlberg Tunnel was opened 
to traffic in the year 1884. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, March 27, 1885. 

THE unsatisfactory character of railroad traffic, 
accounts for the backwardness of railway managers in 
placing anticipated orders for railway construction, ex- 
tension, and repairings. The improvement in business 
is very slight. The improvement in the demand for 
steel is observable, and preparations are being made 
to extend steelmaking plant. Jacob Reese, a well- 
known metallurgist, is arranging to erect two or three 
mills; one in Pottstown, Pennsylvania, one in the west, 
and one in the south. The Pittsburg firm have com- 
pleted their experiment with the Clapp - Griffeth 
process, and negotiations are now in progress looking 








to the alteration of several iron works to make steel by 
that process. The small capital and the large produc- 


material is improving. Bessemer is held at 19.50 dols., 
but freights are high and a decline will soon follow, 


tion of steel will act as a strong incentive to manufac- | when large purchases will be made on a basis of 
turers to introduce this method. Within a year or so | 18.50 dols. to 18.75 dols. for Bessemer and crop ends. 


past two or three methods of steel making have been 
tried, and given up. One of them was known as the Hen- 
derson process, and after spending a large amount of 
money it was dropped as being too expensive. The 
manufacturers are determined to use this or any other 
process which promises to liberate them from depend- 
ence upon exclusive manuallabour. In a few days the 
Amalgamated Association will decide upon the modifica- 
tion of the scale determining wages. The temper of 
the men is against any reduction. The manufacturing 
interests begin to recognise that it is only a question of 
time when the steelmaking will lessen their depend- 
ence upon puddled iron, and that the disemployed 
labour will stimulate competition to an extent which 
will weaken the almost absolute authority of this 
organisation. The trunk line companies are nego- 
tiating for a few large blocks of rails at 26 dols. to 
27 dols. During the week a large amount of business 
has been done in small lots. Merchant bar iron is ex- 
tremely dull. Some mills have run out of orders. The 
nail factories east and west are still crowded with 
orders, and are selling in the market on a basis of 
2.30 dols. for tenpennies; in Western Pennsylvania, 
2.15 dols. The demand for steel nails is very active, 
and the producing capacity is being increased. Heavy 
hardware, merchant steel, and building material are in 
active request, and the demand for all kinds of build- 
ing lumber is improving. The weather is favourable 
for outdoor operations, and it seems probable that the 
— year will be the most active one in building that 

as ever been known. A large amount of disemployed 
labour is being employed. The demand for foreign 





Southern iron is offered in large blocks at 15 dole. ; old 
American rails, 18 dols. ; old steel rails, 16 dols. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Derbyshire Notices.—At a meeting of the Derby- 
shire coalowners held at Chesterfield on Saturday, it was 
unanimously resolved that as the men require a written 
notice for the proposed reduction of wages, notices should 
be served upon them to take off the advance of wages 
given in October, 1882, 


The Water Supply of Belper.—Mr. G. H. Strutt, J.P., of 
Bridge Hill, Belper, has given 2507. to the Belper Water 
Works Company for procuring the spring known as “‘ Lady 
Well,” a never-failing supply situate in the park. Dur- 
ing the last few summers the town has suffered rather 
severely through shortness of water, and although nego- 
tiations have been carried on with a view to securing 
additional quantities, they have failed. 


The Wakefield Water Supply.—One project for the sup- 
plying of water to Wakefield was the making at Audsley 


of a reservoir to cover 60 acres of land, holding 320,000,000 


gallons of water, and costing about 40,000/. beside the 
site. When the works connected with the construction 
of this large basin had made considerable progress, it was 
found that underneath the ground selected, the Haigh 
Moor seam of coal had been worked to such an extent 
that the strata which were to form the foundation of the 
reservoir were honeycombed over a large part of the area. 
The abandonment of the site was talked of, but after a 
conference of engineers it was decided to proceed with 
the building of the reservoir, and to make it water-tight 
















366 


ENGINEERING. 


[APRIL 10, 1885. 





a 





¥ ag ay ring puddle trench down to the bottom 
of the Haigh Moor seam. By this rearrangement the 
capacity of the reservoir was reduced to about 135,000,000 
gallons, and its size restricted so that it would cover 
only about 26 acres of land. Messrs. Holliday, the owners 
of the coal underlying the bed of the reservoir, are seeking 
in an arbitration case now pending, to recover compensa- 
tion, the amount of their claim being very large. It is 
said that a few days ago the arbitrators and the umpire 
dug a hole into the foundation upon which the puddle 
wall rests, and made the alarming discovery that it was 
porous. The holedug in the stratum upon which the puddle 
wall was to be built quickly filled with water, thus reveal- 
ing without further trial that the foundation was treacher- 
ously rotten. It is not known whether this test has been 
applied to any other part of the works. 


The Denaby Dispute——Although the thirteenth week 
of this unfortunate dispute has been entered on, there 
are no signs of any arrangement being made. On the 
contrary, some hundreds of men are to be ejected from 
their houses. 


The Lock-Out of Colliers —As I write some 25,000 men 
in this district are out of employment. The notices at 
most of the pits, where notices have been given, 
expire to-day, and the question is, will the men submit to a 
reduction of 10 per cent. in their wages? The outlook 
for them is certainly gloomy, and as they are divided 
amongst themselves, no doubt they will be the sufferers. 
Compromises have been tried but not effected, and there 
is now the stern reality of a strike with the men’s union 
short of funds—as usual. 





NOTES FROM THE SOUTH-WEST. 

Swansea and Canada.—The steamship Damara, which 
left Swansea on the 18th ult. with tin-plates and other 
cargo, being the first of a new line of subsidised steamers, 
calling at Havre, Swansea, Halifax, and Baltimore in 
succession, has arrived at Halifax, having made the pas- 
sage in twelve days. The Damara is a new steamer be- 
longing, together with the Ulunda, which is to follow, to 
the Halifax Steam Navigation Company. It is expected 
that Swansea will not only be the banking port, but also 
the chief British depét for the new line. 


Treherbert.—On Thursday evening cannon were fired on 
the bank of the Rhondda-Merthyr pit in celebration of 
Mr. E. Lewis having struck the 7 ft. seam, which proves 
to be of good quality and 4 ft. in thickness. Mr. Lewis 
had carried on searching operations for some years, 


Bristol and the United States.—We learn that a deputa- 
tion from Bristol will shortly wait upon the directors of 
a large steamship company in Liverpool, with the view of 
inducing them toopen up direct regular communication 
between Bristol and the United States. 


Newport.—There has been little change in steam coal. 
The house coal market continues easy. Iron ore has not 
shown any signs of revival. In the manufactured iron 
and kindred trades a quiet tone has prevailed. Ship- 
ments have not been so heavy as for the imanedlately 
preceding week, consisting of only 650 tons to Negapatam 
and 900 tons to Warberg. has week’s clearances 
amounted to 51,568 tons. From Bilbao there arrived 
2950 tons of iron ore, and 3350 tons came to hand from 
other sources, 


The Garw Valley.—In the early part of last week an 
excellent seam of coal was struck at the Blaengarw Pit, the 
property of the Ocean Company. The coal, which is 
about 7 ft. 6in. thick, is of good quality. Machinery, 
&c., is fitted so that in a short time coal will be raised. 


Cardif.—In the steam coal trade shipping has again 
been brisk. Contracts for the Upper Italy Railway have 
been given out, but the names of the successful competi- 
tors have not transpired. An important contract has also 
been given out by the Cunard Steamship Company. The 
tone of the steam coal trade has not undergone any mate- 
rial change. The patent fuel trade is active, and some 
manufacturers are well sold ahead. In the house coal 
trade business has been better ; the tone of the market is, 
however, easy. There is no improvement in the iron ore 
trade, Last week’s clearances comprised 153,806 tons o: 
coal, 170 tons of iron, 5717 tons of patent fuel, and 645 
tons of coke. From Bilbao there arrived 5849 tons of iron 
ore, and 752 tons came to hand from other sources. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
firm this day week, and prices recovered the 1d. per ton 
lost on the preceding day. Transactions were reported 
on forenoon ’Change at 41s. 7d. to 41s. 8d. cash, also at 
41s. 9d. to 41s. 104d. one month, and at the close there 
were buyers at 41s. 8d. cash and 41s. 10d. one month, 
with sellers at 4d. more per ton. In the afternoon busi- 
ness was done at 41s. 84d. and 41s. 8d. cash, also at 41s. 11d. 
down to 41s. 94d. one month, the close being sellers at 
41s. 8d. cash and 41s. 10d. one month, with buyers offer- 
ing 4d. per ton under. The market was again strong on 
Thursday, and prices closed 34d. over those of the previous 
day. There were transactions in the morning at 41s, 84d. 
up to 4¥s. cash, also at 41s. 10}d. up to 42s, 14d. one 
month, and the closing prices were nominally 42s. cash 
and.42s, 2d. one month. Business was done in the after- 
noon at 41s. 11d., 41s. 104d., and up to 42s. cash, also at 
42s, 1d., 42s. O}d., and back to 42s, 2d. one month, with 
sellers at the close at 41s, 114d. cash and 42s, 2d. one 
month, and buyers offering 4d. lower per tea: Owing to 
the occurrence of the Easter holidays, Friday and Mon- 
day were both blank days with the iron brokers. The 
market was dull on the resumption of business yesterday 


¢ | Several sheets of diagrams. 





morning, and the closing quotations were 2d. per ton 
under those of last week. Business was transacted 
in the forenoon at 41s. 9d. down to 41s. 8d. cash, 
also at 41s. 104d. and 41s. 10d. one month, and 
there were buyers at the close at the lower quota- 
tions, with sellers asking 4d. per ton higher. In the 
afternoon there were transactions at 41s. 8d. up to 
41s. 94d. cash, also at 41s. 104d. and 41s. 11d. one month, 
the close being buyers at 41s. 9d. and 49s. 11d. cash and 
one month respectively, with sellers wanting 4d. more per 
ton. An improvement took place to-day, the price em | 
to 42s. cash and 42s, 2d. one month, both forenoon an 
afternoon. The advance that has lately taken place in 
prices may be traced in some measure toa reduction of the 
number of furnaces in blast to eighty-nine, which is the 
smallest number of furnaces in blast in Scotland fora very 
long time. Two have been blown out at Coltness Iron 
Works and one each at Calder and Govan Works, al! of 
which are to undergo relining, an operation which will 
occupy some months. As the Govan furnace just blown 
out was working on warrant iron, there will be a consider- 
able reduction in the make of that commodity, which, it 
is thought, should help prices. Another furnace, however, 
has lately been blown in at Dalmellington Iron Works. 
At this time last year there were ninty-three furnaces 
blowing in Scotland. In consequence of the report that 
several furnaces were about to be damped out, a number 
of ‘* bear” operators were induced to cover, and in that 
way extensive buying took place last Wednesday and 
Thursday. The public are still holding aloof, and the 
speculative business is being done only by persons con- 
nected with the trade. Upto the present there has been 
no improvement in the legitimate demand for pig iron, 
and the quotations for special brands are consequently a 
trifle “easier, while the inquiry for g.m.b. iron is on a 
very limited scale. There is no alteration to report as 
regards the condition of trade. The reports coming to 
hand from the Continent and from America continue to 
be exceedingly discouraging. Canadian orders have re- 
cently been received for a few parcels, in view of the 
opening of the navigation for the season. A fair amount 
of iron is being melted in some of the foundries, but the 
demand from the manufacturers of malleable iron is very 
dull. The shipping returns are of a disappointing cha- 
racter. Last week only 7525 tons of pig iron were de- 
spatched from all the Scottish ports, as against 10,877 tons 
in the preceding week, and 11,457 tons in the correspond- 
ing week of last year. The largest shipments were 1080 
tons to Australia, &c., 909 tons to the United States, 820 
tons to Holland, 464 tons to Canada, 272 tons to Ger- 
many, and 255 tons to India. The stock of pig iron in 
Messrs. Connal and Co.’s public warrant stores stood 
at 592,606 tons, as against 591,765 tons yesterday week, 
showing an increase of 841 tons, 


Proposed Electric Light on North Carr Rock.—At the 
monthly meeting of the Dundee Harbour Board, held on 
Monday, it was reported that Mr. Thomas Stevenson, engi- 
neer to the Northern Lighthouse Commissioners, had sug- 
gested the feasibility of maintaining a light by means of 
electricity on the North Carr Rock, and that Principal 
Jamieson, of the College of Science and Arts, Glasgow, 
was to be consulted on the subject. 


The Peterhead Arbitration.—The reference to Sir 
John Coode, in the dispute between Mr. Lawson, who 
was the contractor for the deepening of the Peterhead 
South Harbour, and the Harbour Trustees, has now been 
disposed of. Mr. Lawson made aclaim of 16,350/. odd, 
including interest, and Sir John Coode took a large amount 
of evidence on the subject on behalf of both parties. He 
has now intimated that he has reduced the claim to 
6892/., the Harbour Trustees having to pay the expenses 
of the arbitration, which will amount, it is expected, to 
about 20007. 


Engineers’ Associations.—Last Thursday night the 
Glasgow Association of Student Members of the Institu- 
tion of Civil Engineers held their ninth ordinary meeting, 
on which occasion Mr. John Brownlie gave an interesting 
account of compound locomotive engines, a number of 
which have recently been sent from Glasgow to India. 
The details of the locomotives were well illustrated by 
A discussion took place on 
the comparative economy of such engines and those of the 
ordinary type. Ata meeting of the Glasgow Engineers’ 
Association, held on the same day, a paper on the Edin- 
burgh Suburban Railway was read by Mr. David 
Simpson, Viellin. It embraced an account of the 
construction of the railway, together with a minute de- 
scription of its principal engineering features. 


Drainage Scheme for Inverkeithing.—The Town Council 
of Inverkeithing, an ancient Fifeshire town near the 
north end of the Forth Bridge, have resolved on proceed- 
ing with a town drainage scheme which is estimated to 
cost about 44007. It has been designed by Mr. Buchanan, 
Edinburgh. 


The Proposed Swing Bridge over Glasgow Harbour.—At 
yesterday’s meeting of the Clyde Navigation Trust, a 


ee strong deputaton of Glasgow shipowners was 
received, the object of the interview being that the latter 
might protest against any swing bridge being constructed 
which might interfere with the shipping traffic. Mr. John 
Burns was the principal speaker. 


Sinking the Cylinders of the New Tay Viaduct.—At the 
last monthly meeting of the Dundee Mechanical Society 
Mr. Charles Wilson, assistant engineer at the Tay Bridge, 
read a paper, in the course of which he described the mode 
in which the cylinders of the new viaduct aresunk. This 
work is done, he said, by means of a steel digger, and by 
heavily weighting the cylinders on the top. The digger 
on this pontoon is the largest one used at the bridge. It 
measures 7 ft, in diameter by 12 in. deep at the sides and 





24 in. in the centre; and it weighs 3 tons 5cwt. When 
working in good stuff the average time occupied for each 
lift is about three -ainutes ; the quantity of stuff raised is 
} cubic yard, and the depth which the cylinder sinks is 
about 8 in. in the hour. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday the quarterly 
meeting of the North of England iron and allied trades 
was held in the Middlesbrough Exchange. Owing to the 
holidays the attendance was very thin and scarcely any 
business was transacted. Contrary to the usual ex- 
perience there was on this occasion not a single exhibit, 
and altogether very little interest was evinced in the 
gathering. There seems to be a general opinion that the 
spring trade will prove very disappointing. The political 
outlook still tends to depress traders, and very much to 
restrict business. There is no change in the prices of iron, 
No. 3 g.m.b. being still ‘offered at 34s. per ton f.o.b. Tees, 
Very little iron is changing hands at present. Shipments 
are small for this time of year, but as the Baltic ports 
are now CS ont it is expected that the exports will im- 
rove. ematite pig iron remains quiet at 44s. per ton 
or Nos. 1, 2, and 3 f.0.b. west coast ports. 


The Make and Disposal of Cleveland Iron.—The Cleve- 
land Ironmasters’ Association returns for March show 
that of 156 blast furnaces in the North of England, 97 
have been in operation, and they have produced 208,644 
tons. This is an increase of 28,321 tons on the month of 
February. The total stocks in Cleveland now stand at 
389,254 tons, which is an increase ef 11,517 tons on the 
month of February. It is feared that, unless there is an 
improvement in trade soon, more furnaces must be blown 
out. 


The Manufactured Iron Trade.—This industry continues 
dull, and there are no signs of improvement. Ship-plates 
can be had at 4/. 17s. 6d. per ton, and angles at 4/. 10s., 
less 24 per cent. at makers’ works. Many of the rolling 
mills are only partially employed, and the owners feel 
that they are engaged in a trade which is not at all re- 
munerative. 


Engineering and Shipbuilding. — Engineering and 
foundry work are steady, but prices are cut very low 
to secure orders. Shipbuilding is rather better and 
the yards on the northern rivers are actively employed, 
but unless freights improve no real and general revival 
in this industry can be looked for yet. The pressing de- 
mand for steel plates and rails which was so conspicuous 
a few weeks ago, has not been fully maintained, and there 
is rather a lull at present, ship buyers wavering as to 
whether they should order steel or iron. Wire makers 
have a fair amount of work on hand. 

The Coal and Coke Trades.—There is no alteration in 
the coal and coke trades. Prices are firm in consequence 
of the unsettled state of affairs at the South Yorkshire 
collieries, 








LAYING IN SUPPLIES OF CHEAP RaILs.—With the view 
of commencing railways between Petersburg and Silverton 
and Mount Gambier and Narracoorte as soon as possible, 
the South Australian Commissioner of Public Works has 
decided to order by telegram the rails required for those 
two lines. He has been induced to take this action in 
consequence of the present low price of rails in England. 


AUSTRALIAN TELEGRAPHY.—By agreement between the 
postal authorities of New South Wales and Victoria, re- 
duced rates for telegrams between Melbourne and Sydney 
came into operation January 1, 1885. A new line from 
Sydney to Albury, and one of the two new intercolonial 
wires from Melbourne, have been completed and in work- 
ing order for some time past. Both have been tried with 
quadruplex instruments, by which four messages may be 
sent simmu!taneously on one line, two each way, and both 
wires and instruments acted satisfactorily. The erection 
rs a — telegraph line on the Victorian side is alinost 

nished, 


AMERICAN RAILROAD BuILpiNnc.—It is estimated that 
the total length of main line track added to the railroad 
system of the United States in 1884, was a little under 
4000 miles, about 3000 miles less than that laid in 
1883, and about 7600 miles less than the total reached 
in 1882. The following is a statement of the new line 
added in the different states and territories. The 
figures show main line only, and do not include side 
tracks or second tracks, of which many miles have also 
been laid :—Maine, 41 miles ; New Hampshire, none ; 
Vermont, 42 miles; Massachusetts, 19 miles; Rhode 
Island, none; Connecticut, 11 miles; New York, 20 
miles; New Jersey, 19 miles; Pennsylvania, 252 miles; 
Delaware, 24 miles; Maryland and District of Columbia, 
17 miles ; West Virginia, 70 miles; Ohio, 105 miles ; In- 
diana, 29 miles ; Michigan, 96 miles; Illinois, 40 miles ; 
Wisconsin, 224 miles; Virginia, 118 miles ; North Caro- 
lina, 184 miles; South Carolina, 7 miles; Georgia, 111 
miles; Florida, 185 miles; Alabama, 74 miles; Missis- 
sippi, 246 miles; Tennessee, 72 miles; Kentucky, 40 
miles ; Minnesota, 279 miles ; Iowa, 279 miles; Missouri, 
118 miles; Arkansas, 32 miles; Louisiana, 120 miles ; 
Dakota, 269 miles; Nebraska, 79 miles; Kansas, 160 
miles; Indian Territory, none; Texas, 72 miles; Colo- 
rado, 32 miles; Montana, 9 miles; New Mexico, 48 
miles; Utah, 7 miles; Wyoming, none; California, 66 
miles; Nevada, none; Oregon, 218 miles ; Arizona, 5 
miles ; Idaho, 39 miles ; Washington Territory, 62 miles. 
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THE PHYSICAL SOCIETY. 

Art the meeting of the Physical Society, held on March 
98, Professor Guthrie, President, in the chair, the Presi- 
dent announced that the meeting on a? would be held 
at Bristol, and further particulars would be communicated 
to the members. Mr. Hawes was elected a member 
of the Society. The following papers were read: ‘‘On 
Calculating Machines,” by Mr. Joseph Edmondson. 
Calculating machines are of two classes, the auto- 
matic and the semi-automatic. The former were invented 
by Mr. Charles Babbage between 1820 and 1834, and were 
designed mainly for the computation of tables. The 
difficulties against which this inventor contended and 
the perseverance he displayed in the construction of part 
of the ‘difference engine” he had invented, are now a 
matter of history. On account of the great cost and high 
degree of complexity of this machine it was never com- 
nleted, and the calculating machines of the present day 
os to the semi-automatic class, the first example of 
which is found in a rough and incomplete instrument by 
Sir Samuel Moreland in 1663. From 1775 to 1780 the 
Earl of Stanhope invented machines which were a great 
advance upon those of Sir S. Moreland. In these is 
found the ‘‘ stepped reckoner,” the basis of all modern 
instruments, This ‘‘ stepped reckoner” was improved by 
M. Thomas de Colmar, who, in 1851, produced a machine 
which is now largely in use. This machine, somewhat 
improved in detail and construction, is now made by Mr. 
Tate, of London, and Mr. Edmondson has patented a 
modification in which the form of the instrument is cir- 
cular, by which means an endless instead of a limited 
slide is obtained. A collection of various valuable in- 
struments, which had been kindly lent for the occasion, 
were exhibited. 

A discussion followed in which General Babbage, Mr. 
Tate, Professor M‘Leod, Dr. Stone, the Rev. Professor 
Harley, Mr. Whipple, Professor Ayrton, and other gentle- 
men took part. 

“OntheStructureof Mechanical Models illustrating some 
Properties in the Ether,” by Professor G. F. Fitzgerald. 
The author had recently constructed and described before 
the Royal Society of Dublin a model illustrating certain 
properties of the ether. (Nature, March 26). This model 
was one-dimensional, but the author now showed how a 
tri-dimensional model might be imagined, though pro- 
bably mechanical difficulties would render its actual con- 
struction impossible. Each element of the ether is to 
be represented by a cube, on each edge of which there is 
a paddle-wheel. Thus on any face of the cube there will 
be four paddle-wheels, Now, if any opposite pair of these 
rotate by different amounts, they will tend to pump any 
liquid in which the whole is immersed into or out of the 
cube, and if the sides of the cube be elastic there will be 
a stress which will tend to stop this differential rotation of 
the wheels. If, however, the other pair rotate by different 
amounts they may undo what the first pair do, and thus 
the stress will depend on the difference between the diffe- 
rential rotation of one of these opposite pairs of wheels. If 
7 represents the angular rotation of one pair, and é that of 


the other, the stress will depend upon dn dé In order 
dx~dy 


that these four wheels may not similarly work with any 
other wheel, it is necessary to place diaphragms dividing 
the cube into six cells, each a pyramid standing on a face 
of the cube. They must be so made that liquid may not 
be able to pass from one cell to another through the dia- 
yhragm or beside the paddle-wheels ; to effect this the 
on the paddle-wheels would have to be drawn down 
while passing the diaphragms. Thus the energy of dis- 
torsion of such a medium would depend upon 

at i) (a dg\? (dn ae)" 

dy dz) *\az~-dx) *\az~ dy 
— Maxwell has shown that this is also true for the 
ether. 

The faces of the cubes should be filled up with dia- 
phragms, past which the paddles should pump liquid, and 
whose elasticity should be the means of storing electro- 
static energy in the medium. The most complicated 
results follow from supposing the faces of the cubes, of 
which the medium is constructed to have different elas- 
ticities. Such a structure represents a crystalline medium 
and vibrations would be propagated in it according to 
laws, the same as those regulating the transmission of 
light in crystalline media. If the cubes were twisted the 
etructure would be like that of quartz, or other sub- 
stances rotating the plane of polarisation. To represent 
magnetic rotation of the plane of polarisation it would be 
necessary to introduce some mechanism connecting the 
ether with matter. The author in conclusion insisted upon 
a view which regards the vibrations constituting light to 
beof the nature of alterations of structure, and not of 
displacement executed in a medium possessing the pro- 
perties of an elastic jelly. 

At the close of the meeting the following instruments 
were exhibited and described in a conversational manner 
by their makers. 

_ Achronobarometer and a chronothermometer, by Mr. 
Stanley. These instruments consisted of clocks regulated 
by pendulums formed in the first instrument of a mercurial 
barometer, and in the second of a similar barometer 
inclosed in a hermetically sealed air chamber, the inclosed 
barometer thus acting as an air thermometer. Increase of 
pressure in the one case and of temperature in the other 
causes the mercury to rise, and thus accelerates the 
pendulum. By the gain or loss of time the mean pressure 
or temperature can be calculated for any period. 

heliostat and a galvanometer by Mr. Conrad W. 
Cooke. The galvanometer is intended to show the internal 
current ina cell. The battery plates are in two cells 


connected by four glass tubes in multiple arc coiled round 
The glass work is by Mr, Gimingham, 


an astatic needle. 








A spherometer, by Mr. Hilger, was made of aluminium, 
and combined lightness with rigidity. By an electrical 
contact the maker asserted that measurements could be 
made to one-millionth part of an inch. 

Colonel Malcolm exhibited a spectroscope and a bi- 
nocular field-glass, in which the two eye-pieces were 
separately adjustable, and Dr. Watts exhibited a simple 
modification of a quadrant electrometer. 





WATER MOTORS. 

Tue third of the course of lectures on “‘ The Theory and 
Practice of Hydro-Mechanics” was delivered at the Insti- 
tution of Civil Engineers on Thursday evening, March 5, 
by Professor W. Cawthorne Unwin, M. Inst. C.E., the 
—— being ‘‘ Water Motors.” The chair was occupied 
by Sir Frederick J. Bramwell, F.R.S., the President. 

The lecturer remarked that water motors were not in 
this country so important as heat motors, but yet a larger 
amount of water power was utilised than was commonly 
<n’ Either a rise in the price of coal or greater ease 
in the electrical transmission of mechanical energy would 
make water motors more important. 

At Windisch 1000 horse-power was utilised, and at 
Bellegarde 3700 horse-power. But it was in America that 
the largest installations were found. For instance, at 
Holyoke, a weir 30ft. high and 1000ft. long has been 
built across the river, and the water, taken off above the 
dam in a canal 140 ft. wide and 22ft. deep, supplied 
power to the mills. Two other canals on lower levels had 
also been constructed. The whole water power available 
was 20,000 horse-power in ordinary dry seasons, and the 
power was leased tothe millowners at the rate of 1/. per 
effective horse-power per annum, 

When water was descending from a higher tu a lower 
level, ina pipe, for instance, it would in general have ac- 
quired, at any point, velocity and pressure. Then if H 
was the total fall, om 

H=A+2 +¥ 
G %¥9 
where the terms on the right represent three forms the 
energy took, viz., unexpended fall, pressure head, and 
velocity head. Corresponding to these were three classes 
of water-motors. 

1. Cellor bucket wheels utilised the energy of an unex- 
pended part of the fall. hey were simple, had a fairly 
high efficiency, but were applicable only in a limited 
range of fall, and were cumbrous. They had one good 
point, that the efficiency varied little with a varying 
water supply. 

2. There were water-pressure engines, which utilised 
water pressure, just as a steam engine utilised steam 
pressure. Water pressure engines were used in mining 
districts, and hydraulic cranes and hoists were machines 
of the same kind. Still it was not generally best to utilise 
water power in this way. The reasons that a cylinder 
and piston acted so well with steam, and less well with 
water, were these: 1. The frictional losses in fluids were 

roportional to their weight for equal velocities of flow. 
ff water were 500 times heavier than steam, then the 
friction at given velocities would be 500 times greater. 
Hence the piston speeds, which might be 400 ft. or 500 ft. 
per minute in a steam engine, were rarely greater than 
60 ft. in a water pressure engine. In the pipes the steam 
might flow at 100 ft. per second, but water only at 6 ft. to 
10ft. Hence the water pressure engine was much 
more cumbrous than a steam engine. 2. From the 
incompressibility of water, the same volume was 
used in a pressure engine, whatever the amount of 
work to be done. The system of hydraulic pressure 
mains introduced by Sir W. Armstrong had proved 
entirely successful for intermittent work, such as 
lifting, but not so successful for ordinary power 
purposes. Probably the reason was that the consumption 
of water in pressure engines was extravagant. The only 
engine in which the consumption of water varied with the 
work to be done was in that invented by Mr. Hastie, and 
which, in an improved form, was being introduced in 
London by Mr. Ellington. In this, by automatic gear, the 
stroke of the engine was lengthened till the resistance was 
just overcome. 3. There were other difficulties which 
arose out of the weight and imcompressibility of the 
water. The whole column of water between the engine 
and the supply reservoir virtually formed part of the 
piston, so that a pressure engine had a very heavy piston, 
and this in general tended to render the effective effort 
variable. In certain cases the action of the friction 
and inertia of the water were favourable to particular 
operations. Mr. Tweddell’s hydraulic rivetter furnished 
an example of a machine in which the inertia of the parts 
was virtually that of 300 tons acting at the rivetter-ram. 
To control such a mass, powerful brake action was neces- 
sary, and this was supplied by the automatic action of 
the friction of the water in the supply pipe. The friction, 
while preventing the velocity becoming excessive in the 
early part of the stroke when there was little resistance, 
diminished when the velocity was checked in closing the 
rivet, and allowed the development of a high effective 
pressure at the end of the stroke. 

3. There were motors in which the head was allowed to 
take the form of energy of motion, and in which the water 
acted in virtue of its inertia. It was first necessary to 
consider in what ways this inertia might be wasted. There 
was a waste of energy if the water broke up into eddies or 
irregular motions. Energy might be rejected from the 
machine into the tail race ; and, lastly, energy was lost in 
friction against the surfaces of the machine. Inag 
motor the loss due to breaking up could be almost com- 
pletely avoided, if the passages changed gradually in sec- 
tion, if the surfaces had continuous curvature, and if the 
inclination of the receiving edges of the vanes was in the 
direction of relative motion, The loss due to rejection of 








energy could also be made very small, but by reducing 
this beyond a certain point, the loss from skin friction was 
increased. 

The nature of a turbine would be best understood 
by considering first some simpler machines. In an 
ordinary undershot wheel, about 25 per cent. of energy 
was rejected into the tail race, and about 25 per cent. 
was lost in shock, besides the losses due tu shaft friction 
and leakage. Suppose that instead of striking normall 
a flat float the water struck a hollow cup. Then bot 
the losses in shock and in energy rejected were greatly 
reduced. An interesting motor of this kind had been in- 
troduced in California. Water power was there obtained 
from canals or ditches built to supply the mines, at eleva- 
tions of from 1000 ft. to 3000 ft. above the valley. The 
fall was too great for an ordinary turbine, and a kind of 
undershot wheel with cup-shaped floats was used. Thus, 
at the Idaho mines, seven of these wheels were used. 
working to 320 horse-power. The water was brought in 
a 22 in. wrought-iron main, the head being 542 ft. The 
water was delivered on to the wheels from nozzles }4 in. 
to 1}$ in. in diameter. These wheels were said to give 80 
per cent. efficiency, and in the special circumstances, 
where the jets were of small diameter under very high 
pressure, a high efficiency was probably obtainable. Such 
a wheel was the simplest form of an impulse turbine. 

Next, consider a machine well known at one time as the 
Scotch turbine. The water, entering the centre of the 
wheel, was discharged from tangential jets, and drove the 
wheel by reaction. The water issuing from the jets had 
a backward velocity, and energy was therefore rejected. 
It was the study of a wheel of this kind which led Four- 
neyron to the invention of the turbine. Fourneyron saw 
that the only way of reducing the backward velocity of 
discharge, and to prevent the waste of energy was to give 
the water an initial forward velocity. The Fourneyron 
turbine was a reaction wheel in which initial forward 
velocity was given by fixed curved guide blades. In the 
Fourneyron turbine, the water descending into the centre 
of the wheel issued radially outwards. Its greatest defect 
was the form of the regulating sluice, which diminished 
seriously the efficiency for diminished water supply. It 
was followed by the Jonval turbine in which the water 
flowed parallel to the axis, and by the inward flow turbine 
first perfected by Professor James Thomson. In the 
ample space outside an inward flow turbine, better re- 
os apparatus could be arranged than with any other 

orm. 


In all turbines as first constructed, the water issued 
from the guide blades with a velocity less than that due 
to the head, and, therefore, there was a pressure in the 
clearance space between the guide blades and the wheel, 
and such turbines were called pressure turbines. Mr. 
Girard was the first to perceive the advantage of depart- 
ing from Fourneyron’s practice, and to allow the water to 
enter the wheel with the whole energy of motion due to 
the head. Such turbines were called impulse turbines. 
In pressure turbines the water must enter the whole cir- 
cumference of the wheel simultaneously, and fill the wheel 
passages, or the pressure in the clearance space could not 
be maintained. Further, there must be a definite rate 
of flow through the wheel to maintain the distribution of 
pressure and velocity for which the turbine was designed. 
In impulse turbines each particle of water acted for and 
by itself; the wheel passages were not filled, and the 
water might be shut off from any part of the wheel circum- 
ference without affecting the action of the water. Re- 
gulation was therefore easier in impulse than in pressure 
turbines. 

The consideration of the action of water in a turbine was 
facilitated by replacing the turbine wheel by a turbine 
rod, that was by supposing the turbine to have straight 
instead of circular motion. From such a rod, the transi- 
tion to the case of a turbine wheel by simple projection 
was easy. The water, entering vertically, was deflected 
by fixed guide blades, till it had a horizontal velocity, wi ; 
it then entered the wheel, the vanes of which were so 
placed as to receive it without shock, and was deviated 
back to a vertical direction, having given up all its hori- 
zontal energy of motion. Hence, applying Newton’s 


second law, “‘ was the horizontal pressure driving the 


wheel, due to each pound per second of water. But V 
being the velocity of the wheel, the work done on the 


wheel was ““ foot-pounds per second. Now the work 


g 
might also be written 7 H, where H was the effective fall, 
oa n the efficiency. Hence 


wi V =H 
9g 


was the fundamental equation in designing a turbine. 
There was one point in the action of a turbine which 
was unfavourable. The efficiency varied with the speed. 
There was a speed of maximum efficiency. But with 
pressure turbines the speed of maximum efficiency 
diminished with the closing of the sluice. Now in general 
a turbine must run at one speed. If it was run 
at the speed of greatest efficiency for a full sluice, 
then for a partially closed sluice the efficiency was 
reduced both by the action of the sluice and by the 
fact that the speed was not the best for that posi- 
tion of the sluice. In the mode of regulating turbines, 
great differences of efficiency arose. The worst mode of 
regulation was by a throttle valve, which acted by de- 
stroying part of the head. Next to this perhaps the worst 
was the circular sluice, used with the Fourneyron turbine. 
Some modern turbines gave, in experiments which ap- 
peared to be reliable, much better results. The best mode 
of regulation for a pressure turbine was by means of move 
able guide blades, invented by Professor James Thomson. 
In a Girard turbine the regulation was not so difficult, 
and results of an experiment carried out under the direc- 
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tion of Professor Zeuner on a 200 horse-power Girard 
turbine gave 79.5 per cent. efhciency with full sluice, and 
80.1 per cent. with half sluice. Diagrams of turbines 
constructed by Mr. Giinther, Messrs, Gilkes and Co., 
Mr. Hett, Mr. Rigg, and others, were exhibited. | 
| 

QUEENSLAND RaILway ExtTensions.—The estimates sub- | 
mitted by the Queensland Government to the Colonial | 
Parliament comprise the following railway extensions: | 
Lines 100 miles west from Charleville, costing 360,0001. ; | 
Stanthorpe to the border, 82,000/.; double line from | 
Brisbane to Ipswich, 85,000/.; Brisbane to Gympie, | 
488,000/.; Brisbane terminus into the city, 175,000V. ; | 
Ipswich to Warwick, 500,000/. ; extension of the Central | 
Railway 120 miles westward, 360,000/. ; extension of the 
northern line 100 miles westward from Hughenden, 
300,0007.; from Herberton to the coast, an additional 
400,0007. ; Cloncurry to the Gulf, 500,000/. 








NorTHERN Paciric RAILRoAD.—The total cost of the 
Northern Pacific Railroad and equipment to June 30, 
1884, amounted to 168,907,607 dols. In the year ending 
June, 30, 1884, the company expended 12,783,881 dols. for 
new construction and improvements, and 5,594,672 dols. 
for rolling stock, of which 2,297,061 dols, was for locomo- 
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tives alone. Under its land grant the company has 
acquired by United States patent 740,062 acres, and by 
certification of United States land officers not patented, 
7,577,681 acres. Up to June 30, 1884, the company 


had disposed of 4,490,221.35 acres for 18,033,951 dols. 
The maximum price realised per acre (exclusive of town 
lots) has been 30 dols., and the minimum 2.60 dols,. per 
acre, 
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The Publisher desires to draw the attention of Manufacturers 
and Purchasers to the advantages offered by the INFORMATION AND 
Inquiky Room established at the offices of this Journal. In this 
room are kept for the benejit of visitors, jiles of the principal 
English and foreign technical journals, and the circulars and 
catalogues of the leading manufacturers in the Engineering Trades, 
either for reference or distribution. A classified arrangement of 
the various advertisements which appear either continuously or 
from time to time in ENGINEERING will also be available for refer- 
ence. Manufacturers are invited to contribute their catalogues 
and circulars, which will be indexed and placed under the care of 
an attendant. 


NOTICES OF MEETINGS. 

Tae INstiITUTION OF CiviL ENGINRERS.—Students’ meeting, Friday, 
April 10th, at 7.30 p.m. Paper to be read and discussed: ‘*On 
Machines for Crushing Stone and other Hard Materials,” by Mr. 
S. Tomlinson, Stud. Inst. C.E. Mr. John Brunton, M. Inst. C.E., 
in the chair.—Ordinary meeting, Tuesday, April 14th, at 8 p.m. 
Paper to be read with a view to discussion: ‘On Rivers Running 
into Tideless Seas, illustrated by the River Tiber,” by Mr. W. Shel- 
ford, M. Inst. C.E.—Special meeting, Thursday, April 16th, at 8 p.m. 
Fifth lecture on ‘‘ The Theory and Practice of Hydromechanics,” by 
Mr. Thomas Stevenson, F.R.S.E., M. Inst. C.E. Subject, ‘‘ Tides 
and Coast Works.” 

ROYAL METEOROLOGICAL SocieTy.—Wednesday, the 15th instant, 
at 7 p.m, At the ordinary meeting of the Society, to be held at 
25, Great George-street, Westminster, the following papers will be 
read: ‘‘ Report of Committee on Decrease of Water Supply ;” 
** Report of Committee on the Helm Wind of Cross Fell, Cum- 
berland ;” ‘‘ Results of Meteorological Observations made at Asun- 
cion, Paraguay,” by Richard Strachan, F.R. Met. Soc. 
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PRIVATE ORDNANCE FACTORIES. 
In view of the wars and rumours of wars with 
which we are at present surrounded, a considera- 
tion of the advantages to be derived by employing 
private manufacturers for the construction of ord- 





nance, and the conditions under which such assist- 
ance to the State should be rendered cannot fail to 
be of interest. The subject was very ably discussed 
in a paper recently read by Mr. W. Anderson, 
before the Royal United Service Institution, and in 
the following remarks we follow the lines laid down 
in his paper. The question may be most con- 
veniently considered under the three following 
heads : 

1. The possibility of obtaining heavy ordnance 
from private firms when the general conditions of 
calibre, rifling, powder charge, and muzzle velocity 
alone are prescribed, leaving the details of design to 
be submitted by the competitors. 

2. The possibility of obtaining ordnance made to 
a prescribed pattern. 

3. The possibility of obtaining portions of heavy 
ordnance to be put together and finished in a 
royal arsenal. 

With respect to the first condition it is evident 
that at present we are limited to the firms of Sir 
Joseph Whitworth and Sir William Armstrong, 
but the foreign connections of these two firms would, 
at all events in times of peace, enable them to give 
very material aid. The adoption of such a course, 
would probably, however, involvetinconvenience in 
the amount of diversity of fittings thus intro- 
duced. 

With regard to the possibility of obtaining ord- 
nance made toa prescribed pattern and in a pre- 
scribed manner, the whole responsibility of the re- 
sult must rest on the shoulders of the manufacturers, 
and at the present moment, our ordnance depart- 
ment is not in a condition to issue designs on which 
manufacturers would be inclined to risk their money 
and their reputation. This failure of the Ordnance 
Department is the result of the limited competition 
in the manufacture of big guns, while the efforts 
of inventors outside the Royal Arsenal have been 
more than discouraged, as in the case of Mr. Long- 
ridge. As matters stand, instead of getting the 
services of a number of interested men, the impor- 
tant problem has been left practically in the hands 
of a Government department administered with 
great, even with ruinous parsimony. 

The main difficulties in the way of private enter- 
prise of this important nature are: 1. The special 
tools required. 2. Favourable positions for trans- 
port. 3, Available proving ground. 

The construction of ordnance demands special 
tools which are not required for the ordinary work 
of the trade (such as huge steam hammers or hy- 
draulic presses, plant for oil tempering, boring and 
rifling machines, to say nothing of the means of 
transport required for these huge masses); the 
large steel and iron works are not situated advan- 
tageously for the transport of very heavy guns; 
and great difficulty would undoubtedly be ex- 
perienced in getting suitable proving grounds, 
since they could not be close to the towns in which 
the manufactories are situated, because of the 
nuisance to the other inhabitants, and if they are 
located at a distance, considerable outlay would be 
necessary in the shape of railways, &. Private 
manufacturers would scarcely be disposed to burden 
themselves with expenses like these on the chance 
of receiving now and then an order for a few large 
guns. 

Mr. Anderson is decidedly of opinion that the 
best means of securing a large supply of guns 
rapidly would be that of entrusting to private manu- 
facturers the construction of different parts of heavy 
ordnance, and to put them together and complete 
the guns at the Royal Arsenal. Many of the steel 
works in this country would be glad to undertake 
such casting and forging work, and many engineer- 
ing establishments could furnish all the parts which 
do not call for an outlay of plant of a special nature, 
and which would be useless for any other purpose. 

As regards the nature of the steel required for 
heavy ordnance, Mr. Anderson does not consider 
that this should be of very high quality, and that 
guns should have a factor of safety of not less than 
four. He pointed out that in Mr. Longridge’s 
system of coiling ribbons of steel round the inner 
tubes, the steel can easily be obtained with a tena- 
city of at least 80 tons on the square inch, and with 
the least chance of hidden defects, and it has besides 
the advantage of being easily and quickly applied 
without the necessity of costly and bulky machinery, 
with absolute certainty as to its tension. After a 
few words in the lecture to which we have referred 
on the necessity of specifying the materials, and 
establishing a supervising staff, Mr. Anderson 
pointed out that the national arsenals must lay 





down the special plant required, that there must be 
enough of it to enable manufacturers to proceed at 
a rapid rate, and that it should be taken in hand 
at once. He proposed that the orders for car- 
riages should be more divided than they are at 
present, maintaining that all these carriages are 
now made at Elswick or at the Arsenal, and that 
the public purse suffers in consequence. 

He also strongly advocates establishing a second 
gun factory at some distance from Woolwich, pre- 
ferably in one of the midland counties near the centre 
of the steel trade, so that in case of a military 
disaster to the one, we should have the other to fall 
back upon, and he objects to the system of five 
yearly appointments for the heads of departments 
in the Royal Arsenal, maintaining that, especially 
in these days, when great and rapid changes in 
ordnance are taking place, an able and permanent 
director is required. As a matter of fact many 
high appointments are made just before the officers 
selected have to retire, so that the knowledge 
which they do acquire at the expense of the nation 
remains locked in their own breasts or is placed 
at the disposal of some private firm. ‘‘ The system,”’ 
says Mr. Anderson, ‘is actually a contrivance for 
educating a certain number of officers of high rank 
to a business for which they have no particular 
aptitude, and which, when they have learned it, is 
useless to themselves and to the nation they are 
supposed toserve.” Our workshops, he maintains, 
should be placed under the control of the ablest 
men that can be found, whose salaries should be 
such as to attract the highest talent, and whose 
appointments should be permanent as long as the 
holders continue efficient. Our Arsenal, ‘‘even 
when clinging to a large private firm of exceptional 
power and deserved distinction,” is not fit to be 
mentioned in the same breath with the Abouchoff 
gun factory in Russia, and even less so with those 
of France and Germany. There can be no contest- 
ing the truth of the accusation that each successive 
ministry only forms its budgets on the principle 
of trying to spend less money than its predecessor, 
the result being that, in order to pander to popular 
ignorance, our arsenals are starved and we are left 
in the background. ‘‘ A single disaster will naturally 
make a rush and wild expenditure of money to 
attain that which ought to be done leisurely in time 
of peace, and this will be the more deplorable because 
no amount of energy will then be competent to 
remedy the consequences of past neglect, because the 
element of time comes in with terrible significance. 
Short and swift are the operations of modern armies 
and fleets, slowand protracted are necessarily the pro- 
cesses by which guns and ammunition can be manu- 
factured.” We cannot with any confidence echo 
the hope expressed by Mr. Anderson at the con- 
clusion of his paper, that our rulers have at last 
made up their minds as to the pattern of the guns 
they intend to adopt, and that immediate and 
serious action will be taken to abolish the notorious 
deficiency of guns from which we now suffer. 

The general suggestions made by Mr. Anderson 
appear excellent, and were they adopted we have 
little doubt that the construction of ordnance 
would be considerable accelerated. There are, 
however, one or two minor points to which ex- 
ception may be made. For example he objects 
to the first alternative mentioned above, on account 
of the diversity of patterns likely to be introduced, 
and says it is analogous to that adopted for the 
construction of marine engines, the complaints 
about which are, he tells us, very rare. There 
appears to be a contradiction here, but at the same 
time we hasten to assure Mr. Anderson that com- 
plaints ef the engines of our men-of-war are by 
no means so rare as he seems to think. It is a very 
well-known fact in naval circles that not one ship 
out of twenty could steam at full speed for three 
days without the chances of a breakdown of some 
sort, which fact hardly seems to bear out the state- 
ment made. True, it may be the case, and there 
are not wanting those who say that it is so, that 
the fault lies in the specifications furnished by the 
Admiralty, which do not allow sufficient weight 
for the engines, but be this as it may, it can hardly 
be stated with the facts quoted above staring us 
in the face, that ‘‘ the complaints about the engines 
of our warships are very rare!” We are glad to 
see Mr. Longridge’s gun brought to the front again 
for discussion, and hope it may be instrumental 
in getting the wire construction tried, which at pre- 
sent there seems little chance of. Want of space 
has prevented us from doing full justice to Mr. 
Anderson’s arguments in favour of the abolition of 
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five yearly appointments at the Royal Arsenal, but 
he goes rather far when he maintains the system is 
‘*a contrivance for educating a certain number of 
officers of high rank to a business for which they 
have no particular aptitude,” for these officers are 
selected from those who have made the matter a 
study, and have probably served in the Arsenal 
previously in a subordinate capacity. New brooms 
sweep clean is what the supporters of the system 
say, but there certainly must have been something 
wrong with the brooms supplied of late, for we 
find not only many of the cobwebs of past years 
left unswept, but a great many new ones are appear- 
ing inaddition. Mr. Anderson has spoken strongly, 
but it is quite possible that what he has on his lips 
very many other people have had in their minds 
fora long time. One thing is very evident, and 
that is that there is something wrong about our 
Royal Ordnance Factory, and it behoves us to take 
steps to cure the evil. Mr. Anderson has at all 
events suggested what steps appear desirable in his 
eyes, and we leave our readers to decide on 
their relative advantages and disadvantages. 





RAILWAYS AND TRAMWAYS IN 
NEW SOUTH WALES. 


In a recent article we gave a review of the engi- 
neering works in connection with the railways of 
New South Wales. While able to write in the 
highest terms of the energy and enterprise shown 
by the colony in the development of these im- 
portant works, and of the care and fidelity with 
which they have been carried out under the di- 
rection of the Engineer-in-Chief for Railways, we 
had occasion to refer to the influences which 
operate prejudicially in regard t> these public 
undertakings, as a result of their being under 
Government control, and therefore subject to 
political influences, rendering them liable to grave 
abuse, to the loss and injury of the community at 
large. 

A document has just been issued having reference 
to another and separate department of these rail- 
ways and to the tramways of Sydney—the construc- 
tion of the latter being distinct from the department 
of the Engineer-in-Chief, as they, as well as the rail- 
ways in operation, are under the charge of the Com- 
missioners for Railways. This publication shows 
that serious abuses, although of a somewhat diffe- 

. rent kind from those previously alluded to, yet all 
referable to a like cause, have crept into the ad- 
ministration of these undertakings and reflect dis- 
credit on those responsible for these branches of 
the Public Works Department. This affords another 
instance in confirmation of what we have, from time 
to time, stated regarding the mischievous state of 
things too often observable in some of the most 
important departments under the administration 
of the Government of the Australian Colonies. 

The document we refer to is ‘‘ the report of the 
Select Committee of the Legislative Assembly of 
New South Wales appointed to inquire into, and 
report upon, the purchase of rolling stock, &c., for 
the Government railways and tramways of the 
colony.” Our recent account of these railways 
renders it unnecessary for us now to give particulars 
respecting them. But in regard to the tramways 
of Sydney, we may state that they were first 
brought into operation in 1879, when a length of 
about two miles was opened for public traffic ; that 
they now embrace about 27 miles of line, on 
which about 570,000/. have been expended, and 
that they are, as is doubtless known to many of our 
readers, worked by steam motors. The document 
to which we allude is too long to admit of our re- 
producing it in extenso, as we should have pre- 
ferred to do. The following extracts will, however, 
give a fair representation of its general character : 

‘* Your Committee find from the evidence on the 
subject of the ordering of 200 dump-cars” (i.e., in 
ordinary language, side tip-wagons), ‘that, on 
the 2nd of April, 1883, Mr. J. C. Dibbs, agent for 
the patentee, submitted to the Commissioner for 
Railways plans, photographs, and particulars of the 
United States Car Company’s screw-lever dump-car, 
which were forwarded by the Commissioner to the 
traftic manager for report. The traffic manager, in 
a minute dated April 5, 1883, stated ‘that, with 
certain alterations to the station arrangements, cars, 
according to the plans submitted, could be rendered 
useful for a certain class of traffic.’ On the 6th 
April the papers, together with the traffic manager’s 
minute, were submitted to the acting locomotive 





engineer, whose report, dated April 17, 1883, was 
by no means favourable to the adoption of the car 
for traffic purposes. 

‘“‘Mr, J. C. Dibbs, in a letter dated 8th May, 
1883, informed the Commissioner that a dump-car 
had arrived, and would be landed in a few days. 
Ten days subsequent to this, on the 18th of May, 
the Acting Minister for Public Works, Mr. Stuart, 
approved of the car being tried and taken ‘if found 
suitable as an experiment,’ which decision was com- 
municated to Mr. Dibbs on the 22nd of the same 
month. This sample car was put together, and 
three tests of its capabilities were made during the 
month of June following. At these tests the car 
was filled with gravel, ashes, and billet wood 
respectively, but in no case was the dumping, 
which had been advanced as a special feature, 
successful. 

‘‘ Notwithstanding the unsatisfactory nature of 
these trials, and also that the car was otherwise 
deficient, and could not be used with safety on our 
lines, this sample car was purchased at a cost of 
225I.” 

The report then gives particulars of an offer made 
by another agent to build in the colony, and supply 
to the Government a number of these tip wagons, 
and proceeds thus : 

‘“‘This contract for 200 cars, at a cost of 38,000I., 
or 1901. each, was accepted without the responsible 
officers of the locomotive and traffic departments 
being consulted, after the trials had taken place, as to 
their opinion concerning its suitability for our rail- 
way purposes and the advisability of its general adop- 
tion. No report appears to have been asked for or 
received from the ofticers referred to from the 17th 
of April, which was prior to the arrival of the 
sample car, until after the confirmation of the 
contract.” 

Then, after referring to certain alterations from 
the sample car which it was found necessary to 
make in regard to important details, after the con- 
tract was entered into, the report proceeds as fol- 
laws : 

‘** Recently a number of dump-cars arrived from 
America, and the locomotive engineer, the locomo- 
tive foreman, the inspector of rolling stock, and the 
foreman ofthe carriage and wagon departments, were 
examined (by the Committee) upon these and also 
upon the sample one. Their evidence was of such 
a condemnatory character that your Committee 
deemed it their duty, in the interest of the public, 
to offer a special report to Parliament ; but it could 
not be presented in consequence of the opposition 
of the Government. 

‘* From the facts adduced, your Committee find 
that the sample dump-car, and also those recently 
imported after its pattern, are unsuitable to the 
present conditions of the railway requirements. 

‘* Your Committee also find that the officers im- 
mediately responsible for the safe and satisfactory 
character of the rolling stock, were not consulted 
before the contract for 200 additional cars was 
agreed upon. To make an agreement such as this 
in the injudicious manner apparent from the evi- 
dence, and where such a large expenditure of 
public funds as 38,000/. is involved, is, in the 
opinion of your Committee, a most objectionable 
proceeding. 

‘*Your Committee find that it was agreed that 
these cars were to be made in the colony, whereas 
the different parts are being imported from America, 
and merely put together here, which is an evasion 
of the spirit of the agreement.” 

The report, after stating that the Committee find 
that the combined motor and car for the tramways 
—respecting which the tramway locomotive superin- 
tendent had been sent to America, for the purpose of 
authorising a number to be made for the colony— 
is not nearly so good as the motors already in 
general use on the tramway lines, proceeds as fol- 
lows : 

‘It transpires from the evidence given before 
your Committee, in reference to the tramcars ori- 
ginally contracted to be made with six wheels, but 
afterwards constructed with four wheels only, and 
which had some time subsequently to be again 
altered and placed upon four-wheeled bogies, that 
they were, as regards their construction on four 
single wheels—in which way they were for some 
time running—expensive regarding wear and tear, 
and also unsafe. In February, 1884, in reply to 
certain questions asked in Parliament as to the 
cost of the alterations to the bogies referred to, it 
was stated to be only 251. each, whereas we find 
that the actual cost far exceeded that amount, and 





it is to be regretted that such misleading statements 
should have been made, and Parliament deceived 
thereby.” 

The report then states that the Committee find 
that 250 trucks, fitted with a patent coupler, have 
been supplied to the Government at considerable 
expense, adding that what had transpired in refer- 
ence to this matter warranted the Committee in 
recommending that, before any further expense was 
incurred in that direction, or the trucks brought into 
general use, a careful inquiry should be made by 
the Government regarding the safety and service- 
ableness of the coupler in question. The report 
then runs as follows : 

‘* Your Committee also find that an exceedingly 
objectionable and unfair practice exists of giving to 
agents and others large orders for expensive sup- 
plies without first inviting tenders, thus permitting 
a monopoly to the few. 

‘* Although your Committee, owing to the limited 
time at their disposal consequent upon the early 
expected prorogation of Parliament, and being de- 
barred from sitting during any adjournment of the 
House, have been unable to obtain evidence upon 
many other matters of importance regarding the 
purchase of rolling stock, materials, &c., they trust 
that what has been done with the restricted facili- 
ties at their command will result in a system being 
adopted whereby more care will be used to obtain 
proper information before entering upon contracts 
of the kind under consideration, the neglect of 
which, in too many cases, results in loss to the de- 
partment and danger to the public. 

‘*The whole matter is of such weighty importance 
to the country and community in general that, from 
the facts brought to light, your Committee fear 
there is much yet that should be revealed, and do 
not consider their labours satisfactorily ended, and 
would therefore recommend the appointment of the 
Committee next session.” 

The report then concludes with a paragraph 
which is not a little significant of the species of ter- 
rorism to which it is sought to subject officials of 
the Australian Governments when the performance 
of their duty runs counter to the interests of the 
powers that be, and emphasises what we have said 
on previous occasions on this point. The paragraph 
alluded to is as follows : 

‘* Tn connection with the procuring of evidence for 
this Committee, it has been necessary to call for 
statements from officials who have testified accord- 
ing to their experience, but whose testimony might 
not be looked upon with approval from their imme- 
diate superiors. These witnesses your Committee 
desire to see protected in that manner which the 
importance of such an inquiry as this demands.” 

The above by no means flattering report was, it 
appears, not agreeable to the Minister for Public 
Works, and called forth from him a rejoinder, 
which, in justice to the department over which he 
presides, we give in full, as follows : 


** From the best attention that I have been able to give 
to this tedious inquiry, Iam compelled to protest both 
against the manner in which it has been conducted and 
the conclusions of the Committee. In the first place there 
seems to have been a strong prepossession in the minds 
of a majority of the Committee on the subject to be in- 
vestigated, and consequently a strong bias displayed both 
in the questions asked and the evidence relied upon. 
Thus while every stress is laid upon statements against 
the dump-cars, and combined motor and car, by witnesses 
admittedly without experience, the evidence of skilled 
impartial witnesses is comparatively disregarded. The 
balance of evidence of this kind, as against mere opinion, 
is unquestionably in favour of the cars, as not only suit- 
able for the express purpose for which they were intended, 
but as combining the advantages of light tare with large 
carrying capacity, a valuable addition to the rolling stock 
of the department. Against this evidence, supported as 
it is by practical experience in other countries, there is 
really little or nothing but purely a_ theoretical 
opinion of subordinate officers of the department with- 
out special knowledge or any practical acquaint- 
ance with the new system, and naturally prejudiced in 
favour of the method with which they are familar. 
This is pointedly the case in connection with one of 
the witnesses (the tramway locomotive superintendent 
when the evidence of that officer, based on actua 
experience and supported by official records, received 
less credence than the mere vague recollection or sup- 
position of his own subordinate. The fact that this 
witnes’ss request to be re-examined in reply to his critics 
was refused by the Committee is itself a proof of at least 
undue haste in arriving at a conclusion. His request was 
perfectly just, not only because his evidence as an engi- 
neer had been directly traversed, but because some of the 
witnesses against him were subordinates of the depart- 
ment with whose conduct in the discharge of their duties 
he had been called upon to deal. On the whole I do not 
believe that the full evidence available in this matter has 
been brought to light, or that the evidence that has been 
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produced justifies the conclusions of the Committee. It 
seems to have been directed entirely to one end; I do 
not say the foregone conclusion, but at any rate the de- 
sired one, the condemnation of the dump-cars and the 
combined motor and car.” 


It will, however, be seen, that while the minister’s 
reply is directed to discrediting the Committee—of 
which, by the way, he was not only himself a mem- 
ber, but from his position in the Government, must 
also have been an approving party to its constitution 
—the more important points dealt with in the report 
are left entirely untouched, and no other conclusion 
can be arrived at than that those immediately re- 
sponsible have no defence to offer to the strictures 
of the Committee. A more unsatisfactory con- 
dition of things than the report reveals could 
scarcely be conceived in connection with the public 
service. 

In regard to the minister’s remarks in reference 
to one of the witnesses, it may be noted that the 
chairman of the Committee states, during the debate 
in Parliament on the subject, that the minister’s 
remarks on that point were not correct, adding that 
the tramway locomotive superintendent had asked 
to make a statement on the whole system of the 
tramways, and that, on the matter being con- 
sidered by the Committee, he was informed that, as 
the Committee had been appointed solely for the 
purpose of inquiring into the purchase of rolling 
stock and material, they could not go beyond that, 
but that if the tramway locomotive superintendent 
had any further evidence to give upon the com- 
bined motor and car, the Committee would be only 
too happy to receive it. He further added that 
they ia given the Government every opportunity 
to send for any witnesses they thought fit to be 
examined. He asked the House and the public 
to read the evidence carefully, and judge for them- 
selves. 

That the tramway department should be open to 
such strictures as the report contains is not alto- 
gether surprising to those acquainted with the his- 
tory of its origin and development, for throughout 
its short though eventful career it has afforded an 
example of hasty legislation ; of bungling in exe- 
cution ; and of final and conspicuous failure as a 
commercial enterprise, which is perhaps without 
parallel of its kind, and which other communities 
would do well to profit by and avoid. On another 
occasion we shall have something further to say 
respecting these Sydney tramways. 








THE WEATHER OF MARCH, 1885. 

Tue weather of March has been of the typical 
character peculiar to the month, and not wanting 
even the ‘* peck of dust” which it may be hoped 
will prove worth a ‘‘king’s ransom.” It was fine, 
dry and cold in England ; seasonable in Scotland 
and Ireland ; and favourable generally for agricul- 
tural work. At extreme positions of the British 
Islands, to which the Isle of Man is central, the 
mean atmospheric pressure and temperature were 
as follows : 
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Barometrical pressure was considerably above the 
average, and its mean distribution presents features 
that have not been before apparent in these sum- 
maries. It would indicate an ingress from the 
westward of air which accumulated more over Ire- 
land and the central district than over Scotland 
and east England, and much more than over south 
England. As a consequence the resultant of the 
daily general directions of the winds over these 
islands was feeble from N.W. The winds indeed 
were variable and fickle. The normal resultant 
being from W. by S., colder weather than usual 
should have attended the more northerly winds ; 
and actually it was 2 deg. colder in the south, and 
1 deg. colder in the east and west; but it was 
seasonable in the central, and 1 deg. warmer in the 
north district. 

The distribution and frequency of downfall, in- 
cluding rain and snow, are roughly represented by 
the following results : 








Difference 
Places. Rainy Days. Amount. from Normal, 
in. in. 
Sumburgh 26 3.06 above 0.39 
Scilly .. 15 0.96 below 1.48 
Valencia 16 3.95 above 0.09 
Yarmouth 13 1.00 


below 0.90 
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In the north, where the temperature was above 
the normal, rain was frequent and in excess ; in the 
south, where the temperature was the most below 
the normal, the rain was most in defect. England 
had only about half the seasonable quantity of rain, 
and it fell on less than the usual number of days. 
Ireland also had comparatively few rainy days, but 
the due amount fell. Rainfalls exceeding lin. in 
twenty-four hours were measured only at Valencia 
on the 3rd, 1.09 in. ; and at Barrow-in-Furness on 
the 5th, 1.87 in. The latter large amount was related 
to a small cyclonic disturbance which passed over 
Ireland and England to Holland very quickly. The 
atmospheric pressure varied between 29 in. at 6 P,M. 
on the 3rd west of Ireland, and 30.65in. at 8 a.m. 
on the 14th over the Isle of Man, so that the range 
was 1.65in. At6 p.m. on the 2lst a barometrical 
depression was located near Armagh, and at 8 A.M. 
on the 22nd it was in the Channel off Brighton, 
whence it moved quickly in a south-easterly direc- 
tion and filled up over France. This disturbance 
was attended with an unusually heavy fall of snow 
over south-east and south England. In London 
4in. of snow fell between 5 and 10 a.m. on the 
22nd, but it all thawed during the day. 

The highest temperature, 62 deg., was registered 
at Strathfield Turgiss on the 20th; the lowest, 
20 deg., at Markree, on the 10th. At8 a.m. on the 
2nd, the temperature was 48 deg. at Valencia, at 
Cambridge only 28 deg. ; on the 12th, 45 deg. at 
Sumburgh contrasted with 25 deg. at Parsons- 
town. Ground frosts were frequent. 

A brilliant display of aurora was seen over Scot- 
land in the night of the 15th. The air was often 
remarkably dry and clear. Estimates of clear days 
vary from 10 in the south and west to7 in the 
north district ; of overcast days, 17 in the north 
and 11 for the other districts. Thus most sun- 
shine should be registered in Ireland and south- 
west England. The duration of bright sunshine, 
reckoned in percentage of its possible duration, 
for the four weeks ending the 30th, was 32 for 
these islands generally ; Channel Isles 44, east and 
south-west England 38, south Ireland 37, east 
Scotland 34, west Scotland and south England 32, 
central England 30, north-west England 29, north 
Scotland 28, north Ireland 27, and north-east Eng- 
land 20. 

The month set in with S.E. winds, but the 
weather became unsettled on the 4th with rain and 
snow over north England. From the 9th to the 16th 
was a period of high barometer; clear dry cold 
weather, with fog in places; the winds variable 
but chiefly northerly. From the 17th to the 23rd 
the winds were mostly from the N.W. quarter and 
the weather clear with intervals of rain and 
snow. From the 24th to the 31st was a period of 
variable winds with frequent but not heavy rains, 
and much bright weather. 








PRIVATE BILL LEGISLATION. 

THE engineering evidence given by Mr. Leader 
Williams in support of the Manchester Ship Canal 
was supplemented and confirmed by that of Messrs. 
Abernethy, Messent, and Fowler among others, 
and it may here be remarked that in this case 
where there is such a remarkable conflict of scien- 
tific opinion, the weight of evidence given by 
those engineers who have founded their views upon 
the experience derived from actual practice rather 
than upon theoretical conjecture, has been de- 
cidedly in favour of the contention that the pro- 
posed works will be innocuous in their effect upon 
the estuary of the Mersey. 

Upon the conclusion of this part of the promoters’ 
case, the engineering evidence of the opposing 
bodies was entered upon, and Captain Graham 
Hills, R.N., the marine surveyor of the Mersey 
Docks and Harbour Board, was the first witness. 
He endeavoured to remove any favourable impres- 
sion which might have been produced upon the 
Committee by the assumption by the promoters 
of the plan for the construction of the canal 
from Runcorn to Eastham which his colleague 
Mr. Lyster, the engineer to the Board, had 
brought forward last year as the only practical 








method of extending the canal to the deep 
water so as to avoid the difficulties pointed out 
as likely to result from the then proposed estuary 
works. He stated that he personally did not favour 
Mr. Lyster’s plan, but, on the other hand, dwelt 
upon the variations that existed between it and that 
of Mr. Williams, all of which were in the wroug 
direction, and likely to have a very prejudicial 
effect upon the river. He considered that the pro- 
posal to dredge a channel nearly two miles long 
from Eastham to the deep water of the Sloyne 
should not be permitted, as it might tend to unduly 
improve the channel on the west side of the river 
at the expense of that on the Garston side, upon 
which the usefulness of the Garston Docks entirely 
depends ; in fact, he objected to dredging operations 
in the estuary altogether as being dangerous in their 
after effects, though he admitted that in the case 
of the last-named docks, and of the Canada Basin, 
Alexandra and Morpeth Docks, dredging had been 
largely resorted to without any prejudicial effects 
resulting therefrom. The formation by artificial 
means of the proposed channel would, in his 
opinion, alter very much the régime of the 
river, cause eventually the low water channel 
to keep on that side, which would result in the per- 
manence and increase of the sandbanks, at present 
shifted and kept within limits by the ever-varying 
site of the low-water channel, and consequent dimi- 
nution of the tidal flow ; he acknowledged, how- 
ever, that the extension southward of the deep 
water of the Sloyne in 1861 to within 500 yards of 
Eastham, a greater alteration in the régime of the 
river, had not been attended with any permanent 
results, for in succeeding years it had gradually 
receded to its present position. The formation of 
the docks at Liverpool, by which 1300 acres had 
been abstracted from the influence of the tidal 
water, had to acertain extent made matters worse 
at the bar, which would be further prejudiced 
should the further abstraction now proposed be 
permitted to take place. 

Mr. J. Wolfe Barry, who spoke more particularly 
to the destructive effect upon the Garston channel, 
which the proposed improvement of the Sloyne 
channel would bring about, said that all chance of 
such ought to have been avoided by the prolonga- 
tion of the canal to Bromborough Pool, a point 
about two miles north of Eastham ; this of course 
would have added enormously to the cost of the 
work, and jwould also have involved the formation 
of a low-water channel from the shore to the Sloyne, 
more or less at right angles to the stream, and, 
therefore, very difficult to keep open. From a 
careful examination of the charts, he had found it 
to be an established fact that when the deep waiter 
in the Sloyne approached Eastham, that in the 
Garston channel receded from Garston Docks, and 
vice versa; thus in 1861 the 20ft. line in the 
Garston channel was 2966 yards from the Garston 
Dock entrance, while that in the Sloyne was 
1700 yards from Eastham, in 1871 the dis- 
tances were 4000 and 4166 yards respectively, 
in 1881 they were 970 and 3567 yards, and in 
1884, 523 and 4266 yards. The equality of the 
distances remarked in 1871 he ascribed to the for- 
mation at that time of a third channel between 
those mentioned, which has since disappeared. 

He also considered that the proposal to dredge 
the channel to a depth only of the sill of the 
entrance lock was a mistake, that it would be found 
necessary to dredge a portion some 400 ft. in length 
to a depth of at least 3 ft. or 4 ft. below that level, 
so as to form a silt trap and keep the entrance clear. 
The Parliamentary plans of the Barry Dock entrance 
channel proposed by him last year were then handed 
in, and he admitted that at that time he had thought 
it sufficient to keep the entrance channel in the case 
now mentioned only 6 in. below the sill, but he had 
since on letting the contract, decided to increase 
the difference to about 4ft., such as he now con- 
sidered necessary in the present scheme. Though 
the portion of the tidal flow most efficacious in pro- 
ducing scour, was that passing down at half ebb, 
and the portion covering the banks and foreshores 
at or near high water only, was of the least value, he 
maintained that the portion proposed to be occupied 
by the canal, though of the latter description, 
should not to any extent, however small, be di- 
minished. He also considered that the dredging 
of the channel from Eastham to the Sloyne and of 
the several channels proposed to give proper outlets 
for the flood waters of the rivers Weaver and Gowy 
and the Holpool gutter, would result ultimately 
in fixing the low-water channel of the estuary on 
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the west side, which would be followed by disas- 
trous consequences both to Liverpool and Garston. 
Several other witnesses, including Sir Joseph 
Bazalgette and Sir Frederick Bramwell, followed 
the same line of argument in their evidence, and 
eventually the Committee announced that they 
would hear the learned counsel upon the questions 
of the deterioration of the bar and the Garston 
channel, and the promoters’ reply upon these two 
points, after which they would decide whether they 
should proceed further with the Bill. The pro- 
ceedings were then adjourned until the 14th inst. 

A Committee, with Lord Ducieas chairman, have 
passed the East Usk Railway, which, about 4} 
miles in length, commences by a junction with the 
Great Western Railway at a point about a mile east 
of the crossing of the River Usk, and thence is 
carried in a somewhat circuitous course to the mouth 
of that river. Arrangements are to be made with 
the Great Western Railway Company, and the 
capital, including borrowing powers, amounts to 
about 100,000/. 

The opposition to the Shanklin and Chale Rail- 
way Bill having been withdrawn, it has been sent 
to the Committee appointed for the consideration of 
unopposed Bills. This is a short line situate in the 
Isle of Wight, commencing by a junction with the 
Isle of Wight Railway, at a point about two miles 
west of Shanklin Station, and terminating at Chale, 
which is a small seaside village on the south-west 
coast about two miles from St. Katherine’s Point. 

The Thames Deep-Water Docks and Northfleet 
Docks Bills have come to an end, as well as the two 
Bexley Heath Railway Bills. 

No Bill of any public importance has as yet 
come before the Committees of the House of 
Commons, but on the 14th inst. several railway 
Bills will be taken. 








THE SEAT OF VOLTAIC ELECTRO- 
MOTIVE FORCE. 

At the last meeting of the Society of Telegraph 
Engineers and Electricians, Professor Oliver J. 
Lodge read a long paper discussing the locality or 
seat of the electromotive force in a voltaic cell. 
This is a subject on which Professor Lodge has 
been engaged for some time past, collecting experi- 
mental evidence, and reasoning upon it. The data 
he has collected is voluminous, and his criticisms 
upon it are apt and searching ; but as far as actual 
proof goes, the question of the true seat or seats 
of voltaic electromotive force remains very much 
where it was before. Professor Lodge has, how- 
ever, done something to raise the question, and 
clear the way for its proper understanding. 

As the matter at present rests, we may, with 
Professor Lodge, sum up the results generally be- 
lieved, as follows :—(1) that there is an electro- 
motive force at the junction of two different sub- 
stances, or even of the same substance in two 
different states; (2) that the total E.M.F. of a 
circuit is the algebraic sum of all such contact forces 
at every junction in the circuit. To these Dr. 
Lodge adds a negative proposition which will com- 
mand almost universal assent, namely, that if in 
the above two propositions instead of the sum of 
the contact forces at every junction, we attend only 
to the contact forces at the metallic junctions, the 
propositions will be no longer true. The insufli- 
ciency of the metallic junctions to occasion all the 
E.M.F. has been demonstrated by the researches 
of Becquerel, De la Rive, and others, including 
Faraday, who gave a list of some thirty batteries 
which had no metallic junctions (see his ‘‘ Experi- 
mental Researches,” vol. ii., 2020). Another pro- 
position which can be laid down is to the effect 
that the energy of the current must be maintained 
by chemical action, absorption of heat, or some 
such agent, not by mere contact. 

These points being assumed, subject-matter for 
controversy and experiment still remains, in deter- 
mining the relative values of the metal junctions or 
liquid-metal contacts in producing the E.M.F. of 
the voltaic combination. An ordinary voltaic cir- 
cuit contains at least three contacts—zinc-acid, acid- 
copper, copper-zinc. Which of these is the chief 
seat of electromotive force? Most physicists of the 
day, including Sir William Thomson, would pro- 
bably say that the major part of the E.M.F. resides 
at the zinc-copper junction. Some few, including 
Professor Ledge, incline to believe that it resides 
at the zinc-acid junction. 

We will not follow Professor Lodge throughout 
his arguments in support of this view, but content 





ourselves with a brief summary of the most impor- 
tant of them. He premises that wherever a current 
gains or loses energy, there must be a seat of E.M.F. 
at that place, and conversely wherever there is a 
seat of E.M.F. a current must lose or gain energy 
in passing it. Since, however, a current gains no 
appreciable energy in crossing from copper to zinc, 
it cannot be the seat of an appreciable E.M.F. 
On the other hand, where a current flows from zine 
to acid, the energy of the combination occurring is 
not accounted for by the heat generated, and the 
balance is gained by the current ; hence at a zinc- 
acid junction there must be a considerable E.M.F. 
ee a maximum, Professor Lodge puts it at 2.3 
volts. 

A piece of zinc immersed in acid is therefore at a 
lower potential than the acid ; a piece of zinc half 
in air and half in water causes no great difference 
of potential between the air and the water, as 
shown by the experiments of Thomson, Clifton, 
and others ; consequently air must behave much 
like water. If the zinc makes the air slightly posi- 
tive to the water, according to Hankel’s results, it 
may mean that the potential energy of combination 
of air with zinc is slightly greater than that of water 
with zinc, or it may represent a difference in the 
thermo-electric contact forces between zinc and 
air, and zinc and water. Again, it may depend 
on a contact force existing between air and water. 
If such a contact force exist, it may play an impor- 
tant part in generating atmospheric electricity. A 
further conclusion of Professor Lodge is to the 
effect that condenser methods of investigating con- 
tact force do not avoid the necessity for unknown 
contacts any more than electrometer or galvano- 
meter methods. The circuit is completed by air 
in the one case and by metal in the other, and the 
E.M.F. of an air contact is ‘‘ more hopelessly un- 
known than that of a metal contact.” In fact, the 
only direct way of investigating contact-force is by 
the Peltier effect or its analogues, as pointed out by 
Maxwell. Lastly, Dr. Lodge concludes that zinc 
and copper in contact are oppositely charged, but 
not at very different potentials, and that the medium 
surrounding them is not in a uniform state ; if a 
dielectric, it is under strain ; if an electrolyte, it 
is conveying a current. 








NOTES. 
Rartway Rates 1n IL1Lrnors. 

THE railway rates for freight transportation are 
less in Illinois than any other of the United States, 
and have been diminishing for several years, as the 
following Table of the charges in cents per ton 
per mile, on the four more prominent roads in the 
State shows: 





Railroad. 3 | 1883. 
Chicago and Alton .. - = 
» Milwaukee, and St. Paul 
» and North-Western é we } 
» Rock Island, and Pacific eis x | 


1884. 





1 
4 
42 
ol 





SHocks inv WateER PIpEs. 

The water pipes in a building often prove a nui- 
sance by transmitting with noisy effect the various 
shocks and vibrations in the water pressure. A 
pump used for the purpose of supplying the hy- 
draulic pressure which operated the elevators in a 
building in New York, could be heard over the 
building, each water pipe giving a sympathetic 
tremor with every stroke of the pump. After the 
failure of many attempts to reduce the noise by 
changing the mechanism of the pump, the difficulty 
was solved by removing about 2 ft. of the discharge 
pipe, and substituting a piece of rubber hose, which 
seemed to appropriate to its dilatation, the varia- 
tions of water pressure. 


THE TELEPHONE IN AMERICA, 

The American Bell Telephone Company in the 
course of its application for legislative authority to 
increase their capital from 10,000,000 dols. to 
30,000,000 dols. for the purpose of extension of 
wires and plant, have thrown much light upon the 
scope of the operations of the telephone. The 
aggregate capital of the local telephone companies 
isnow over 50,000,000 dols. The American Bell 
Company desire to connect all of these systems 
together so that any subscriber can talk with any 
other subscriber, even if the distance is 1000 miles. 
The present demand for increased communication 
between Boston and New York is sufficient to justify 
the company in building 150 lines between these 
two cities which are 236 miles apart. The pro- 





jected new work amounts in total to 247,720 miles 
of wire, or a length greater than the mean distance 
between the earth and moon. 


BESSEMERISING CopPpER Marre. 

From some remarks and correspondence which 
have recently appeared in the Engineering and 
Mining Journal, we gather that Manhés’s process 
for working copper mattes by the Bessemer con- 
verter has given great satisfaction at the Parrot 
Works at Butte City, its introduction at which 
place we recently noticed. The plant is stopped 
for the present to allow of the erection of a new set 
of converters, a double set being required for the 
method of work which is practised at those works. 
The matte from the melting furnaces contains 40 to 
45 per cent. of copper, and is run to the first set of 
converters, which concentrate it to 75 per cent. 
It then is tapped out and passes to the second set 
of converters, which work it up to 984 to 99 per 
cent. 


DRYER AND ROSENKRANZ’s WATER METER. 

With a view of perfecting the accuracy of their 
water meter, Messrs. Dryer, Rosenkranz, and 
Droop, of Hanover, last year introduced a new 
material for the rotating wheel, vulcanite being 
used in place of the usual metal. The chief ad- 
vantage in the employment of this material is its 
low specific gravity, little above that of water, in 
consequence of which the wheel almost at once 
assumes the speed of the passing fluid, and the 
apparatus does not suffer in accuracy by the inertia 
of a heavy rotating body. Another advantage 
claimed is that the water does not in any way act 
on the vulcanite. The measuring wheel is moreover 
adjustable from the outside, an operation which, 
according to the statement of the makers, is not 
necessary, except perhaps to take up a little slack. 


BritisH Power IN THE East. 

Peace issaid to have been concluded between France 
and China, but it is instructive to notice, according 
to a Times telegram of Wednesday, that English ship- 
owners declined to use English vessels for convey- 
ing rice, and that German merchants were securing 
more and more business, as no confidence could be 
placed in the attitude of the English Government. 
In the same column of the leading journal a tele- 
gram from Hong Kong points out the defenceless 
state of that port and the naval strength of other 
countries in those waters. Four of the French 
ships are said to have done excellent work, and kept 
the sea during six months in terrible weather. 
On the other hand our best ship, the Audacious, 
can only steam for four days, and a head sea stops 
heraltogether. Singapore is in even a worse state 
than Hong Kong, and is at the mercy of any passing 
cruiser. People in these parts, we are told, hear 
with amazement the misstatements of Lord North- 
brook and Sir Thomas Brassey. The Government 
hides the truth, whilst the British public swallows 
any story, and lives in a fool’s paradise. This, of 
course, is the old old story, but none the less true, 
and none the less important on account of its many 
repetitions. 


Trunk LinEs IN THE UNITED States. 

The tendency of the railways in the United States 
has been to combine into systems forming some of 
the longest lines of continuous railway administra- 
tion in the world. The whole railway mileage of 
the United States and Canada is about 120,000 
miles, and nearly half, or 57,954 miles, is in the 
hands of fifteen companies, which in turn repre- 
sent the amalgamation of a greater number of 
corporations. The magnificent distances traversed 
by these railroads are as follows : 

miles. 

Missouri Pacific _ ... es es 6,045 
Chicago, Milwaukee, and St. Paul 
Chicago and North-Western 
Pennsylvania eas ae 
Union Pacific 
Central Pacific os ee 
Canadian Pacific ... ~~ eis 
Wabash, St. Louis, and Pacific... 
** Vanderbilt” roads af - 
Grand Trunk os we od 
Atchison, Topeka, and Santa Fé 
Southern Pacific... es sk 
Baltimore and Ohio 
Northern Pacific... es 
Louisville and Nashville... 


Total 


Prize ror A New ALLoy. 
The French ‘‘ Société d’encouragement pour 
l’Industrie Nationale,” at its general meeting on 


2.549 
2.366 


57,954 
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December 26, 1884, offered a prize of 1000 francs 
for the discovery of a ‘‘new alloy useful in the 
arts.” This prize has been awarded to M. P. 
Manhés, now so well known for his successful 
application of the Bessemer process in the metal- 
lurgy of copper, on account of his discovery of the 
value of an alloy of copper and manganese for im- 
proving the quality of commercial copper. It is 
stated that copper always contains more or less 
sub-oxide of copper irregularly disseminated 
throughout its mass, and that in consequence of this 
it loses some of its tenacity. M. Manhés prepares 
an alloy of 75 per cent. copper and 25 per cent. 
manganese, and adds it in small quantities to the 
molten copper after refining, and just before cast- 
ing, stirring the bath of metal at the same time. 
The manganese of the alloy is stated to immediately 
combine with the oxygen of the dissolved cuprous 
oxide, forming a manganiferous slag which is easily 
removed. The operation is cheap, and very much 
improves the quality of the copper so treated. 
Also several of the principal alloys of copper, bronze, 
gun-meital, and brass, are of superior quality when 
prepared with copper purified in thismanner. It is 
stated, too, that a series of experiments have proved 
that copper so treated is much better suited for 
sheathing ships’ bottoms than ordinary copper, as it 
is more slowly acted upon by the sea-water. On 
these grounds the committee of the society have 
awarded the prize to M. Manhés. 


THe New TopoGRAPHICcAL PLANS OF FRANCE. 
The first six sheets of the new topographical 


chart of France on the scale of ao has been 
presented to the French Academy of Sciences by 
the French Minister of War. The sheets bear the 
names of Metz, Nancy, Vesoul, Troyes, Dijon, and 
Chalons-sur-Marne. The entire carte will comprise 
80 sheets and fractions of a sheet. The size of each 
is 0.64 metre by 0.40 metre, corresponding to a 
rectangle of 128 kilometres by 80 kilometres, and 
covering four sheets of the Carte de ]’Etat-Major on 


1 
the scale of ., 4 9. The new sheets have been re- 


duced from the sheets of 660 scale by photo- 
zincography. They are in six colours, namely red 
for localities, roads passable by vehicles in all wea- 
thers, and mountain mule-paths ; black, writing, 
administrative limits, railways, and roads not pass- 
able by vehicles in all weathers; blue, waters ; 
green, woods; bistre, contour lines. Eighteen 
such sheets will be produced yearly by the Depdt 
de la Guerre, so that the work will be finished in 
1889 and exhibited at the Great Exhibition. Ano- 


ther new map of France to the scale of a 
was also in course of preparation, but its progress is 
interrupted ; Colonel Perrier, however, in presenting 
the new sheets to the French Academy, submitted 
that the time had come when a mapof France on 


the large scale of 75,000 or oH 000 ought to be com- 


pleted, and of one of ite scale made from it for 
the use of the public and the army. 


AntI-Fouttna Composition. 

A competitive trial of some interest has recently 
been carried out by the naval authorities in order 
to test the comparative values of two anti-fouling 
compositions. They are respectively the inventions 
of Lieutenant-Colonel Crease and Mr. Sims. The 
trials have extended over a considerable period of 
time, having been commenced on the Mercury in 
1882. In that year the port bow and starboard 
quarter of the Mercury received three coats of 
Colonel Crease’s protective composition and two 
coats of his anti-fouling paint. At the same time 
the starboard bow and port quarter of the same 
vessel received two coats of Mr. Sims’s protective 
composition and three coats of his anti-fouling 
mixture. There were thus five coats in all on the 
whole of the ship. The difference in cost is said to 
have been 501. less on the part allotted tc Colonel 
Crease. Upon the ship being docked at the end of 
twelve months it was found that the part covered 
by Colonel Crease was generally in good order, 
whereas the Sims division of the ship required re- 
painting. This was in January, 1883. It was then 
determined to have another trial, and the Sims 
division having been scraped clear, two coats of both 
the protective and anti-fouling compositions were 
laid on. The Crease part of the bottom was washed 
only and one coat of protective and one of anti- 
fouling paints were laid on. The difference in cost 
this time was 70/. After about nine months the 
ship was docked again, when the results were found 





to be somewhat similar to those above described. 
A third trial was then decided upon, and a coat of 
varnish was applied over the Sims protective com- 
position before the anti-fouling mixture was laid on. 
The final results appear by the reports to be de- 
cisively in favour of Colonel Crease’s method. 


THe Provosep TELEGRAPH TARIFF. 


The recent proposals of the Postmaster-General 
have caused general dissatisfaction. The proposal 
to charge for addresses at the rate of $d. a word 
has not been received with favour, since when 
examined, it will be seen to stultify the promised 
‘*cheap” or sixpenny telegrams. Allowing for 
average addresses it can be shown that messages 
of from five to ten words could be sent under the 
new system for 7d. or 9d., which would make a 
slight saving to the sender. On the other hand a 
message of 15 words under the new system would 
cost as much as the 20 words, which can now 
be sent for 1s. The proposed change is there- 
fore an inducement for the senders of messages 
to be brief, but there is a limit to brevity, and 
one cannot convey much clear information in five 
or ten words. Moreover, the addresses are no 
part of a message, but are so to speak a necessary 
encumbrance to it, for which the sender is not 
directly responsible and cannot curtail if he would. 
They are necessary in order that the Post Office 
may undertake the work of sending the message, 
and without which the message could not be sent at 
all. Atthe same time it must be remembered that 
the telegraph line is as much occupied in sending 
the address as any other part of the message, and 
there is therefore some excuse for the Post Office 
authorities in trying to make a charge for it. From 
the public point of view, however, such a charge is 
not convenient, and since the telegraphs are public 
property it is the public convenience which must be 
first consulted. Let the average length of address 
for the United Kingdom be found and an average 
charge allowed for it. On this basis let the word 
tariff be fixed ; and people sending messages will 
thus be freed from the irksome necessity of counting 
in the words of the address, and thereafter puzzling 
their brains and wasting their time to attain a 
brevity of expression neither natural nor truly 
profitable. 


NaturaL Gas IN AMERICA. 

We have several times in these Notes given some 
account of what is being done in America in the way 
of utilising the natural gas supplies. We recently 
spoke of the great pressures under which the gas is 
carried in some of the mains. That this high pres- 
sure is a source of considerable danger from ex- 
plosions of gas escaping from the pipes at fractures 
or defective fittings, is of course perfectly obvious, 
and several explosions have already occurred. One 
in Pittsburg caused injury to twenty-one persons. It 
was caused by a big leak in the main of the Penn 
Gas Fuel Company. Anew system of low-pressure 
mains is to be laid in the town, the high-pressure 
mains being limited to the banks of the river, where 
there would be less danger. These dangers from 
high pressure, together with the odourless nature of 
the gas, have been fully realised for some time, a 
committee of the Engineers’ Society of Western 
Pennsylvania having made a report on the subject 
in the spring of last year. It was urged that the 
gas should never be laid on for domestic purposes 
under a pressure exceeding 5} in. of water; and 
some authorities maintained that this pressure would 
also be best, both for economy and safety, in all 
metallurgical purposes also. The committee made 
several recommendations as to pipes and fittings, 
valves, &c., and the protection of taps in houses 
against foolish or ignorant treatment. Concerning 
the odourless nature of the natural gas there seems 
to have been some conflict of testimony. It is 
stated that the gas has originally an odour, but that 
this disappears absolutely if the gas is kept a few 
days in closed containers, probably owing to the 
condensation of hydro-carbons causing the odours ; 
and that the odour will probably be less and less as 
the gas is taken further away from the wells or from 
the large mains. In the great gas-producing dis- 
tricts legislation has been suggested, and a Bill 
drafted, which has for one of its provisions the com- 
pelling of all gas-supply companies, under severe 
penalties, to artificially give a strong odour to all 
gas laid on to buildings of any kind. There is no 
difficulty in thus abolishing one of the sources of 
danger. We have spoken of the same point in 
regard to the artificial water gas. That the natural 
gas will revolutionise the industries uf the districts 








provided with it is clear enough. A large glass 
works at Pittsburg now uses the gas exclusively, 
and with a very great gain in all respects. We have 
once before pointed out, and we repeat, that these 
rapid strides in the application of gas in America, 
owing to the vast stores of ‘‘ natural gas,” will 
indirectly benefit us over here, because they will 
demonstrate in the most unassailable manner what 
gas fuel of a concentrated nature is able to do for 
us. In this way the main obstacles to the success 
of cheap ‘‘ water gas” companies will be overcome, 
viz., the teaching and convincing of the timid, the 
ignorant, and the obstinate ; after which we may 
hope that the speedy adoption of gas firing for 
nearly all purposes will follow. 


Susstirutes ror Wuire Leap. 

The attempt to introduce some other lead com- 
pound as asubstitute for white lead appears to have 
a ceaseless charm for inventors, in spite of the very 
long list of complete and more or less costly failures 
in that direction. One of the most persevering 
labourers in this field appears to be Mr. A. French, 
who is the proprietor of several patents for obtain- 
ing the much desired substitute by means of lead 
‘*fume” from smelting furnaces. We recently 
noticed his proposal to make a black paint from the 
fume by converting it into lead sulphide. He had 
already patented the use of the fume, caught in a 
special condenser of which he was joint patentee 
with Mr. Wilson, as a white paint. By a still 
later patent he proposes to make use of this fume 
by acting upon it with hydrochloric acid, and thus 
producing an oxychloride of lead, which is to give 
‘*an excellent white pigment requiring very little 
oil to form white paint, of the consistency of ordi- 
nary white lead.” We may take it that the con- 
densed fume of Mr. French’s former patent has not 
been largely adopted as white paint, as he now pro- 
poses to further act upon it with hydrochloric acid. 
It is very curious how the same attempts are made 
over and over again, and how little many inventors 
seem to trouble themselves to find out what has 
been done before them in the same direction. The 
preparation of a white paint from oxychloride of 
lead was proposed many years ago by Mr. Pattinson, 
inventor of the process for desilverising lead which 
bears his name. He worked out a very beautiful 
and successful process for preparing the oxychloride 
direct from galena, and started a works to carry on 
the manufacture. The product was very beautiful, 
but it did not succeed in displacing white lead, nor 
in even getting used to any extent alongside of it. 
The fact is, that notwithstanding the constant asser- 
tions of successive inventors that their particular 
preparation has the ‘‘ consistency” and all the good 
qualities of white lead, it has so far invariably been 
found by the painters that such is not the case, and 
finally, after all the generations of experimenters, 
white lead and the old ‘‘ Dutch” process for mak- 
ing it, still remain practically unaffected by their 
rivals. 


HonicMann’s Frretess Locomorive. 

We have already published several notices of Mr. 
Honigmann’s invention,* and we may therefore 
assume that our readers are acquainted with the 
chief features of the ‘‘soda engine.” It is gene- 
rally supposed that Honigmann was the first to 
make practical use of the ‘‘ regenerative” properties 
of asolution of caustic soda, potash, or common 
salt. This, however, is erroneous. Similar trials 
were made many years ago in England by Mr. 
Loftus Perkins, while the essential features of 
Honigmann’s engine were laid before the public by 
Mr. Spence in 1874. If our readers will refer to 
vol. xvii. of ENGINEERING they will find on page 124 
a paragraph entitled ‘‘The Utilisation of Waste 
Steam,” where the essential featuresof Honigmann’s 
engine are described. At the time referred to 
(January, 1874), Mr. Spence, Jun., proposed to 
pass the exhaust steam of a high-pressure engine 
into a solution of caustic soda, which, according to 
his calculations, would thus be heated to 375 deg. 
This heated solution was then to be circulated 
through pipes in an ordinary boiler, where it would 
serve to raise fresh steam without the use of fuel. 
As the solution of soda became diluted by the steam 
condensed in it, it would lose its heat-restoring 
capacity and must be regenerated by concentrating 
it in another boiler of ordinary construction. This 
paragraph elicited a letter from Mr. Loftus Perkins 
which we published on page 141 of the same volume 
(xvii.) Mr. Perkins says there: ‘‘ I then (in 1864 


* Vide vol. xxxvi., pp. 156 and 177, vol. xxxvii., p. 53, 
and page 225 ante. 
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or 1865) constructed a four horse-power engine 
worked bya boiler immersed in a bath of chloride 
of calcium, the exhaust steam being condensed in 
the salt and all the waste heat from the engine 
being entirely absorbed, thus making a perfect heat 
engine. Succeeding so far, the difficulty arose how 
to get rid of the water absorbed by the salt; 
this could only be done by distillation, and even 
if quintuple distillation is used, the coal consumed 
could not be less than 1} 1b. per horse-power per 
hour, whilst a well-constructed high-pressure com- 
pound condensing engine used less than 1 1b.” It 
is therefore evident from what has been said that 
Mr. Spence eleven years ago proposed an engine 
substantially the same as Honigmann’s, and that 
even prior to that, viz., twenty years ago, Mr. 
Perkins had actually constructed a similar engine. 
These engines were, however, supposed to be un- 
economical, and thus the matter was dropped to be 
taken up again by Mr. Honigmann, who, it is true, 
has not succeeded yet in using less fuel with his 
fireless locomotive than with an ordinary engine, 
but who has shown that the advantages derived 
from the total absence of smoke and exhaust steam 
need not be accompanied by any considerable sacri- 
fice in economy of fuel. Thus, though Mr. Honig- 
mann is by no means the first inventor of the soda 
engine, he is undoubtedly the first who by his 
perseverance has succeeded in introducing it into 
actual practice. 


Tse Exectrric Ligut on SuHips or War. 


The electric light installation described in a recent 
Note, for the Messageries Maritimes steamer 
Océanien, would be well adapted for arc lighting, 
and this would be especially well suited for war 
vessels. One or more arc lamps could be ex- 
changed, with the greatest ease for an equiva- 

‘lent number of incandescent lamps, without in- 
terfering with the remainder. There is a great 
advantage in this arrangement for a ship of 
war, which having only one type of dynamo, would 
be able at will to light the interior by incandescence 
lamps, or the area round the vessel by projectors. 
These search lights may be either concentrated in 
one great beam of 4000 candles with a range of four 
or five miles, or distributed over eight lamps of 
200 candles with a range of 500 yards. Such an 
installation as we have described, a Gramme com- 
pound dynamo, anda Megy motor with a steel spring 
regulator, can be used for the following combina- 
tions. The 120 ampere current may be utilised 
either for: 1, supplying two 23.6 in. projectors, giv- 
ing a more powerful light than that obtained from 
the 1600-candle Gramme machines which give 
42 amperes, while the type under consideration 
yields 60 ampéres for each lamp ; 2, projectors of 
1600 candles each (42 ampéres) and 50 incandes- 
cence lamps; 3, one projector of 1600 candles 
(42 ampéres), and 100 incandescence lamps ; 4, one 
hundred and sixty incandescence lamps ; 5, nine 
11.8 in. projectors of 200 candles each (13 am- 
peres). These variations are not the only ones that 
can be realised, since the proportions of arc and in- 
eandescence lamps could be largely varied, and in 
an emergency higher duties could be got out of the 
installation than the normal performance. If we 
assume that an ironclad requires 250 incandescence 
lamps, and this number could be increased to 300, 
as each of the dynamos described can give 150 as its 
normal duty, and if besides from time to time two 
arc lamps of 1500 candles each are required, it 
would seem that the installation would be an ex- 
tremely suitable one, each dynamo and engine being 
taken as a unit. As the normal internal lighting of 
one of the smaller ironclads would not exceed 100 
incandescence lamps, only one unit of the installa- 
tion would be usually at work, and that very largely 
within its capacity. The second machine would 
then be always free for supplying the two arc lamps 
above referred to. For external lighting the pro- 
jectors with 1600-candle lamps are very commonly 
employed, and these could be readily supplied by 
one of the dynamos running at 800 revolutions, and 
under precisely the same conditions as the other 
machine working the incandescence lamps. Or both 
working together in an emergency could supply a 
light of 2000 or 2300 candles in each projector, and 
as the speed of the engines is thoroughly regulated 
and compound dynamos are used, the light given 
by the lamps is very steady. We referred above to 
the advantages possessed by this method of installa- 
tion of surrounding a ship with a continuous zone of 
light, instead of by the more concentrated, but high 
range of separate beams, which is the system now 





in general use. Lastly, this installation may be 
used on board ship for transmitting power for 
driving machinery, for hoisting purposes, &c., with- 
out any modification of the general arrangement. 


THE WATERWAYS OF BELGIUM. 

The prolonged fight made by the promoters of 
the Manchester Ship Canal, and the heavy sacrifices 
they have endured, testify to the ardent desire felt 
by manufacturers to offer their goods to the consumer 
at the lowest possible figure. This feeling is quite 
as keen on the Continent as it is here, for the over- 
production and stagnation in commercial affairs 
from which we are suffering are by no means con- 
fined to this country. Everywhere fresh markets 
are being sought, and great efforts made to tempt 
buyers by reduction of price. But it is very dis- 
appointing for the manufacturer to find after he has 
taken advantage of every improvement, and has 
abandoned the small percentage of the price which 
constitutes his profit, that there exists between 
him and his customers a carrying monopoly that 
never shares his sacrifices, and beside whose charges 
all his economies appear insignificant and useless. 
This experience, which is the root the great scheme 
set on foot in Lancashire, is finding expression in 
Belgium in an international congress of engineers 
and others interested in inland navigation, to be 
held during the month of May. Four bodies, 
namely, Le Circle des Installations Maritimes de 
Bruxelles, Le Circle de Bruges-Pont-de-Mer, La 
Chambre Libre de Commerce, and Le Circle Industriel 
et Commercial de Malines, acting in concert with the 
Minister of Agriculture, Industry and Public Works 
have decided to devote the week beginning May 24, 
and ending on the Saturday preceding Whit Sunday, 
to the consideration of inland navigation, and to the 
actual survey of the principal examples that are to 
be found in the country. Tuesday, Wednesday, 
Thursday, and Friday will be devoted entirely to 
excursions, mostly by boat, and during those days 
the following places will be visited : Bruges, Heyst, 
Blankenberghe, Ostend, Brussels, Trois-fontaines, 
Vilvorde, Humbeek, Pont de Capelle, Thisselt, 
Willebrock, Sennegat, Antwerp, Gand, Malines, 
and Louvain. Those who wish to pursue the sub- 
ject further will have facilities offered to them for 
visiting Dunkerque, the canalised portion of the 
Meuse, the Canal de l’Est of France, the canal 
from Maestricht to Bois-le- Duc, and the Canal- 
du-Centre. Members will travel on the Nether- 
lands State Railways and the Belgian Rail- 
ways at half price, and steps are being taken 
to secure, if possible, the same privilege in other 
countries. The contribution for foreign members 
is 12 francs, and secures a guide book with a set of 
maps, a copy of all the papers that are read, and a 
report of the discussions. Communications must 
be addressed to M. A. Gobert, 22, Rue de la Victoire, 
Brussels. It is scarcely necessary for us to remind 
our readers that the waterwaysof Belgium are among 
the oldest and most extensive in the world, several 
of them having been commenced in the fifteenth 
and sixteenth centuries, or to recall that in 1550, 
it was a usual thing to see 2500 vessels lying in the 
port at Antwerp. All the world knows that the 
country is replete with historical associations, and 
it is difficult to imagine a more pleasant way of 
spending a week than that offered by the approach- 
ing congress. It provides the change and relaxation 
of foreign travel, and instead of committing the 
visitor to guides and hotel touts, it carries him out 
of the beaten line of tourists along the canals and 
rivers through the quiet country districts which lie 
between the large towns. There will be sufficient 
occupation to interest the mind without fatiguing 
it, and the flavour of ‘“‘shop” will give it a charm 
to many a man who finds himself little able, after 
twelve months’ steady toil, to appreciate the endless 
succession of picture galleries and cathedrals which 
form the recognised routine of Continental tours. 
An exhibition to be held in Antwerp at the same 
time will add to the attraction. 


Rapip TRANsit In AMERICAN CITIES. 

The problem of rapid transit is universal with all 
large cities, but its treatment has thus far been a 
local one. No American city has tried either de- 
pressed or underground railways. Hilly San Fran- 
cisco has one kind of rope traction railway, and 
level Chicago another modification of the same. 
The topography of Pittsburgh fixes the necessity of 
inclined railways as imperatively as its atmosphere 
sets the fashion for shirts. The use of horse cars 
in cities is general, but the limit of their capacity 
in certain places seems to have been reached. 





They are as well fitted for short trips as could be 
desired, but are unsuited for accommodation to pas- 
sengers wishing to ride overa mile. In New York city 
the elevated railroads, as is well known, consist of 
continuous bridges along certain avenues, carrying 
trains made up of cars and engines considerably 
lighter than those used for ordinary traftic. During 
the past year they carried about 100,000,000 pas- 
sengers, while the horse railroads carried 94,000,000. 
The average cost of the elevated railroads in New 
York is said to be 325,000 dols. per mile. By relieving 
the horse railroads of carrying the unprofitable long- 
distance passengers, the elevated roads have been 
a help instead of a rival to the surface roads. The 
elevated roads in New York are fitted only for broad 
straight streets, and unsuited to the narrow crooked 
streets in the business portion of some of the older 
cities. At any time a well-matured system of rail- 
way transportation containing new features would 
be a matter of interest, but the present state 
of the demand for some better system of rapid 
transit imparts especial interest to the railway 
system of Captain J. V. Meigs, which has been in- 
corporated by the State of Massachusetts. We are 
indebted to Francis E. Galloupe, M.E , formerly of 
the Rhode Island Locomotive Works, and later 
engaged upon the work of developing the Meigs 
railway system, for information relating to it, 
and to such matters as may be of general interest 
in this connection. The fundamental feature of 
construction is to concentrate the strains due to 
the load upon the track directly upon the central 
line of the way, being in effect a track with one rail 
lying directly over the other, instead of side by 
side in a horizontal plane as in all other railroads. 
In the execution of the design based upon these 
peculiar conditions, the roadway consists of a single 
lattice iron girder 4 ft. in depth, and resting 
upon iron columns 44 ft. apart. The breadth 
of the upper beam of the girder is 154 in., 
and that of the lower beam 22} in. The trucks are 
built of wrought iron strongly braced, and carry six 
wheels, each of which measures 42 in. in diameter, 
having 4} in. tread ; all wheels revolve independently 
of each other, and are attached to hollow axles, 
which serve as oil reservoirs and produce free lubri- 
cation. Four of the wheels support the weight of 
the truck upon the Jower beam of the girder ; they 
contain a V groove which fits upon angle-iron rails 
covering the upper corner of the lower beams, the 
axles being at an angle of about 45 deg. with the 
horizontal. The remaining two, which act as 
balancing wheels, have vertical axles, and run upon 
rails fastened against the sides of the upper beams 
of the girder, their flanges running underneath to 
prevent derailments by the train rising from the 
track. The cars are built on an iron frame, and 
contain fifty-two seats, each independent, and fold- 
ing like an opera chair. Numerous doors are in the 
sides of the cars, and there are no platforms. The 
engine is light, containing an ordinary locomotive 
boiler, and with the two driving wheels upon vertical 
axles, and running against each side of the upper 
beam of the track girder. The locomotive is built 
light, as the adhesion is entirely independent of the 
weight upon the drivers, being produced entirely by 
pressure in hydraulic cylinders. Hydraulic pressure 
also serves the engineer from his position at the front 
of the locomotive where the several cocks control the 
throttle, reversing lever, pressure on drivers, power 
brakes, and automatic car couplers. Other signals 
provide for all necessary communication between 
engineer, fireman, and conductor. Nearly every 
element in the system contains features peculiar to 
this form of railroad, and its construction is looked 
forward to with much interest. The locomotive is 
under construction in Philadelphia, and an experi- 
mental track half a mile in length will be built 
there in order to test it in the most critical manner. 
As stated above, the proper legislative authority has 
been granted, and the construction of a few miles 
of road connecting Boston with one of its suburbs 
will follow in the course of events, the plan being to 
extend the line as far as circumstances warrant such 
action. 








LAUNCHES AND TRIAL TRIPS. 


On Monday, the 30th ultimo, the iron spar-decked screw 
steamer Kimberley, built by Messrs. William Hamilton 
and Co., Port-Glasgow, had her official trial trip on the 
Clyde. She is a vessel of 4000 tons gross register, with a 
deadweight-carrying capacity of 5100 tons, and measures 
350 ft. by 41 ft. bin. by 32ft. 6in. She has been built 
under Government inspection, and fulfils all the Admiralty 
requirements for carrying troops, including eight water- 
tight compartments. The engines, which were supplied 








ENGINEERING. 





375 





ApriL 10, 1885. ] 





by Messrs. Duncan Stewart and Co., Glasgow, are of 
2500 indicated horse-power, the cylinders being 44 in. and 
82in. in diameter, with piston stroke of 4ft. 6in. The 
Kimberley has been built to the order of Messrs. Henry 
Ellis and Sons, London, and is to be under the command 
of by me Hubbard, of the Royal Naval Reserve, her 
first destination being the Cape. On trial on the measured 
mile she attained a speed of fully 13 knots an hour, 


On Wednesday, April 1, the new steamer Hispania was 
taken out to sea for her trial trip. She has been built by 
the Tyne Iron Shipbuilding Company, Willington Quay, 
and engined by Wigham Richardson and Co., Neptune 
Engine Works, Low Walker. The Hispania is fitted 
with triple-expansion engines by Messrs. Wigham Richard- 
son and Co., and on trial proved in every way most satis- 
factory ; the engines at 85 revolutions indicated 940 horse- 

ower, the ship ange gs | 12 knots. The vessel has been 

uilt to the order of Messrs. H. Clarkson and Co., 
Billiter-street, London, for Mr. Adolph Meyer, Gothen- 
burg, under the superintendence of Mr. T. Todd, engi- 
neer and naval architect, London. 





Mr. W. B. Thompson, Dundee, on the Ist of April, 
launched an iron screw steam trawler, named the Snow- 
drop, a vessel measuring 96 ft. by 20 ft. by 9ft. Her 
engines, which have been supplied by the heitaer, and 
are of 40 nominal horse-power, are of the triple-expan- 
sion type. 





Messrs. Alexander Stephen and Sons, Linthouse, near 
Glasgow, on Thursday, the 2nd inst., launched the Aber- 
corn, an iron sailing barque of about 1350 tons, built to 
the order of Messrs. P. i. Dixon and Co., Glasgow. 


On the same day, Messrs. Ramage and Ferguson, Leith, 
launched the E] Callao, an iron screw steamer of about 
1000 tons, and measuring 210 ft. by 31ft. by 10ft. She is 


MISCELLANEA. ; 
Ir is reported that the Pullmancar shops at Detroit 
are to be removed to Chicago. 


The Minotaur is to be put in thorough repair and have 
five new boilers. 


A colliery in Shenandoah, Pennsylvania, fell in on 
Monday, killing ten colliers. 


_ Abridge crossing Lake Ponchartrain, near New Orleans 
is 22 miles long. It is of trestle work on piles of cypress 
wood treated with creosote oil. 


The miners employed at the Barrow Hematite Steel 
Company’s collieries near Barnsley have been served with 
a fortnight’s notice. 


Mr. Schichau, the well-known torpedo boat builder of 
Elbing, is now constructing twenty-three torpedo boats 
for the German Navy. 


The new vessels that are to be constructed for the 
United States Navy are to be built under the direction 
of the Secretary of the Navy, who will be held responsible 
for their success, 


The new Prince of Wales dry dock at Swansea was 
commenced last week. The contractor is Mr. T. A 
Walker, who is also engaged on the Severn Tunnel and 
the Barry Docks. 


Additional notices expired at several of the South 
Yorkshire collieries on Wednesday, and the crisis is be- 
coming severe. It is estimated that the number of un- 
employed is nearly 40,000. 

The whole of the torpedo vessels and horse boats which 
have been laid up at Chatham are being overhauled and 
repaired in order that they may be in readiness for service 
at the shortest notice. 

The East River Tunnel Railroad Company has been 
incorporated for the purpose of making a tunnel from 
N a to Long Island Shore. The proposed length is 

5 t. 


being supplied by the builders with engines having | 3500 


cylinders of 26in. and 50in. in diameter respectively, 
with piston stroke of 36in. She has been built to the 
order of Messrs. Walker, Donald, and Co., Glasgow, and 
has been specially designed for the South American fruit 
trade, and for a light draught of water, in order that she 
may be enabled to ascend the Orinoko River at all times. 





Also on the same day, there was launched from Messrs. 

), and W. Henderson and Co.’s shipyard, Partick, near 
Glasgow, a steel steam yacht named the Amy, which is 
claimed to be the largest British steam yacht afloat. She is 
a vessel of 850 tons, and measures 212 ft. (on load-line) by 
28 ft. by 19 ft. ; and her hull is constructed of five water- 
tight compartments—the designer, Mr. G. L. Watson. 
She is being fitted by the builders with a pair of direct- 
acting compound engines having a piston stroke of 36 in. 
and cylinders of 29in. and 58 in. in diameter, respec- 
tively. A double-ended cylindrical steel boiler will supply 
steam at a working pressure of 100 1b. per square inch. 
Her mechanical and other appliances, internal fittings, 
decorations, &c., will be of the most perfect description. 
She is spoken of as a maritime palace, and as a triumph 
of the naval architect's craft. The owner is Mr. N. 
Stewart, a retired Glasgow merchant. 





On Thursday, the 2nd inst., Messrs. Earle’s Shipbuild- 
ing and Engineering Company, Limited, launched from 
their yard at Hull, a fine steel screw steamer named the 
Eldorado, built to the order of Messrs. Thomas Wilson 
Sons, and Co., of the same town, for their passenger and 
mail service between Hull and Norway. The vessel is 
built of steel, and classed A 1 in the Liverpool Registry. 
Her dimensions are 235 ft. by 30 ft. by 15 ft. depth of 
hold. She will be fitted by the builders with their triple- 
compound three-crank engines of 300 nominal horse 
power, gt | cylinders 26 in., 40 in., and 68 in. in 
diameter by 39in. stroke, which will be supplied with 
steam of 1501b. pressure from two large steel boilers, 
each fitted with four of Fox’s patent corrugated furnaces, 
These engines it is calculated will drive the ship at a 
speed of at least 14 knots. 





The steamship Red Rose ran her trial trip on Tues- 
day. She has been recently built by Messrs. E. Finch 
and Co., of Chepstow. She is 120 ft. long, 22 ft. 
in breadth, and 12 ft. deep, and is fitted with en- 
gines of 99 horse-power. The vessel has two masts, and 
1s rigged as a fore-and-aft schooner; she is specially de- 
signed for long towage work, being fitted with extra large 
bunkers for this purpose, while she has two large water 
ballast tanks. She is also fitted with a patent spring tow- 
hook designed by Mr. M. W. Aisbitt, and has an extra 
donkey engine fitted for fire extinguishing and salvage 
purposes, 

A steel steam launch, which was launched a few days 
ago by Messrs. Cochran and Co., of Birkenhead, was tried 
on Thursday last, when the results gave every satisfac- 
tion to those on board. The vessel is named the Pescador, 
and has been built to the order of Mr. G. Petrie, for ser- 
vice on the west coast of South America. The principal 
dimensions are: Length, 42ft. 6in. ; pene ig 9ft. ; 
depth, 5 ft. 3in.; and the machinery is constructed on 
the system now adopted by the builders which dispenses 
with the air pump, and thus secures the greatest possible 
simplicity without any loss of efficiency. The cylinders 
are Gin. and 12in. in diameter by 10}in. stroke. The 


boiler is Cochran’s patent multitubular type, and works 
with a natural draught. The vessel has been shipped on 
the Pacific Steam Navigation Company’s s.s. Valparaiso 
for the west coast, 








The value of the exports of produce from the United 
States during last week was 6,450,000 dols. The week’s 
imports amounted to 8,046,000 dols., including dry goods 
to the value of 1,704,000 dols. 


The Indépendance Belge publishes intelligence from 
Charleroi, stating that an explosion of firedamp has 
occurred in the mine at Marcinelle by which eighteen per- 
sons were killed. 


According to M. Berlier, the expense of making a 
pneumatic railway between London and Paris for the 
transmission of letters and parcels would be 1,360,000/. 
Letters would be delivered within an hour and a half 
after being posted. 


The Royal Gun Factory, Woolwich, has a number of 
orders which are to be completed without delay, one of the 
latest being for fifty of the new pattern 5 in. breechloading 
guns, a long-range weapon capable of piercing 8 in. of 
armour plate, forthe armament of cruisers. 


Negotiations have been resumed between the War De- 
partment and the liquidators of the National Arms and 
Ammunition Company for the purchase of the works of 
the latter company at Birmingham for a Government 
repairing depot. 

A British transport has grounded in the Suez Canal, 
causing considerable delay. The Monarch has been 
spoken with machinery damaged, but has since arrived at 
Malta. The machinery of the Government storeship 
Somerset is out of order, so that she cannot proceed on 
her voyage. 

The Prussian Government have submitted bills authoris- 
ing the expenditure of 3,035,000/. for the construction of 
State ee, The cost of main roads is estimated at 
71741. per mile including land. The branch lines will cost 
389/. per mile for land, and 4692/. per mile for construc- 
tion. 


The drawings, specifications, and plans for the new 
type belted cruiser, to be built at Chatham, have been 
received from the Admiraity, the working drawings, 
models, &c., being now in course of preparation by the 
officials connected with the chief constructor’s depart- 
ment. 

The Comus is to have her muzzle-loading guns replaced 
by the new 6 in. steel breechloading guns. The forward 
and stern guns are to have Vavasseur mountings and to 
be placed on sponson ports. All the other vessels of this 
class are to be armed in a similar manner as opportunity 
shall arise. 


The 30 ft. service steam cutters are to carry a single 
outrigged torpedo on the principle now adopted in 28 ft. 
and 25 ft. boats, with dropping gear for Whitehead tor- 
pedoes. The gunnery armament of the boats is to consist 
of one Nordenfelt gun on the stern benches and a Norden- 
felt in the bows. ‘The shield arrangements are also to be 
similar to those in the 25 ft. and 26 ft. boats. 


Le Génie Civil describes an apparatus for sharpening 
stone-cutting band-saws whilst they are at work. A 
suitably shaped wheel of hardened steel revolves at right 
angles to the line of motion of the saw blade and is 
brought forward to engage with the teeth. The teeth are 
left with a considerable burr, but this is said to improve 
their cutting power. 


The following fourteen ships for the French Navy were 
in course of construction during 1884 at the cost of 
49,431,000fr., viz. : Le Foudroyant, Le Terrible, Admiral 
Baudin, Brennus, Charles Martel, Formidable, Hoche, 
Magenta, Neptune, Caiman, Furieux, Indomptable, 
peg tr (built in private yard), and Marceau. When all 
are finished the total expenditure will be 130,000,000fr. 





An alarming explosion took place last Wednesday at 
the Duke of Sutherland’s Great Fenton Colliery, Stoke- 
on-Trent, resulting in the death of four men and the 
serious injury of eight others. In afew hours the work 
ings were explored, and it was found that beyond a slight 
fall of roof no material injury had been done to the 
galleries. The ventilation was not interrupted. 


The steel cruisers Arethusa and Phaeton, both 3750 
tons displacement and 5000 indicated horse-power, are tu 
be prepared for sea at Chatham with all despatch. The 
armour-plated barbette ship Warspite, 7390 tons, 8000 
indicated horse-power, is also to be pushed forward as 
rapidly as possible. The Leander will be completed by 
the 20th inst. for “‘ particular service.” 


The total production of Bessemer steel ingots in the 
United States in 1884 was 1,538,355 tons compared to 
1,654,627 tons in 1883, and 1,696,450 tons in 1882. There 
were twenty-one Bessemer plants complete, and one 
building in 1884. Of open hearth steel 3000 tons were 
made. The total United States production of Bessemer 
rails in 1884 was 1,116,041 tons. 


The New York Central Sleeping Car Company has 
made a contract with the Allen Paper Car Wheel Com- 
pany for the exclusive use of paper wheels under the 
Wagner cars. The New York Central has also deter- 
mined to use paper wherever steel-tyred wheels are re- 
quired. Nearly 60,000 paper wheels have been put into 
service, the most important New England roads, and many 
others in all parts of the United States using them. 


It is stated that the railway plant for the military line 
through the Bolan Pass to Quetta, which is to be at once 
commenced, has been to a great extent stored in India for 
some years. Several ships going out to India within the 
last two months have had tonnage of metal rails, and it is 
understood that sufficient plant has now been collected for 
the construction of the projected line. It is stated, how- 
ever, that the line will take two years to complete. 


The Admiralty having determined to supply H.M.S. 
Shah and Active (now being fitted out at the Portsmouth 
Dockyard) with engines and dynamos for generating 
electrical currents for use with search lights, last week 

laced acontract with the Anglo-American Brush Electric 

ight Corporation for two of their special slow-speed 
dynamos coupled to Brotherhood engines for use on board 
these ships. 


The Anglo-American Brush Electric Light Corporation 
have been commissioned to supply a dynamo capable of 
furnishing the current for three hundred 20-candle power 
incandescence lamps for use on board the steamer now 
in course of construction for the Union Company of 
New Zealand at Messrs. Denny Brothers’ shipbuilding 
yard, Dumbarton. The machine is to be one of the com- 
pound wound ‘‘ Victoria” type. 


We understand that MM. Sautter, Lemonnier, and 
Co., the well-known Paris firm of electrical engineers, have 
just purchased the patent rights for the manufacture and 
use of the Belfast arclampin France. This lamp is begin- 
ning to be pretty well known in this country and is cha- 
racterised by very great simplicity and steadiness of work- 
ing. In the hands of MM. Sauttier, Lemonnier, and Co, 
it will be sure to acquire a good position in France. 


In New York a special committee has been inquiring 
into the question of public gas supply. It is found that 
for some years a profit of about 1dol. per 1000 ft. has been 
made. This shows a gain to the companies of about two- 
thirds the cost of the material, and it is computed that 
the excess profits extorted from the people of New York 
during the last ten years have been from six to eight mil- 
lions sterling, 


A large outlay will shortly be made on the canals and 
harbours of France if existing schemes are to be carried 
out. The sum to be expended is 879,000,000 fr., of which 
713,000,000 fr. are for canals, 100,000,000 fr. for ports and 
harbours, and 66,000,000 fr. for rivers. In addition to 
this amount there has been a supplementary grant of 
100,000,000 fr. for the ports and 30,000,000 fr. for the 
canals. Havre is to have 100,000,000 fr. spent upon har- 
bour works and Bordeaux 20,000,000 fr. 


Ata recent meeting of the Commercial Gas Company 
the chairman stated that during the last half-year they 
had carbonised 88,407 tons of coal, against 87,017 tons, 
and the gas made and sold had been 833 millions of cubic 
feet, as compared with 826 millions in the same period of 
the previous year. The gas rental had been 113,333/., or 
a decrease of 6003/., but had the price of the gas been 
the same there would have been an increase of 6943/. 
He was ng om state that the receipts from residual 
products had been 40,009/., showing the substantial in- 
crease of 31941. 


The annual report of the directors of the Cunard Steam- 
ship Company has been issued. The debentures have 
been increased from 250,0007. to 450,000/., owing to the 
purchase of the Oregon. The balance remaining, after 

aying interest on debentures, &c., was 87,018/., and this 
oe been carried to depreciation account. No dividend 
will be payed, neither will any addition be made to the 
insurance fund. Owing tothe increased speed of the new 
vessels, four ships in place of five will do the same amount 
of work, so reducing working expenses. 


A statement recently compiled of the industries of the 
Dominion of Canada for the years 1878 and 1884 shows 
a remarkable increase between those years. In the former 
year the number of people engaged in the industries was 
26,764; in 1884 it had increased to 47,828. The wages 
paid in 1878 amounted to 7,290,000 dols. ; in 1884 they 
had reached 15,189,000 dols. The products of these in- 
dustries were in 1878 of the value of 32,554,000 dols., and 
in 1884 they reached a total of 77,543,000 dols. The 
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capital employed in 1878 was 24,353,000 dols., and in 1884 
it was 39,488,000 dols. 

The Chicago Railway Review says that the cable road of 
the Philadelphia Traction Company has been found to be 
radically defective. The road is constructed through 12 
miles of the principal streets of the city and has cost the 
projectors 600,000 dols., but it is estimated that 250,000 
dols. more will be required to correct mistakes. When 
the iron conduits through which the cable passes were 
laid, iron rods were run through the stringers and bolted 
to the top of the conduits just below the slot where the 
grip passes down to the cable under the street. Eve 
change of temperature has been found to affect the widt 
of the slot and hinder the passage of the grip. 


Messrs. George Belliss and Co., of Birmingham, have 
just received an order for five sets of machinery for the 
new sea-going torpedo boats built by Mr. J. Samuel 
White, of East Cowes. The engines will each have to 
develop 1000 horse-power on trial, the boats (125 ft. in 
length) being designed to steam about 20 knots an hour. 
These boats will be fitted with two revolving turrets to 
carry four Whitehead fish torpedoes, and will also be 
fitted with machine guns and one or more of the new 6- 
pounder quick-firing shoulder guns. They are intended 
to keep the sea with a fleet and to act against a hostile 
fleet as ordinary torpedo boats, or to hunt the smaller 
torpedo boats of the enemy. 

Considerable additions are to be made to the dockyard 
accommodation at Wilhelmshaven in the course of the 
coming year, the money for the proposed works having 
all been voted, It is intended to construct a hauling slip, 
with movable stage, for torpedo boats, and a magazine for 
storing them in the boat harbour. All the boats now 
building and already built by Messrs. Schichau, Elbing, 
are to be stationed at Wilhelmshaven. The construction 
of a large floating dock, in three sections, is also contem- 
plated. Plans have likewise been drawn up for an engine 
repairing shed and joinery shop, for barracks accommo- 
dating 1000 men, as well as for garrison and workmen’s 
bathing establishments and a workmen’s hospital. All 
these buildings are to be completed this summer. 

From the Preuissische Zeitschrift fiir Berg-hutten we 
learn that during 1883 the number of iron furnaces in 
blast was 194, against 192 in the previous year, while 45 
were out of blast. The production averaged 13,278 tons 
per furnace, as against 12,589 tons in 1882. Copper 
showed a yield of 16,734 tons, as against 12,836 tons, the 
greater part of the production being furnished by the Mans- 
feld Company, which has extensive mines and smelting 
works, employing in the aggregate over 15,000 hands. As 
much as 68,463 kilogrammes of silver was produced by 
the same company. There was also a considerable increase 
in the yield of zinc, there being 116,644 tons of spelter, 
against 113,271 tons in the year before. Two-thirds of the 
amount came from Silesia, which contains 22 zinc smelt- 
ing works. 








STRENGTH OF GUNS. 
To THE EpIToR OF ENGINEERING. 

Str,—On the 26th June last I took part in a discussion 
atthe Roya] United Service Institution, on a paper which 
had been previously read by Colonel Maitland. 

The remarks I made called up Mr. Edmonds, of the 
Royal Gun Factory, who virtually accused me of advo- 
cating formule whilst I did not know how to use them, 
and as an instance of this he maintained that in all my 
calculations I had altogether neglected an important 
source of strength in guns. 

Having already spoken, I could not reply to Mr. 
Edmonds, but the question between us has a real import- 
ance, and coming as it did from a representative of the 
Royal Gun Factory, the theory which he expounded ought 
either to be admitted as of authority, or repudiated as an 
error. 

Mr. Edmonds maintained that an important element 
in the strength of gun chambers was the support afforded 
by the parts of the gun behind and before the chamber. 
That there may be no mistake, I quote his own words. 
He says, ‘* The formule of Hart, Lamé, Rankine, and Mr, 
Longridge himself all have reference to a cylinder filled 
entirely from end to end with an uniform pressure, and 
in which the ends are not supported in any way by 
any extraneous parts. I should like to know whether a 
gun is in such a condition when it is fired. A gun is a 
cylinder filled partially with a certain amount of pressure, 
and the two ends of the cylinder beyond the chamber, 
both front and rear, are adding very materially to the 
strength of the chamber itself. A gun in this condition 
resolves itself into a cylindrical beam from front to rear, 
in which the ends, from the longitudinal tension, may be 
considered to be firmly fixed; and for the purpose of 
calculation, you may consider the beam to be divided 
into a number of longitudinal staves. 

**Nowthese staves are giving a large amount of resistance 
to deflection which is inversely as the cube of the length 
and directly as the cube of the height of the material 
brought into play.” 

Mr. Edmonds then went on to give one or two in- 
stances of guns, which, he says, ought, except for this 
aid, to have burst but did not. He asks, “‘Why? I 
think because you had ashort thick cylindrical beam, whose 
resistance to deflection was assisting the transverse 
strength of the chamber; you had this longitudinal de- 
flectional strength added to the ordinary calculated 
strength. In a wire gun,” he goes on to say, “‘ you get 
nothing of the sort. Ina wire gun each little piece of 
the chamber stands upon its own merits, it gets no 
assistance from the wires at its sides, or anywhere else, 
and if it cannot do the work put upon it, it must give way. 
There may be differences in the pressures at different 
parts of the chamber, from one cause or another. If the 
wire gun is not strong enough in that particular part, when 





the maximum pressure is exerted it has to yield, whereas 
in the case of a gun made in the ordinary manner, if a 
variation in one _ of the chamber occurs, the material 
at both sides and top are all adding their assistance, they 
ae their work unitedly, and they stand firm to- 
gether.” 

Now in these passages it is evident that Mr. Edmonds 
attached much importance to this additional longitudinal 
deflectional strength as he calls it, and he so far condemns 
the wire system, as deficient in it, and appreciates the 
ordinary system as making use of it. 

I will not enter into the question of these assumed 
variations of pressure in one and the same chamber, and 
at the same time, as I have done so elsewhere. The 
fact is, that if they exist at all, they have very little in- 
fluence on the strength of the gun, and no more in a wire 
gun than in any other gun. 

My intention at present is to traverse Mr. Edmonds’ 
argument, by showing that the additional strength he 
claims, is altogether insignificant, and this I shall do by 
strict calculation. I do not deny that there is an increase 
of strength due to the causes pointed out by Mr. Edmonds, 
but what is its amount ? 

For the purpose of proving my case, I will take the 
13 ft.5 in. new type breechloading Woolwich gun, with a 
chamber of about 75 in. long and 18 in. in diameter, of 
which the apy ay ggg isa section. It consists, at 
the chamber, of a tube A, a breech gun B, a tube C, and 
another short tube D outside. 

This last has no appreciable influence, as it does not 
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extend over more than two-thirds of the length of the 
chamber, and is not connected at the ends with its neigh- 
bouring tubes. We have then the following tubes or 
cylindrical beams : 
A, fixed at one end only ; B and C, fixed at both ends ; 
and the load is the powder pressure uniformly distributed. 
Fig. 2 shows the division ,into staves as suggested 
by Mr. Edmonds, making each stave lin. wide at the 
inner surface of the chamber. 
These staves are trapezoidal in section, and are as 
follows : 
A. 4.5in. deep, lin. at bottom, and 1.5in. at top. 
—-. 2 « — . 
5 2.2 as ae 
Now the resistance of each stave depends upon the 
amount of its deflection at the centre, and with a uni- 
formly distributed load for a deflection 6, the load is 


_6EI 
Wrtow 


en 
E is the modulus of elasticity, 
I the moment of inertia of the section, 
L the length of the stave, 
M=.0032 for a beam fixed at both ends, and .33 for a 
beam fixed at one end. 
_ 6is the maximum deflection, and this is limited by the 
increase of the radius of the chamber caused by the powder 
pressure. 

In the present case, with an initial powder pressure of 
22 tons per square inch, this would give 6 = .0087 in. Ap- 
plying this value, and taking E=13,000 tons, and finding 
the moments of inertia for the several sections, we get the 
following resuit : ons. 

For stave A see A Sas W = 0.09668 
oe B os ee se W = 4.31700 
9 Cc wes ; W = 1.40000 


Total 5.81368 


distributed over an area of 75 square inches, or 173.6 lb. 
per square inch, which is 5};th part of the powder 
pressure. 

Thave thus shown, as I promised, that the important 
assistance claimed by Mr. Edmonds is absolutely insigni- 
ficant in the 13.5 in. new type guns, and it is sincerely to 
be hoped that he has not been led away by his idea in 
calculating the strength of guns. 

Yours obediently, 
. A. LONGRIDGE, 

Greve d’Azotte, Jersey, March 27, 1885, 
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COMPOUND ENGINES OF THE PADDLE 
STEAMER ‘‘ NORMANDY. ” 
To THE Eprtor OF ENGINEERING. 

Srr,—In your issue of March 20th last, you give a de- 
scription of the compound engines of the paddle steamer 
Normandy, ‘“‘ characterised by an originality of design which 
renders them of special interest.” 

A reference to the 17th volume of the Transactions of 
the Institution of Naval Architects, 1876, will show that 
the principal feature of these engines is the same as that 
of an engine built by me in 1874-75, for the steamer 
Hirondelle. The engines of the Brighton and Victoria, 
which are of the same type, were built by Messrs. John 
Elder and Co, after the publication of my paper. 


ours truly, 
Havre, April 8, 1885. A. NoRMAND. 








NAVY ESTIMATES. 
To THE Epitor oF ENGINEERING. 

Sir,—In your leading article of 20th inst. on ‘‘The Navy 
Estimates,” you mention that a proposal has been made 
that naval volunteers should be trained to man torpedo 
boats for harbour defence, and say “*. . . the idea seems 
to be well grounded . . . torpedo work is well suited for 
volunteers . The great drawback, however, is that 
we are never likely to have the boats.” We have, in the 
Navy, a considerable number of iron twin-screw gunboats 
of the Staunch, type’such as the Plucky, Scourge, &c., 
carrying one 10-in. 18-ton muzzle-loading gun in the bows ; 
could not these be utilised by the naval volunteers for 
torpedo work if fitted with a lighter gun, say a 4-ton 6-in. 
breech - loading one, or two Hotchkiss or Nordenfelt 
machine guns and a tube for discharging Whitehead _tor- 
pedoes, with apparatus for laying submarine mines? They 
are not fast to be sure, about nine knots I suppose, but 
with their twin-screws they ought to be pretty handy and 
would at least give the nava] volunteers some practice in 
torpedo work for harbour defence and would then be 
better employed than when lying idle at Portsmouth and 
Chatham where they are doing no good. If one or two 
were stationed at each large fort under the care of the 
coast guard it ought tv lead to the formation of more corps 
of naval volunteers. 

I am, Sir, yours very faithfully, 
J. SHIPLEY ELLs, Jun. 
86, Cromwell-road, Peterborough. 


BESSEMERISING COPPER MATTES. 
To THE EpIToR OF ENGINEERING. 

Sir,—I thank ‘‘ Cuprum,” whoever the friend may be, 
for reminding the world of my process, for particulars of 
which I refer them to the papers read before the Society 
of Arts in 1879, and published in the journals of that 
Society, also in your salesiie paper. 

If any one now doubts that my process, exactly as de- 
scribed in my English-American and other patents, is an 
economical one both for rich and poor ores, | invite them 
to visit these works, and I will then satisfy them that 
ores containing only 2 per cent. of copper can be smelted 
by my process and leave a profit on the operation even in 
spite of the present low price of copper, and that this can 
be done en taking into account the valuable bye- 
products such as sulphur, sulphurous acid, &c., which will 
eventually realise probably more than the small quantity 
of copper contained in such poor ores, particularly if the 
iron is taken into account. 

Iam, Sir, yours truly, 
Joun Hotiway. 

Kupferwerke, Majdanpek, Serbien, March 27, 1885. 





TANKS FOR SUAKIN. 
To THE Epitor oF ENGINEERING. 

S1r,—We notice in your issue of the 27th ult. a letter 
which calls in question the accuracy of a statement made 
in yours of the 20th. 

ad your correspondent written us on the subject 
before communicating with you, a courtesy which, under 
the circumstances, we think most firms would have ex- 
tended to us, we would have felt pleasure in showing him 
that the statement was substantially correct, and have 
spared your readers the differences of rival firms. We can 
only suppose that irritation consequent on losing the con- 
tract caused the hasty step. 

We would first remark that the time asked by your cor- 
respondent for making the tanks in this particular in- 
stance was fourteen days. It was late on the day of 
Saturday, the 28th, when we received the order for the 
tanks, and our promise for delivery alongside was for 
Monday, the 16th. We had nothing to do with unloading 
or getting into position. The tanks were actually in 
lighters waiting orders for delivery on Thursday and 
Friday, the 12th and 13th. The tanks were shipped and 
got into position by the owner of the vessel, who, after 
placing the forward tanks, was persuaded to alter their 
disposition, and for this purpose these tanks were removed, 
altered, and the second time replaced as they were at 
first arranged. This re-arrangement had nothing to do 
with us. 

We would also add that these tanks were also fitted 
with an elaborate arrangement of valves and pipes, and 
also — large pumps capable of throwing 60 tons of water 
per bour. 

We must apologise for troubling you with our reply, and 
thanking you in anticipation for inserting same, 

e are, Sir, yours obediently, 
FRASER AND FRASER. 

Bromley-by-Bow, London, E., April 9, 1885. 
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THE STABILITY OF VESSELS. 
Mechanical Method of Measuring a Vessel’s Stability.” 
By Joun H. Heck. 

At the end of last year, through the courtesy of the 
Committee of Lloyd’s Register, I was able to lay before 
Mr. William Denny some proposals to find the stability 
of a vessel at any draught or inclination by the aid of a 
sectional model and a lever balance. 

Mr. Denny having examined the proposals, very gene- 
rously offered to make a balance and some models in order 
that the arrangement might be practically tested, suggest- 
ing at the same time some points in the direction of im- 
provement, 


the righting levers are shown comparatively, those deter- 
mined by the machine being to the left, and those taken 
from Mr. Denny’s cross curves to the right, the differ- 


‘ Difference.” 

In the case of the 8.S. A——, it will be seen that at 
none of the draughts and none of the inclinations does the 
difference amount to ;} ft. 

In the case of the P.S. B——, at the deep and medium 
the very light draught of 4 ft. the maximum and minimum 
difference is respectively .157 ft. and .003 ft. 

In the case of the raised quarter deck steamer C—— the 
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ence between the two being shown in a column headed | pieces of yellow 
| sawn out of eac 


draughts there are no differences amounting to 7; ft. ; at | 


: the model could be readily seen, 


pended to this paper, it will be seen that the lengths of | models being tested on both sides of the vertical, thus 


ving a check test, and practically reducing any error 


ue to unfair setting or imperfect workmanship. 


The models tried consisted of a number of rectangular 
ape about 4 in. thick, having a portion 

of a similar shape and form to that 
of the vessel, at intervals of from 10 ft. to 16 ft, 

The sections were varnished and held together by two 
end pieces of teak and eight bolts, thus forming what may 
be called a contracted sectional model of the inside of the 
vessel. (See Fig. 3). 

A piece of ordinary window glass was recessed into the 
forward teak end in order that the height of the water in 
(See Fig. 3). 
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M Weight in scale-pan P to keep machine balanced when 
model is upright and empty of water. 

D Known weight in scale-pan E to keep machine balanced 
when model is upright and filled with water up to W L. 


Seed D is evidently equal to the weight of water in model. 
* 4 
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Longitudinal Plan of a Light Draught Steamer. 


Intervals taken 16 ft. apart. 


For a lar.er and longer steamer the intervals could be tiken further apart. 











B’ Centre of buoyancy or centre of gravity of water in model. 

N Weight in scalc-pan P to keep machine balanced when model 
is inclined 45 deg. and empty of water. 

W Total known weight in scak-pan F to keep machine 
balanced when model is filled with water to W L and in- 
clined at 45 dey. to right of vertical. 

x Horizontal distance between centre of buoyancy B’ and axis 
of table. 

D As before weight of water in model. 

Evidently W a = D(a x 2). 
Va 
t= -—a, 


D 


A balance having been constructed, experiments were | 
made by myself and the members of Mr. Denny’s scien- | 
tific staff on the models of the three following steamers of 
very different types, designated for the purpose of refer- 
ence 8.S. A——, P.S. B—, 8.S. C " 

The S.S. A—— is a three-decked flush steamer with full | 
lines, the P.S. B—— is a paddle steamer of short and 
shallow dimensions and tolerably sharp, and the S.S. 
C—— is asteamer having a raised quarter deck combined | 
with a bridge house. 

From the results of these experiments, which are ap- 








_* Read at the twenty-sixth session of the Institution of | 
Naval] Architects, 


B Centre of buoyancy or centre of gravity of water in model. 

U Weight in scale-pan P to keep machine balanced when 
model is inclined at 45 deg. to left of vertical and empty 
of water. 

W Total known weights in scale-pan E to keep machine 
balanced when model is filled with water, to WL and 
inclined at 45 deg. to left of vertical, 

x — distance between centre of buoyancy and axis of 
ta’ 


e. 
D As before weight of water in model. 
Evidently W a = D(a-2). 

Wa 
.@=a- 
D 


maximum and minimum differences are respectively at 
the light draught .163 ft. and .01 ft., at the worn Red 
draught .142 ft. and .007 ft., and at the deep draught .12 ft. | 
and .O1 ft. 
Results are also given of some experiments made by | 
myself at Newcastle on smaller models of the two latter 
steamers, from which it will be seen that in the case of | 
the raised quarter-deck steamer the difference at all the 
draughts and angles is under ,; ft., while in the case of 
the P.S. B—— the maximum and minimum difference is 


respectively only .12 ft. and .00 ft. 


This machine has several improvements, some of which 
were su i 


ested while I was engaged on the experiments © 
,; at Dumbarton, the chief one being the capability of the 
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The model shown in full lines is for the upright position. 
dot and dash lines is for the 90 deg. posi- 


+ 


tion. 

as in dotted lines shows the position when table z is 
turned round in order to make check measurements. The 
sketch is only intended to illustrate the principle and is not 
intended for a working drawing. 


Compound Stability Balance. 


For large and medium-sized vessels the models should 
be made to a scale of } in. = 1 ft., and for small vessels 
to a scale of 4 in. = 1 ft., the sections being ?in. thick, 
and taken at intervals of from 16 ft. to 20 ft. according to 
the length of the vessel. 

In order to give an idea of the dimensions of the models 
required, it may be stated that in a steamer 258 ft. by 
35 ft. by 20 ft., havinga raised quarter-deck and erections, 
the model would be about 13} in. by 12} in. by 104 in. 

It may be pointed out that if the thicknesses of the 
sections were made proportional to Simpson’s multipliers, 
more accurate results should be obtained except for the 
very reduced draughts. This, however, is not necessary, 
as the trapezoidal rule is practically near enough when 
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taken only in the longitudinal direction, especially if half 
sections are employed at the ends, as can readily be done 
in the models by simply proportioning the thicknesses 
of the sections. 

The machine or balance employed (see Fig. 1) in the ex- 
periments consisted of a mahogany frame x A, attached 
to a steel bar D, having knife edges, and working upon 
two steel plates asa fulcrum, 

At the one end are two scale-pans E E suspended 
from knife edges, at the other end of the mahogany frame 
is a table F fixed toa spindle G working in bearings H H, 
and which is capable of being turned through any angular 
interval of 15 deg. 

In the machine illustrated the distance from the centre 
of the scale-pans to the fulcrum is equal to the distance 
between the fulcrum and the centre of the table or 
spindle, 

To the underside of the table a frame K is fixed, support- 
ing some balance weights L which can be raised or 
lowered so as to bring the centre of vity of the total 
weight of the model, the table and the balance weights 
in the axis of the spindle G, thus practically enabling a 
constant weight in one of the scale-pans to balance the 
model when empty of water at all angular positions. 

Before any water is put into the model, the model 
should be fixed to the table and placed in the upright 
position, weights being put into No. 1 scale-pan until the 
machine is balanced. The model is then turned through 
90 deg., and the balance weights under the table adjusted 
so that the machine is still balanced. After [this the 
model should be turned through all the angles required, 
care being taken to note down on a tabular form the 
weights respectively necessary to keep the machine 
balanced when the model is upright, and also when in- 
clined on both sides of the vertical at the angles 15 deg., 
30 deg., 45 deg., 60 deg., 75 deg., and 90 deg. 

A copy of the tabulated form (marked ‘‘ Correction”) 
just mentioned, is given in the Appendix. 

In order to determine the righting levers for any 
draught, the model must be placed in the upright posi- 
tion, and the weights proper for that position (as given 
upon the tabular form headed ‘ Correction”) should be 
put into No. 1 scale-pan. If water is now poured into 
the model to the height corresponding to any required 
draught, it will be necessary to put weights into No. 2 
scale-pan to keep the machine balanced, such weight 
being evidently equal to the weight of the water in the 
model. The weight of the water in the mode! will then 
be determined and the water itself will have a similar 
form to that displaced by the vessel at the corresponding 
draught. 

The following operations will now give the righting 
lever for any inclination: 

1. ‘Turn the model to the desired angle. 

2. Put the weight previously found necessary to balance 
the model at that particular angle into the No. 1 scale- 
pan. 

3. Add or subtract weights from the No. 2 scale-pan 
so as to balance the machine. 

The actual weight then in the No. 2 scale-pan is that ne- 
cessary to balance the water in the model when inclined at 
that particular angle, and from the principle of the lever. 

Weight in scale-pan to balance water in model x by its 
distance from fulcrum equals — weight of water in model 
x by the distance that the centre of gravity of the water 
is from fulcrum. 

The foregoing equality determines the horizontal dis- 
tance between the centre of buoyancy of the water and 
the axis of the spindle, consequently if the distance 
between the centre of the spindle and the centre of gravity 
of the vessel, as marked on the model, is known, the right- 
ing lever is at once obtained. 

A check test can also be quickly obtained by inclining 
the model to an equal angle on the opposite side of the 
vertical. The values obtained should practically agree 
with that previously determined. Again it will be seen 
that if the model is inclined at an angle to the left of the 
vertical, the centre of gravity of the water travels further 
away from the fulcrum, consequently weight must be 
added to keep the machine balanced, while if the model 
is inclined at an equal angle to the right of the vertical, 
weight must be taken out, as the centre of gravity of the 
water is then nearer to the fulcrum, and as the weight 
to be added in the one case is practically equal to that 
taken out in the other, any important error can be de- 
tected at a glance. 

For deeper or lesser draught it is only necessary to in- 
crease or diminish the water in the model. 

Generally the two fundamental operations to be done 
to determine the righting levers are as follows: 

1. Find the weight necessary to balance the model when 
empty of water at all the required inclinations. 

2. Find the weights necessary to balance the model at 
the same inclinations when filled with water to the height 
corresponding to the desired draught. 

The difference between the two weights x by their dis- 
tance from the fulcrum and divided by the weight of 
water in the model gives the distance that the centre of 
buoyancy is from the fulcrum, 

Referring to the results obtained by testing a } in. scale 
model of the raised quarter deck S.8,C——, it will be 
noticed that the righting arms given by the machine are 
shown for both port and starboard inclinations, the 
column headed ‘‘ Mean” being obtained by adding the 
es and starboard values together and dividing by two. 

_ mean it will be noticed is very close to the calculated 
values. 

In the Appendix will be found a description of this 
balance, directions for making the models, and an expla- 
nation of the principle and method of using the machine. 

Descriptions are also given of a modification by which 
outside sectional models could be employed. 

The Appendix may perhaps explain any point which has 
not been clearly described in the paper. 


SS. A—. Righting Lever. 





Angle. | By Machine. 'By Cross Curves. Difference. Draught. 
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Length, 285 ft. ; beam, 35 ft. ; depth, 26.5 ft, : type, three decks, 
flush vessel. Results of tests made on stability model at Dum- 
barton, October, 1884. Model made toa scale of } in. = one foot. 


P.S. B——. Righting Lever. 


ae | 
Angle. | By Machine. |By Cross Curves. Difference. Draught. 











Length, 165 ft. ; beam, 25 it. ; depth, 9.5 ft. ; type, light draught 
paddle steamer, Result of tests made on stability model at Dum- 
barton, October 30, 1884. Model made toa scale of } in. = 1 ft. 


S.S. C——. Righting Levers. 


Angle. | By Machine. | By Cross Curvy es.| Difference. Draught. 





in. 





Length, 275.5 ft.; beam, 35.1 ft.; depth, 20.1 ft. ; type, raised 
quarter-deck combined with bridge house. Results of tests 
made on stability model at Dumbarton on November 6, 1884, 
Model made to a scale of } in.=1 ft. 


S.S. C——. Riyhting Levers in Feet. 
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Diffe- 
caine, Draught. 





Port. | | _Stard. Mean. 


Machine. | Machine. Machine, C¥*Y®S- 


ft. ft. in. 
-048 
-057 
-016 
-059 
024 
041 


079 
-018 
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-026 
04 

-004 


ft. 
| eRe 
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2.333 
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1.556 
2 338 
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1.75 
-827 

-071 
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1.328 
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-844 
1.34 
1.412 
138 
1.16 

-846 


-06 
054 
02 


697 021 





Model constructed to } in.=1 ft.; sections taken at about 
16.0 ft. intervals. Length, 257.5 ft.; beam, 35.1 ft.; depth, 
20.1 ft. ; type, raised quarter-deck combined with bridge house. 





Note.—The results are given on this sheet for angles to the left, 
and also to the right of the vertical. 


P.S.!B——.” Righting: Levers in Feet. 
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Length, 165 ft. ; beam, 25 ft. ; depth, 9.5 ft. ; type, light draught 
paddle steamer. Model constructed to }in.=1ft. Section taken 
at 16.2 ft. intervals, 

APPENDIX. 
DESCRIPTION OF THE STABILITY BALANCE.—SEE Fic. 1. 

A A. Mahogany levers rigidly attached to each other 
and fixed to a steel bar B, working upon the plates C C, 
as fulcrum. 

D. Steel bar fixed at one end of levers A A, having 
knife edges from which scale-pans E E are suspended. 

F. A mahogany table attached to the steel spindle G 
which works in the bearings HH; this table can be 
turned round and kept at any angle of 15 deg. interval by 
means of the wheel M and the pin N. 

K. Frame attached to underside of table F, having a 
slot cut out as shown, in which the balance weights I. 
work ; these balance weights can be raised or lowered and 
kept at any position by means of a thumbscrew, which is 
not shown. 

Note.—These balance weights are not actually neces- 
sary ; they, however, save a good deal of time. Their 
function is explained in the paper. 

P. A mahogany support to which the steel plates C C 
_ fixed, and upon which the balance rests and oscil- 
ates, 

O. A beech pin to prevent the frame A A from oscil- 
lating when not desired, asis required when fixing model 
on table or altering inclination of same. 

Jote.—It will seen that holes are drilled in the 
wheel M at angular intervals of 15 deg. 

Fig. 1 is an elevation and plan of the machine by which 
the later results appended to the paper were obtained. 

It will be seen that the model can be turned through 
15 deg., 30 deg., 45deg. — — — — 180 deg. to the left of 
the vertical, and also through the same angles to the right 
of the vertical, thus enabling the model to have either an 
inclination to port or an inclination to starboard ; this is to 
check the results and also to reduce any slight error due to 
the model not being set or made correctly. Suppose, for in- 
stance, the model is turned to 30 deg. to the left of the 
vertical and the value of the righting lever obtained is 
2.8 ft., set the model now to 30 deg. to the right of the 
vertical, and suppose 2.9 ft. is the value given by the 


9 9¢ 

machine, then = +2." 9.85 would be the mean value, 
and this would be found to practically agree with the 
value got by correct calculation. 

Directions for making Inside Sectional Models.—Fig. 4 
is an illustration of such a model. As an example, sup- 
pose a model is required of the vessel whose longitudinal 
plan is shown by Fig. 6. 

Ist. Divide the longitudinal plan, Fig. 6, into sections 
at intervals of 16 ft., as 1 —- ———, ke., taking a 
half interval at each end as 14 and 104, and from the 
body plan make a tracing of the lines of the vessel at 
those sections. 

2nd. Procure some planks of yellow pine which have 
been passed through the expe machine, having the 
thickness marked against the sections in Fig. 4. 

Note.—Any uniform thickness would do ; # in. in prac- 
tice has been found convenient. The variation in the 
thickness of the end sections is necessary, because half 
intervals have been taken at those places. 

3rd. Cut the planks into the required lengths, drill 
eight holes in each piece as shown in Fig. 3, and bolt 
together the sections with two end pieces of teak by 8% 
bolts, planethe top and bottom up, mark a longitudinal 
centre line, take the sections apart, and with a square 
draw a centre line aa on each. 

4th. Mark witha gauge on each section a base line x x, 
say 14 in. from the bottom edge, lay the tracing of the 
body plan upon each section in turn, and with a pencil 
mark off the respective form of the vessel at that section. 

5th. Take the wood sections to the jigger or fret saw 
machine, and saw out the portions within the pencil 
marks, 

Note.—It will be seen that the portion sawn out of the 
respective sections corresponds with the form of the ves- 
sels at those sections. 

6th. Varnish the wood sections, put them together, 
place the two teak pieces at the ends and bolt the whole 
together, taking care that the longitudinal centre lines are 
in the same straight line. 

Note.—It will be seen from Fig. 3 that the teak end 
next the bow section has a piece of ordinary window-glass 
recessed into it; this permits the height of the water in 
the model to be readily ascertained. 

7th. Fix on the small brass fittings, and the model is 
then ready for testing, 
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Note.—The model can first be filled with water to ascer- 
tain if it is tight. 1 ; ; 

It will be seen that if the model is entirely filled up 
with water, the water would really have the same shape 
as a contracted model of the vessel. 

The same brass fittings can be used for any number of 

odels, 

“7 a number of the wood sections be made, bolted, and 
kept in stock, models can be Loge made, as in that 
case it is only necessary to mark off the sections and saw 
them out. 

The old models can also be utilised for vessels of 
slightly larger dimensions ; the same appliesto theteak ends. 

When water is in the model the capillary action 
causes the water next the glass to be slightly heaped up ; 
the true level of the water can, however, be readily deter- 
mined, for the water that is heaped up above the true 
level has a very much lighter shade. No difficulty what- 
ever is experienced in determining the actual height of 
the water. 

Explanation of the Principles on which the Use of the 
Balance Fig. 1 is based.—A skeleton sketch of the balance 
is shown in Fig. 6; it will be seen that the distance of 
the scale-pan E from the fulcrum is equal tothe distance 
of the fulcrum from the centre or axis of the table=a and 
that the model is shown in the upright position. 

Let weights be put into the scale-pan P until the machine 
is balanced, find also the weights required in P to keep 
the machine balanced when the model is inclined at the 
inclination shown in Figs. 8 and 9, 

Place the model in the upright position, Fig. 6, and put 
into scale-pan P the weight previously found necessary to 
balance the machine, fill the model with water to a height 
corresponding to the desired draught, say WL, and 
put into the scale-pan E known weights until the 
machine is again balanced, then evidently the weights in 
E will be equal to the weight of the water in the model, 
consequently the latter is determined. Let this = D. 

Turn model to any angle to left of vertical, say 45deg., 
as in Fig. 8, and put the weight which was previously 
found necessary (to balance the medel when empty and 
at 45 deg. to left of vertical) into the scale-pan. 

Then it is clear that the weight D in scale-pan E will 
not now keep the machine balanced, for the centre of 
gravity of the water in the model has travelled farther 
away from the fulcrum, consequently add weight into the 
scale-pan E until the machine is balanced, then if the 
total weight in E is called W we shall have 

Wa=D (a2) - = « 8 
(2) 


eS ee , 

and x measured on the scale to which the model is made 
would be the righting lever if the centre of gravity of the 
vessel was at the axis of the spindle S, for any other 
position of the centre of gravity, the correction is obvious, 
for it is only necessary to draw a normal from its actual 
position, upon the vertical which is at a distance x from 
centre of — S, for instance if G is the centre of 
gravity G Z would be the righting lever. 

For a check test put model at 45 deg. to right of vertical 
as Fig. 9, and let the weight which was previously found 
necessary (to balance the machine when model was empty 
of water and inclined at 45 deg. to right of vertical) be 
put into the scale-pan P. 

It will be then seen that the weight D (equal to water 
in model) will not balance the machine, for the centre of 
gravity of the water in the model has travelled nearer to 
the re Reo consequently weight must be taken out of 
the scale-pan E until the machine is balanced; then if 
the total weight in E is called W’ we should also have 

W’' a=D (a ~ x) ‘ p - (3) 
*. enq- vs ‘ ° « 1 


and x measured on the scale to which the model is made 
would also be the righting lever if the centre of gravity of 
the vessel were in the axis of the spindle S, 

If the value of x obtained in this case differs greatly 
from the value previously, found it would show that an 
error had been made ; if, however, there is only a slight 
difference, add the two values together and divide by two ; 
this will give a mean value. 

The check, it will be noticed, can be seen at a 
glance, as 

W - D should equal D - W’, that is to say, the weight 
which has to be added when the model is inclined to left 
of vertical, as in Fig. 8, must be deducted when model has 
an equal inclination to right of vertical, as Fig. 9. 

Again, the can value can be got from the weights by 
one calculation, for by adding together equations (2) and 
(4) we get 

7 = (W-W) , (W-W’) 
2D W+W’ 
where as before 

D =weight of water in model. 

W-=vweight in scale-pan E when model is inclined at 
angle 6 to left of vertical. 

W’=weight in scale-pan E when model is inclined at 
angle ¢ to right of vertical. 

a =distance between fulcrum and scale-pan E=dis- 
tance between fulcrum and centre of spindle on table. 


Tabular Form.—Corrections, 


(5) 


a = mean value 





| For Inclination to Right 


For Inclination to Left 
of Vertical. erti 


of Vertical. 


Angles, | 


upright. |101b. in scale+.11b. x11” 


deg. | 

1S. - Ib, in scale 10 1b. in scale —.11b. x 12” 
30 ho... in scale+.11b. x4” |101b, in scale—.1 1b. x 144” 
45 10.11b. in scale+.11b. x6” 9,9 1b. in scale. 

60 /10.1 1b. in scale+.11b. x9” |9.91b, in scale —.1 1b. x 8” 
75 110 11b. in scale+.11b. x14” 9.81b. in scale+.11b. x 10” 
90 in scale -.11b. x3” 9.8 1b. in scale. 


/10.21b, 











In a similar manner the values can be got for any angle 


and by proportioning the water in the model for any 
draught. 


The foregoing Table shows what weight, for this parti- 
cular model, must be put into the scale-pans to keep the 
machine balanced when the model is empty of water, and at 
the respective inclinations ; for example, at an inclination 
of 30 deg. to the right of vertical 10.1 lb. in one of the scale- 
pans, together with .1lb. placed 4in. to the right of 
fulcrum, will just balance the machine. 

Again it will be seen that for an inclination of 30in. to 
left of the vertical 101lb, must be placed in No. 1 scale- 
9 and .1lb. must be placed 14h in. to the left of the 

ulcrum. 

Note.—On the upper side of the balance inches and 
half inches are marked, so that the foregoing can be done 
without actual measurement. 

x.l lb by 4 in. indicates that .1 lb. must be placed to 
the right of the fulcrum and 4 in. from it. 

—.1 lb. by 144 in. indicates that .1 lb. must be placed 
to the left of the fulcrum and 144 in. from it. 

By thus shifting a small weight as .1 lb. along the levers 
as required, the use of very small weights is obviated. 

Note.—The compound stability balance, Fig. 10, and the 
modification has not been practically tested. It has, 
however, been given as an indication of a method by 
which outside sectional models (see Fig. 10) couldfbe used 
to determine the righting levers. By a similar arrange- 
ment itis also possible to utilise the ordinary half-plat- 
ing model (generally made) to determine the righting 
levers, 

Compound Stability Balance.—This arrangement is a 
combination of two balances (see Fig. 10), termed respec- 
tively the model balance and the tank balance. 

The following is a description : 

A A. Mahogany levers fastened together and attached 
to the steel bar B, this bar has knife edges working upon 
the plates C, which are fixed to the slides D. 

Z. A table secured to the levers O O, which are keyed 
on the spindle M, the latter working freely in the bearings 
N N;; this table can be turned through any angle up to 
90 deg., and fixed by means of the pin Y and the, quad- 
rant P, 

L. A steel bar fixed to the levers A A and having 
knife edges upon which the scale-pan K is suspended. 

D. Slides capable of being raised and lowered up and 
down the supports E, by the screw F and the wheel G, 
thus raising or lowering the balance to which the model 
is attached. 

H. Crossbar on top of the supports D, upon which the 
wheel G rests. 

J. Crossbar connected to the slides D and attached at 
the centre to the screw F. 

Note.—The table Z is pivotted, so that the model can 
be turned right round from the position shown in full 
lines to that shown in dotted lines; this is for check 
testing. 

The Tank Balance.—Q. Levers fixed to the tank T and 
fastened to the steel bar R, which works upon knife edges 
on the plates S, which are fixed to the supports E. 

U. Steel bar fixed to the levers Q, having knife edges 
and supporting the scale-pan V. 

Model for the Compound Balance.—(See Fig. 10.) This 
consists of a number (according to length of vessel) of 
pieces of yellow pine, fastened together after having been 
sawn respectively to the external shape of the vessels at 
intervals of 20 ft. 

The sections of the model should be uniform, and 
about }#in. thick at the ends; half intervals could of 
course be introduced. 

Directions for Testing Model.--1. Fill the tank with 
water to within a few inches from the top, and put 
weights into the scale-pan V until the tank balance is 
in equilibrium. 

2. Secure the model to the table Z, and keep it in the 
upright position by inserting the pin Y, after which put 
weights into the scale K until the whole is balanced ; if 
the pin W is then put in, the balance will be prevented 
from working. 

3. Lower the model balance until the model is forced 
into the water, to the depth corresponding to the load 
draught; take out the pin X and put additional weights 
into the scale V until the tank balance is in equilibrium ; 
this extra weight added equals the water displaced by the 
model, and is a function of the vessel’s displacement at 
the load draught. 

After this, from the displacement scale, the extra weight 
necessary in the scale-pan V for any other draught can be 
obtained as— 

Extra weight in V atload draught = _ 


Extra weight in V at any lesser draught. 


Displacement of ship at load draught 7 
Displacement of ship at the same lesser draught. 


As an illustration, the following is given as a descrip- 
tion of the procedure for the determination of the righting 
arms for 90 deg. 

Method of Finding Stability’Moment at 90 deg. Inclina- 
tion.—Turn the table of the model into the 90 position 
and fix it there, then put weights into K and V until the 
modelj and tank balances are balanced ; next put in 
the pin to keep the model balance from working, and the 
extra weight in V to suit the desired displacement, and 
force model by the screw F into the water, until the tank 
balance is balanced. 

2. Put in the pin X and take out pin W, the upward 
pressure of the water will immediately tend to force the 
model out of the water; if now weights are taken out of 
K until the model balance is balanced, then evidently 
weight taken out of kxy”’=extra weight put into vx2’” 
because 7’ =y”. 

.. if 2”” =distance of centre of buoyancy from fulcrum, 





"= Weight taken out of kx y” 
Extra weight put into v ’ 


and this gives the vertical line in which the centre of 
buoyancy acts, consequently, if the centre of gravity of 
the vessel is known, the righting arm can be determined, 
and in a similar manner the same can be obtained for any 
draught or inclination. 

Again for a check test, the table Z can be turned 
around its central pivot so that the model comes to the 
left hand as shown in dotted lines, when up to certain 
angles, the righting arms can also be determined, the 
results, of course, should agree with those previously 
obtained. 

The foregoing expressed algebraically : 

G’ Z =x" —2". 
a (W’-W”) ie 


where «”’ es 
(w’” aa wl 
And 
G’ Z'=righting arm. 
y =distance centre of tank is from fulcrum. 
= y'=distance scale-pan V is from fulcrum. 
y"’=distance scale-pan K is from fulcrum. 
W’=weight required in K to keep model balance 
in equilibrium when the model is not in the 


water. 

W”=weight required in K to keep model balance 
in equilibrium when model is in water for 
a particular displacement D. 

W”’=the weight required in V to keep the tank 
balance and water in it in equilibrium be- 
fore model is in water. 

W’” =the weight required in V to keep the tank 
balance in equilibrium after the model is 
forced into water in tank to a displace- 
ment D. 

x'=the distance centre of gravity of vessel is 
(when in upright position) from fulcrum. 
x” =the distance centre of gravity of vessel is from 
fulcrum at any inclination ¢. 
x”’=the distance the centre of buoyancy of the 
water displaced is from fulcrum at any 
angle @. 

Note.—The values of W’ and W” will of course vary at 
different angles of inclination, and of W’” according to 
the water displaced by the model. 

The value (x”’-2x”) must be measured on the scale to 
which the model is made, in order to find the righting 
lever of the actual vessel. 

Modification of Plan Illustrated by Fig. 10.—In the 
method illustrated by Fig. 10, the tank is shown attached 
to a balance in order that the displacement of the model 
may be measured; this, however, is not necessarily re- 
quisite, as the water displaced by the model can be de- 
termined direct from the moments if an inclination on 
either side of the vertical is made for. 


Let W=Weight taken out of K to balance upward 
pressure of water when model is inclined at 

— an angle @ to left of vertical. 

W=Weight taken out of K to balance upward 
pressure of water when model is inclined at 
an angle ¢ to right of vertical. 

D=Displacement of model. 

a= Arms of balance (shown equal in length). 
x=Distance the centre of buoyancy has moved 
from the vertical, then evidently 


Wa=D (a+)=Da+ Dx) (1) 
Wa=D (a-x)=Da- Dx) (2) 
adding equations (1) and (2) a (W+W)=2 Da 
hm p-(W+W) (3) 
9 


Also by subtracting equation (2) from (1) and substi- 
tuting the value of D in terms of W and W, we get 
(W-W) . @ 
W+Ww 

The two latter equations .*. determine the displacement 
and movement of centre of buoyancy for any angle. 


Note.—By this method the ordinary half-plating model 
could be utilised to determine the righting levers. 


r=a 








THE MANCHESTER STEAM USERS’ 
ASSOCIATION. 

THE annual meeting of this Association was held on 
March 31 at the offices, 9, Mount-street; Mr. Hugh 
Mason, M.P. (the President), in the chair. 

he Chairman, in moving the adoption of the report, 
said it was his duty to refer in the first place to the great 
loss the Association had sustained by the death of their 
good old friend Sir Thomas Bazley. Though for a few 
years past he had been laid aside as a public man, he 
did not, even up to his last days, lessen his interest in 
that Association, which he assisted to establish. Before 
his public duties took him away from Manchester he 
was a constant attender at their Board meetings, and his 
practical advice had its effect in placing the Association 
on the strong foundation on which it was built. The 
report made special mention of a Bill which was to be 
introduced in the House of Commons by Mr. H. Broad- 
hurst compelling steam engine tenters and stokers to 
undergo an examination, and rendering them incapable 
of fulfilling the duties which those useful men in our 
great establishments now followed, unless they had 
received certificates from the examiners. Whether 
the Bill would get beyond the first reading in the pre- 
sent session it was impossible to say, but he (the chair- 
man) had felt it his duty more than once to tell Mr. 
Broadhurst that in the interests of working men ng 
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less than in the interests of those who employed them, it 
would be his duty to do what he could to prevent that Bill 
becoming law. The House of Commons was not the most 
suitable or the most qualified body in the wor!d for taking 
up questions of this character, but gentlemen would no 
doubt be found, especially if there was connected with 
the question something like a feeling of beneficence and of 
regard to the working people, ready to give a cordial 
support to a Bill like Mr. Broadhurst’s. He thought, 
however, that almost to a man the members of the House 
of Commons possessing a practical knowledge of the sub- 
ject, would + pay the Bill. He (the chairman) was sorry 
that he could not co-operate with the working men on this 
question. Hehad probably in his employ as good steam 
engine tenters and as good stokers as were to be found 
anywhere in Lancashire, but he was quite certain that if 
they attempted to put those men through a course of exa- 
mination by experts, they would be found wanting, and 
that they would lose their employment if it depended 
upon their success in that examination. He respected very 
much the motives which influenced the working men in re- 
gard to this question. He never thought that they had any 
other motives than those which were perfectly laudable and 
justifiable, but he thought they were mistaken in attempt- 
ing to force a Bill of this character on the statute book. 
He believed the object of the stokers and engineers in 
regard to this question was not a selfish one in the low 
meaning of the word, that they did not wish to harass 
their employers in any way whatever, but to raise their 
own status. That Association would do all in its power 
to supply the Trade Union Congress with the best in- 
formation they could, and it was obvious that with a 
career of unbroken prosperity through a period of thirty 
years, they were enabled to furnish much valuable in- 
formation. He (the chairman) was very much indebted 
to his engineers and stokers for many valuable suggestions 
which he had carried into practice, and he felt it desir- 
able, at whatever cost and trouble, that employers should 
carry their workmen with them in whatever they under- 
took for their mutual benefit. As he had already said, 
the Bill was not likely to pass this session, but in the 
next Parliament, which was to be a democratic 
Parliament, more representative of working men than 
Parliaments had hitherto been, strong efforts would 
no doubt be made to carry the measure. As the object 
of working men was the preservation of life and property, 
he would say to them that no means could more 
effectual in securing that end than the means which the 
Steam Users’ Association had at its command. Fortwenty 
years they had given a guarantee to make good damages 
caused by explosions, and in that long period they had 
not, out of the enormous number of steam boilers under 
their inspection, lost a single life, or had occasion to 
inquire into injuries to a single person. Acts of Paclia- 
ment were not needed to prevent boiler explosions. 
Legislation on this subject would remove the responsi- 
bility of owners. Mr. Gray, the responsible official of the 
Board of Trade, said ‘‘ The terms ‘ unavoidable accident’ 
and ‘ accident’ are entirely inapplicable to those explosions. 
The reports show that so far from the explosions being ac- 
cidental, the only accidental thing about many of them is 
that the explosion should have been so long deferred. As 
in three cases only could the explosions be attributed to 
neglect, ignorance, and mismanagement on the part of the 
boiler attendants, there is no reason for yet assuming that 
any material diminution in the number of explosions may 
be expected to result from a systematic examination of 
and granting certificates to the men employed in working 
the boilers.” He (the chairman) was prepared to say that 
of ten explosions which destroyed life and property there 
was only one of the ten that could be attributed to the 
neglect of the boiler attendant, and that for the other nine 
the owners were responsible through ignorance, selfishness, 
cupidity, or neglect. Let them put the saddle on the 
right horse. What were they to do with those ingnorant, 
neglectful steam users, who, if there was a blow up, 
got the amount of their insurance? Mr. Gray said that 
a great many of these explosions were in boilers that 
were under the inspection and insurance of insurance 
companies. They (the Steam Users’ Association) were 
not an insurance company. They did not meet every 
half-year to divide their 15 per cent. The directors did 
not meet every month to pocket their honorarium. They 
gave away their valuable and precious time, and spent 
the 10,000/. a year which they were in receipt of, after 
setting aside a certain sum to the guarantee fund, ona 
careful inspection of their members’ property. His advice 
to the boiler attendants and stokers was that they should 
speak to their employers and get them to place their 
boilers under competent inspection, and, if they would 
not do so, the stokers and attendants should get another 
shop as soon as they could. That, he thought, would be 
a wiser course for working men to take than going in for 
examinations and diplomas which were so much waste 
paper. The chairman next referred to the work under- 
taken in regard to the inspection of economisers, and con- 
cluded by drawing attention to the continued progress and 
usefulness of the Association. The motion was seconded 
by Mr. H. Lee, M.P., supported by Mr. Alderman 
Schofield, and carried. 

Mr. J. Ramsbottom, C.E., moved : “‘ That this meet- 
ing regards it as highly satisfactory that the members of 
the Association continue to enjoy immunity from explo- 
sions year after year, and that nota single life has been 
lost by the bursting of any boiler guaranteed by the Asso- 
ciation. It also regards as satisfactory the working of the 
Boiler Explosions Act during the past year, and considers 
that the Act is rendering the public good and useful ser- 
vice, but regrets that its operations do not extend to boiler 
explosions occurring at collieries and on railways, and 
trusts that this limitation may shortly be removed, so that 
every boiler explosion in the United Kingdom may 
be investigated and reported on under its provisions, 





Further, this meeting confirms the objections expressed 
by the Association on previous occasions to the proposi- 
tion that no one, however competent and trustworthy, 
should be allowed to fire a boiler or drive an engine unless 
he holds a Board of Trade certificate ; and this meeting 
trusts that the committee will keep a vigilant eye on al 
ae steam boiler legislation, an cm boiler owners 
rom harassing interference.” Mr. L. J. Crossley, Halifax, 
seconded the resolution, which was passed. Votes of 
thanks were given to the president, vice-presidents, and 
committee of management, who were re-elected. 

The Chairman, in responding to a vote of thanks for 
presiding, said the meeting ought not to separate without 
expressing through him their sense of the very valuable 
services of the chief engineer, Mr. L Fletcher, who 
had been so many years connected with the Association. 








FOREIGN AND COLONIAL NOTES. 

Railways at Sydney.—With reference to a proposed ex- 
tension of a railway communication into Sydney, the 
New South Wales Minister for Works has made a formal 
application to the Minister for Mines to have the work 
of boring (to test the nature of the rock through which 
> tunnels are to be made) commenced as soon as pos- 
sible. 

Canadian Railways.—Work has been commenced at 
Port Arthur upon the Hudson Bay Colonisation Railway. 
The new line is to be a southern outlet into American 
territory, giving Port Arthura connection with St. Paul. 


Iron Minerals in France.—The imports of iron minerals 
into France in 1884 were 1,412,710 tons, as compared with 
1,601,217 tons in 1883, and 1,425,878 tons in 1882. The 
total of 1,412,710 tons representing the imports of 1884 
was made up as follows: Belgium, 182,549 tons; Ger- 
many, 528,540 tons; Spain, 457,301 tons; Italy, 42,473 
tons ; Algeria, 186,545 tons; and other countries, 14,802 
tons. 


Dock Accommodation at St. John’s.—A dry dock has 
been opened at St. John’s, Newfoundland, by the 
governor-general, and the British corvette Tenedos has 
been successfully docked. The dock, which cost 
120,000 dols. is 600 ft. long, 132 ft. in width, and with a 
draught of water of 25 ft. 


Muskoka.—A_ series of public meetings is being ar- 
ranged for in Muskoka in support of a proposed colonisa- 
tion railway from Parry Sound to Burk’s Falls. 


German Coal Exports.—The exports of coal from Ger- 
many in the first ten months of 1884 were 7,120,056 tons. 
The exports in the corresponding period of 1883 were 
7,063,126 tons. 

The Suez Canal.—M. de Lesseps and others have com- 
pleted an examination of the Suez Canal at Ismailia, 
and have approved plans prepared for widening the 
waterway. 

The Belgian Coal Trade.—The exports of coal from 
Belgium in the first ten months of last year were 
3,798,260 tons, as compared with 3,585,338 tons in the 
corresponding period of 1883. The total of 3,798,260 tons 
representing the exports of the first nine months of last 
year was made up as follows: France, 3,576,473 tons; the 
Low Countries, 95,342 tons; other countries, 126,445 
tons. 


Antwerp.—The population of Antwerp has been just 
returned at 200,008. In 1883 the population was estimated 
at 195,812, 

Pig in the United States.—The production of pig-iron 
in the United States last year is estimated at 4,295,414 
tons, as compared with 5,146,972 tons in 1883, showing a 
reduction of about 16 per cent. last year. 


The Panama Canal.— At the close of November, 1884, 
the quantity of earth excavated in connection with the 
Panama Canal was 9,705,318 cubic metres. The excava- 
tion of November was 565,652 cubic metres. 


Water Supply of New York.—The new Croton aqueduct, 
which is to supply New York with water from the Croton, 
will be constructed underground for the greater part of 
the way. The contracts, as let, provide for a tunnel longer 
than the combined length of the three greatest tunnels in 
Europe, the St. Gothard, Arlberg, and Mont Cenis. The 
new conduit when completed will carry over 300,000,000 
gallons per day. The present conduit now delivers nearly 
or quite 100,000,000 gallons daily, but it is in a dangerous 
elhion, and is carrying at least one-third more water 
than was ever intended. At any time it is liable to give 
way. To obviate this danger the new aqueduct is to be 
built. 


Mexican Railways.—Seiior Flores, of Quijar, has ob- 
tained the necessary authority from the city of Durango, 
for the construction of a railway from the iron mountain 
of Cerro del Mercado, in that city, to Fererria, crossing 


thecity from north to south. This new connection be- 
tween Durango and its attractive suburb, will be beneficial 
to both. The Guanajuto tramway is being extended 


from the Cantador station into the interior of the city. 
Work on a line from Merida, Yucatan, to Muna and 
Ticul is going on rapidly This is to be a broad gauge 
line, and it is designed to connect the southern districts of 
the state with the port of Progreso. 


The Evie Canal.—The traffic on the Erie Canal during 
the past season was larger than had been anticipated. 
The east-bound tonnage was 1,224,555 tons, against 
1,361,421 tons in 1883: the west-bound tonnage, 590,888 
tons against 553,846 tons in 1883. The value of the goods 
carried in both directions was largely in excess of that of 
the previous year. Freight earnings are not given, but 
were unsatisfactory. 
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STEAM ENGINES. 


4633. J.J. May, Exeter. Marine and other Con- 
densing Engines. (4d. 1 Fig.) March 10, 1884.—This 
consists in adapting the air pump to act as an auxiliary engine in 
turning the crank of single cranked engines over the dead centres 
at times of starting or reversing. (Accepted March 6, 1885). 


5393. J. C. Rhodes and J. F. Shaw, Manchester. 
Ste » &c., Engines. (6d. 4 Figs.) March 25, 1884.—Th 
cylinder is provided with two pistons connected to separate cranks 
on the same shaft and can be supplied with steam at each end of 
the cylinder, and between the two pistons at any desired point 
necessary to obtain the best advantage. The two cranks may be 
at any suitable angle, (Accepted March 6, 1885). 


5699. W. P. Thompson, Liverpool. (C. Heinzerling, 
Frankfort-on-Main). Fireless Steam Engines or Gene- 
rators. (6d. 6 Figs.) March 31, 1884.—A tubular boiler is 
placed within a tank or chamber. If the tubes are horizontal, 
perforated plates running on edge runners between each set of 
tubes are employed for supporting caustic lime or strontia. If the 
tubes are vertical, the caustic lime or strontia is let in by wire 
cages having numerous floors, or lime can be admitted at the top 
and extracted continuously from the bottom when ashamed, 
The exhaust pipe from the engine liberates steam along the lime 
within the tank, giving off heat serving to heat the water in the 








boiler, In starting, the boiler is filled up with boiling water and 
steam at high pressure. (Accepted March 6, 1885). 
5934. C. Lee, Bilston, Staff. S: &c., Engines. 


(6d. 6 Figs.) April 4, 1884.—The piston is hollow and is divided 
into two chambers by a or. these chambers communi- 
cating respectively through the hollow piston rod with the steam 
supply and the exhaust. The hollow piston rod passes through 
stuffing-boxes at each end of the cylinder and at the front end 
through a second stuffing-box at the end of, say, the exhaust pipe, 
and is connected to the crank in the usual manner. Each chamber 
in the piston contains a double-seated valve opening respectively 
to the two sides of the piston, one part of the valve only being on 
its seat at the same time. When the piston comes to the end ot 
its stroke, the valve stems come in contact with the cylinder cover 
and are reversed. If desired to cut off, the two valves are adjust- 
ably mounted on a spindle and slide in a tube, so that one cuts off 
the supply to one side of the piston at any desired time before the 
other valve admits steam to the other side of the piston. The 
double exhaust valve is operated in a similar manner. The piston 
may be attached to a flexible diaphragm, and work freely ina 
cylinder formed of two truncated cones united at their bases, be- 
tween whichthe diaphragm in secured. A pair of steam and a 
pair of exhaust valves may, if desired, be employed in lieu of the 
valves slidingin tubes. (Accepted January 30, 1885). 


6142. A.C. Engert, London, Steam Engines. [6/. 
7 Figs.) April8, 1884.—The valve box of the engine is supplied 
with steam from a small strong metallic box placed preferably im- 
mediately below or on the side of the cylinder. This box is heated 
externally, and for each stroke of the engine a small quantity of 
water is injected into it, which on entering the box is immediately 
converted into steam at a considerable pressure. The valve rod 
has a rocking motion instead of a rectilinear reciprocating motion, 
the spindle being packed by means of two collars, between which 
is a packing ring formed in two halves. The speed of the engine 
is controlled by a weighted throttle valve operated by a piston 
working in a cylinder into which air is forced by the revolution of 
the engine shaft, the piston being provided with adjustable orifices. 
(Accepted February 13, 1885). 


6251. W. Pepper, Stockton-on-Tees. Controlling 
the Admission and Exit of Steam to and from 
Steam Engines, (6d. 2 Figs.) April 10, 1884.—Keferring to 
the illustration, the valve face of the cylinder is provided with the 
usual steam ports C C' and exhaust port D, and in addition with an 
extra port D! preferably of the same area asthe port D, and in 
line with the three ports C, C!, D, The slide valve is of D form 
with double ports a, b, one inside the other. The outer port a is 
enlarged at the end adjacent to the port D!, so that in whatever 
position the valve is placed, it will always be open to the port DI. 
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The valve is reciprocated in the ordinary manner, and as the valve 
reciprocates, steam will be admitted and exhausted alternately to 
and from opposite sides of the piston in thejusual manner. Ac- 
cording to the direction in which it is desired to drive the engine, 
steam will be admitted to the port D or D!, and the exhaust will 
be connected to the port D! or D by the attendant simply shifting 
a valve of suitable construction. The slide valve is inclosed in a 
box to which steam is admitted so as to press the valve against its 
seat. (Accepted February 6, 1885). 


8466. A. Metcalf, Preston. Rotating Distributor 
for Steam, &c., Engines. [6d. 9 Figs.) May 31, 1834.— 
This comprises a cylindrical shell valve rotating in a small 
cylinder parallel to the main cylinder, and provided with suitabie 
ports, The shell is turned slightly larger than the cylinder, and 
is slotted through its entire length so that it requires to be 
cramped before being put in | woe Two shell valves are employed 
for each engine. (Accepted January 27, 1835). 

6745. R. Ogden and T. M. Livsey, Aston-under- 
Lyne. Construction and Operating of Corliss Valves 
for Steam Engines. (6d. 3 Figs.) April 24, 1884.—The 
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-alve is composed of a valve working inside an outer shell work- 
ae tee waive seating. Referring to the illustration, the in- 
ternal valve a may be used as a steam admission valve, and the 
outer shell b as the cut-off valve, or vice versd, the latter arrange- 
ment being shown. The shell b is attached to the head d, and 





operated by the ordinary valve rod e, and the internal valve is 
operated by the rod f and lever g connected to the governor 
sleeve. The exhaust valves kare operated in the ordinary manner. 
(Accepted February 6, 1885). 


8750. G. Anslow and H. A. Bayley, Coalbrookdale, 
Salop. High Speed Steam Engines. (6d. 2 Figs.) June 
9, 1884,—A closed air chamber on the end of the cylinder contains 
the crankshaft bearings, and air is alternately led into and out of 
the chamber by a valve for the purpose of being heated therein, 
with or without the help of exhaust steam, and expanded to 
assist the piston on its return or instroke. Referring to the 
illustration, the piston C is formed with two projecting side parts, 
which form pot blocks working against the interior of the 
cylinder and continuations thereof. A single eye D for the con- 
necting rod is formed in the web connecting the guide pieces of 
the cylinder. The crank consists of two discs fixed each on its 
shaft, and which may be wedge-shaped in cross-section to counter- 
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balance part of the weight of the connecting rod, the crankpin 
being monnted between the two discs. Steam is admitted and 
exhausts from the back of the piston through a piston valve H, Q 
being the steam inlet and R the exhaust outlet, the valve being 
worked by the eccentric I. A valve in the casing X, operated by 
an eccentric, emits the hot air in the chamber when the force of 
the steam behind the piston is nearly expended, and admits cold 
air, which becomes heated in the casing and facilitates the back 
stroke. As shown, the air is emitted from and admitted to the 
casing through an eccentric disc valve M having a slot working 
against a white metal ring. The exhaust R leads to the chamber 
P and aids in heating the cold airin the chamber X. (Accepted 
February 20, 1885). 


11,427. L. B. Carricaburn, New York. Slide Valves 
of Steam Engines. (8d. 11 Figs.) August 19, 1884.—This 
engine is intended ially for pumps where the full force of 
the steam is required during the entire stroke, and in this engine the 
steam that acts to move the valve is admitted by the piston of the 
engine. The valve moving pistons and ports are arranged in such 
a manner that when the piston of the engine has nearly completed 
its movement it uncovers a port that admits steam to the valve 
moving piston to give motion to the same and to the valve. An 
auxiliary steam port serves to prevent the possibility of the valve 
remaining over the steam ports and closing the same where the 
complete movement may have been arrested. The cylinder valve 
face is provided with five ports, two steam leading to the ends of 
the cylinder, two exhaust leading to nearly the ends of the 
cylinder to allow for compression, and a central exhaust. (Sealed 

arch 20, 1885). 

11, [6d. 5 Figs.J—In slide valves moved by a rocker 
lever and acollar upon the piston rod, cams are movably connected 
with the rocker lever. The cams are lifted by the collar as it 
moves in one direction and drop behind the collar before the valve 
has been moved sufficiently to admit the live steam on the other 
side of the engine, hence as soon as the steam is admitted and the 
engine piston commences to move in the outer direction, the cam 
isacted upon and the movement of the valve completed. One or 
more small additional ports are opened momentarily at the time 
both ports are covered by the valve, so that steam is admitted to 
the cylinder to insure the movement of the valve to open the port. 
(Sealed March 10, 1885). 


11,973. J. W. Richardson and J. Tweedy, Low 
Waiker, Northumberland. Compound Marine 
Steam Engines. (8d. 16 Figs.) September 3, 1884.—In 
order to shorten the distance between the centres of cylinders 
and to facilitate the arrangement of the valve chest, and con- 
nections with jal reference to the ready disconnection of a 
cylinder, the high-pressure cylinder of trip! e-expansion marine 
engines, whose cylinders work on separate cranks, are placed 
between the low pressure and the intermediate pressure cylinder. 
The auxiliary donkey usually fitted on boardship has its valves and 
connections arranged so that it may actas a combined air and 
circulating pump, or as an air-pump only as described in Specifi- 
cation 898 of 1883, and is connected to the vacuum side of the 
main condenser. (Accepted February 17, 1885). 


15,744. J. Tweedy, Walker, and J. Patterson, 
Newcastle-on-Tyne. Valve Gear of Steam Engines. 
(4d. 7 Figs] November 29, 1884.—The movement of the end of 
the eccentric rod is controlled by a fixed link so as to make it de- 
scribe paths of various form according to the point of attach- 
ment of the link. Referring to the illustration, the eccentric rod 
4 is guided at some point in its length by a link 5 so that the end 





6 of the rod 4 will describe a path more or less circular or elliptic 
as may be required and governed by the point of attachment of 
the link. The end 6 is connected to one end of a lever 7 whose 
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other end is connected by a link to the valve spindle. The ful- 
crum of the lever is guided in a reversible guide 9. (Accepted 
January 23, 1885). 

15,767. A.M. Clark, London. (W.S. Arnold, Chatham 
Ontario). Steam Engines, (6d. 5 Figs.) November 29, 
1884.—The cylinder is open-ended, and provided with three 
pistons, the centre or working piston being connected to a piston 
rod passing through a stuffing-box in one outer piston, and con- 
nected to the crank in the usual manner. The outer pistons are 
externally connected together by means of piston rods, crossheads, 
and side bars, the side bars being provided with pins to which con- 
necting rods, having a reciprocating motion adapted to the time 
and travel of the pistons, are attached. The admission of steam is 
controlled by a slide valve, and the exhaust by the two outer 
pistons which uncover ports in the bottom of the cylinder. When 
in operation, the main piston makesa portion of its stroke before 
steam is admitted, the outer pistons having travelled the same 
distance in the same direction, closing one exhaust port and opening 
the other. Steam is then admitted by the valve, and the piston 
continues the remainder of the stroke. The outer pistons are 
operated by means of a disc on the crankshaft, on the face of which 
is a segmental projection operating a plate free to slide trans- 
versely of the shaft, and provided with two segmental projections 
on its face ; this plate operates, by means ofa rod, a link having in 
it a slot in which is the crankpin of a rocking shaft; two cranks 
on this shaft are connected by rods with the pins on the side 


rods, (Accepted February 20, 1885). 
16,835. G. Westinghouse, Pittsb' h, Penn., U.S.A. 
Steam Engines. [6d. 4 Figs.) December 23, 1884.—The 


object is to enable increase of pewer above that normally exerted 
to be developed in the operations ofa steam engine. The method 
consists in affording a direct supply of steam coincidently to 
each of two or more — or a full supply of steam, for the 
stroke may be supplied in addition to the ordinary supply fora 
fraction of the stroke. The governor valve is arranged to control 
the necessary passages. (Accepted February 27, 1885). 

16,858. H. E. Newton. (C. C. Worthington, Irvington, 
New York, U.S.A.) Direct-Ac’ Engines. (6d. 4 Figs.) 
December 23, 1884.—This relates to that class of engines such as 
described in Specification 2342 of 1884, which are provided with 
one or more compensating cylinders and pistons supplied with 
motor fluid, and arranged to act in opposition to the main piston 
during the first part of the stroke, and in conjunction therewith 
during the latter part, and consists broadly of the combination 
with the main and compensating cylinders and pistons, of a tank 
for containing a quantity of air to supply the compensating 
cylinder, and an air compressing apparatus operated by the engine 
to maintain the proper pressure in the tank. The air compressing 
apparatus is arranged to make two strokes to one of the engine. 
(Accepted January 30, 1885). 


16,867. R. Whitehea Paddockhurst, Sussex. 
Valves for Thr er Engines. [4d. 4 Figs.] 
December 24, 1884.—This refers to Speeification 4412 of 1879, and 
has for object to construct a slide valve in such a manner that it 
will permit the escape of any water or fluid which may be lock 
in the cylinder after the exhaust is cut off. Referring to the illus- 
tration, steam is admitted to the cylinder a through the annular 
passage b communicating with the steam passage c. The working 
part d of the valve is separated from the guiding part e, both 
parts working in unison under normal circumstances, but sepa- 
rating should the pressure in the cylinder be considerably increased 








after the cut-off of the exhaust. The steam presses constantly 
against the lower side of d, and tends to raise the valve, the posi- 
tion of the valve being regulated by the rod f connecting the part 
e to the eccentric. The exhaust passes by the part e and opening 
hto the exhaust opening t. Should the pressure in the passage b 
become greater than the pressure in the passage c, the compressed 
fluid passes by holes g to the conical surfaces of the valves d and e 
and forces the part d away from e into the position shown in 
dotted lines, thus opening a communication to the opening h and 


exhaust. (Accepted January 30, 1885). 
16,869. G.H. Daglish, Liv 1. Valve Gear for 
Steam Engines. [6d. 7 Figs.) December 24, 1884.—This re- 


lates more particularly to colliery engines for hauling purposes. 
The Corliss valves are opera‘ yy means of cams on a sliding 
rod operated from the eccentric. A block sliding in the usual re- 
versing link is connected to one point of a radius rod, whose end 
is connected to the sliding rod. The valves fall by their own 
weight. (Accepted March 6, 1885). 


16,971, H. H. Lake, London. (Piquet_et Cie., Lyons, 
France). Cushioning the Pistons of Engines, [4d. 
4 Figs.) December27, 1884.—Whilst the valve is closed against 
the escape of steam, that is to say during the period of com- 
pression, a small quantity of steam is admittedJbehind the piston, 
so as to augment the pressure produced by compression. is is 
effected by openings formed in the lap of the valve face. (Accepted 





February 3, 1385). 


ROTARY ENGINES. 


3616. G. Weston, Sheffield. Rotary Steam Engines 
and Pumps. [4d. 4 Figs.) February 20, 1s84.—-Thie com- 
prises a wheel or drum mounted eccentrically in an outer casing 
and so as to bein contact with the internal periphery of the 
casing at one point. The pistons slide in slots in the wheel, and 
are pressed outwards by two split rings in recesses, one on either 
side of the wheel. (Accepted February 6, 1385). 


_ 5508. A. M. Clark,London. (J.J. Blair, Tacoma, Wash- 
ington, and A. W. Black, Portland, Oregon, U.S.A.) Ro 

imes. (6d. 8 Figs.) March 26, 1884.—The cylindrica 
case is of elongated form in cross section, and the cylindrical 
piston fits between the two sides, leaving meniscus shaped steam 
spaces between it and the ends. Longitudinal packing strips 
bear on the cylindrical piston where it touches the case. 
The piston is hollow and contains a central cylindrical valve from 
which radial ports lead to the periphery of the cylinder where 
they open out beneath swinging abut ts ; the steam forces these 
abutments out in contact with internal periphery of the case, 
Two pairs of abutments are provided, one pair being used at a 
time according to the direction in which the engine is running. 
The piston is fixed and the casing or cylinder rotates and carries 
with it the two opposite valves between which are fitted a pair 
of reversing valves capable of being adjusted longitudinally so 
that steam can be admitted to one or other pair of ports. The 
steam and exhaust passages are formed in the fixed pistons. 
(Accepted January 23, 1885). 


11,149. J. McConnell, Ballymena, Antrim. Tur- 
bines. (6d. 2 Figs.) August 11, 1884—The turbine consists of 
a central rotating wheel A carried on a vertical shaft by means of 
a disc and formed with curved blades arranged as is usual in tur- 
bines in which the water enters at the outside of the wheel and 
passes out by thecentre. Around the wheel isan annular guide 
case C provided with stationary guide blades for directing the 
inflow of water. The stationary guide bladesare fitted with mov- 
able blades or valves d, which when open, lie in recesses in the 
fixed blades, and which oscillate on vertical pins connected by 
arms eto a ring E fitted and guided on rollers so that it may 
oscillate freely in unison with the valves d. One of the vertical 
pins is continued upwards, and is operated by bevel gearing and a 
weight, the weight always tending to keep the valves closed 
against the pressure of the water. As the pressure increases the 








valves gradually open, and when part of the load is taken off the 
turbine, the wheel will commence to rotate at a higher speed, 
and the centrifugal action of the water within the wheel A will 
reacton the inflowing water, and reduce the pressure so that the 
valves will be partially closed. Similarly if the velocity decrease 
the valves will be opened. Springs acting on the ring may be 
substituted for the weight and gearing. The inner or discharge 
ends of the blades, or as shown of the alternate blades of the wheel 
A, are increased in depth by being expanded both downwards and 
upwards where the water finds its outlet, the object being to allow 
the water to discharge freely and near the upper end ofthe central 
discharge. A large disc is fitted on the central shaft, and is made 
adjustable by a sliding bush and cover, so as to regulate the dis- 
charge opering. (Accepted February 24, 1885). 

13,734. G. T. Leitch, Glasgow. Rotary Engines. 
(6d. 12 Figs.) October 17, 1884.—The piston block passes dia- 
metrically through a cylindrical mass arranged eccentrically within 
a cylindrical case. The piston block slides in the cylinder, and its 
ends are provided with packing pieces semicircular in section 
which always move to a position corresponding to the relative 
position of sliding piston. The packing pieces are forced outwards 
at their inner sides by springs. Simliar pieces are fitted at the 
ends of the sliding piece. The covers of the casing are also pro- 
vided with packing rings. (Accepted February 3, 1885). 


16,857. G. Persson, Hallsberg, Sweden. Rotary 
es. (4d. 3 Figs.) December 23, 1884.—The engine 
comprises a cylindrical case and a concentric axle on which is 
mounted a drum with one or more blades attached to it and 
rotating in contact with the internal periphery of the casing. A 
vane is pivotted outside the casing by means of its arm and rests 
upon the periphery of the drum. The blades are curved so as to 
raise the vane through a slot in the casing, the arm turning on 
its pivot. The exhaust and supply ports are arranged respec- 
tively on the two sides of the vane. (Accepted February 6, 1885). 





GAS ENGINES. 


4639. R. Pollock, Paisley. Valves for Gas Engines. 
(6d. 7 Figs.) March 10, 1884.—A rotating valve has formed in it 
admission and exhaust passages communicating with inlet and ex- 
haust ports in the valve casing and with corresponding ports in the 
cylinder. The valve is hollowed outatthe inlet and outlet ends, 
which are divided by a transverse web, the inlet extending round 
one portion of the circumference, and the outlet round another. 
The inlet side of the valve is open to the gas and air and to the 
cylinder during the early part of the outstroke and then a small 
ignition port in the valve comes opposite a gas jet playing through 
an opening in the valve casing, the combustible charge in the 
valve and cylinder being exploded. During the return stroke the 
exhaust outlet is opened. The valve is rotated by gearing at the 
same speed as the crankshaft. (Accepted January 27, 1885). 


5797. C. T, Linford and H. J.T. Percy, rmiaghes. 
Gas Engines. (6d. 6 Figs.) April 1, 1884.—The f valve, 
ignition valve, and exhaust valve are inclosed in one casing. Re- 
ferring to the illustration, the feed valve e, gas valve f, exhaust 
valve), and the ignition valve v are all contained in the casing d, as 
shown, the valves j and e being kept in their seats by means of a 
spring situated in an annular space formed by the valves. The 
gas enters the casing d by the inlet 2, and rises through the 
hollow stem of the valve e, and passes through the orifices g, and 
mixes with the air entering by the port ¢ (Fig. 1), the mixture 
passing through the valve e, and by the port s to the cylinder, 
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The gas valve f and feed valve e are lifted nearly at the same 
time by a cam on the main shaft, the stem of the valve f 
raising the valve e. The ignition valve v is pressed outwards 
by a spring, and is pressed inwards to close the valve by a 
second cam on the main shaft, the valve being loose upon its 
spindle ‘is pressed to its seat by the expansion of the ignited 
| en The gases are ignited once in every revolution from the 

urner w, which opens into the casing d by a small port in the 
valve seat. The exhaust valve j is operated by a cam d press- 

















ing its stem. Air enters the cylinder from the annular space 
round the cylinder through the relief valve z. When the piston 
reaches the position shown, the port is in communication with 
the cylinder, and the air passes the valve z owing to the exhaustion 
produced by closing the valve e. But on the explosion the valves z 
are immediately closed. If no explosion takes place air can pass 
to the cylinder during the remainder of the stroke. The bottom 
of the annular space is closed by a baffle plate to prevent noise. 
Sealed March 27, 1885). 

e. Igniting 


5641. J. J. Butcher, Newcastle-on-Tyne. I, 

Valve for Gas Engines. [6¢. 10 Figs.) March 29, 1884.— 
The igniting flame is contained within a kes in the slide valve, 
the airand gas entering at one port, and the products of combus- 
tion being withdrawn from another port into a vacuum chamber, 
exhausted by means ofapump, Referring to the illustration, the 


permanent flame is supplied with gas through a valve a, the pro- 
ducts of combustion escaping by the chimney c, The pocket 6 in 
the valve R is supplicd with gas from a similar valve through a 
groove in the face of the valve, and with air through two apertures, 
the one being opposite the permanent flame, and the other com- 
municating with the atmosphere through a port in the valve face. 
When these two ports are open, the pocket 6 communicates by a 
port in the valve with a receiver in the valve cover exhausted by 
means of a pymp. The valve cover is held against the valve by 
springs d. Oil grooves connected with the oil tray f supply a 
constant lubrication, The chamber 6 communicates with the 
cylinder through the port 9. It will be seen that by the arrange- 
ment of ports, when the valve is moving back upon its return 
stroke after igniting the charge, a port opens to allow the escape 
of gas from the pocket 6 before the port opposite the flame is 
opened by the travel of the valve. (Accepted January 27, 1885). 


7234. C. W. King, Southport. Gas Motor es. 
{6d. 2 Figs.] May 6, 1884.—A closed cylinder is turned and 
fitted into a fixed cylinder as a piston, and is itself bored out and 
fitted with an ordinary piston. The movable or inner cylinder is 
coupled to the crankshaft by a rod or rods, and the piston is con- 
nected to a crank set opposite to the first crank on the same shaft, 
so that during one half revolution the pistons are advancing 
towards each other, while during the remaining half they are 
receding. A charge is fired between the two pistons, causing the 
two pistons to recede, and afterwards the is connected to a 
vacuum cylinder, when the two pistons will approach. (Accepted 
February 24, 1885). 


7288, In this specification a similar construction of engine is 
described. The moving cylinder is connected to a piston working 
in the outer cylinder and serving as acompressing pump for deliver- 
ing the explosive charge alternately between the pistens and be- 
tween the cylinder covers and the pistons, so that there are two 
explosions for every revolution of the crankshaft. (Accepted 
February 24, 1885). 


7875. C. D. Abel, London. (F. Schrabetz, Vienna). 
Gas Governor for Gas Motor Engines. [6d. 3 Fige.] 
May 17, 1884.—This consists of an ordinary gasholder weighted 
to a pressure lower than the lowest pressure that occurs in the 
mains, and provided with a check or throttle valve by which the 
supply of gas is cut off or throttled when the holder rises to its 
limit and turned on when it — falls. The vertical sides of the 
holder are thin so that their lower edges are sharp and cutting. 
Accepted February 20, 1885). 


8232. C. M. Sombart, Magdeburg, Germany. Gas 
Engines. [6d. 12 Figs.) May 26, 1884.—The compression of 
the gas and the air and the explosion of the compressed mixture 
takes place in separate cylinders which are arranged at an angle 
to one another, and have their pistons connected to the same 
crank, so that the piston of the compressing cylinder has a lead 
over the working piston. The back pressure valve between the two 
cylinders is provided with a metallic wire cloth within which the 
valve is arranged, and which prevents the flame reaching the 
valve. The and air valve has only one seat, and is provided 
witha cynical part serving both for closing the gas way and 
as a guide for the valve. The of gas engines is r y 
means of a valve closed by the action of the governor when the 
engine runs too fast, and when closed is kept tight upon its 
seat by the sucking action of the ascending compression piston. 
In order to ignite the gases a portion of the compressed mixture 
from the motor cylinder passes through a small pipe into the 





igniting aperture of the valve. This pipe is of a small long cylin- 
drical shape, and leads nearly to the bottem of a conical bore 
opening at its wider end tothe igniting aperture. By this means 
the pressure of the mixture is reduced, and it entirely fills the 
aperture, so that the ignition through the constant flame is more 
certain. (Accepted January 27, 1885). 


ENGINE FITTINGS. 


358. J. ewsety, Walker, and J. Patterson, New- 
castle. Pistons for Engines. (6d. 6 Figs.) January 10, 
1885.—The packing ring is made in one piece and with a flange 
on its top or bottom edge, the flange poaleeting radially inwards. 
Within the packing ring and between the flange and the junk 
ring is a second ring, springs between the second ring and the 
flange forcing the two rings respectively into contact with the 
sides of the groove in the piston. The flange may be near 
the centre of the ring and two inner rings employed, or the end 
near the working ring may be taken up by another ring pressed 
against its top or bottom edge by springs, the second ring being 
arranged ina recess in the flange of the piston or in the junk ring. 
(Accepted March 6, 1885). 


944. P. Brotherhood, London. Pistons. [4d. 1 Fig.) 
January 22, 1885.—The outer part of the piston is of annular form 
provided with packings in the usual way. Within this piston is 
fitted a spherical boss, to which the connecting rod is attached. 
A port may be cut through the spherical shell so as to allow a 
passage for fluid when the connecting rod is in a certain position. 

















Referring to the illustration, the rod C is attached to a spherical 
boss working in a spherical recess in the annular piston A, and 
secured therein by a piece E. The spherical boss presents a large 
area to receive pressure directly on the connecting rod, thus re- 
lieving the joint of much strain to which it would otherwise be 
subjected. (Accepted February 27, 1885). 


5519. H. Hudson, Shrewsbury. Steam, Hydraulic, 
and Pneumatic Engines. (6d. 4 Figs.) March 27, 1884.— 
The essential feature of this invention is the method of regulating 
the throw of the eccentric by the governors. The eccentric is 
carried on a wedge sleeve fitted to slide on the main shaft, and 
actuated by the governors so as to vary the eccentricity of the 
eccentric, increasing or decreasing the travel of the valves. 
(Accepted February 27, 1885). 

6947. S. Perkins, Manchester, Metallic Packing 
for Stuffing-Boxes. [6d. 8 Figs.) April 29, 1884.—This con- 
sists of a series of white metal rings fitting the rod, and the stuffing- 
box in the usual manner. These rings are formed with Y grooves 
on the edges, and rings of hard metal of wedge section take into 
the Y/ grooves and are forced down by the gland so as to press the 
inner surface of the packing against the rod. Each ring with its 
wedge is separated from the adjacent ring by a split tubular ring 
of soft metal. The rings may have Y grooves and wedges at each 
edge. (Accepted February 3, 1885). 

10,150. A. Maclaine, Belfast. Metallic Packing 
for Piston Valves, {(6d. 4 Figs.) July 15, 1884.—Une or 
more spiral springs are placed across the cut ends of each packing 
ring and serve to press the ends apart, and thus to expand the 
packing ring’ circumferentially. bar passes longitudinally 
through each spring, and the bar and spring are introduced into 
position from the inside and secured by jaws and pins. The 
packing ring is formed with a number of internal projec- 
tions, so that it may receive support from the valve body. 
Auxiliary spiral springs may be placed between the ring and the 
valve body. (Accepted February 27, 1885). 


13,051. H. H. Lake, London. (L. Schnabl and L. 
Koref, Vienna). Adjustment of the P. Rings of 
Pistons. [6d. 4 Figs.) October 1, 1884.—One or more toggles 
are arranged radially within the hollow piston, and bear with one 
end upon the packing ring. Screws, in the front cover of the 
piston, and operated from without the piston head having to be 
removed, are adapted to draw out or force in the toggle blocks. 
(Accepted February 6, 1885). 

5673. J. C. Mewburn, London. (G. Miotti, Trieste, 
Austria). Governor for S Gas, and Hydraulic 
Engines. (6d. 3 Figs.} March 29, 1884.—The governor con- 
sists of a pump mounted upon a closed water reservoir and 


























— 

worked by the engine so as to raise water which flows back to 
the reservoir through an adjustable valve. The water pressure 
acts on a spring piston by which a spring controlled slide valve 
is caused to cover one inlet port of a cylinder and to uncover the 


other port so that the piston of this cylinder is displaced and 
— a throttle or other controlling valve. Referring to the 
illustration, the ane Fee B is operated from any re- 
volving ab of the engine be controlled and draws water 
through the two lower valves d from the reservoir A, and forces 
it into a cylinder F and through an adjustable escape valve back to 
the reservoir. In the cylinder F is a piston exposed on its lower 
side to the pressure of the water and operating in one direction the 
valve f, which is operated in the other direction by a spring. 
According as the pressure of the spring or water prependerstes, 
steam is admitted to one or the other end of the cylinder H. whose 
piston is ted to athrottle or other regulating valve con- 
peep -e, 3 the supply to the mainengine. A safety valve is arranged 
in the lower part of the pump barrel. (Accepted January 23, 1885), 


7309. S.A. V. Peliogrin, Lenten. (G. Carette, Paris). 
Preventing Excessive illations in Governors. 
([4d, 1 Fig.] March 31, 1884.—A cylinder containing mercury 
is arranged within a second cylinder also containing mercury, and 
is connected to the governor sleeve. The governor raises and 
lowers the inner cylinder, altering the relative levels of the 
mercury. Theadjustable orifice is provided in the inner cylinder 
so that the surfaces of the mercury are adjusted at the normal 
speed. (Accepted February 10, 1885). 


7919. R. Rackham, Walton-on-Naze. Governing 
es. [ls. 16 Figs.) May 19, 1884.—The sleeve of the 
governor, consisting essentially of the usual weights, arms, and 
the central weight, is connected to the valve of a supplementary 
engine, which is thus caused to run in one direction or the other 
according as the engine speed is too high or too low. The auxiliary 
— is geared with an axis which by its rotation causes the 
valve of the main engine to cut off either sooner or later as the 
case may he. (Accepted February 10, 1885). 


. G. B.Rennie, London. Governors for Steam 
Engines. (id. 2 Figs.) December 17, 1884.—One or other of 
two cones fixed on the governor sleeve comes in contact with a 
cone on an axis at right angles to the governor axis and arranged be- 
tween them according as the speed is too great or too slow. This 
third bevel wheel is then rotated in one or the other direction 
and operates by worm gearing the regulating valve of the engine. 
(Accepted February 27, 1885). 


17,006. P. W. W Thames Ditton, Surrey. 
Controlling Steam Engines. (6d. 1 Fig.) December 29, 
1884.—This relates more especially to governing engines driving 
electrical generators, so as to control the current produced, but 
it is applicable to other engines. The governor consists of a 
solenoid a, through the coils of which the electric current flows, 
and which surrounds the brass tube b forming a part of the frame 
ofthe apparatus. The coil a is adjustable on the tube bby means 
of the screws c. Within the solenoid a isa core e suspended from 
the cover of the tube by an adjusting screw and a helical spring 

- The core is connected by a rod f to an equilibrium valve g con- 
tained within the hollow rod 1 of the hydraulic piston h, the upper 
end of which serves as an outlet for the water from the hydraulic 
cylinder i, which passes off by the pipe2. The water under pres- 
sure enters the cylinder ifrom the inlet 3 and cavity 4, and passes 
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by radial passages to the cavity g of the valve between the two 
valve pistons which each consists of a pair of rings or flanges to 
reduce friction. As shown these pistons eover the ports. Sup- 
posing the valve to be lowered, water will flow from the cavity g' 
of the valve through the ports 6 to the upper side of the piston and 
from the under side of the piston through the ports 5 to the outlet 
2. If the valve g be raised, the water passes from g' by the ports 5 
to the underside of the cylinder, and from the upper side of the 
piston by the ports 6 to the outlet 2. The throttle valve consisting 
of the pistons k partakes of the movements of the piston A, the 
steam passing by the passage m to the motor. The valve k is 
shown full open, that is higher than its normal working position. 
The features claimed are the adjustment of the solenoid coils, 
and the construction of the valves k and gy. (Accepted Feb- 
ruary 17, 1885). 


17,049. A. Greig, Leeds. Condensing the Exhaust 
of Steam Engines. (6d. 8 Figs.) December 30, 1884.—The 
condenser consists of a number of tubes presenting an extended 
surface arranged within a casing through which air is drawn by a 
fan which also draws from the chi y or kebox. ie eX: 
haust steam is passed over porous absorbent fabric forming an oil 
trap, in which the lubricant carried by the steam is deposited. 
(Accepted February 27, 1885). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of — law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 





street, Strand. 








F 
B 
u 
i 


ve ites 


Apri 17, 1885. | 


ENGINEERING. 





383 








THE AUTOBIOGRAPHY OF A WHITE- 
HEAD TORPEDO.—No. X. 

AnoTHER instant and the stillness of the night 
was broken by the roar of the guns, and the 
hitherto clear view we had had of everything was 
effectually clouded over by a thick smoke. The 
‘* Cease fire” was immediately sounded, but in the 
excitement it was easier to give the order than to 
gét it carried out. Guns were loaded and ready to 
fire, and the No. 1’s would fire them, though there 
was nothing to be fired at, consequently it was nearly 
a minute before the firing ceased. I think I have 
said that it was quite calm, and the smoke hung | 
about for along time after this. Before it cleared | 
away we heard one, two, three, four violent explo- 
sions round us, one close alongside ourselves, ac- 
companied by a shock which made the ship shiver. 
The reason of this was soon apparent. The French 
torpedo boats had hung about behind the corvettes, 
and, taking advantage of the smoke, had made a 
dash in amongst us. Dear me! how the admiral 
did swear. I could hear him plainly, though I was 
down on the main deck and he was upon the poop. 
And as for Commander Cursem, he came down 
on the main deck roaring like a bull, and cursing 
the officers for not making the men cease firing at 
once. Considering they had now ceased, it was a 
litttle late in the day, and did more harm than good. 
Up to the present the attack had been with White- 
head torpedoes, and these, thanks to our nets being | 
out, were harmless, but a more dangerous anta- | 
gonist now appeared. A first-class torpedo boat | 
was suddenly discovered not 80 yards off, rushing | 
directly at us armed with an outrigger torpedo. 

One torpedo was rigged out, and the other was 








below, and into the neighbouring flat, and the pro- 
vision room which was below it. The flat in question 
was occupied with midshipmen’s chests, the mids 
themselves sleeping in hammocks hung to the 
beams overhead. The hammocks were unoccupied 
at the moment, everybody being on deck at 
the guns. The noise of the explosion, the violent 
jar experienced by everybody on board, the break- 
ing in of the side, and then the violent rush 
of water which entered intoa jagged hole of over 
3 ft. greatest diameter, at the speed of fifteen 
miles an hour (the hole was 10 ft. under water), all 
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tended to promote confusion, and there was natu- 
rally an immediate rush to see what was wrong. 
Only fora minute, however, then the “still” bugle 
brought everybody up sharp, and the order was 
briefly given for the after quarter to man their 
pumps, and the remainder to get to their quarters. 
Order was at once restored, and on the G being 
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evidently ready to follow its example. (See Fig. 54.) 
Hand was the first to see this from the conning 
tower, as the boat was then steering directly towards 
him. With one bound he was off the bridge, with 
another, down on the main deck, and at the gun 
immediately under the conning tower. ‘‘ Elevate ! 
Raise !”’ he shouted. 

I must pause for one instant to tell those of my 
readers who may be unacquainted with the fact, 
that when the order ‘‘ Cease firing” is given, the 
guns are always reloaded and run out ready for 
firing again. Thus the gun in question was re- 
loaded, and had to be pointed. Hand quickly laid 
it for the top of the torpedo net, and shouted 
‘* Well! Ready!” An instant afterwards there 
was a loud explosion alongside, followed by the 
immediate discharge of the gun, and then screams, 
yells, and execrations. 

This is what had happened. The French tor- 
pedo boat had come up, and striking her torpedo 
against the net, had exploded it, intending thus 
to blow the netting away, and then to attack the 
ship itself with her second torpedo. Hand had 
foreseen this, and the moment the torpedo ex- 
ploded, he fired. Atsuch close quarters as this the 
effect of the 10-in. shell (weight 400 lb.) was in- 
stantaneous; it struck the boat fair in the bows, 
breaking in through the stem and then burst- 
ing, shattered the hull into atoms, and effectually 
prevented the other torpedo from being exploded. 
Another ship in the other division was attacked in 
the same way, and the attacking boat actually got 
away, seriously knocked about, it is true, but she 
got away clear, and was towed in by one of her com- 
rades. The ship struck by her torpedo had a 
narrow escape; she was hit right under the 
quarter, just abaft the double bottom, and conse- 
quently a clean hole was made, there being no 
armour or protection of any kind. The orders about 
keeping the water-tight doors always closed at sea 
were very strict, but the door connecting the two 
flats next to the after one opened from the ward- 
room into the neighbouring flat, where were several 
of the officers’ cabins, and this door was left open 
for their convenience. The torpedo exploded and 





made a hole just under one of the officer’s 
cabins inside the ward-room, and very soon the 
water poured into the ward-room, the store-room 





sounded, the men at once moved smartly to their 
stations. Meanwhile the water-tight door was 
being closed, or rather they were trying to close it. 
I must again digress for a moment to explain that 


the water-tight doors (see Fig. 35) were fitted to | 


slide in grooves made above and below the door- 
way, the grooves being slightly wedge-shaped so as 
to be perfectly water-tight when the door is in its 
place. The door itself is moved by a rack and 
pinion which is worked from the deck above. Con- 
sequently to close the door there is no necessity to 
go down to the deck below. The handle is always 
kept hanging close handy to the pinion, so there 
was no delay in this case in applying it, but after 


| getting the door half closed it refused to go any 


further. It was evident that something had got 
jammed in the doorway. Instant search was 
necessary ; the water was already halfway up the 
midshipmen’s chests and rushing through the door 
with a great velocity. Search must be made in- 
stantly ; one of the lieutenants, followed by two or 
three men, immediately jumped down, taking lan- 
terns with them, for the usual lights had been ex- 
tinguished by the concussion, and, making their 
way along by the hammocks overhead, soon disco- 
vered that the door was wedged up with ward-room 
chairs, which, floated by the water, had been dashed 
into the opening and then jammed there by the 
closing door. There was nothing for it but to open 
the door again and drag the chairs through. Ac- 
cordingly the handle was once more worked and the 
door opened. This, however, had only the‘ effect 
of wedging the chairs in tighter. Matters were 
becoming critical, for it was extremely doubtful if 
the ship could float with these two compartments 
full. True the pumps, both steam and hand, were 
at work, but they made little difference, and the 
most that could be expected of them would be to 
stave off the danger for a short time. More men 
now went down to the ward-room skylights with 
ropes attached, and after a time the chairs were 
dragged out and the door shut. None too soon 
either, for the provision room was full, and ano- 
ther ten minutes would have sufficed to have filled 
the two compartments completely. 

It is small wonder that, under the circumstances, 
the attacking boat got away in safety. 

This is one more example of the many accidents 





that may result from water-tight doors. In almost 
every case of collision in which our men-of-war 
have been concerned, the doors have been open, 
and thus the water-tight bulkheads are rendered 
useless. There should be no doors to our water- 
tight bulkheads. They are made, as a rule, simply 
for convenience, and this convenience entails such 
danger to the ship that it should not be consulted. 
Now where was I before I wandered off on my 
long dissertation? The fleet had been attacked by 
torpedo boats in the smoke, with the results I have 
shown. And when thesmoke had cleared away, the 
corvettes were seen steaming away to the western 
entrance of the harbour, followed by the now flying 
torpedo boats. Our boats were sent in pursuit, and 
they captured one that had been disabled. The 
total loss then to the attacking party was two tor- 
pedo boats, and probably some men wounded, 
while two of our torpedo boats had been damaged 
by the fire of the Hotchkiss guns on board the cor- 
vettes and one ship had a hole made in her, so that 
she would have to go into dock. Bad for us, you 
see, but the matter did not end there. On stand- 
ing in as usual the next morning at daylight, we 
found the harbour occupied only by the five cor- 
vettes who had made the attack the night before. 
The birds had flown! the French fleet had gone! 
I leave you to imagine the chagrin of all on finding 
how we had been befooled, while at the same time 
no one could helpadmiring the consummate way in 
which the manceuvre had been planned and carried 
out. One Englishman may be worth three French- 
men, and indeed the authorities seem to think so 
by the way they are allowing us to get behind in 
ships and guns; but the Englishman in question 
will require to keep his eyes open, and every sense 
on the alert, or, as on the occasion just mentioned, 
his three opponents will be one too many for him. 
With regard to the attack just mentioned it will 
be observed that not one of the Whitehead tor- 
pedoes did any damage. There were, as far as we 
knew, seven fired, four had exploded in the netting, 
the others had run their noses into the grummets 
and stuck there until their engines stopped. When 
this occurred the torpedo had worked itself so far 





| into the grummet that its own weight in the water 
| was not sufficient to make it fall out, though the 
| valves had been regulated for sinking. This failure 
| of my kinsmen was of course due to the nets, and 
| there is no doubt that the device is thoroughly effec- 
| tive in keeping us out, but then ina fleet action you 
cannot have these nets out, since everything de- 
pends on your ship’s speed and handiness, and the 
fact of a ship lumbering along surrounded by heavy 
netting at once fixes her as an easy victim to the 
enemy's ram. At the best, this surrounding ships 
with nets is a clumsy contrivance, the whole arrange- 
ment is unwieldy, and, as I have said, effectually 
puts a stop to a ship manceuvring at speed. But it 
certainly was effective in this instance, as far as the 
Whitehead torpedoes were concerned, and doubt- 
less as we get on we shall have things lighter and 
more easily managed. The first watch made was a 
very crude affair, but now-a-days we see excellent 
timepieces the size of a shilling. So it has been 
with everything, and so doubtless it will be with 
our torpedo defence. The introduction of machine 
guns has been a great blow to torpedo attacks, in- 
creasing the danger quite 90 per cent., but there is 
no certainty about them. In a night attack, and 
these attacks generally would be made at night, the 
machine gun, or any other gun, is at a great dis- 
advantage. First, because of the difficulty of seeing 
the enemy. Secondly, because of the difficulty of 
judging the distance when seen. Thirdly, because 
of the impossibility of getting the sights accurately 
on, even if successful under the first two headings. 

You must have some automatic and effectual 
barrier which will stop Whiteheads, and if an 
attempt is made with an outrigger, some defence 
will detain the boat that carries it under the imme- 
diate fire of the guns, and thus reduce the chances 
of success to a minimum. These requirements are, 
as you have seen, partly filled by the nets, but their 
use introduces a fresh element, namely, the partial 
crippling of the vessel’s manceuvring powers. 

The enemy having escaped, it was no use our 
blockading the empty port of Toulon any longer. 
The next thing to be done was to find out where 
they had gone to. Weknew that Malta or Gibraltar 
was threatened, and it seemed quite probable that 
the portion of the fleet which had now escaped us 
would probably endeavour to effect a junction with 
the remaining portion of the squadron, then on the 
African coast, and make an attempt on one of these 
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BRIDGE OVER THE RIVER ADIGE, AT VERONA. 


MR. G. B. BIADEGO, ENGINEER, GENOA. 
(For Description, see Page 390.) 
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places. Gibraltar, the admiral thought, was out of | moorings in the Grand Harbour, consequently the 
the question. They could not hope to reduce that | other squadron had to get where they could. Some 
place, except by starving it out, and long before | took up the three moorings that are in the ‘ Bihi” 
that was achieved, our squadron would have come | bay, while others anchored in the bay, and some went 
to the rescue. Much the same might be said of | round to Sliema Creek and Marsa Musceit. There 
Malta, though the reduction of that fortress might | were twenty-four of them, including the despatch 
be an easier matter than that of Gibraltar. The | vessels, thus making with usa total of thirty-four, not 
idea of their attempting an attack at all on either | 
place, while our fleet still remained available, | 
seemed very ridiculous. True they were nume- | 
rically superior to us, the economical tendencies of | 
a Liberal Government had secured that, but still 
this superiority was by no means such as to enable 
them to make an attack on either of the places above 
mentioned, in the presence of our fleet. The portion 
of the squadron which had got out of Toulon was 
far superior to ours, and the wonder was that they 
did not attack us. Hand was strongly of opinion 
that they would endeavour to do this, and thought 
that the story about Malta and Gibraltar was the 
greatest rubbish. However, something must be 
done, the enemy had passed us to the eastward, and 
there seemed little doubt that if they did not mean 
to attack us, they would be trying to effect a 
junction with the others. Accordingly we went 
away to the south-eastward, keeping well extended, 
soas to increase our chances of finding them. We 
had two fast cruisers attached to the squadron, and 
they were perpetually scouring the neighbourhood, 
but no signs of the enemy were to be seen. On the 
fourth day, after leaving Toulon, we arrived at 
Malta, and there we learned that the remainder of 
the squadron was also on their way thither, the 
French fleet that they were watching having succeeded | including the merchant vessels, of which, at the time 
in giving them the slip out of Algiers, in much the | I speak, there happened to be more than usual in the 
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same way as our part had escaped from us at Toulon. | harbour. It will be seen, by consulting the attached | 
| Tus work treats physics from a different stand- 
| point from that usually assumed in text-books. It 


We had hardly taken up our moorings in the | chart (Fig. 36), that we were pretty closely stowed. 
Grand Harbour when the other shipsarrived. There| As soon as the commander-in-chief had anchored, 
were ten of us, and we occupied the whole of the ! the other admirals (there were two in our squadron 
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| and four in the Mediterranean) went on board to 


report themelves, as is customary. A council of war 
was held, and the result was that orders were given 
for coaling with all despatch, as we were to proceed 
to sea again the next day. 

Meanwhile four of the despatch vessels were sent 
out as preventions against surprise, though it seemed 
almost unnecessary, as the east end of Malta and 
the west end of Comina (a small island to the west- 
ward) are in telephonic communication, and thus 
embrace a vista of about forty miles. Valletta, as 
my readers are aware, is about five miles from the 
end of the island. 

Meanwhile the coaling proceeded vigorously. 
Malta is celebrated as being one of the best coal- 
ing stations in the world, and as a rule 80 tons of 
coal can be got on board in the hour. But a large 
squadron like ours severely taxed the resources 
of the place, and the rate of coaling was, to say the 
least of it, slow. The ship’s launches were hoisted 
out and used as coal barges, and the men worked 
right willingly, but at sunset that night the coaling 
was not nearly half through, and it seemed certain 
it could not be done by the morning. We in the 
Channel Squadron had secured the barges, &c., 
before the others came in, and were complete 
about 10 o’clock that night. But we were right 
inside the other ships, which effectually blocked up 
the entrance to the harbour. 


LITERATURE. 


——_>——_ 

Practical Physics. By R. T. GuazEBrook, M.A., F.R.S., 

and W. N. Suaw, M.A., Demonstrators at the Caven- 

dish Laboratory, Cambridge. London: Longmans, 
Green, and Co. 1885. 








supposes the student to be placed in a well-equipped 
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laboratory, and takes him through a course of 
instruction in the use of the instruments and the 
performance of research, standing, as it were, at his 
elbow and explaining the method of procedure to 
be followed and the dangers to be avoided. If we 
may use an illustration that we fear the authors 
will consider almost profane, this is a kind of 
scientific cookery book. Not one of the ancient 
type which contained little more than a catalogue 
of ingredients, but such as we might imagine to be 
written by one trained to habits of method or order 
at South Kensington, and imbued with a deep 
conviction that the value of the art of cooking lay 
as much in educating the perception and strengthen- 
ing the reasoning powers of the student, as in the 
preparation of well-dressed food. The scope and 
object of the work will, however, be best understood 
by a brief summary of its contents. It commences 
by an account of physical measurements, explaining 
first the usual arbitrary units, and then the absolute 
system and the relation that the various standards 
bear to mass, time, and length. The method of 
changing from one of the absolute system of units to 
another, and for one set of arbitrary units to a 
second, is illustrated by examples. Chapter III. 
deals with physical arithmetic, and treats of approxi- 
mations, errors of observations, and correction. In 
Chapter IV. we find we have passed the introduc- 
tory matter, and reached the practical work of the 
laboratory. There the construction and use of 
gauges, callipers, rules, spherometers, and katheto- 
meters are described, and the measurements of 
solids and volumes, the calibration of tubes, the 
rating of watches, and the like are treated of. Next 
follows the very important instrument, the balance. 
The theory, adjustment, and method of testing are 
first explained, and then a series of hypothetical 
investigations in relation to specific gravities are 
undertaken, each being described, so that the 
reader may carry it out with certainty and success. 
Chapter VI. deals with the mechanism of solids, 
the principal headings being “The Pendulum,” 
‘* Atwood’s Machine,” ‘‘ The Theory of Elasticity,” 
‘*Young’s Modulus,” and ‘‘ Maxwell’s Vibration 
Needle.” Next come descriptions of the barometer 
and the vclumenometer, and their employment. 
Under acoustics the methods of determining velo- 
cities, pitches, and wave lengths are gone into. 
Chapter TX. deals with thermometry and expansion, 
and Chapter X. with calorimetry. Then follow 
experiments on the tension of vapour and hy- 
grometry. There is a short account of two photo- 
meters, and then comes a long chapter (XIII.) on 
mirrors and lenses, in which several methods of 
measuring focal lengths, radii of curvatures, and 
magnifying powers are fully gone into. The succeed- 
ing three chapters dea] also with optical phenomena 
with very considerable minuteness, and are followed 
by five others on magnetism and electricity. These 
latter reproduce all the stock experiments, de- 
scribing each step of the operation, and pausing to 
explain the errors that may arise from want of ad- 
justment of the instrument or external disturbing 
causes. 

The cry of the modern educationalist is for ‘‘ de- 
monstration,” whether it be in the class-rooms of 
the universities, or before the infant class of a Board 
School, or in the presence of young ladies seeking 
to qualify themselves for matrimony, by learning 
how to gratify man’s dominant instinct—his appetite. 
But demonstrations carried out by a teacher are of 
little use, unless they can be repeated by the 
student before the lecture has faded from his 
memory. With a large class this is impossible, 
as no school could provide accommodation for the 
simultaneous performance of the same experiment 
by twenty individuals. In such a case the book 
before us will be most useful, for not only can the 
method to be followed be read up beforehand, but 
the book itself can be laid upon the working bench, 
and be consulted as each difficulty arises. The 
great merit of the work lies in the fact that it was 
not written in the study or in response to a hint 
from the publisher. It was first produced in sec- 
tions and used in MS. in the Cavendish Laboratory, 
Cambridge, and thus before it was offered to the 
world it had undergone a searching test, and its 
authors must have received many a hint from the 
questions asked by students regarding points in which 
they found its assistance, in its early form, insufficient 
to guide them to the ends of their experiments, As 
will have been seen, it covers a great deal of ground 
—too much some might say—but it must be re- 
membered that the object is not to convert students 
into brilliant experimentalists like Jouleor Regnault, 





but to fix in their minds general principles which 
otherwise might be lost in the bustle and worry of 
life, or never properly appreciated at all. 

One does not need to possess a full set of apparatus 
before any good can be derived from the work before 
us. Each section is independent of the others, and 
many demand only simple appliances, and if these 
have to be supplemented by home-made contrivances 
many a lesson is learned which is missed by the 
luxurious student who is always surrounded by 
instruments from the best makers, in which every 
want is provided for. 


Weekly Problem Papers. By the Rev. J. J. Ming, M.A., 
Second Masterof Heversham GrammarSchool. London: 
Macmillan and Co. 

This little book is a collection of problems in those 
earlier subjects of the Cambridge mathematical 
course which are required of students competing for 
minor scholarships at the University, viz.: Algebra, 
trigonometry, geometrical and analytical conics, 
elementary statics and dynamics. 

The questions are arranged in the form of exami- 
nation papers of graduated degrees of difficulty, 
the whole collection comprising one hundred exami- 
nation papers each consisting of seven questions. 
Such a series of papers, each of seven questions. 
naturally recalls to old Cambridge men the tender 
associations which cluster round the equation papers 
which used to be set at the author’s college—St. 
John’s—papers which, on account of their extreme 
difficulty, gained for themselves a most irreverent 
but expressive title. The problems, however, in 
this little book present no insurmountable difti- 
culties, and have been carefully selected from the 
tripos and minor scholarship papers of recent years. 

It is not easy to over-estimate the value of pro- 
blems to youths who have an aptitude for mathe- 
matics. The text-books used in the schools having 
been to a certain extent mastered, it is highly im- 
portant that the independent reasoning powers of 
the pupil should be exercised in this way. Above 
all things, what is required is useful methods and 
processes of solution which, once familiarised, be- 
come ever afterwards trusty and tried weapons in 
the mathematical armoury. In the present in- 
stance many of the questions selected will be 
recognised by experienced readers as_classic— 
questions which must, sooner or later, be grappled 
with and overcome. Facility in solving problems 
is a sort of professional dexterity, and comes only 
with constant practice. In addition to standard 
straightforward questions, the collection before us 
contains many which can only be solved by what has 
been described as ‘‘low cunning.” The late Pro- 
fessor Smith, of Oxford, once playfully derided a 
certain type of Cambridge problems as “‘ ten minute 
conundrums.” 

The pupil who steadily works through his hun- 
dred papers, with the aid of the author’s solutions 
(which will shortly be published), will in the end 
find himself acquainted with most of the methods 
of modern jugglery ; such as the employment of 
partial fractions and logarithmic expansions to prove 
algebraic identities, of De Moivre’s theorem to 
establish trigonometrical theorems and series ; of 
statics to prove geometrical deductions ; functional 
questions, reciprocation, &c. 

Mr. Milne has prefaced his papers with some 
notes on series, the binomial theorem, &c., which 
are highly instructive and lucid. The question of 
series is a very difficult one for beginners, who, 
until they have read differential calculus, find the 
ground under their feet to be very uncertain. The 
different methods of summation of algebraic series 
are here collected and set forth in a new and 
interesting manner. Two fragmentary notes, Pro- 
fessor Adam’s resolution into factors of k”™ —25” cos 
n 6+1, and a geometrical proof that the nine- 
points circle touches the inscribed circle, are very 
neat and valuable. 

In conclusion we can heartily recommend this 
work to schoolmasters and teachers of mathematics 
as a valuable addition to the text-books, which will 
interest the student, and so repay his attention 
that he will be able to give a very good account of 
himself in any examination he may have to undergo. 
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INSTITUTION OF NAVAL ARCHITECTS. 

In our previous notices of the annual meeting of 
this Institution we have dealt with all the papers 
on the original list excepting the last four. These, 
together with the discussion on the important con- 
tribution by Mr. Parker afterwards added to the 
programme, we now proceed to notice. Mr. Parker’s 
paper was printed in full in our last issue. 





LarGce Forernes ror STERN FRAMES. 


A paper on this subject was contributed by Mr. 
D. Purves, one of the assistant-engineers to Lloyd’s 
Register. The author commenced by stating that 
many frames are now made which are altogether unfit 
to be placed in vessels, and then proceeded to de- 
scribe the forms of welding mostly in vogue. These 
consist of the butt-weld or short VY, the long Y/, the 
double-glut, and the scarph-weld. These are briefly 
described, but the paper gave no more particulars 
than are generally known. There has always been 
considerable difference of opinion as to the best form 
of weld for heavy forgings. Mr. Purves thinks a 
scarph-weld, ‘‘if properly made and well hammered, 
cannot be improved upon.” This is rather beside 
the question, as the real problem to solve is which 
method gives the best chance of the weld being ‘‘ pro- 
perly made.” So longas the parts are really welded 
over the whole area of the contact surfaces, it can 
matter little how they were previously shaped. This 
was well illustrated by a specimen of a heavy weld 
exhibited by the author. This had been bent to an 
angle of 30 deg. at a red heat and straightened 
several times without showing any signs of giving 
way, and it was only after the piece became black- 
hot that it could be broken by repeated bendings 
through the solid. Other specimens broke at the 
parts referred to as the ‘‘ welds,” but which might be 
more accurately styled the parts where the welds 
should have been made. 

In discussing the question of the best position of 
the welds the author states that the two usually 
made in the upper arch of the frame should not be 
made too close to the large masses of metals in the 
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posts, and the same thing applies to the weld 
uniting the forward post to the keel-piece. The 
fourth weld is often made in the keel-piece. This, 
Mr. Purves says, is a most improper position for it, 
as if the foot of the rudder post goes, the post itself 
breaks off at the top of the screw opening and the 
rudder goes with it. In place of the weld being 
made in the keel-piece, it should be placed in 
the after post above the heel of the rudder, so that 
the bending moment from the rudder would thereby 
be reduced. 

In the discussion which followed, Mr. M‘Clean, 
of the Lancefield Forge, said he preferred the 
scarph-weld, but he had only known one case of a 
glut-weld giving out. The great thing in forming 
these heavy welds wasto have powerful appliances 
for handling the pieces quickly. Another important 
point was to sweep the surfaces well before they 
were brought in contact. 

Mr. Seaton said that frames often break just 
abaft the fore post where there is no weld. ‘The 
bending moment is greatest here, and he thought 
additional breadth should generally be given 
to the sole beneath the main body post, but this 
is difficult to arrange in a forging. He had used 
cast-steel stern frames with great success. In 
this form the additional strength beneath the main 
post was easily obtained. Another point in their 
favour was the facilities they gave for working the 
stern frame into the ship. The comparatively in- 
secure connection between the ordinary stern frame 
and the rest of the vessel was too often lost sight of. 
The speaker then alluded to the practice, sometimes 
followed, of carrying the end of the propeller shaft 
to the outer post. There was an idea that this sup- 
ported the shaft, but he thought that it was rather 
a case of the shaft supporting the post. The smiths 
in Earle’s Shipbuilding Works preferred the long 
V weld, but the speaker preferred the glut-weld, as 
it gave a better chance of sweeping the surfaces. 

Mr. Hall said he was surprised that the Institu- 
tion should consider a paper on forged iron stern 
frames worth the attention of the members, as such 
stern frames must so soon become things of the past. 
The speaker then went on to explain how a large 
cast-steel stern frame made by his firm (Jessop and 
Sons), which was too big to send by rail, had 
been made in two parts and rivetted in the after 
post and in the main post below the boss. He also 
mentioned that they were casting steel rudders in 
one piece at Sheftield. One great advantage in steel 
was that the defects were easily to be discovered, 
while in welding one could never say the distance 
the good work extended inwards, however fair the 
exterior might be. 

Mr. Putnam, of the Darlington Forge, naturally 
took a different view of the question to Mr. Hall. 
He pointed out that iron had been well tried, while 
steel had not. He thought the butt-weld had been 
abandoned years ago. With regard to the long V, 
which he preferred, he stated that the surfaces 
should only touch on three points so as to let the 
cinder escape, in this point differing from Mr. 
Purves, who stated that the parts ought to be care- 
fully shaped beforehand in order to secure an 
accurate fit. The speaker then referred to the Board 
of Trade returns as to the breakage of railway axles, 
in which a higher percentage of accidents was due to 
steel than iron. He thought Lloyd’s were much to 
blame for passing stern frames made in small es- 
tablishments where a good job could not possibly be 
turned out, as there were not the appliances neces- 
sary. 

Mr. Duncan, of Lloyd’s, in reply to the last 
speaker, said Mr. Purves had been engaged for the 
purpose of surveying stern frames. Lloyd’s were 
generally blamed for interfering too much, rather 
than for not going far enough. 

The most important paper on the last sitting of 
the meeting was the one by Mr. W. Parker on 


Taick Steet BorLer P.ates, 


which we printed in full last week. We have now 
only to deal with the discussion. This was opened 
by Mr. W. Boyd, of the Wallsend Slipway Company, 
who stated that the boiler in question was made by 
his firm. The methods employed in its construc- 
tion were satisfactorily dealt with in the paper, 
except perhaps that the temperature of the plate 
had been a little exaggerated, as when bent it most 
certainly could not be said to be ‘‘ quite cold.” 
Exception had been taken to the furnace in which 
the plates had been heated, but this furnace is of 
the usual type such as is common on the north-east 
coast, It is rectangular 21 ft. by 7 ft, 6 in. wide, 


it has a firing place at one end opposite to the door 
and two other firing places on the sides placed en 
échelon, so that the method of heating the plate 
was such as was thought to be sutticient and satisfac- 
tory until the last week or two. The bending rolls 
were immediately adjacent to the furnace. When 
the plate was brought out horizontally it was up-ended 
by an overhead crane, and run through the vertical 
rolls, so that a minimum of time was taken in the 
transfer from one place to the other. One point 
not mentioned, perhaps, deserved notice, viz., that 
the seam connecting the cracked plates with the 
end plates of the boiler, was hand-rivetted, while 
all the other seams of the shell were machine- 
rivetted. 

After Mr, Boyd had spoken, Mr. W. Cuthill, 
representing Messrs. Colville and Sons, the makers 
of the plate, ascended the platform and commenced 
to read from a paperhe held. This being contrary 
to the rules of the Institution, Lord Ravensworth 
putit to the meeting whether the paper should be 
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read, and the motion being carried, Mr. Cuthill was 
allowed to proceed. We have been furnished with 
a copy of this paper, and now print it in full, in 
order to give the makers of the plate an opportunity 
of answering Mr. Parker’s paper, which we have 
already published in extenso. 


“« T am engineer to, and represent the manufacturers of 
this unfortunate plate. In reference to the author’s 
paragraph at the close of his age regarding the steel- 
maker’s views coinciding with his, as to the desirability 
of ceasing to make and use this high strength of steel for 
boiler shells, my firm agreed with him on that point, in 
consideration of the evident difficulty boilermakers have 
in manipulating such steel in sizes so large and thick. 
They believe, however, that the cause of this failure is 
not so mysterious as it looks, and that the boilermaker’s 
difficulties may be overcome, and they wish their agree- 
ment with the views they have expressed qualified. 

‘© T saw the plate immediately after its failure, and cer- 
tainly in appearance a more mysterious fracture could 
not well present itself—not complete to one edge of the 
plate, and only through to the other by a fine hair line, 
it gaped and bulged out of line at the centre in the most 
ugly manner. Its manipulation in the boiler yard was 
freely and obligingly described. 

** As to the history of its manufacture, the steel was 
made in the usual most approved manner from the purest 
materials by the Siemens process. It was cast into a 
4-ton ingot measuring 30in. by 2lin. at bottom and 
194 in. thick at top. It was next reheated and reduced 
under a 12-ton steam hammer to a slab about 10 in. thick, 
weighing about 7000 Ib. It was again reheated and rolled 
to thickness, the plate when shorn measured 20 ft. 7 in. 
by 663 in. by 14 in., weighing about 2? tons. Its final 
stage was a careful heating equally all over in an improved 
plate furnace, after which it was allowed to cool in the open 
air. The test pieces were shorn from the scrap of the plate, 
and underwent the same process of heating as the plate. 
The tensile and bending tests of this particular plate were 
made in the presence of both the Board of Trade and 
Lloyd’s surveyors, the test stamp upon the plate being 
29.6 tons and 20 per cent. extension in 10 in. 

** Some of the tests of the plate since made corroborate 
the original, while others are considerably higher, ave- 
raging about two tons over it. No explanation can be 
given as to this, other than that the original was taken 








from the scrap edges, while the higher ones and better in 


extension have been taken from the plate. No circum- 
stance in the manufacture can account for this variation, 
which in any case cannot explain the cause of failure. 

‘*The reliable analyses give the elements of a good 
quality of steel for this thickness and strength of plate. 

‘he carbon is somewhat high, and is proof of the otherwise 
pure quality of the material. Cons_dering the behaviour 
of the steel under mechanical tests, it must be evident to 
any steelmaker that several of the analyses given are 
quite unreliable. Taking the last on the lst as correct, it 
is not to be wondered at that the steel tempers to brittle- 
ness when cooled from red heat in water at winter tem- 
perature. Under no circumstances could shell plates be 
subjected to such treatment. Several of the test pieces 
supplied to my firm were annealed before testing, and 
showed no tempering had occurred in the boilermaker’s 
hands. 

‘* After carefully considering the whole matter, I main- 
tain nothing will explain it that can be found in the com- 
position, manufacture, tests, tempering quality, and 
general condition of the plate as it left the manufac- 
turer’s hands. 

‘* My theory as to the fracture of this plate is just the one 
in my view that explains all fractures occurring in steel 
plates of good quality, whether they be of low or high 
tensile strength—low or high in carbon. When a plain 
steel plate is locally heated and simply allowed to cool 
again, no harm will result ; no plate was ever known to 
crack from this treatment, but while under this local heat, 
if work be put upon. it so as to change its form, or 
disturb its molecular arrangement in part or whole, 
then internal strains are set up, which according to their 
severity, may or may not produce cracks. When this 
internal change due to the work put upon the plate is com- 
pleted, its condition, so far as the local heat is concerned, 
seems to become normal, the work having acted as a 
lock upon unequal contraction, all the contractions that 
otherwise would then take placefrom that unequally heated 
condition throw up strains between parts. Coming to 
the plate in question, it was heated previous to being 
rolled to the shell curve, in the usual type of boiler- 
maker’s furnace, with a large end grate and two smaller 
side ones. J udging from the manner these furnacesact upon 
large plates generally, the plate would be heated unequally. 
When rolled toa circle, the whole material would be dis- 
turbed in its molecular condition—that condition be- 
coming normal with the variety of heat upon it, and 
severe strains are certain to have been set up internally. 
As evidence of this several plates had been observed to 
curve crosswise in cooling, appearing on end thus A™\. 
So severe had these strains been in this particular plate, 
and that particular part of it, that they only required 
the assistance of some seven tons of test pressure to over- 
come the strength of the plate. Some idea of the amount 
of strain caused in this way might be obtained by com- 
paring the extension of steel per ton per square inch up 
to the limit of elasticity, with the contraction of steel per 
degree per difference of heat, thus: By Kirkcaldy’s tests 
on mild steel this extension is .0000802 of its length per 
ton of tension put upon it. It is stated in Box’s treatise 
on heat that iron expands or contracts .000006689 of its 
length per degree of difference of heat. I find that steel 
isin excess of iron by about eight per cent., say .000007, 
it therefore appears that every 12 deg. difference of heat 
causes as much contraction as one ton of tension per square 
inch will extend steel. 

** Again, referring to Box’s treatise a table of tempera- 
tures will be found corresponding to the different colours 
of heat thus: 

deg. Fahr. Difference. 
‘aa 


Red just visible... 97 iy 
~~» Gul ... “4290 f 313 + 12 = 26 tons 
»» cherry, dull 1470 180 +12=15 ,, 
GS uw 
‘aa » full 1650 180 


“* Dividing the differences of temperature by 12 we have 
the corresponding strains in tons per square inch. Added 
to this, the nature of steel should be considered, its homo- 
geneous and finely crystalline structure, and its evident 
preference to cracking instead of stretching when under 
this internally bound-up condition. 

“* T greatly regret that Lloyd’s Registry and the Board 
of Trade are objecting to the class of steel in question. In 
my Opinion steel as made by the best reputed makers up 
to 33 or 34 tons strength is in every respect perfectly as 
reliable for boiler sheels and bridges where no local heat- 
ing takes place, as steel »f 26 ton 30 tons is for internal 
parts of boilers. But we must improve our means of heat- 
ing large plates. 

** An improved design of furnace (shown by the illustra- 
tions in the adjoining column) is recommended for boiler- 
maker’s use. It is open for working at either end, witha 
series of grates, small at the centre and large at the ends on 
one side, and a corresponding series of dampers in the flues 
leading to the chimney on the other. My firm have long 
ago discarded the old design of furnace in preference for 
this with the most satisfactory 1esults. There is no 
patent in connection with it.” 


Mr. Denny hoped that the accident would not 
have the effect of turning backwards and down- 
wards the tensile strength of plates used for ship- 
building. The fullest advantages from the use of 
steel were only to be obtained by lightening the 
structures and not by increasing their weight. To 
lighten the structures it is necessary to use stronger 
steel. His firm had had experience in stronger 


steel than Lloyd’s permit, and have had as much 
satisfaction with this as with other descriptions. 





Mr. Kirk said that it seemed as if we were ‘‘ be- 
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tween the devil and the deep sea” with regard to 
steel boiler plates, if we were to accept everything 
we were told. This, however, was not the first 
steel plate which had cracked without any one 
knowing the reason why. Previous failures had 
been with soft plates, but this one was a hard plate, | 
so that the cracking seems to have no earthly concern 


with whether it is hard or soft, One peculiarity of 


| was probably in the ingot itself. 















































all these cracks is, that where the fracture takes 
place there is no reduction of area. If the cracks 


| are produced by tension there will be a reduction | 


of area. He thought that the origin of the cracks 


in the plates, the speaker did not see why an engi- 
neer or a boilermaker need concern himself with 





Referring to | 
what Mr. Parker stated as to the amount of carbon | 
' engine is. 



























































the amount of carbon in the shell plates, for 
the shell of a boiler might just as well be cast iron 
if they were thick enough. Steam cylinders are 
made of cast iron and the shells of the boiler are not 
exposed to more strain from the steam or from un- 
equal expansion than the cylinder of the steam 
With-regard to this steel being hard 
and tempering, he did not see that its capability of 
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With regard to the great difference in the breaking 
strain and behaviour of steel which a small varia- 
tion of the proportion of carbon effects, it must be 
remembered that in such steel from 99} to 993 per 
cent. consists of pure iron, so that, regarding the 
residue (he would scarcely say impurities), a varia- 
tion of the carbon has a much greater proportionate 
effect, and a slight increase of the carbon means a 
greater increase of the materials which are not pure 
iron, and therefore an increased chance of variation 
in the distribution of these materials through the 
plate. The variation of tensile strength of 4 tons 
per square inch which this plate showed is thus 
easily accounted for. 

Mr. Dick’s experiments as to the rolling of plates 
to various thicknesses showed that the difference of 
tenacity between a thick and a thin plate rolled 
from the same material depends upon the thickness 
of the plate when finished, and not at all upon the 
dimensions of the ingot or slab from which the 
working down is started. Precisely the same effect 
is produced whether a 20in. ingot or an 8in. or 
Gin. slab be used. No doubt the reason of this is 
the heat and thickness at which the plate is finished 
are so great in thick plates that the pressure does 
“we seem to be transmitted to the centre of the 
plates. 

Mr. Raylton Dixon remarked that in the case of 
a plate which had failed in his experience the fault 
was traced to the plate having been stopped in the 
rolls when being made, and so having become 
locally chilled. 

Mr. Martell remarked that, with regard to 
chemical analysis, as to the utility of which Mr. 
Kirk had spoken so slightingly, he considered it in 
such cases as the present very valuable. A little 
while ago, when on the Continent surveying some 
steel ships of which the plates had failed by crack- 
ing unexpectedly, he had the steel analysed, and on 
showing the analysis to a very eminent steelmaker 
well known to all in the meeting, he said ‘‘ Well, I 
am not surprised to hear from you that the plates 
failed ; the carbon is far too high. I do not think 
you need go any further into the matter.” What 
we now want to know from steelmakers, said the 
speaker, is this: ‘‘ Seeing that, with a certain thick- 
ness of plate, a proportion of .18 of carbon will pro- 
duce a good ductile plate, can we, with a plate 
double the thickness or more, allow such a propor- 
tion of carbon as .3 per cent. (as was found in this 
plate) and still produce the same ductile material ?” 

Mr. H. H. West thought that there was one 
point that ought not to be lost sight of in Mr. 
Parker's paper. Different analysts gave often 
different results, and figures ought not to be relied 
on too exclusively. It was not really so much high 
tension that we had to fear—as there are more 
failures in low than in high tension steel. If the 
material rises above 30 tons we may begin to con- 
sider whether the tension is too high, but generally 
he agreed with Mr. Kirk that tension had nothing 
to do with the failure. The speaker deprecated 
reduction of tension, but rather advocated higher 
tension. 

Mr. Hall thought that if Mr. Martell was going 
to run his head against analysis he would find him- 
self in a difficulty. He thought the explanation of 
the matter was simply that the plate had been put 
in a furnace too short for it, and had been worked 
at a blue-black heat. 

Mr. Seaton considered, from the position of the 
fracture in the boiler-shell, close to the landing of 
the front plates, that probably in closing the joint 
the shell had been locally heated. In explanation 
of this point, Mr. Boyd stated that there was no 
local heating of the plate as suggested. With 
regard to the blue heat theory, Mr. Seaton stated 
that boilermakers consider it a very nice thing to 
read papers upon, but not intended to apply to 
work in the boiler shop. In fact, it is a convenient 
scapegoat to explain breakages. He agreed with 
Mr. Denny that, having got to 32-ton steel for 
boiler construction ; we should not make a retro- 
grade movement ; he was convinced that steel- 
makers could make a satisfactory steel with a 
strength of 32 tons, or even 40 tons. 

Mr. Parker, in reply, said that he had sent 
planings from this plate to five steelmakers, in- 
cluding those who had spoken on the discussion, 
and they had all said that this steel was not fit for 
the purpose it was put to. He did not blame the 
steel manufacturer or the boilermaker, as the steel 
was good, but not suitable for its purpose. He had 
put the whole matter to several steelmakers, and 
they were unanimous in saying that that steel, 





having a tensile strength of 32 tons, and containing 
.25 to .30 of carbon, was not fit for boilermaking, 
and moreover they would not make it for any one. 

At the last sitting of the meeting three other 
papers were read in addition to that of Mr. Parker. 
The first of these by Mr. J. T. Milton, ‘‘ On the 
Efficiency of Marine Boilers,” dealt brietly with the 
question of forced draught and the desirability of 
an increased ratio of heating surface. The paper 
did not bring forward any points of especial novelty, 
and we have already given so much space to Mr. 
Milton’s former and more important contribution, 
and to discussion on the paper of his colleague Mr. 
Parker, that we are compelled to curtail our notice of 
it. It is also on account of the unusual length to 
which we have extended the account of the meeting 
of this Institution (a length, however, which is 
warranted by the interest of the papers and the 
character of the discussions on them) that we are 
compelled to dismiss the remaining two papers with 
brief notice. The contribution of Mr. E. A. Lin- 
nington, of the Admiralty, ‘‘ On the Propelling 
Machinery of High Speed Ships” is more especially 
worthy of greater space than we can afford to give 
it. The author makes reference to the forced 
draught trials of H.M.S. Satellite and Conqueror, 
and to the new cruisers in one of which, the 
Phzeton, twin-screw horizontal engines develop- 
ing 5500 indicated horse-power, ran at a piston 
speed of 800 ft. per minute, the stroke being 4 ft. 
The Umbria is also referred to with 14,300 indicated 
horse-power, which, with 70 revolutions, ran at a 
piston speed of 840 ft. per minute. Mr. Linnington 
goes on to compare the respective advantages of 
twin and single screws for passenger vessels, his 
verdict being much in favour of the former. It is 
a pity this paper was not taken earlier in the pro- 
ceedings, as it could not have failed to elicit an in- 
teresting discussion had not the meeting been some- 
what wearied by the animated controversy on Mr. 
Parker’s paper. It is an excellent sign for this 
Institution, and for the naval architects and marine 
engineering professions generally, that the younger 
members of the Admiralty staff, encouraged by 
their superiors, are coming forward to contribute 
papers to the meetings. The opportunities they 
have of acquiring knowledge are unequalled, and 
the serene atmosphere of Whitehall is especially 
favourable to the production of impartial essays, 
undisturbed by those more eager, mercantile in- 
terests the influence of which extends to nearly all 
other corporations and individuals. Last year we 
had a valuable paper by Mr. Butler, and we hope 
to hear both from that gentleman and Mr. Linning- 
ton again. The last paper on the list was on the 
Joy valve gear by the inventor. This gear was 
illustrated and fully described in our issue of 
August 13, 1880. _ Indicator diagrams taken from 
the engines of H.M.S. Amphion, which have been 
fitted with this gear, were shown. These were 
taken at different grades of expansion from a cut- 
off of .44 of the stroke to .15 of the stroke, the 
compression being hardly increased throughout. 
Diagrams were also shown illustrating the saving 
in fore and aft space by the use of this gear. 

After a short discussion on Mr. Joy’s paper, this 
successful meeting terminated with the usual com- 
plimentary speeches and votes of thanks. The 
whole proceedings of this exceptionally heavy 
session were conducted without a hitch, and reflect 
great credit on the secretary of the Institution, Mr. 
George Holmes, for the completeness of his arrange- 
ments. 








BRIDGE AT VERONA. 

THE iron bridge which spans the Adige at Verona, 
of which we publish illustrations on pages 384 and 385, 
has been recently completed to replace an old masonry 
bridge built in the fourteenth century, and which was 
destroyed by the celebrated flood of 1882. In design- 
ing the new work two leading conditions had to be ful- 
filled, namely, that there should be a single opening of 
291 ft. between abutments, and that this width should 
be left quite unobstructed, for the river is subject to 
floods, which are frequent, and very violent and 
sudden. For this latter reason an ordinary form of 
arch with the roadway above it, was inadmissible, 
since the water-way would be seriously obstructed ; 
the special form illustrated was therefore carried into 
execution. The bridge, as will te seen from Figs. 1, 
2, 3, and 7, consists of two main arched girders, 
with two vertical sides in lattice work ; these arches 
spring below the level of the roadway and rise to 
a considerable height above it, in the centre. The 
horizontal girders carrying the roadway, are con- 
nected to the arches by verticals- of the form and 





section shown in the drawings. The longitudinal 

irders are of double trellis, as will be seen by re- 
Sean to Figs. 1, 12,and16. The following are the 
principal dimensions of the bridge : 


Clear opening between abutments 
Rise of arch.. <e eA ; 
Width of bridge ... n3 

Depth of arched girders ... 


32 93 
37 43 
ae 


Thearched girders are connected together, in the 
central portion, by a system of diagonal bracing, as ig 
shown on Figs. 2 and 7. The carriage road on the plat- 
form consists of buckled plates resting on transverse 
girders spaced 6 ft. 6 in. apart, and covered with road 
metal, and for the side walks checkered plates are 
used, The ironwork in the bridge weighs 400 tons, and 
cost 8400/. ; the abutments cost 3600/., making a total 
outlay on the structure, 12,000/. The bridge was tested 
by a uniformly distributed load of 82 Ib. per square 
foot, and under this stress the arched girders deflected 
1.06 in. The horizontal and vertical oscillation of the 
bridge, which were carefully observed and graphically 
recorded by special instruments, were very slight, 
The engineer of the work was Mr. G. B, Biadego, 
of Genoa, 





THE GIRARD TURBINE. 

In the Girard turbine the water leaves the guide 
ports and enters the wheel with the full velocity due 
to the height of the fall. It does not fill the wheel 
buckets, but glides along the concave sides of the 
vanes without touching the convex sides; and the 
turbine must be so placed that the bottom of the wheel 
is just clear of the tail water, so as to insure a free 
discharge for the water as it leaves the wheel bucket. 

This turbine is adapted for high, medium, and low falls, 
and works equally well with full cr any reduced supply. 
It is prt for it that it is the only turbine which 
retains its efficiency under very high falls, or for all 
falls where the water supply varies to any considerable 
extent. Another advantage is that partial injection 
may be used, and the diameter of the wheel increased 
to any extent, so that a moderate speed may be ob- 
Mieal owes under the highest falls. 

We illustrate two Girard turbines just made by Mr, 
Giinther, of the Central Engineering Works, Oldham. 

Figs. 1 and 2 represent a Girard turbine with full or 
partial injection, applied to driving a cotton mill in 
Mexico. This turbine, which replaces an iron water 
wheel, is arranged with vertical shaft, and drives on to 
two line shafts in the mill by means of bevel wheels, 
The water is brought into a wrought-iron tank in the 
mill, from which it passes through wrought-iron pipes 
36in. in diameter into the turbine case, and thence 
through the guide ports intothe wheel. It is admitted 
on the entire circumference of the wheel when all the 
ports are open, and a circular slide, which may also be 
used as a stop valve, serves for regulating the turbine 
when the supply is diminished or the power varies, 
The wheel is 4ft. in diameter between centres of 
buckets, and makes 101 revolutions per minute, the 
“ete of the turbine under a fall of 32ft. 9 in. 

ing 105 oe when all the ports are open, and 
proportionately less under any decreased supply. The 
wheel is formed of two parts, an outer ring containing 
the buckets, and a central boss and plate keyed to the 
hollow turbine shaft. The shaft is suspended, and has 
its support over the turbine, entirely out of the water 
and easy of access. The pivot is bell-metal working on 
cast steel in an oil reservoir, and can be readily ad- 
justed. The turbine is self-contained and securely 
fixed toa stone bed. In order to insure a perfectly 
regular speed under all conditions, a governor driven 
by a belt from the first line shaft, is applied to the 
turbine. An enlarged view of the governor is shown 
in Fig. 4. It is self-contained, and is attached to the 
regulating slide in such a manner that by a simple 
clutch arrangement this slide can be worked either by 
the governor or by hand by means of the handwheel. 
On the shaft which carries the lower cone pulley is 
keyed a drum which drives by a belt on to ene of three 
pulleys. The middle pulley is loose, and the two outer 
ones are in connection with the regulating shaft. 
When the turbine is running at its proper speed, the 
belt is on the loose pulley, and no motion of the regu- 
lating shaft takes place. When the speed is too fast 
or too slow, the governor by means of an eccentric and 
lever, moves the belt on to one or other of the outer 
pulleys, and thereby sets the regulating shaft in motion 
until the turbine has attained its normal speed, when 
the governor moves the belt back to the loose pulley. 
The working of this governor, of which Mr. Giinther 
has supplied several, is perfectly silent and the action 
almost instantaneous. The governor forms a machine 
complete in itself, and can be applied with equal 
advantage to any other turbine or water-wheel. 

Fig. 3 represents a small Girard turbine made for the 
Water Trust of Greenock. The turbine is arranged 
for partial injection, and the shaft is horizontal. ‘Lhe 
height of fall is 190 ft., and when all the guide ports 
are open, the turbine will exert 40 horse-power under 
the above head, 
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~ ‘The guide ports are six in number (each giving 6.6 
horse-power), and are arranged in sets of three on 
opposite sides of the wheel, the water entering on the 
inner and leaving the wheel on the outer circumference. 

The ports are closed one after the other by a circular 
gun-metal slide, which is worked by means of a worm 
and wheel; an index shows the number of ports 
open. The guide and wheel-vanes are made of steel, 
this abate being the most durable under high falls. 
The pedestals, which are of gun-metal, are very long, 
and are provided with efficient means of lubrication. 
This turbine is employed in driving dynamos for the 
purpose of supplying part of the town of Greenock 
with electric light, and makes 675 revolutions per 
minute ; it drives by ropes on to the countershaft from 
which the dynamos are actuated. Such turbines can 
also be used for driving dynamos direct. This turbine 
js particularly adapted for high falls and small variable 
quantities of water. 

In 1883, Mr. Giinther constructed a Girard turbine 
for the same mill as that to which the turbine illus- 
trated in Figs. 1 and 2 has been sent. The former 
turbine, which has given great satisfaction, was 
arranged with partial injection, the fall being 32 ft. 
and the horse-power 40, and the diameter of the 
wheel 5 ft. 





PLANING MACHINES. 

Tue machine illustrated on page 389 has been specially 
designed and made by Messrs. Francis Berry and 
Sons, machine tool makers, Sowerby Bridge, to suit 
the requirements of gas engineers for planing the 
edges of tank plates and general work. 

The machine is made to plane 16 ft. in length, 6 ft. 
in width, and 5 ft. in height. The cross slide is fitted 
with two tool boxes, and is made to rise and fall by 
power ; each of the tool boxes is made self-acting in 
the vertical, horizontal, and angular motions. There 
is also one tool box on the face of each standard self- 
acting in the vertical feed. The bed is of the box 
form, and is 27 ft. in length ; the table is in two parts 
each 8 ft. long; on each of the tables there is fixed an 
angle plate. fitted with two cramping jaws, each 
worked by screws, for holding down the plates whilst 
being planed. During the time one lot is being planed 
the man is fixing another lot on the other half of the 
table, so that the machine is not standing idle an un- 
necessary length of time. The two halves of the table 
can be coupled together by turned bolts and cotters, 
so as to enable work to be planed the whole length 
if required, On both sides of the front part of the 
bed are planed T slots for fixing a pocket carrying a 
side standard, with a tool box having a vertical range 
of feed 3 ft. 6in. from the top of the table and arranged 
to move outward to a distance of 4 ft. 6 in. from the 
centre of machine ; this extra tool box is used for 
larger work than will pass through the machine, and 
can be changed to either side. Projections are cast on 
the sides of the bed for moving the side standard 
along the bed. 

The whole machine is very strong and well adapted 
for the work, the total weight being 22 tons. Two 
machines have been supplied by Messrs, Berry and 
Co., to this pattern. 











THE OTIS ELEVATOR, 

Ir the present rate of growth of large towns, and 
particularly of London, be maintained during the next 
fifty years, the average business man will either have 
to spend two hours a day in the train, or reside in a 
flat, ten, twelve, or fourteen stories from the street 
level. Already, in the metropolis, the custom of living 
in houses which accommodate a different family on 
every floor, is becoming fashionable, and it is abso- 
lutely certain to spread very rapidly. The rate at 
which people will adopt this method of living will 
depend upon the confidence they feel in the elevators 
employed to raise them to their dwellings. No one 
but a professional athlete would engage a house in 
which E was required to climb sixty or a hundred 
feet of stairs several times a day; and consequently 
machinery must be provided to raise and lower the 
tenants when they wish to enter and leave their rooms. 
Unfortunately, elevators—or, as they are more fre- 
quently called here, hoists—have acquired a bad name, 
from their frequent accidents; and it is only within 
the last few years that they have been brought toa 
state in which they have ceased to be a source of 
anxiety to those who are responsible for them, and to 
those who use them. This was, no doubt, greatly 
due to the small demand for passenger hoists in this 
country, and to the very moderate sums that architects 
and owners were willing to spend upon them. Across 
the Atlantic, where the , of life burns more fiercely 
than here, the staircase long ago proved too slow a 
means of ascension, and elevators rank among the 
necessities of life. Engineers in the United States 
have, therefore, amassed an immense amount of infor- 
mation, and, turning to good account the failures that 
have occurred, they have succeeded in producing hoists 
which have won universal confidence. Hecasel among 
the American elevators is the Otis hoist, supplied by 








Messrs. Otis Brothers and Co., of New York, Messrs. W. 
E. Hale and Co., of Chicago, La Compagnie Americaine 
d’Ascenseurs, of Paris, and the American Elevator 
Company, of 38, Old Jewry, Cheapside, London, four 
distinct branches of one large concern, which has also 
agencies in all the chief cities of the States. This firm 
has been engaged in the manufacture of elevators for 
more than thirty years, and during the whole time no 
fatal accident has occurred through the failure of any 
part of their apparatus. They have thus established 
an enviable reputation; and, not content with occu- 
pying the leading position in the States, they are now 
extending their business to Europe, where they have 
already inaugurated a very considerable trade. 

An absolute immunity from accident is claimed for 
the Otis hoist. The following description, with the 
illustrations on the next page, will enable our readers 
to understand the grounds upon which this claim is 
founded. Fig. 1 isan elevation, partly in section, show- 
ing the principal features of the apparatus, with the ex- 
ception of the cage. The motive power, it will be seen, 
isfurnished by ahydrauliccylinder ; this is supplied with 
water from a tank at the top of the building in which the 
elevator is erected. The pressure employed is, of 
course, moderate, as it is seldom that a head of more 
than 100 ft. can be obtained. In some places the town’s 
water is used direct from the mains, but, the charges 
of the water companies usually render this an unecono- 
mical method of working. The length of the cylinder, 
or rather the stroke of the piston, is an exact aliquot 
part of the total travel of the cage, usually one-half or 
one-third, it being a necessary condition that the length 
of the cylinder shall not be more than about 30ft. The 
reason of this condition will be seen ina moment. It 
is necessary for smooth working that the oe upon 
the piston should be constant for the whole length of 
the stroke; but as the piston descends, the effective 
head increases, and in many instances it is actually 
double at the bottom of the stroke of what it is at the 
top. To compensate for this, the whole of the cylinder 
is kept full at all times, the water above the piston 
exercising a pressure upon it, and the water below it 
counterbalancing, more or less, the atmospheric pres- 
sure of the lower side, and producing a suction. These 
two pressures increase and decrease together. When 
the piston is at the bottom, as in the engraving, the 
full head is upon the upper side of the piston, and the 
suction is xil; when the piston is at the top of the 
cylinder, the head is reduced by a length egual to the 
piston stroke, but there is a suction at the lower side 
equal to the same amount. If, however, these cylinders 
were made more than about 32 ft. or 33 ft. long, this 
would no longer be true, because the atmosphere will not 
support a column of greater length than that. The upper 
side of the piston is always in communication with the 
pressure water, and the lower side is alternately con- 
nected to the pressure and the discharge, according as 
it is desired for the cage to descend or to rise. When 
the cage is stationary, the outlet from the cylinder is 
closed (Fig. 1). In the figure the cage is supposed to 
be at rest at the top of the building, and the only 
course open to it is to descend. If the hand rope be 
pulled until the starting-valve is moved from the 
position of Fig. 1 to that of Fig. 3, both sides of the 
piston will be exposed to the pressure water, and it 
will commence to move upwards under the influence 
of the preponderant weight of the cage and load. The 
water will flow out of the top of the cylinder, down 
the pipe at the side, and in at the bottom; but none 
will be drawn from the tank, and consequently there 
will be no expenditure of water. When it is desired 
to raise the cage, the starting-valve is placed in the 
position as shown in Fig.2. The lower end of the cy- 
linder is then connected to the discharge, and the 
underside of the piston is exposed to a partial vacuum 
equal to the height of the column of water below it. 
The upper side of the piston experiences a pressure 
equal to the head measured from its face to the top of 
the water in the tank, and accordingly the piston 
descends, raising the cage and the load. 

The details of the starting-valve are very clearly 
shown in the engravings, and need but little explana- 
tion. The valve itself is a piston, and is moved by a 
rack and pinion ; the pinion is keyed on the spindle of 
the starting-wheel, around which the hand rope is 
passed. The cylinder in which the piston moves is 
provided with a brass liner, pierced with holes 
where the passages from the bottom of the cylinder 
and the side pipe enter it. These two passages are 
likewise connected by a weighted by-pass valve, which 
opens and relieves the pressure, should the motion of 
the water be suddenly checked by an abrupt closing of 
the starting-valve. The hand rope carries a stop at 
the top and bottom, and thus the cage automatically 
brings itself to rest at each end of its travel. If, from 
the stretching of the rope, or from any other cause, 
the starting-valve should not be moved, the piston 
will nevertheless be gradually arrested as it passes 
over the cylinder ports, and contracts the area of the 
opening for the water. 

The elevator shown in our illustration has a double 
purchase, that is, the cage moves twice as fast as the 
piston. The latter is provided with two rods, con- 








nected at their upper extremities by a crosshead, which 
carries a counterweight and a four-groove sheave. The 
total weight of the combined parts is nearly equal to 
that of the cage. Around the sheave there pass four 
iron wire ropes, eaeh connected independently to 
the beam and to the cage. These ropes are partly 
twisted round in the figure, to bring them into 
view; the method of their connection with the cage 
is shown in Fig. 4: the ropes descend in a 
group from the pulley at the top of the well-hole to 
the roof of the cage; then they pass under small 
pulleys, and divide, two turning to the right and two 
to the left, and passing down the sides of the cage 
to the floor level. Beneath the floor of the cage there 
is a crossbeam of timber, through the ends of which 
there are passed four bolts—one for each rope—pro- 
vided with stirrups for the ropes to be made fast to. 
Each bolt passes through a yoke-piece pivotted near its 
centre, and provided with an extension carrying two 
tappets ; these tappets stand repectively above and 
below two arms projecting on opposite sides of a weigh- 
shaft that is mounted parallel to the beam (Fig. 4). 
One of the arms at each end is long enough to reach 
below a brass wedge which forms one side of the slide 
which runs on the vertical wood guides arranged at 
each side of the well-hole. As long as the four ropes 
remain of equal length, the tappets are out of contact 
with the arms on the weigh-shaft; but should one of 
them stretch or give way, the yoke to which it is 
attached will be tilted on its pivot, and one or other of 
the tappets will strike its corresponding arm, partially 
rotating the shaft and driving in the wedge. If the 
cage be ascending, no further effect will be produced 
until its motion is reversed, when the wedge will be 
forced home by the friction, and all further downward 
motion stopped. If the cage be descending at the 
time, it will be immediately stopped, and the only 
course open to the man in charge, is to reverse its 
motion, and discharge his passengers at the next floor 
above. 

The thoroughness of the provision against accident 
willbe bestseen by enumerating some of the chief dangers 
that are to be provided against. It often happens 
in a hoist that a part of the boarding of the well-hole 
gets loose, and stands in the path of the cage. If this 

e descending, its motion is arrested by the obstacle, 
which, however, often gives way under the weight, 
after a moment or two. If the lowering mechanism 
has continued at work during the pause, the cage then 
drops several feet, and the passengers suffer a severe 
shaking and a fright, even it they experience nothing 
worse ; for the shock will generally fracture some part 
of the machinery, and thus cause a very serious acci- 
dent. In the Otis hoist it is easy to see that the 
presence of an obstacle in the wellhole can produce no 
harm. The cage descends by gravity, and when it is 
stopped all the parts come to rest. The water above 
the piston has no tendency to leave the cylinder, and 
that below it is equally stable; the water and the 
piston both follow the cage, and have no independent 
motion. If the hitch should occur on the upward 
travel of the cage, the board will probably be carried 
away ; or if the water-pressure be insufficient to effect 
this, the piston will come to rest with the rods and 
the ropes at their full working strain, and nothing 
more. In neither instance will there be any cause of 
alarm, even to the timid. The part of the design 
which attracts the criticism of the public, is the use of 
ropes, which, with a certain class, do not receive the 
confidence they deserve. With the most cursory super- 
vision, a rope, properly chosen in the first instance, 
never fails; when its original strength has been im- 
paired by long use, it gives warning of the fact long 
before it breaks, and shows to the most unskilled eye 
that it is time it was renewed. Of course a rope 
always at work will only last a certain time, and if all 
its warnings be neglected, a failure will surely occur 
sooner or later. It is under these circumstances that 
hoist ropes usually give way; and to guard against 
this extreme danger, the Otis elevator is provided with 
four independent ropes, each perfectly capable of 
carrying the load by itself. These ropes are entirely 
separate from each other, and are maintained at a 
uniform tension by means of the yoke bars shown 
in Fig. 4. If one of the ropes should stretch, 
the a wedge is driven home, and the attendant is 
apprised of the fact that something unusual has hap- 
pened, and that there is reason for investigation. If 
he should neglect the intimation he has received, and 
merely tighten the rope, it is no great matter; for, 
supposing it to break, there will still be three ropes 
left, and the safety appliance. Even if it be assumed 
that by some means all the ropes wear out at exactly 
at the same rate, so that finally they arrive at the 
point that all the four together cannot carry the load, 
yet it is certain that one of them will fail first, even if 
the others follow it immediately, and that the interval 
between the fractures will be sufficient for the safety 
appliance to act. Besides the ropes, the piston rods 
and the stirrup above them are in tension. The piston 
rods are made double, and the stirrup is threefold, so 
that ample security is provided against hidden flaws. 
These parts suffer no wear, and can only fail by the 
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extension of bad places which escape detection during 
manufacture. 

Elevators sometimes cause considerable alarm to the 
passengers, by running down at a very high speed and 
stopping at the bottom most abruptly. This may 
proceed from many different causes. The failure of 
the brake, the loss of a key, the bursting of a pipe, or 
the leaking of a piston, may all cause it. In the Otis 
hoist provision is made against it by a device not 
shown in the engravings. An ordinary centrifugal 
governor, mounted on the bearers at the top of the 
well-hole, is driven by an endless rope which passes 
round the pulley on the governor, and another at the 
ground level. This rope is attached toa lever mounted 
on the cage, and connected to the weighshaft (Fig. 4), 
which inserts the safety wedge. The connection be- 
tween the rope and the lever is by a spring, so that 
there can be a relative motion of a foot or so between 
the two. Consequently, whenever the cage is in 
motion, the governor is rotating, and at the normal 
speeds it moves idly, doing no work. But should 
the velocity be so great as to expand its arms fully, it 
causes a brake to grip the rope by which it is driven, 
and thus it drives in the safety wedge and stops the 
cage. This willoccur if all the four lifting ropes should 
break simultaneously ; thus an additional safeguard is 
provided. 

Besides the ropes, the parts subject to wear are the 
piston and gland packings, both of which are easily 
renewed. In the case of the former, the cage is made 
fast to the beams at the top of its travel, the water is 
shut off at the tank, and the bottom cylinder cover is 
removed. When this is done, the junk-ring and the 
piston packing are perfectly accessible. The glands 
are packed in the usual way, and are all provided with 
drip pipes to carry away the leakage. 

The speed of the Otis hoist varies according to the 
class of passengers to be carried. In the ordinary 
New York office building it runs 350 ft. a minute; 
in a store where ladies are the chief customers, the 
rate is less; while in special cases, where business is 

. transacted at very high pressure, as with stockbrokers, 
the speed rises to 500 ft. a minute. 

A friendly discussion has arisen between the 
American Elevator Company and Mr. E. B. Ellington, 
as to the relative economy and advantages of high- 
pressure water delivered from public mains, and low- 
pressure water lifted to the top of the building by a 
pump on the premises, and used again andagain. The 
facts have been very fairly and temperately put by Mr. 
Ellington (see page 325 ante), and a rejoinder by his 
opponents appears on another page of our present 
issue. Many Otis hoists are already at work in 
London; as, for instance, at the Albert Hall Mansions, 
Kensington,Gore (four); the Criterion; the Alliance 
Insurance Company, Pall Mall, and others. There are 
520 Otis passenger hoists at work in New York. 


THE WILLANS RECEIVER COMPOUND 
ENGINE. 

Earty last year (see vol. xxxvii., page 74) we gave 
a description of the latest patterns of Mr. Willans’ 
well-known three-cylinder compound engines, and 
mentioned how far he had gone in removing from 
high-speed engines the reproach of wastefulness which 
generally has been considered to apply to them. That 
a small engine running at 600 revolutions per minute 
should be brought to consume less than 301b. of steam 
per indicated horse-power per hour, was an achievement 
of great importance then recorded, we believe, for the 
first time; and it is not surprising that the Willans 
engine has since come into extended use for electric 
lighting, where economy counts, or should count, for 
so much. 

Mr. Willans has not rested satisfied with this success, 
but he has lately patented, and is now constructing 
a type of engine from which still more economical 
results have been obtained. We hope on a future 
occasion to be able to give an account of exhaustive 
trials of this engine which will soon be made; but it 
may be said that in the preliminary trials of the ex- 
perimental engine, when indicating less than 8 horse- 
power, and working under many disadvantages, the 
consumption was less than 24 1b. of steam per indi- 
cated horse-power per hour, non-condensing. The re- 
volutions were 320; pressure, 851b.; expansion, six- 
fold. A lower ratio would doubtless have given better 
results. 

The general scheme of the original Willans compound 
engine is sufficiently well known. There are three 
cranks, and three pistons, or rather lines of pistons, for 
the engine is a triple tandem. LEach of the three high- 
pressure pistons acts as the distributing valve for one 
of the three low-pressure cylinders (not the one acting 
on the same crank), and in the same way the supply of 
steam to each high-pressure cylinder is controlled by 
a trunk or ram carried upon one of the other high-pres- 
sure pistons. Thus the engine has no valves at all, other 
than the pistons themselves (and the trunks, practically 
part of the pistons), and there is no occasion for eccen- 
trics, or, of course, for any valve motion gear. There 
are thus no moving parts beyond the crankshaft, 
three connecting rods, and three pistons, for each 
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‘* line” of pistons forms but one piece when considered 
as a “‘moving part.” The large three-way cocks by 
which reversing is effected in the marine pattern engine 
are not ‘‘ moving parts,” except in the act of reversing 
or starting. 

This simplicity results from the arrangement of 
the cranks at 120 deg. apart, by which each piston 
has such lead of another piston as to be able to 
act as the valve for that other one. But great as are 
the advantages of this plan, a price is paid for them, 
in that steam cannot be cut off in the low-pressure 
cylinder earlier than three-quarter stroke consistently 
with admission at the commencement, and this forbids 
the attainment of a very high degree of economy. 

The success of the original engines, however, 
has naturally led to Mr. Willans being called 
upon to design them of continually increasing dimen- 
sions, and lately he has turned his attention, with 
the results already stated, to the provision of a still 
more economical engine, suitable for large powers. 
The interdependence of the cylinders has been given 
up, and a separate valve, or line of valves, has been 
provided for each tandem, One immediate gain is that 


| the engine may have either one, two, or three cranks ; 
| each tandem is complete in itself, 
| In seeking a more perfect valve action, Mr. Willans 
| had ample materials to work upon, in the many forms 
of single-acting engines which at various times have 
| been made by him, and the history of the steps which 
| have led up to his last valve action will be found of 
| some interest. 
| In his original patent for simple engines (1874) Mr. 
Willans showed a very neat and rapid method of ob- 
| taining an early cut-otf, independent of the ordinary 
| valve action, by mounting a hollow trunk upon the 
top (or as it would be called in a horizontal engine, 
upon the rear side) of the piston. The trunk prc- 
jected through a gland in the cylinder cover intoa 
steam chest. Ports were formed in the trunk, through 
which —so long as the ports were in the steam chest— 
steam could pass into the trunk. But as soon as the 
piston, in its downward movement, carried the ports 
| out of the steam chest and into the cylinder, the 
| supply of steam was cut off. As in the original Willans 
engine the different pistons distributed steam for each 
| other, it followed that the cut-off was not for the 
| eylinder to which the trunks belonged, but for another 
cylinder—but the principle of the cut-off was obviously 
| good for any engine, and in the following year, in the 
specification of Mr. G. A, Clough, an exactly similar 
| trunk with ports was shown as cutting off for its own 
| eylinder. In Mr. Clough’s engine admission and ex- 
haust were controlled by a valve working transversely 
| in the body of the piston, and moved by the angular 
or rocking motion of the connecting rod—which is 
equivalent to that of an eccentric set at 90 deg. In 
the same year Mr. Willans, perhaps in turn taking a 
hint from Mr. Clough, made a special type of engine 
for land work in which a valve (this time a piston 
| valve; Mr. Clough’s was a slide valve) was moved 
| longitudinally in a trunk carried upon the top of the 
| piston, also by the angular motion of the connecting 
rod. The connecting rod carried a short arm at its upper 


| end at right angles to itself, and the valve was moved 


by this arm through the intervention of a link. The 
Willans engine, however, soon settled into forms in 
which neither the cut-off nor the piston valves were 
required, and it so remained for several years. But in 
1881, Mr. Willans being asked to design some 
high-speed marine engines to indicate 700 horse-power, 
and realising the necessity for a higher degree of 
economy, planned a three-tandem compound engine in 
which each tandem formed an independent unit, com- 
plete with its own valve. The valves were arranged 
centrally, in hollow piston-rods, the upper ends of 
which were prolonged upwards to the steam chest, 
which was above the high-pressure cylinder. The 
travel of the valves was derived (by a method which 
allowed of reversing) from the connecting-rods, but in 
many other respects the engine in its broad features 
resembled the one we are about to describe. It was not 
constructed, however, and until recently Mr. Willans 
was not again called upon to deal with such powers 
as rendered it necessary to seek for | more eco- 
nomical than his original compound engine. Meantime, 
| however, he was applying the principle of the central 
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valve with great advantage in another field—in his 
well-known electrical governors, in which the distribut- 
ing valve works in the centre of the hollow piston-rod 
by which the main motor piston is carried. 

By the annexed illustration, which is a transverse 
section through one tandem of his new engine, it will 
be seen that Mr. Willans, in his latest practice, has 
ceased to use the angular motion of the connecting rod 
which he introduced so many years ago, and has 
adopted an eccentric on the crank-pin on the ground 
that, as any desired lead can be given to the eccentric, 
it admits of a greater nicety of valve action, and espe- 
cially of better control over the compression than can be 
obtained from the invariable movementof the connecting 
rod. The illustration does not represent any actual 
engine, but it is a modification of the first experi- 
mental engine, enlarged to such dimensions as should 
give 120 indicated horse-power at 400 revolutions, 
with some margin to spare. Messrs. 





engines. The low-pressure cylinder of this design is 


| given an actual diameter of 18 in., or about 17} in. 


| or piston-rod. 


effective, after deducting the area of the central trunk 
The high-pressure cylinder has 104 in. 
actual diameter, and 9} in. effective, and the stroke 
is9in. There is little need to call attention to the 
advantage of the design in regard to symmetry of 
parts and of arrangement, and consequent freedom 
from those risks of distortion which attend upon un- 


| equal expansion; or in regard to its perfect, yet 


simple, steam jacketting ; or to its obvious facility of 
manufacture, 

The central valve (not shown in section) consists 
of a series of parts A!, A’, A‘, A‘, of diminishing 
diameter, strung together upon a central-rod, and 
separated by pieces formed so as to expose a minimum 
of surface. Motion is derived by the rod B from the 


| eccentric C, upon the crank D, which gives to the 


Willans and | 


Robinson have at present three engines of this size on | ‘ 
order, which are being made to designs not greatly | E and crosshead-pin F, on each side of the eccentric, 


differing from the engraving. Nevertheless the latter 
must not be taken as representing these particular 


| 


| 
i 


valves a relative travel of 3 in., or one-third of the 
stroke of the main pistons. There isa connecting-rod 


so that each piston has two connecting rods, to avoid 
interference with the movement of the eccentric and 
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its rod. The same object can, however, be attained 
in other ways. The crosshead casting G is in the form 
of a piston without rings, and it slides in the bored 
guide H. J is the hollow piston-rod or trunk, con- 
taining the central valve, and carrying the pistons. It 
is of cast iron (it is always in thrust ; never in tension), 
and it is bolted to the top of H, which is suitably 
strengthened to transmit the thrust to the connecting- 
rods. 

Before examining the valve action, the lower part 
of the engine may be described. K is the crank 
chamber, cast with a transverse web L, which carries 
the centre bearing. The end bearings, as usual in the 
Willans engines, are carried by turned castings which 
form also end doors for the crank chamber, and are 
seated in bored openings, the outline of one of which 
is shown at M, N being, soto say, the back view of the 
‘end door” referred to. The carrier L is bored at the 
same operation as the end openings M. The centre 
bearing O, which, like the end bearings, is bushed 
with phosphor-bronze, is turned in the lathe (of course 
as an entire circle) to the same diameter as the end 
bearings, and is then divided with its bush to serve for 
two engines, as there is no object in providing an upper 
brass to the bearing, which is best left open on the top, 
both for inspection and for free exposure to the oil. 
On removing the end bearing next to the coupling, the 
crankshaft, together with the middle bearing, can be 
drawn out through the opening M. O is prevented 
from shifting by two small studs, not shown. P P 
are inspection doors for giving access to the cranks. 

Q is a chamber surrounding the guide H, and in 
communication with the atmosphere. Its use will be 
described later. It forms an oblong box, inclosing 
both guide cylinders, and has access doors in the sides. 
The guide cylinders correspond with turned shoulders 
upon the low-pressure cylinders, and insure that the 
cylinders shall be truly concentric and in line. 

Lis the steam chest ; S the high-pressure cylinder ; 
T the receiver; U the low-pressure cylinder; V the 
exhaust ; W the high-pressure piston; X the low- 
pressure piston. Y' Y* Y* are spring ring glands for 
the central trunk, and Z' Z* are steam jackets covering 
the receiver as well as the cylinders. Insmaller engines 
of similar type the jacket has taken the form of a 
single large dome inclosing the cylinders. 

It will be noticed that the steam in R presses con- 
stantly upon A‘, to maintain constant thrust upon all 
parts of the valve, its rod, and the upper eccentric 
strap. Under these circumstances the wear upon 
the eccentric and its strap is likely to be very slow, 
nor will any knock arise from such wear as may take 
place. 

In the figure the pistons are at top stroke, and A‘, 
on its way up, is commencing to uncover 1, 1, a ring of 
oblong holes or ports in the hollow rod. Steam enters 
the latter, and issues again by the ports 2, 2, above the 
high-pressure piston. At one-third stroke, the ports 1, 1 
commence to pass out of the steam chest into the gland 
Y!, and cut-off takes place with a sharpness which leaves 
nothing to be desired. The point of cut-offis determined 
solely by the position of the holes1, 1. They may be bored 
higher or lower at discretion, and if a variable cut-off 
is required, it is only necessary to have a moveable bush 
outside the hollow rod and above the spring ring Y’, 
capable of being raised or lowered from outside, either 
by hand gear or by the governor. Several methods of 
doing this have been arranged. 

Passing over, for the moment, the method of ex- 
hausting the steam from the high-pressure piston into 
the receiver, it is to be noted that the arrangements 
for admitting steam to the low-pressure cylinder are 
similar to those just described for the high. The 
receiver T takes the place of the steam chest R; 
the ports 4, 4, 5,5, of the ports 1, 1, 2,2; the piston 
valve A? of the piston valve A+. There is the same faci- 
lity for cutting off at any part of the stroke ; but in the 
present design the low-pressure cut-off is arranged to 
commence a little earlier than in the high-pressure 
cylinder. 

Exhaust takes place from the two cylinders by the 
ports 2, 2 and 3, 3, and 5, 5 and 6, 6 respectively, the 
piston valve acting in this respect as an ordinary slide- 
valve, and with as much compression as may be de- 
sired. In addition, the ‘‘ supplementary exhaust,” 
provided in all Mr. Willans’ later engines, may be 
used, as shown by the ports 7, 7 and 8, 8, in the sides 
of the respective cylinders. At the lower end of the 
stroke they are uncovered by the pistons, and give 
very free exit for the steam and water. But it will be 
noticed that the better the engine is, the less are these 
ports required. In the present example, the steam in 
the high-pressure cylinder expands down to receiver 
pressure before the exhaust opens, so the steam has no 
inducement to leave the cylinder until the piston 
begins itsreturn stroke. When working non-condens- 
ing, nearly the same state of things obtains in the 
low-pressure cylinder. The ‘‘ supplementary exhaust” 
is, however, an excellent addition in the case of a 
condensing engine. 

It is evident that V may as easily be a receiver, i.¢., 
a steam chest fora third and larger cylinder, as an 
exhaust chamber merely. Hence the engine is very 
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suitable for triple expansion, without interference 
with the symmetry of its design, or the introduction of 
any parts differing from those already used. On the 
other hand, the small cylinder may be omitted, and R 
may be the actual steam chest. Then the engine be- 
comes a non-compound engine of the simplest form, 
with a cut-off as early as may be desired. By fitting 
a pass valve to admit steam from the steam chest to 
the receiver, the high-pressure piston may be made to 
work idly in equilibrium, while the low-pressure 
cylinder becomes a simple engine. Thus this engine 
possesses the same facility as the older Willans com- 
pound engine for being worked either compound or 
simple, a valuable resource when pressure falls low or 
when extra power is required in an emergency. 

Stuffing-boxes exist only inthe form of thespring rings 
Y', Y*, Y*°. Weare informed that similar glands have 
been in use for over six years in other types of the 
Willans engine, and have given no trouble. As they 
are practically nothing but piston rings, there is no 
reason why they should not entirely deserve the good 
character given them. 

The arrangements for taking the engine to pieces 
are very effective and straightforward. The joint a 
need never be broken except to examine the gland Y!. 
On breaking 5, the high-pressure cylinder can be lifted 
off, and its piston exposed to view. On detaching the 
piston from the hollow rod (which is easily done) and 
breaking c, the low-pressure cylinder can be lifted 
off. Then, on removing the nuts which hold down 
Y* upon H, as well as the lower parts of the connect- 
ing-rod brass and of the eccentric strap, the whole line 
of pistons and piston valves with the connecting rods 
and eccentric rod attached can be lifted out, after 
which the central valve can be drawn out from the 
hollow rod. The various cylinders, &c., are tapered 
a little at the open ends to give easy entrance for the 
rings when the engine is put together again. 

The ratio which the high-pressure cylinder bears 
to the low-pressure is .315, and this is approximately 
the point of the stroke of the low-pressure piston at 
which cut-off may be considered complete, regard 
being had to clearance. In this engine, there- 
fore, the whole of the expansion is designed to take 
place in the cylinders, and none in the receiver. It 
would require a receiver of infinite capacity to enable 
this principle to be carried out absolutely, but it is 
substantially true that the steam which has expanded 
in the high-pressure cylinder is taken without material 
change of volume into the low-pressure cylinder, and 
is there further expanded. No change in the point 
of cut-off in the high-pressure cylinder affects this 
principle ; all that is essential to it is that the ratio 
of admission in the low-pressure cylinder shall be 
nearly the same as the ratio of the cylinder capacities. 
Should it be found desirable to enlarge the receiver, 
it can be increased either in height or diameter without 
material modification of the design ; or it can be con- 
nected with a separate vessel by a pipe. 

If the engine is required to start from any position, 
it is necessary to use three cranks at 120 deg., and 
arrangements can be made by which a minute supply 
of steam can be kept on until after three-quarter stroke, 
so that there shall be no dead points. This supple- 
mentary admission of steam, though sufficient in 
amount to start the engine, should aid be required, 
is not enough to appreciably affect the diagram when 
running at speed. We understand the subject of re- 
versing gear has also had Mr. Willans’ attention. 

It will be noticed that in the present design very 
little compression is given—only enough for economy, 
or barely sufficient to raise the steam left in the clear- 
ances approximately to the initial pressure. No 
attempt is made to carry compression far enough to 
absorb the momentum of the pistons, moving at the 
high speed of 600 ft. per minute, and inasmuch as the 
pistons are nearly in equilibrium on the up-stroke (not 
quite, owing to a slight difference in effective area be- 
tween the upper and under sides), there is almost com- 
plete absence of ‘‘ holding-down power,” so far as the 
steam is concernei. This, the most essential requisite 
in a high-speed engine, is provided entirely by the 
‘* air buffers,” a recent addition to the Willans high- 
speed engines, under a joint patent of Mr. Willans 
and Mr. Robinson. The action is as follows: The 
upper part of the guide cylinder H is closed, and the 
air shut in above the crosshead piston G, on the up- 
stroke, is compressed to a degree which is, of course, 
dependent upon the amount of clearance. This is so 
regulated that the momentum of the moving parts is 
entirely absorbed before the piston reaches the top of 
its stroke. The work stored up in compressing the air 
is given out again by its expansion on the down-stroke, 
less whatever loss may have occurred from radiation 
of the heat of compression, or from leakage past the 
piston. The former source of loss is probably infini- 
tesimal in practice, and the latter has been proved, by 
indicator diagrams from the ‘‘ buffing cylinders,” to be 
so small that it may be disregarded when the engine is 
running at good speed—say at anything over 250 revo- 
lutions. To insure uniformity of pressure, a row of 
holes, 9, 9, is drilled in the guide cylinder, which the 
piston uncovers when near the bottom of its stroke. 





As the chamber Q is in communication with the atmo- 
sphere, the contents of the buffing cylinder are thus 
brought to atmospheric pressure at the commencement 
of every compression. ‘The function of the chamber Q 
is two-fold. First, it deadens the otherwise consider- 
able noise made by the air as the piston passes the 
holes 9, 9; secondly, it receives the splash of the oil 
from the crank chamber which escapes by these holes, 
only to drain back again by the holes 10,10. The 
communication between Q and the atmosphere serves 
also as an opening for the introduction of oil, which, 
however, requires to be added at long intervals only, 
as there is practically no escape for it. It will be 
noticed that the air buffers add no parts to the engine 
(beyond the chamber Q) which it does not already 
possess and require. 

There is no doubt that the ‘‘air buffers” form an 
exceedingly valuable addition to a high-speed engine. 
The excessive compression otherwise required to main- 
tain the connecting-rods in constant thrust is a source 
of serious difficulty and loss. Moreover, an engine 
which depends for safe running upon the compres- 
sion of exhaust steam is unable to work at all 
when called upon to exhaust into a condenser. 
It is useless to close the exhaust early when there 
is nothing in the cylinder to compress, and the dis- 
asters which have overtaken single-acting engines 
on board ship have generally been due to this 
apparently little understood cause. The Willans 
engine, with its air-buffers, is of course independent 
of compression, and works as safely when exhausting 
into a condenser as when exhausting into the atmo- 
sphere. It can even dispense with compression alto- 
gether, and not only so, but it may be run at high 
speed by another engine, with steam wholly shut off, 
without fear of the connecting-rods ceasing to be in 
thrust. On the other hand, when running at moderate 
speeds, the air-buffer action can be dispensed with, 
if it seems desirable, by merely drilling large holes in 
the top of the piston G. 

Mr. Willans’ new engine appears to combine good 
points not hitherto looked for in any high-speed 
engine, and it is unfortunate that, owing to the pres- 
sure of orders, Messrs. Willans and Robinson have 
no hope of showing it at the Inventions Exhibi- 
tion, except in the form of drawings and models. 
They have found no small ditficulty, we are informed, 
in retaining the three-cylinder engines required for 
lighting Old London, and they have been compelled to 
refuse the invitations addressed to them to supply 
engines for lighting other parts of the Exhibition. We 
shall shortly publish some diagrams from the experi- 
mental engine. 


PNEUMATIC MOULDING MACHINE. 

THE Pneumatic Company, of Indianapolis, Ind., 
U.S.A., are introducing a new process for making 
moulds for castings, by aid of a machine which we 
illustrate on page 396. 

The tamping or ramming of the sand is of first 
importance in the moulder’s art, and hitherto the only 
feasible method of machine moulding seemed to involve 
the use of a fixed or rigid platen, against which the 
sand was pressed. Such a pressure, however, makes 
no provision for different heights of the points of the 
pattern; either the low spots are rammed too soft or 
the high points too hard. When the sand is too soft, 
the metal swells beyond the desired form; when tamped 
too hard, the gases are not vented, but held in the 
mould, preventing the iron from lying to the sand, and 
producing porous castings at such points. 

In some machines the pressure is brought by forcing 
the pattern against sand held by a rigid platen; this 
causes a hard skin on the sand immediately against 
the pattern, and thus prevents proper venting of the 
gases. 

The pneumatic method is based on the general 
principle of a yielding presser or a flexible diaphragm. 
A box frame incloses the pattern, and within this 
frame the pattern is raised and lowered by means of 
the rack and lever shown on the side, aided by a 
balanced counterweight ; means are also provided, if 
desired, to raise or lower the pattern by a compressed 
air cylinder and piston. When coming to position 
to receive the sand, the pattern passes through a 
silhouette or stripping plate, and when the pattern is 
withdrawn after pressure, this silhouette supports the 
sand, 

The flask rests on the top of the frame—upon it is 
lowered a sand box adjustable to varied depths of sand ; 
the sand is dropped from a hopper suspended above 
the machine. ‘The top plate, on the face of which 
is the bag to receive the compressed air, is lowered 
to bear on the sand. The plate is fitted to different 
depths of flasks by the adjustable hinge, and when 
the pressure is produced is held to its place by 
loops. Through the top plate, and into the flexible 
bag, compressed air is introduced to effect the pressure. 
The extent of the pressure is registered on a gauge, 
and to prevent more than desired pressure an ordinary 
safety valve is employed. The admission cock is a 
two-way valve that serves also to release the pressure. 
When the compressed air enters the expansible bag, 











the entire body of sand is subjected to a yielding pres- 
sure which conforms to the shape of the pattern, and 
thus the sand is compressed to a uniform density over 
the entire surface of the pattern. After proving the 
number of pounds pressure necessary for the mould, 
the safety valve is set to blow off at that point, and it 
is impossible for the most ordinary labourer to employ 
the force ignorantly. The valve is held open until the 
safety valve blows off, and the entire work is instan- 
taneous. The work then proceeds as rapidly as the 
flasks can be carried to and from the machine. 

There are certain difficulties generally met with in 
moulding machines which, it is claimed, are overcome 
in this machine, as follows : 

1, Too many porous castings. The yielding dia- 
phragm presses all points exactly the same, producing 
uniform density of sand. There being no hard spots 
the necessity of probing is obviated, and the gases tind 
free vent from all parts of the mould, and perfect cast- 
ings are the result. 

2. Loss of stock by excess of sand on the face of 
tne mould when the sand is pressed against a rigid 
platen. The expansible bag conforms to the excess of 
sand and makes its own release. The edges of all 
flasks set metal to metal and clamping cannot there- 
fore affect the mould; exact calculations can be made 
for thickness of the casting produced, while formerly 
margin was necessarily lett to insure sufficient stock, 
and usually resulted in expensive waste. 

3. Loss of labour under the tools in the machine-shop 
by reason of the excess of stock in the castings. When 
the sand is pressed against a rigid platen the surplus 
of sand cannot be fe ene the mistake must be 
made on the safe side, and the excess of metal in the 
castings requires from 10 to 15 per cent. more time for 
finishing in the machine-shop. The gauge and the 
safety valve on the new method admit of a perfectly 
uniform pressure on all flasks, and castings of like 
weight and thickness are the result ; and the work in 
the machine-shop is reduced to the minimum by leaving 
only sufficient metal to true up under the tool. 

No time is lost in changing patterns on these 
machines ; the pattern plate is not a close fit, but is 
centred and guided by the silhouette, or stripping 
plate. ‘This has formerly been a very expensive feature 
of machine moulding, by reason of the tedious and ex- 
pensive skilled handwork necessary to render the fit 
to the pattern close and exact. The process of pour- 
ing soft metal about the outline of the pattern to form 
the edges of the silhouette overcomes the expensive 
part of the work and forms a simple and durable 
device, easily restored when necessary. 

In ordinary machine moulding it has been found 
necessary to closely bar the flask to conform to the 
pattern, making requisite a large variety of flasks to 
suit the various classes of work. By the pneumatic 
method, the uniform pressure of the diaphragm on the 
sand in a flask of reasonable dimensions overcomes the 
necessity of bars, and admits of a common flask for all 
classes of patterns. 

The Atlas Engine Works, of Indianapolis, Ind., 
U.S.A., a factory having perhaps the largest produc- 
tive capacity in the world, employed exclusively in the 
construction of steam engines, uses this method, and 
all the moulds in their foundry are made by it, except 
such as are too large for the machines, viz., engine 
frames and flywheels. 

As a proof of the rapidity with which work can be 
done, the makers cite the fact that both cope and drag 
of a steam engine cylinder mould can be made in five 
minutes, 


NOTES FROM THE SOUTH-WEST. 

A New Transatlantic Line.—A new undertaking has 
been formed under the title of the South Wales Public 
Wharf Company (Limited). The directorate consists of 

essos, J. Gunn, R. Cory, A. B. Tellefsen, R. Mont- 
gomery, and R. Johnston. Lord Bute has shown his 
strong desire to encourage the import trade by making 
some important further concessions, and a first-class line 
of steamers will forthwith commence running between 
Philadelphia, Cardiff, and Belfast. The first steamers of 
the new line are to be the Lord Lansdowne, 3600 tons, 
and the Lord O’Neill, 3600 tons. The Lord Lansdowne 
left Philadelphia on Wednesday, and the Lord O'Neill 
will leave the same place April 29, and the two vessels will 
respectively sail from Cardiff May 9 and May 23. 


Newport.—The steam coal trade has continued quiet ; 
inquiries have been rather more numerous, but there has 
been no increase of actual business. Prices have not shown 
any material change. In the manufactured iron and 
kindred trades business has continued dull and unsettled. 
Last week’s coal clearances amounted to 44,118 tons. The 
shipments of iron comprised 250 tons to Rouen. There 
were were also sent away 50 tons of patent fuel, and 50 
tons of coke to Savona, From Bilbao there arrived 5153 
tons of iron ore. 


Cardif.—The steam coal trade has continued easy. 
Small coal has been in active demand, and prices have re- 
mained firm. Patent fuel has experienced little change. 
The various works are generally well employed, and prices 
have been firm. The house coal trade has shown a quieter 
tone. The iron ore market has remained in a depressed 
state. Last week’s clearances comprised 111,863 tons of 
coal, 2275 tons of patent fuel, 507 tons of coke, and 2145 
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tons of iron. 
ore, and 425 tons came 

The Great Western Line.—The steel-built steamer 
Warwick, of the Great Western line, has been loading for 
New York, at the Prinee’s Wharf, Bristol. She has been 
throughly repaired here, after an unfortunate mishap in 
the St. Lawrence last year, and is now ready for sea, 
Her dimensions are: Length, 316 ft.; breadth, 42 ft. ; 
depth, 25 ft. ; and she carries 3400 tons, 


Commerce of Bristol.—The foreign import trade of Bristol, 
during 1884, was less by 32,087 tons than that of 1883, or 
566,100 tons against 598,187 tons (according to the Bristol 
Docks office returns), and 522,405 tons against 553,542 tons 
according to that of the Board of Trade). This shows a 
falling off of about 54 per cent., being nearly the same 
proportion as that of the whole kingdom, which shows a 
falling off from 26,310,318 tons in 1883 to 24,696,685 tons 
in 1884, being 1,613,333 tons, or 6 percent. The coast- 
wise import trade of Bristol also showed a small diminu- 
tion of about 2 per cent., that is, from 674,541 tons in 1883 
to 662,095 tons in 1884, according to the Board of Trade 
account. The foreign export trade maintained about the 
same low level as for some years past. In 1883 the tonnage 
was 199,397 tons, and in 1884, 202,819 tons, while in 1881 
it was 204,603 tons. The coastwise tonnage with cargoes 
is not given, and the return, therefore, includes vessels in 
ballast, which leave Bristol for other ports, in the channel 
there toload. The total was 1,022,709 tons in 1883, and 
981.782 tons in 1884, showing a diminution of 40,927 tons, 
or 4 ver cent. last year. 


Bristol Docks.—There was an increase in the amount of 
dock dues collected at Bristol in 1884, in comparison with 
1883, of 4472/. on ships, and 3947/. on goods imported. The 
increase arose from the full dues received at the Avon- 
mouth and Portishead Docks, having been paid to the 
city during the four months, from September 1 last, when 
the 


From Bilbao there arrived 6520 tons of iron 
to hand from other sources, 


were transferred to the Bristol Town Council, against 
which the council will have to meet the extra cost and 
purchase and maintenance of those docks. 


Clifton Extension Railway.—The opening of the Clifton 
Extension Railway to Avonmouth for passenger traffic 
has not yet taken place. A clause in a Bill of the Mid- 
land Railway Company, enabling that company and the 
Great Western to complete the necessary signalling and 
other appliances at Sneyd Park Junction, has been 
passed. Much delay has taken place in carrying out the 
work, but there is every probability of the line being 
opened for passenger trains in the summer. 








NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday was another 
dies non with the Glasgow iron merchants and brokers, it 
being observed as the Spring Holiday, which has now taken 
the place of the Spring Sacramental Fast Day, the aboli- 
tion of which was resolved upon some time ago by the 
three leading ecclesiastical bodies. What with Good 
Friday, Easter Monday, and the Spring Holiday there 
has recently been much interruption to business within a 
very short period. When business was resumed on Friday 
the market opened with prices down per ton, but 
there was a gradual recovery, and the close was only 4d. 
per ton under that of Wednesday afternoon. There were 
transactions during the forenoon at 41s. 6d. up to 41s. 94d. 
cash, also at 41s. 9d. to 41s. 114d. one month, the close 
being buyers at the top quotations, with sellers wanting 
4d. per ton higher. Business was done in the afternoon 
at 41s. 94d. to 41s. 11d. cash, also at 41s. 114d. to 42s. O4d. 
one month, with buyers at the close offering 42s. 04d. one 
month, and sellers at 42s. 1d., the cash price being nomi- 
nally 41s. 11d. Monday’s warrant market was somewhat 
irregular, according as the Afghan news was considered 
wie or pacific; at the close, however, there was a gain 
of 3d. per ton. Transactions were reported on forenoon 
’Change at 42s., 41s. 10d., and 41s. 11d. cash, also at 
42s 14d. down to 42s. one month, and the close was 
sellers at 41s. 1ld. cash and 42s. 14d. one month, 
with buyers near. In the afternoon business was trans- 
acted at 41s. 1ld. up to 42s. 24d. cash, also at 42s. 14d. 
up to 42s. 4d. one month; and the close of the 
market was sellers at 42s. 2d. and 42s. 4d. cash and one 
month respectively, and buyers at 4d. per ton lower. 
The market was depressed nena: ig and prices ex- 
perienced a steady decline, falling 4d. per ton, or 1d. 
more than the previous day’s gain. Transactions took 
place in the morning at 42s, 3d. down to 42s, 1d. cash, 
also at 42s. 44d. down to 42s, 3d. one month, the close 
being sellers at the lower quotations and buyers offering 
4d. less per ton. In the afternoon business was reported 
at 42s. to 41s. 11d. cash, also at 42s. 14d. one month, and 
subsequently there were sellers at 41s. 1ld. cash, and 
42s, 1d. one menth, with buyers at 4d. per ton under. 
Very little change in prices took place in the market 
to-day. Both forenoon and afternoon 41s. 104d. cash and 
42s. 1d. one month were accepted, and those were about 
the closing prices in the afternoon. There have certainly 
been sharp fluctuations in prices during the past week, 
but, considering the exciting news that has come to hand 
from the East, coupled with the apparent probability of a 
war arising between this country and Russia, the market 
has been wonderfully steady. The steadiness is doubtless 
to be accounted for by the low prices ruling and the 
diversity of opinion as to the probable effect of a war on 
the iron trade of this country. Some persons contend 
that such interference with the labour market, and the 
destruction of material which it would be necessary to 
replace, would favourably influence the course of prices ; 
and others, on the contrary, maintain that the great 
interruption to general trade would far more than 
counteract those advantages, with the result that prices 
would decline. No change falls to be reported in 





regard to the position of general trade. There is a 
very little legitimate business in progress, and the reports 
which are coming to hand from the Continent and the 
United States do not hold out much prospect of an early 
improvement. The number of blast furnaces in actual 
operation is now 90, as against 89 at date of last report, 
an additional one having been blown in at Glengarnock 
Iron Works. <A year ago there were 92 in blast. That 
more furnaces will shortly be blown out, in order that pro- 
duction may be brought down to a level more in accord- 
ance with the consumption, appears to be pretty generally 
accepted. There is a very little inquiry for shipping iron, 
and prices remain almost without change. Last week’s 
shipments amounted to 9870 tons, as compared with 
7525 tons in the preceding week, and 12,981 tons in the 
corresponding week of last year. The largest quantities 
were sent to Germany (1100 tons), the United States 
(1070 tons), Holland (910 tons), Canada (565 tons), and 
Italy (545 tons). The stock of pig-iron in Messrs. Connal 
and Co.’s public warrant stores stood yesterday afternoon 
at 593,733 tons, as against 592,606 tons yesterday week, 
showing an increase of 1127 tons for the week. 

The Steel Trade,—On Wednesday of last week a meet- 
ing was held of the Scotch combination of steel manufac- 
turers, consisting of the Steel Company of Scotland and 
three other firms, at which it was agreed to advance the 
price of shipbuilding plates 2s. 8d. per ton—the circular 
rate now being 7/. per ton, subject to the usual discount. 
The steelmaking trade is decidedly brisk, when it is 
compared with various other allied branches of industry. 
All the plate mills of the Steel Company of Scotland, 
both at the Newton and Blochairn Works, are fully 
occupied, and practically all the steel-melting furnaces 
are in operation. 


The Admiralty Coaling Commission.—On Monday and 
yesterday inquiries were being made on the Clyde—at 
Glasgow, Greenock, and Renfrew—by the Admiralty 
Coaling Commission, consisting of the following officers : 
Admiral Grant, C.B. (chairman); Captain R. B. Butt, 
R.N.; Mr. Bernays, superintending civil engineer, Chat- 
ham Dockyard; Mr. Gilbert, naval storekeeper, Ports- 
mouth: and Mr. Richards, paymaster-in-chief, Royal 
Navy. Briefly stated, the object of the commission is to 
collect information with the view of arriving at the best 
type of collier suited for coaling vessels of the Royal Navy 
while lying in roadsteads or otherwise off port, and more 
especially in times of war. At several of the ports in the 
kingdom colliers of a decidedly more serviceable class to 
those in use in the Navy are at work, and the duty of the 
commissioners lies in recommending to the Admiralty the 
type of boat which they may consider superior to all 
others for the purposes of Her Majesty’s fleet. Admiral 
Grant and his colleagues saw much on the Clyde to interest 
them in their inquiries, and yesterday evening they left 
for Edinburgh, intending to visit Leith and Grangemouth 
in further pursuance of their duties, and before returning 
to London they will visit Newcastle, at which port there 
is said to be at work one of the most serviceable vessels of 
the class which they are examining. 


Locomotive Engines for Calcutta.—In the foreign and 
colonial shipments from the Clyde reported last week, there 
were included no fewer than thirteen locomotive engines, 
all for Calcutta, and all made in Glasgow. The total value 
of the shipment is set down at 20,250/. 


Iron and Steel Institute.—Autumn Meeting to be held in 
Glasgow.—It is understood that the Council of the Iron 
and Steel Institute, in response to a request in a memorial 
considered at a recent meeting, have agreed to hold the 
autumn meeting of the present year in the city of 
Glasgow. The memorial, after being signed by all the 
leading firms connected with the iron and steel trades in 
Glasgow and the west of Scotland, was presented to the 
Council by Mr. James Riley, general manager, Steel 
Company of Scotland, who is now one of the members of 
the Council of the Institute. The former Glasgow meeting 
was held in the year 1872. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Chesterfield and Derbyshire Institute of Engineers. —A 
general meeting of the Chesterfield and Derbyshire Insti- 
tute of Mining, Civil, and Mechanical Engineers has been 
held in the lecture room of the Stephenson Memorial 
Hall, Chesterfied. In the absence of the President (Lord 
Edward Cavendish, M.P.) Mr. George Lewis, of Derby, 
presided. Notice was given of a number of alterations in 
the rules to be proposed at the ensuing annual meeting. 
The notices included proposals relating to a rearrangement 
of the different classes of members, to written communica- 
tions from absent members being allowed to be incorporated 
in the discussion as printed in the Transactions, and to the 
name of the Institute, which it is suggested should be 
‘The Chesterfield and Midland Institution of Engineers.” 
The discussion on Mr. George Addenbrook’s paper on 
‘*The Bulkley Patent Injector Condenser” was com- 
leted, and a discussion on a paper on ‘“‘ Colliery 
ixplosions,” by A. H. Stokes, assistant Government 
Inspector of Mines for the district, followed. In the 
course of it Mr. Arnold Lupton, of the Yorkshire College, 
Leeds, alluded to the question of shot-firing in mines, 
remarking that there appeared to be a desire on the part 
of many people to put an end to shot-firing altogether. 
The object no doubt was a good one, but they had to con- 
sider the price at which the proposed abolition could be 
carried into effect, and whether they would even then 
gain the object they had in view. It was no use abolish- 
ing shot-firimg in one part of a mine, but to be effective it 
must be entirely abolished, and even stone headings 
must be driven by machinery or hacked out by a pick. 
He had made a calculation, and he believed that the extra 





cost would be equivalent to 4d. on every ton of coal raised. 


That was certainly not a large amount, but the question 
was whether they would save life by that increase in cost. 
He believed it would not have this effect, as to secure the 
same result as they got by shot-firing they must put more 
labour into the mine, and the more labour they had, the 
more men there were exposed to accident. he larger 
proportion of the men killed in collieries were not killed 
by colliery explosions, but by miscellaneous accidents, and 
the more miners they employed the more would they be 
likely to lose from these miscellaneous accidents. Other 
members took part in the discussion, the continuation of 
which was adjourned until the next meeting. 


_ The Strike and Lock-Out of Colliers.—At the present 
time, some 40,000 men, who are dependent on mining for 
their livelihood, are out of work, striking against a reduc- 
tion of their wages to the extent of 10 per cent. The men 
affected are those of South and West Yorkshire. At 
Denaby Main the whole of the miners who are domiciled 
under the Coal Company there, have been ejected from 
their houses, and this has caused a very bitter feeling on 
the part of the workmen throughout the district. The 
aspect of affairs is very depressing, and now that the 
crisis has arrived there is no knowing what the end of the 
dispute will be. 


Government Work.—Every house in Sheffield capable of 
turning out armour plates or weapons of offence is fully 
employed. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday there was a fair 
attendance on ’Change, but the market was again lifeless, 
No, 3 f.o.b. Tees for prompt shipment being quoted 34s., 
and in some instances a trifle less was accepted. The 
volume of business is very small considering the time of 
year. During the past few days better prices have been 
quoted for Scotch iron, but this fact does not appear to 
have imparted any vigour whatever to the depressed state 
of the Middlesbrough market. The undecided condition 
of political affairs and the threatening aspect continue to 
operate most unfavourably upon business which has been 
so long suffering from severe contraction, and the warlike 
outlook tends to still further hamper trade. The ship- 
ments are very disappointing up to datethis month, the 
total exports of iron from the Tees being only 26,800 tons. 
There is a general belief that more blast furnaces in 
Cleveland will have to be blown out unless there is a 
speedy revival in the demand for pig iron. In the hema- 
tite trade there is no alteration, and prices remain the 
same as those quoted last week. 


The Manufactured Iron Trade.—In this department 
there is a little more activity, and quotations are rather 
firmer, but there is still great scope forimprovement. At 
many of the works the output is small, and the plant is 
only fitfully engaged. 


Engineering and Shipbuilding.—In engineering there is 
a good deal of pen work going on in the North, but 
prices are still low and competition is exceedingly keen. 
On the Tyne, Wear, and Tees the activity in the ship- 
building trade is very apparent from the number of 
vessels in course of construction. At some of the yards, 
however, the work is being rapidly completed, and unless 
additional orders are quickly secured some firms will have 
to reduce the number of their hands. It is reported that 
Messrs. Dixon, of Middlesbrough, who usually employ a 
large number of hands, are getting very short of work. 


The Steel Trade.—The improved prices for all kinds of 
steel are fully maintained, and nearly all the works are 
well supplied with orders, but there is not such a heavy 
demand for steel plates as was anticipated a month or 
two ago. Freights to the Baltic and other ports have 
considerably advanced in consequence of the war prepara- 
tions, and itis hoped and believed if this improvement of 
freights is maintained, that some%orders for steamers will 
be placed on the northern rivers. 


The Iron and Steel Institute.—The spring meeting of 
this Institute will be held next month in London. Several 
papers of interest are to be read and discussed but none 
of them possess the attraction that those on dephosphori- 
sation commanded when the question was debated on the 
introduction of the Thomas-Gilchrist process. It is not 
expected that the attendance of members from the 
Middlesbrough district will be so numerous as on pre- 
vious occasions, but it is hoped that with the efforts of the 
Council the Institute meeting will be fairly successful. 


The Coal and Coke Trades.—Owing to the great strike at 
the collieries in Yorkshire, the prices of all kinds of fuel 
are firmer, and the demand is steady. 


End of the Engineers’ Strike at Sunderland.—It is stated 
that the engineers’ strike at Sunderland, which com- 
menced in June, 1883, is now practically at an end, the 
executive having announced to the men that they are at 
liberty to take work wherever they can get it. This 
dispute, which has lasted for nearly two years, commenced 
with about 1000 strike hands on the books, but consider- 
ably more than half of that number have obtained employ- 
ment elsewhere. The cost of the strike is estimated at 
about 40,0007. 





SoutH AvusTRALIA.—Before the close of the last session 
of the South Australian Parliament, the Colonial Govern- 
ment re-introduced and carried the Silverton Railway Bill 
(to the New South Wales Border), also the Narracorte 
and Mount Gambier Railway Bill. A new Loan Bill 
was further passed for 1,560,400/. for various public works, 
of which railways figure as the largest item, viz., for 
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“TS ENGLAND TO BE CAUGHT 
NAPPING ?’ 

WE are used to this style of headings now-a-days, 
the papers having teemed with them for the last six 
months and more. Nearly all the articles and 
pamphlets written under such sensational titles 
have had reference to some part of our armament 
neglected, ships and guns having had the lion’s 
share of criticism, and it is to be feared that in 
most of the articles published, our deficiencies in 
these matters are much more often understated 
than the reverse. A pamphlet bearing the title of 
the present article has just emanated from the pen 
of Mr. James Atkinson Longridge, being a copy of a 
letter written by him to the Right Honourable Hugh 
Childers, M.P., Chancellor of the Exchequer, and 
dated March, 1885. Our readers will recognise Mr. 
Longridge’s name as that of the inventor of the 
wire construction of ordnance, and will remember 
that we have already reviewed several works and 
pamphlets written by him on the same subject. 
The subject is, in our opinion, so important that we 
recall these works to the minds of our readers. They 
are as follows: ‘‘ Modern Ordnance,” a letter to 
the Right Honourable Hugh Childers, M.P., Secre- 
tary of State for War, 1882. This was followed in 
1884 by ‘*‘ A Treatise on the Application of Wire to 
the Construction of Ordnance,” which again was 
backed up a little later in the same year by ‘‘ Our 
New Armament,” a letter to the Right Honourable 
the Marquis of Hartington, the Secretary of State 
for War. The object of these various publications 
was to lay plainly before the public the advantages 
offered by the wire system of construction, and the 
correspondence that had taken place between the 
inventor and the War Office on the subject. In 
pursuance of this idea the pamphlet, to which we 
have referred above has been published, and con- 
tains much matter for thoughtful consideration. 

After a few words on the importance of the subject 
the author calls attention to the expenditure which 
will have to be met in re-arming the Navy, and 
gives the following figures : There are forty-seven 
ships actually afloat or ready for sea, carrying guns of 
over 9 tons weight to an extent of 4640 tons. There 
are eight ships already launched and preparing for 
sea, carrying guns of over 9 tons weight to the ex- 
tent of 1050 tons. There are seven ships, not yet 
launched, which will require 1416 tons of heavy 
guns. Hence in the next two years, to replace 
obsolete armament and to arm new ships, 7106 tons 
of heavy guns will be required. For new ships 
just laid down, 1200 tons of heavy guns will be 
required, and for coaling stations 1500 tons. Of 
smaller guns, that is guns under nine tons, we will 
require to replace obsolete armament to the extent 
of 6293 tons. The total of our requirements then 
stands thus : 

9806 tons of heavy guns. 

6293 light 
The author then proceeds to state what has been 
done so far to satisfy this vast requirement, and, 
quoting Sir Thomas Brassey as his authority, de- 
clares that at present we have no heavy guns afloat ; 
that in eighteen months we may hope to have 1306 
tons ready, and twelve months later 256 tons more, 
being a total of 1562 tons of heavy guns promised 
by September, 1887, leaving a deficit of 8244 tons. 
Of the lighter natures he aftirms that there is at the 
present moment a deficit of 5000 tons. The cost 
of all these guns will, if built of the present type, 
be 2,200,000/. 

The author then suggests the three following 
questions : 

1. How are these guns to be procured ? 

2. Are we sure, when we have them, that they 
will not, like their predecessors, be found ineffective 
and inferior to the guns of other nations ? 

3. May there not be a better and more economical 
system of construction than the one which now finds 
favour with the War Office and its advisers? 

In answer to the first question we are told that 
Woolwich cannot do it, figures being again brought 
forward to prove this fact, and, therefore, either 
the Woolwich establishment must be largely in- 
creased or supplemented by another gun factory at 
acost of 500,000/. or 600,000. 

The second question, Mr. Longridge professes to 
be able to answer without hesitation, and affirms 


” ” 


that the type of guns now being made at Woolwich, 
will be produced at an enormous cost of time and 
money, and that when they are produced, they will 
be unsafe, cumbrous, and deficient in power. Then 
follows a justification of this statement, and an 
enumeration of the true principles on which guns 
should be built, namely, the proper degree of 
shrinkage to be applied, and a protest against the 
large charges of slow-burning powder now used. 

Mr. Longridge then goes on to discuss the 43-ton 
gun of the present type, and points out that in the 
Times of the 6th ult. it was stated that it was in- 
tended to use a charge of 400 lb. in the 43-ton gun 
of the Collingwood, but that the charge produced 
very severe strains on the gun, and that it is pro- 
bable that the full charge will not exceed 295 Ib. 
From this hypothesis the author goes on to point 
out that if the charge in this gun has to be reduced 
in this way, we have no guarantee that the charges 
of the other breechloading guns will not have to 
be reduced similarly, and then, where are these 
2000 ft. muzzle velocities of which we hear so much? 
Weare afraid that Mr. Longridge is in error here 
from ignorance of technical terms, though of course 
he may be correct; but with the new heavy guns 
two charges are supplied called the battering and 
the full charge, the former of which is intended to 
be used in action, and the latter, which is generally 
about three-fourtlis of the first, is reserved for ordi- 
nary target practice. It appears quite probable that 
it is to the latter that the Times referred when 
speaking of the full charge of 295 pounds. However, 
to continue, Mr. Longridge severely criticises the 
110-ton guns of Elswick manufacture, pointing out 
that over the powder chamber they are composed 
of no less than five concentric coils, and that Sir 
Joseph Whitworth’s experiments have proved con- 
clusively that shrinkage cannot be relied upon even 
in the case of one tube shrunk over, so what will it 
be with the five concentric layers? A comparison 
of this 110-ton gun with one of 80 tons built on the 
author’s principle follows, but the writer goes on to 
say that he does not consider a gun of 80 tons weight 
necessary, for a 60-ton gun on the Longridge prin- 
ciple could be made to throw a projectile of 1250 lb. 
with a muzzle velocity of 2300 ft. with a charge 
of 556 lb. of powder, which at 2000 yards, would 
pierce 37 in. of iron. All this is apropes of the 
second question. Now comes the answer to the third. 

This is partly replied to already, since Mr. Long- 
ridge has shown that an 80-ton gun on his principle 
could do the work of a 110-ton on the Woolwich 
system. As to the expense, the 110-ton costs 
19,500/., while the 80-ton gun proposed could, he 
says, be made for 4000/. The saving to the nation, 
supposing the system to be adopted, Mr. Longridge 
estimates at 1,500,000/., to say nothing of the 
saving in plant, which he estimates at 450,000/., 
making thus a total saving of 1,950,000/. 

Mr. Longridge then reiterates his old request and 
asks for two or three guns to be made from his 
designs under his direction, and tested for power 
and endurance, utterly repudiating the idea that 
the wire guns now being made at Woolwich are 
being made on true principles, and prophesying 
that what they are doing will turn out simply a 
waste of money and throw discredit on the whole 
system of wire-gun construction. Then follows 
some praise to the present head of the Royal Gun 
Factory, and a regret that the responsibility of our 
gun-making is not vested entirely in the hands of 
one man instead of being shared by the members ot 
the Ordnance Committee, &c. The Ordnance Com- 
mittee, in particular, Mr. Longridge does not con- 
sider up to the duties they have to perform, and 
apparently bases his opinion on the way in which 
they have neglected his own invention. The pam- 
phlet concludes as follows : 

‘*T ask that the money which is now being wasted 
over wire guns shall be spent in the direction indi- 
cated by one who has probably given more attention 
to it than any other man, and not under the direc- 
tion of a body of men who are ignorant of its first 
principles.” 

To the first part of this request we append a 
hearty ‘‘ amen,” and nothing would please us better 
than to see this system given a fair trial under its 
own inventor, but the author, we venture to think, 
goes too far when he describes the Ordnance Com- 
mittee as a ‘‘ body of men ignorant of its first prin- 
ciples.” We regret that Mr. Longridge should have 
allowed himself to put this expression down in black 
and white (whatever his private views of the matter 
may be), because it cannot but militate against the 
chances of his system being tried, and because it 
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must be borne in mind that this same Ordnance 
Committee are selected from the scientific men of 
the navy and army, who if their technical education 
has not been very deep, have at all events the 
reputation for possessing a very great amount of 
common sense, and that in addition to these officers 
there are two of the author’s own cloth attached to 
the committee, who, though they may not have 
given so much attention to the subject as he has, 
yet can hardly be described as being ignorant of 
first principles. However, it is done, and there is 
no help for it now, and though the effect will pro- 
bably be to engender a certain amount of irritation 
amongst those who have the working of the matter, 
the figures quoted in the pamphlet are terribly 
significant, and, if correct (and Mr. Longridge’s 
position is such that we cannot doubt this), it seems 
nothing short of madness to refuse such an offer as 
that now again made by Mr. Longridge. There 
may be something more in the steel construction 
than appears on the outside, and the fact that a 
pushing firm like that of Sir William Armstrong 
and Co. have not taken up a system so promising 
as this appears to be, seems to show that it may 
have its disadvantages as well as its advantages, 
but to us it seems simply suicidal to refuse to try 
a system which looks so promising and offers so 
many advantages, if successful. 

We have deprecated Mr. Longridge’s bad opinion 
of the Ordnance Committee, but we fully concur in 
his wail over the lack of responsibility amongst 
those charged with the construction of ourguns. We 
are admittedly behindhand with our guns, and very 
little seems to be done in the way of mending matters. 
The question is, who is responsible? And to this 
question we can get no answer. This state of 
affairs is bad; bad for our gunnery, bad for the 
nation, and bad for those amongst whom the re- 
sponsibility is hidden. Let us hope that a remedy 
may soon be found (plenty have been suggested 
lately), and applied, not before it is too late, fora 
lasting mischief has been already done, but before 
we lose that proud pre-eminence which used once 
to be the country’s boast. 


A SELENIUM BATTERY. 

THE discovery of an electro-generative selenium 
cell by Mr. Charles Edgar Fritts, a New York elec- 
trician, may be considered as one of the most notable 
advances which have recently been made in elec- 
trical science. The electrical properties of selenium 
. have been the subject of research by many experi- 
menters, including Mr. Willoughby Smith, Pro- 
fessor W. G. Adams, and Dr. Werner Siemens ; but 
since the original observation by Mr. May and Mr. 
Willoughby Smith that the electrical resistance of 
granular selenium diminishes when a ray of light 
falls upon it in the dark, there has been no addi- 
tional fact brought out of so much importance as 
Mr. Fritt’s discovery that selenium cells of a certain 
construction are capable of generating a current 
under the action of a ray of light. 

The peculiar cell devised by Mr. C. E. Fritts, and 
er in his name, together with that of Mr. 

aniell H. Hopkinson, consists of a stout metal 
back-plate, say of brass, having avery thin layer of 
selenium pressed over it ; and over the face of this 
layer a film of gold, silver, or platinum foil. These 
metal outsides form the electrodes of the cell, and 
the foil is chosen so thin as to allow the light to 
pass through it when it falls onthecell. The foil is 
generally the positive electrode, and the current 
enters the selenium by it, and leaves by the back- 
plate. In any case the direction of the inci- 
dent light is across the selenium, and this coinci- 
dence of the current and the light is believed by Mr. 
Fritts to be a great advantage, and to account for 
the extreme sensitiveness of his cells to the influence 
of light. For not only do the cells generate a 
current, but when used like ordinary selenium cells 
they show a change of resistance for a given change 
of illumination which is far beyond anything yet 
obtained by selenium cells of the older construction, 
in which the light impinged on the selenium at 
right angles to the direction of the electric current 
through it. Dr. Werner Siemens had succeeded in 
producing a selenium cell about fifteen times more 
conductive in sunlight than in the dark, but Mr. 
Fritts had made a cell 337 times more conductive 
in hazy sunlight than in the dark. In fact, this 
cell gave 108,000 ohms resistance with the current 
of five Leclanché elements in the dark, and only 
320 ohms in sunlight, so that no less than 99.704 
per cent. of the resistance temporarily disappeared 
under the action of the rays. 











An apparatus for forming these cells consists of a 
mufile or heating chamber having a door and a rigid 
shelf or platform provided with guides, between 
which is fitted a slide. A handscrew for applying 
pressure passes down through the centre of the 
roof. A bridge or brace-piece extends down the 
sides of the chamber and under the shelf. Heat 
for softening the selenium is supplied by a gas jet 
below, and some scrap iron or other suitable 
material is placed in the lower part of the chamber 
to equalise the heat, while a thermometer indi- 
cates the temperature reached. 

Press-plates, with a layer of selenium between 
them, are placed on a slide and adjusted by 
means of pins so as to come centrally under the hand- 
screw. The slide, when pushed into the chamber 
between the guides on the shelf, always takes up 
the same position under the screw, so that an even 
pressure is applied to the selenium as it melts. To 
make the plates come together parallel pieces of 
sheet metal may be introduced so as to insure the 
proper thinness and uniformity of the selenium 
film. The under-plate may be the back-plate of 
the finished cell; the upper being of steel or 
other metal with which the selenium does not 
combine. 

The selenium used should be as pure as possible, 
and formed into thin sheets before being placed in 
the annealing press. Here the heat softens it, and 
pressure is applied to bring it tothe required thin- 
ness and parallelism of surface. This being accom- 
plished, the selenium is annealed by bringing it to 
the melting point, or nearly so, and then allowing 
it to cool slowly. It will be seen that in this press 
the forming and annealing of the cells are both 
effected. The standard size of cell made by Mr. 
Fritts is 2} in. by 2 in. in surface, and has a layer 
of selenium from ; 9/55 in. to zg%_ in. thick. On 
removing the upper press-plate from the selenium 
a very thin gold foil, or other transparent con- 
ductor of electricity, is applied instead, to serve as 
one electrode; the back-plate being the other. 
The gold film can be fixed on with alcohol, or be 
deposited by galvanoplasty. The cells are either 
made singly or in groups. 

The battery used by Mr. Fritts is the Leclanché, 
and curiously enough he finds that the kind of 
battery has a marked effect on the sensitiveness of 
the cells to light. While very sensitive to the 
Leclanché current, he finds that they are much more 
insensitive when the current from a bichromate 
battery is employed. Hence Mr. Fritts infers that 
it may be possible to find a voltaic battery which 
will render the cells still more sensitive to light 
than the Leclanché battery. When the current 
generated in one of his photo-electric selenium 
cells by the action of light is used instead of the 
voltaic current, it renders the cell it is passed 
through much more sensitive to light than even the 
Leclanché current. For example, one cell whose 
highest ratio of resistance in dark and light was 
80 to 1 with the Leclanché current, gave a ratio of 
120 to 1 with the photo-electric selenium current. 

Another observation of Mr. Fritts is that one 
surface of the cell offers a higher resistance to the 
current sent into it than the other. This surface, 
which is usually that covered by the gold leaf, is 
utilised as the anode, because Mr. Fritts finds that 
the cell is more sensitive to light when the current 
enters by it. In one instance the resistance of this 
anode surface was 256 times higher than that of the 
cathode ; but usually the ratio is not more than 
10 to1. The cells are also influenced by variations 
in the strength of current. Some show a greater 
resistance when the current increases ; others when 
it decreases. These changes are, in the opinion of 
Mr. Fritts, not due to heating in the cells. 

Another peculiarity of the cells is that they may 
be in astate of low resistance and insensitiveness 
to light, or in a state of high resistance and extreme 
sensitiveness to light. Moreover, a cell can fre- 
quently be excited from a low into a high state by 
sending an intermittent or alternating current 
through it. In the low state the resistance may be 
only a few ohms; in the high state it is usually 
between 5000 and 200,000 ohms. 

When employed as photo-electric generators, it is 
well to protect the gold or light-receiving surface 
from the effects of heat by a layer of clear alum 
water. The current generated flows outside the 
cell from the back-plate to the gold-foil or front 
electrode. It is a continuous current, and of con- 
siderable electromotive force, but its precise value 
has not yet been given. Sunlight, diffused day- 
light, and even lamp-light, serve to excite it. 
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The current is useful for all the ordinary pur- 
poses to which an electric current is applied, and 
will doubtless be utilised in a variety of ways. Mr. 
Fritts has, we believe, employed it for testing, regu- 
lating, telephoning, and photometric observations, 
The cells being dry and compact, will prove very 
portable and convenient, especially since, unlike 
the voltaic battery, they require no chemicals. 

When the current through a cell is rapidly in- 
terrupted, it emits a musical note corresponding in 
vibrations to the rate of interruption. This note 
is produced at the face of the cell, which thus acts 
as a telephone receiver. Mr. Fritts also remarks 
that experiments show that an undulating tele- 
phonic or vocal current passed through the cell will 
cause the latter to emit speech. Moreover, the cell 
will sing or speak when a ray of light, varying 
according to the voice, as in the photophone of 
Professor Bell, is allowed to fall upon it. 

The photo-electric cell can, according to Mr. 
Fritts, be employed as a photometer by measuring 
the currents generated in it by a standard light, 
and by the light to be tested. The cells with gold 
foil permit the green rays to reach the selenium ; 
cells with silver foil the blue rays, and hence by 
using three cells faced with metals, permitting the 
chief colours to fall on the selenium, it will be pos- 
sible to arrive at an estimate of the value of a light 
by combining the effects due to its elementary 
colours. A purely transparent solid conductor suit- 
able for the front electrode of the cells, has not yet 
been obtained by Mr. Fritts; and it may be re- 
garded as a desideratum worth the seeking. Ob- 
viously, also, the photo-electric cell can be used as 
a regulator of electric lamps, since the current 
generated in it by the light of the lamp can be 
employed to vary the strength of the current in the 
lamp by changing resistances or actuating switches, 
vales, and so on. 

Several of Mr. Fritts’ cells have been sent to 
eminent physicists in Europe who have experi- 
mented with selenium, and among them Professor 
W. G. Adams and Dr. WernerSiemens. The latter 
has tested the electro-generative property of the 
cells, and found it to be of a permanent nature. 
He finds that when the gold leaf is illuminated a 
difference of potential is established, which is appa- 
rently proportional to the light, and lasts while the 
light impinges on the foil. The current generated 
flows in the direction of the incident rays. 

The supposition that this current is due to thermo- 
electric action would seem to be negatived by the 
fact that dark heat rays do not excite it. Mr. Fritts 
entertains the idea that the penetrating light is 
directly transformed into electricity, and the fact 
that the current is apparently proportional to the 
intensity of the light tends to confirm this view. 
With cells exposed to the unclouded sky, Dr. W. 
Siemens found the electromotive force to increase 
pretty regularly from 9.30 a.m. to 11.35 at midday, 
and then remain fairly constant until 3 p.M., after 
which it decreased pretty regularly, thus showing 
that the current followed the intensity of the day- 
light. Further experiments will no doubt throw 
fresh light on Mr. Fritts’ interesting discovery. 


AMERICAN TIME. 

Tue time used in the United States is not the 
mean solar time of the nearest city or astronomical 
observatory, but what is called ‘‘standard” time, 
being the mean time at each fifteenth meridian of 
longitude from Greenwich. In the eastern portion 
of the country, the 75th meridian which passes 
nearer to Philadelphia than any other large city 
furnishes time to the belt between 67} deg. and 
824 deg. west longitude, which is exactly five hours 
slower than Greenwich mean time. The belt of 
15 deg. width lying to the west, relies on the 
time at 90 deg. west longitude, and one hour 
slower than the eastern section, and so in all ordi- 
nary uses of division of time upon this wide country, 
the matter is thus reduced to a simple and exact 
difference, changing by an hour at each belt of 
fifteen degrees. Telegraph lines are cleared at noon, 
and the exact stroke at twelve o’clock is sent along 
the wires. 

For many years the mills at Lawrence and 
Lowell have received the electric signal to ring their 
bells from the astronomical observatory of 
Harvard University. 

A person can obtain the standard time at any 
telegraph station by pains the price of a ten-word 
message to Harvard Observatory, generally 25 
cents (say, one shilling), The line is switched in cir- 
cuit with a clock which closesacircuit at every second 
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except the fifty-ninth, so the click of the telegraph 
after a longer interval among the second beats, 
indicates the beginning of a new minute. The 
cities announce the standard time by one stroke 
on the fire alarm bells, sometimes at 11.45 a.m., 
and less frequently at twelve noon. All United 
States Signal Service meteorological stations in 
cities drop a large time ball on a staff at noon. 
Notwithstanding all these commendable precautions 
against getting left, there are a number of concerns 
which sell time much cheaper than the rates offered 
by the dying royal reprobate who offered ‘‘ mil- 
lions for a minute of time.” 

The Time Telegraph Company have in a number 
of cities, clock dials at the houses of subscribers 
indicating the correct time without any personal 
attention whatsoever. On most of these secondary 
dials, an electrical impulse moves the hands every 
minute, but on other circuits the impulses move the 
hands every second. The mechanism moving the 
hands is an ordinary step-by-step motion, made in 
a very careful manner, and operated by the armature 
of an electro-magnet. The circuit-closing device of 
the main clock accomplishes its work in a very 
ingenious and simple manner. The accompanying 
diagram illustrates the arrangement. 

A is the support of the pendulum which carries 
the tilting arm f f, at the ends of which are knife 
edge contacts bb. The two springs a a are also 
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provided with knife edge contacts ; the meeting of 
these contacts completes the circuit through the 
coils of their respective electro-magnets dd. The 
armatures of these magnets are attached to a rock- 
ing arm which also moves the springs a a, so that 
the contacts are not made until the pendulum 
swings a little by the centre, when this contact is 
made and the spring applies its force to swing the 
pendulum, reducing to a minimum the work re- 
quired to make the contacts. 

A shunting device introduced into the circuit at 
each contact which is taken out of circuit after 
the contact is broken, prevents any sparking at the 
contact points. The knife edge contact pieces are 
composed of iridio-platinum, and the springs are 
made of the same length of radial swing as the arm 
carrying the lower knife edge, so that the contact 
is a firm touch without scraping. 

A clock at the recent Philadelphia Exhibition 
controlled 80 dials in different parts of the building. 
In some of the clock circuits in practical use in cities 
where this system is in operation, the electricity is 
supplied by dynamos ; and this work presents a 
field in which a satisfactory secondary battery would 
be especially valuable. 

The Oram Time Regulating Company uses the 
telephone to transmit the time to every telephone 
ona circuit. An instrument connected with a clock 
makes a communication with every telephone con- 
nected with the central office, giving a slight buzz 
at every hour, minute, and second, except the 
fifty-ninth ; thus twelve minutes past two would be 
transmitted : buzz, buzz—interval—buzz, buzz 
twelve times, so that a subscriber to the central 
office can learn the exact time by listening at the 
telephone. The same fact can be obtained by 
looking at a watch or clock, if it is right. This 
buzz is so low as not to interfere with the ordinary 
use of the telephone. 

The Meteorological Bureau of the United States 
contributed to the Philadelphia Exhibition an 
exhibit of a fine collection of instruments used at 
the stations of the United States Signal Service 
Corps for taking simultaneous observations upon 
the atmosphere every six hours, which are tele- 
graphed to Washington and serve as a basis for the 








official prognostications of the weather for the 


coming twenty-four hours. The chief signal officer 
issues the ‘‘ probabilities” of the weather at mid- 
night, they are transmitted by telegraph, and 
bulletins are put up in every post-oftice and other 
public places, and also published by the press. 
An enterprising Philadelphia dealer in dry goods 
prefixes the probable weather at Philadelphia to 
his advertisements in the daily newspapers. These 
probabilities are correct about eight times out of 
ten, and partially correct in nearly every instance, 
although they are apt to be somewhat oracular in 
breadth of expression. 

An artificial transit instrument is used to measure 
the personal equation of observers. As a moving 
ray of light from a lamp passes the cross hairs of a 
telescope, it records the time of transit on a chrono- 
graph, and the individual also records his observa- 
tions on the same chronograph by means of a Morse 
key, affording a record of the two closures of the 
circuit for measurement and comparison. 








CONDENSATION OF SULPHUROUS 
ACID GAS. 

AN article recently published in America draws 
attention again to the patent of Dr. H. Réssler, of 
Frankfurt, taken out in 1882, for a process for con- 
densing sulphurous acid, in furnace or other gases, 
previous to discharging into the atmosphere, and 
suggests the extended use of the apparatus in ques- 
tion. Dr. Réssler is connected with the important 
establishment at Frankfurt for refining silver and 
separating gold from silver. This latter work is 
carried on by means of ‘‘ parting” by sulphuric acid, 
during which process a very large amount of sul- 
phurous acid is driven off, accompanied also by a 
considerable quantity of sulphuric acid vapour. 
This vapour of sulphuric acid, issuing from the 
chimney of the works, caused a dense white fume 
which, in some weathers, settled rapidly down and 
caused much annoyance to the neighbourhood, 
giving rise to complaints and prosecutions. A 
series of experiments were made with a view to find 
some good method for condensing the vapours, the 
sulphurousacid being less objected to as it was rapidly 
diffused in the air and caused little or no annoyance 
when discharged from a tall chimney. It was not 
found at all an easy matter to condense vapour of 
sulphuric acid, which would pass considerable 
columns of water, or even spray chambers, without 
condensing. Finally an apparatus was adopted by 
which the object in view was perfectly obtained, 
barely a trace of sulphuric acid passing away. The 
gases from the ‘‘parting” vessels were driven 
through a column of water in a fine state of division, 
being discharged at the bottom of the column 
through a fine rose in the form of a ring of lead 
pipe. The suction required was obtained by means 
of a Korting injector. It was soon found that not 
only was sulphuric acid vapour condensed in the 
water, but that also some of the sulphurous acid 
was converted into sulphuric acid during the pro- 
cess, being oxidised by the oxygen of the air that is 
drawn in with the ‘‘ parting” gases, and passes with 
these through the apparatus. In order to utilise 
the sulphuric acid condensed in the water, copper 
in the form of precipitate, or of granules, was placed 
in the containing cylinder so that it might be 
oxidised and dissolved to copper sulphate under the 
action of the sulphuric acid and the air passing 
through. This was very successful, and it was soon 
found that another very important reaction took 
place which had not been looked for. As soon as 
any quantity of copper sulphate existed in the 
liquor it was found that nearly all the sulphurous 
acid was converted into sulphuric acid, very little 
passing out to the chimney. The reason of this is 
that sulphurous acid reduces copper sulphate, a cor- 
responding amount of cuprous oxide being formed 
and the sulphurous acid being oxidised to sulphuric 
acid. Anacid solution of copper sulphate, treated 
by passing a current of sulphurous acid gas, is 
rapidly altered to a dirty green colour owing to this 
reducing action. If then air is passed through, the 
solution regains its original colour, the copper being 
again fully oxidised. In Rdssler’s apparatus the 
reduction and re-oxidation go on simultaneously, 
and the copper sulphate thus becomes a carrier of 
oxygen, acting like the nitrous gases of the ordinary 
chamber process for manufacture of sulphuric acid. 
It is claimed that gases containing as little as 1 per 
cent. by volume of sulphurous acid gas can thus be 
used to give sulphuric acid, and that 80 to 90 per 
cent. of the sulphurous acid is converted. The 





sulphuric acid may be utilised as it is made for pro- 
ducing copper sulphate by solution of copper in the 
apparatus, copper sulphate being drawn off at in- 
tervals and crystallised. Or acid may be obtained 
almost free from copper by simply keeping enough 
copper sulphate in solution in the apparatus to 
cause the conversion of the sulphurous acid to go on 
and tapping off a portion of the liquor at intervals. 
The liquor can be maintained at such a degree of 
strength of sulphuric acid that, on cooling, the 
copper sulphate separates out, not being soluble in 
strong acid except at a high temperature, and so 
leaves almost pure acid. The apparatus is in con- 
stant use at Frankfurt. The ‘‘converter” is a lead 
or lead-lined cylinder of some 3 metres high by 
24 metres wide. The liquor stands in it to rather 
over half its height. The gases coming from the 
parting apparatus pass down a lead tube of some 
15 centimetres bore, which forks near the bottom 
and joins on to a lead ring of similar bore and per- 
forated all over with very small holes. We are not 
aware whether the apparatus has found any applica- 
tion beyond that at Frankfurt. We have seen it at 
work there and been satisfied as to the conversion 
of the major part of the sulphurous acid gas con- 
tained. The inventor claims that it would be ap- 
plicable to works on a large scale producing sul- 
phurous acid gas too dilute for chamber conversion, 
but causing much damage to vegetation ; and that 
it would pay for itself and leave a profit quite apart 
from the question of rendering the gases harmless. 
But obviously it must be a costly job to force all 
the gases through a column of water, 4 ft. to 5ft. in 
height, by means of injectors, and except under 
very favourable conditions as to price of coal and 
price of acid (or copper sulphate), we imagine the 
profit would not be realised. The process may, 
however, be well worthy of a trial in cases where 
the sulphurous acid has to be condensed at all cost. 


NOTES. 
A TextiLe SHIELD. 

Tue Mexican Indians, when at warfare with 
troops, make a shield out of their blankets by 
wetting and holding them up by the upper edges. 
Bullets sway the blankets instead of penetrating 
them, the blanket acting like a ballistic pendulum. 
These blankets are hand-woven, and are fulled 
until thick and waterproof. The object in wetting 
them may be to facilitate the glancing of bullets 
which strike the blankets at acute angles. 


LicHTED WEATHERCOCKS. 

Clocks have long been lighted by electricity, and 
it is now proposed to illuminate weather vanes in 
this way. A London firm propose to erect a gigantic 
vane, 20 ft. long by 6 ft. in diameter, and light it 
internally by an arc lamp, which would show a red 
light at one end of the vane and a white at the 
other. Whether the game is worth the candle 
(power) may be questioned, except as an advertise- 
ment, but it may be mentioned as another employ- 
ment of the electric light. 


Liezic’s STATUE. 

In August, 1883, a marble statue of Liebig was 
unveiled at Miinich, and shortly after became 
afflicted with an outbreak of brown spots. These 
proved absolutely incurable by the ordinary methods 
of treatment known to science, and a commission of 
savans was appointed to study the nature of the 
spots and try to effect their removal. The labours 
of this learned body have recently been given to the 
world in the Bulletin of the Berlin Chemical Society. 
“One of the spots was removed, and this, on analysis, 
was found to contain permanganate of potash and 
nitrate of silver. The spots were then treated with 
a compound of kaolin soaked in sulph-hydrate of 
ammonia. This application was repeated many 
times and water was also freely applied until the 
excess of alkaline sulphuret disappeared. It was 
then only necessary to dissolve the sulphurets in 
cyanide of potassium with which the dressing of 
kaolin was soaked.” The treatment was perfectly 
successful and the statue is now as well as can be 
expected. 


An AUDIBLE DEMONSTRATION OF THE EaRTH’s 
Maenetic Inpvction. 

Dr. Schaper recently demonstrated to an audience 
the magnetic induction exercised by the earth. A 
number of telephones were arranged in series upon 
one circuit, which was rapidly made and broken 
by an interrupter. A telephone was then re- 
peatedly turned end for end in such a way that its 
north and south poles were alternately the upper- 
most, and at each reversal a crack was heard in all 
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the telephones, resulting from the induction of the 
earth on the central magnet. If the experiment 
be made with an induction bobbin only, the crack 
is extremely feeble, due in that case to the induction 
of the earth on the bobbin. The telephone may be 
replaced by a magnet wrapped with insulated wire. 
The degree of sensibility of the telephones can be 
determined, if the axis of rotation of the magnet 
employed in the experiment be brought little by 
little nearer to that of the inclining apparatus. 
M. Schaper is occupied in the construction of a 
magnetometer of inclination on this principle. 


Extraction oF Zinc By ELECTROLYSIS. 

Martin Kiliani, of Miinich, who has from time to 
time written several interesting articles on electro- 
lysis, is the patentee of a method of zinc extraction. 
The material to be worked—precipitated zinc oxide, 
calamine, calcined blende, zinc ashes, &c.—is 
placed in lead-lined wooden vats, and digested 
with a liquor consisting of ammonia and ammonium- 
carbonate, till the liquor is saturated with zinc. 
After filtration the solution then passes to a reser- 
voir, from which it is fed continuously to the 
precipitation tanks. The cathodes in these are of 
zinc or brass, the anodes of sheet iron. A portion 
of the zinc in solution is precipitated in a compact 
metallic form on the cathodes, with a corresponding 
liberation of oxygen at the anodes. The liquor 
passes through the precipitation tanks at a speed 
regulated according to the amount of zinc contained 
and the strength of the current at the electrodes, 
and then flows into a reservoir at a lower level, 
from which it is pumped up again into the first 
tanks to extract a fresh amount of zinc, and pass 
again to the precipitation tanks. All the vats and 
reservoirs are well covered over to prevent loss of 
ammonia. 

Om Scovts. 

Among the strange matters developed in the 
unusual order of things pertaining to the oil wells 
of Pennsylvania is a class of adventurers termed 
oil scouts. When any artesian wells are sunk ina 
new district the information respecting their success 
and delivery is of great value to prospectors in the 
vicinity, and, as a consequence, new wells are fre- 
quently surrounded by a timber stockade and 
patrolled by armed men, who treat with severity 
any trespassers. A man once penetrated through 
the cordon of guards and hid under the derrick 
floor at a well, and succeeded in taking his de- 
parture after staying there two days waiting to 
learn whether the well was to be successful. For 
this information, his share amounted to 50,000 dols. 
in cash, and in interest worth 150,000 dols. in a 
well which was at once driven in that vicinity. 
Another scout learned the capacity of a new well 
by noting the depth of a tank at two different 
times, and thus obtained the data necessary to 
gauge its flow. The whole business is typical of 
what always occurs in sparsely settled mining 
regions where there is but little law and order to 
control the diverse elements of men in their 
struggle after sudden wealth. 


A New Process or BLEACHING. 

Mr. Charles Toppan, the American chemist who 
has been identified with many discoveries in the later 
derivatives of petroleum for surgical purposes, as 
cérates, petroleum jellies, and certain antiseptic pre- 
parations which are widely used in hospitals and in 
private practice, has recently been applying, on a 
large scale, a certain solvent of vegetable gums, which 
is composed mainly of petroleum products, for the 
purpose of bleaching cotton goods. At the bleachery 
devoted to this process, a number of tons of goods 
are finished daily, and the results are of the most 
favourable nature, the lustre of the goods being 
excellent, while the action of the solvent being 
limited to the removal of the gummy matter, the 
strength of the fabric is not impaired, and the loss 
in weight averaging 4 oz. to the pound. It has 
also been applied in an experimental manner to 
numerous fibrous stalks, as flax, ramie, china grass, 
sisal, esparto grass, certain of the cactus family, and 
even the stalks of the cotton plant. In the manner 
of its application the material is boiled in the solvent, 
and afterwards treated with the ‘‘ chemic,” or 
mixture of chloride of lime and acid, in the usual 
manner. With the thick stalks mentioned above, 
a certain amount of attrition is necessary during the 
final washing. It has also been used to deglutinise 
silk cocoons, the principal value of its application 
being in its use on perforated cocoons, where in 
leaving the chrysalis for the moth state, the grub 
cuts many of the filaments and detroys the silk 





for reeling purposes. Reeling of silk is commer- 
cially successful only in tropical countries where 
labour is very cheap, but the processes of spinning 
damaged cocoons is akin to those carried on in the 
spinning of worsted yarns, and carried on in 
countries where organised mechanical handicraft 
may be obtained. 

SutpHur Extraction spy Means or CaLcium 

CHLORIDE. 

A process for extracting sulphur from the con- 
taining rock, by heating it in a solution of calcium 
chloride, above the melting point of the sulphur, 
was patented in Italy in 1868 by Dépérais, but 
could not be used with advantage till the price of 
calcium chloride fell, owing to its production in 
large amount as a waste in the ammonia-soda manu- 
facture. Its price now, delivered in Sicily, is 
95 francs per ton, and the process is in work at 
several places. The plant consists of two wrought- 
iron boilers of about two cubic metres capacity, 
placed together and so arranged as to be heated 
alternately by the same fire. The calcium-chloride 
solution is heated to 120 deg. Centigrade, which is 
below its melting point but high enough to melt 
out the sulphur and allow of its collection. Some 
of the ores fall to powder in the liquor, and this 
powder mixes with the sulphur. For these ores 
special arrangements of feeding troughs and gratings 
are in use to enable the sulphur to be collected as 
pure as possible. It is stated that this process gives 
purer sulphur than the old liquation process, causes 
less loss, and has the great advantage that it can be 
used all the year round, as it does not give off any 
gases to injure vegetation ; whereas the old process 
was so bad in this respect that it could only be kept 
going a part of the year. 

PROTECTING WoopEN BUILDINGS. 

A very simple method of rendering wood factory 
buildings of greater resistance to fire consists in 
filling the spaces between the studding with a grout 
made of sand, lime, and a large proportion of saw- 
dust, mixed with sufficient water to flow slowly ; it 
becomes quite hard, is a poor conductor of heat, 
and will not ignite although it is charred by ex- 
posure to an intense fire. This applies toa building 
already constructed, where it would be a difficult 
task to remove the sheathing, or lath and plaster 
already on the inside walls. Where the studding 
is already exposed on the inner side, the space is 
frequently filled with brick, masonry, or large tiles 
made for such purposes. A new material made for 
such purposes in America is called terra-cotta 
lumber, and is composed of top clay, which overlies 
the firebrick clay, mixed with equal or double 
quantities of sawdust. Every vestige of the saw- 
dust disappears in firing, leaving the tiles very 
porous. Its use is not limited to filling walls, but 
it is applied to other purposes of construction where 
refractory materials are desired as for short joists 
between iron floor beams, roofs, coverings to iron 
columns and beams, sheathings for internally fired 
boilers, and steam pipes. Small cylinders of this 
material are arranged with suitable coverings, filled 
with petroleum, and used for torches. Nails and 
screws can be driven into it, and it can be cut to 
dimension with edge tools as desired. 


THE CLYNDOGRAPH. 

The clyndograph of M. Moessard is a new 
panoramic photographic apparatus, which by a 
simple rotation of the objective gives the cy- 
lindrical perspective of the earth. A view furnished 
by the apparatus embraces an angle of 170 deg., so 
that a complete turn of the horizon is obtained in 
two views and a fraction of 20 deg. range. The 
instrument is based on the principle that a lens or 
combination of lenses, constituting a photographic 
objective, may be subjected to any movement what- 
ever without the image it produces on a screen 
changing its form or position, provided that the 
movement takes place around the nodal point behind 
which is maintained immovable. This follows from 
the known property of the nodal point being the 
point of view of the perspective produced. Sup- 
pose, then, there be (1) an objective suspended 
horizontally and turning round a vertical axis pass- 
ing by its after nodal point ; (2) two vertical shutters 
fixed behind to right and left of the objective, to 
limit the field in the horizontal direction and arrest 
rays too oblique ; (3) a screen, of cylindrical form 
vertically centred upon the axis of rotation, and hav- 
ing for radius the distance of the nodal point from 
the principal focus of the objective. In any position 
whatever of the objective the lie of the country 
comprised in the field of the instrument will be 





projected on the screen. If the objective be put in 
motion one gets successively for each point of the 
panorama an immovable image which impresses the 
eye or sensitive paper whilst the point remains 
between the twoshutters. In M. Moessard’s actual 
apparatus Thiebaut sensitive plates are used to 
receive the impressions. The instrument is ex- 
pected to prove useful in preliminary surveying 
and military operations. 


Tue Som or Manrrosa. 

The fertility of the soil of Manitoba, our new 
north-western territory in America, now unhappily 
the scene of a revolt, is well attested by the follow- 
ing analysis by Dr. J. H. Munro, of a specimen of 
black prairie earth taken from a farm near Birtle, by 
Professor J. P. Sheldon. The specimens contained 
organic matter and water 9.70 per cent., small stones 
and gravel 1.41, gravelly sand 2.45, coarse sand 
64.20, fine sand 11.70, clay 10.54 per cent. The 
fine earth when sifted and dried at 100 deg. con- 
tained organic matter and combined water 10.07 per 
cent. Silica and insoluble silicates 83.41, ferric 
oxide and alumina 4.195, carbonate of lime 0.96, 
magnesia 0.487, potash 0.271, phosphoric acid 0.195, 
chlorine 0.010, sulphuric acid a trace. The total 
nitrogen was 0.412, the total minerals soluble in 
water 0.048, the total potash (K,O) soluble in water 
is 0.0081. The sample examined was a fine sandy 
soil, remarkably free from stones, and dark in 
colour, owing to vegetable matter, of which it con- 
tains a large quantity. The sand and gravel are 
chiefly fragments of quartz, with an admixture of 
spangles of mica and other minerals derived from 
the older rocks. The proportion of nitrogen is very 
high, even when compared with the best English 
pasture soils. Potash and phosphoric acid are also 
in abundant supply, and the only element of fer- 
tility threatening to become deficient is lime. The 
high relative proportion of magnesia is noteworthy 
in connection with the fitness of the soil for raising 
grain. 

TAR AND AMMONIA FROM COKE OVENS. 

At a recent meeting of the German ‘‘ Verein zur 
Befirderung des Gewerbefleisses,” the subject 
under discussion being the advantage to be obtained 
from fitting coke-ovens with the requisite plant for 
condensing tar and ammonia, Dr. W. Cohn gave 
some figures which he has recently obtained from a 
works in Upper Silesia, where thirty coke-ovens 
have been altered for the condensation of bye-pro- 
ducts. At those works 100 kilogrammes of coal 
yield 3 per cent. of tarand 1 percent. of ammonium 
sulphate. The thirty ovens coke daily 50,000 kilo- 
grammes of coal. The price on the spot for tar is 
43 marks (1 mark =1 shilling) per 100 kilogrammes, 
and for ammonium sulphate 25 marks per 100 kilo- 
grammes. It has been found that the treatment of 
the ammonia water costs, for fuel, labour, &c., 
9 marks per 100 kilogrammes of ammonium sul- 
phate produced, so that, the selling price being 
25 marks, the profit is 16 marks per 100 kilo- 
grammes. The daily production, according to the 
above figures, is 1500 kilogrammes of tar and 500 
kilogrammes of ammonium sulphate, giving together 
a gain of 1474 marks. The wages, interest, and 
amortisation on the condensation plant do not 
come to more than 474 marks per day, so that there 
remains a clear gain of 100 marks on the coke 
obtained from 50,000 kilogrammes of coal. The 
yield of coke is 65 per cent., giving 32,500 kilo- 
grammes of coke per day, showing a profit from 
condensed products of 0.31 marks per 100 kilo- 
grammes of coke, or equal to exactly half the total 
cost of the coke previously. In working the poor 
iron ores of that district the consumption of coke 
is nearly 200 kilogrammes per 100 kilogrammes of 
iron produced, so that the profit from the bye- 
products reduces the cost of the iron by nearly 
6 marks per tonne of 1000 kilogrammes. 


CompustTIon In Driep GaAsEs. 

At a recent meeting of the Chemical Society, Mr. 
H. B. Baker, B.A., read a paper in which he 
showed that moisture is necessary for the combus- 
tion of carbon and of phosphorus in oxygen. In 
his experiments it was found that phosphorus in 
presence of dried oxygen could be heated over an 
Argand burner without taking fire, whereas with 
moist oxygen it took fire. In the same way carbon 
in dry oxygen failed to ignite over the flame of a 
Bunsen burner, but moist carbon burnt with scin- 
tillating flashes. In the discussion which ensued, 
Dr. Armstong pointed out that these results went 
to show that probably chemical action did not take 
place between two substances. His present view 
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was that chemical action was reversed electrolysis, 
or in other words that, in any case in which chemical 
action was to take place, it was essential that the 
system operated upon should contain a material of 
the nature of an electrolyte. Neither oxygen nor 
hydrogen is an electrolyte, therefore a mixture of 
these two gases only should not be explosive. For 
the same reason a mixture of pure oxygen and pure 
carbonic oxide should not be explosive. Mr. Dixon 
has found by experiment that a mixture of dried 
oxygen and carbonic oxide does not explode under 
the electric spark. On the other hand Mr. Cowper 
was able to explode mixtures of hydrogen and 
oxygen however dry. Mr. Crookes said that, in 
making incandescent lamps, he had found that some 
lamps broke down very soon, and traced it to the 
phosphoric oxide in the drying tubes attached to 
the pump having deliquesced. It was practically 
impossible to dry gases with sulphuric acid, and it 
was almost as difticult to do so with phosphoric 
oxide. He had only succeeded by passing the gas 
through 6 ft. of combustion tubing, in which phos- 
phoric oxide had been tightly packed. Mr. Vernon 
Harcourt said that oxygen inclosed with phosphoric 
oxide would, for several days, probably become as 
nearly dry as oxygen in the combustion tube men- 
tioned. 


TEMPERING OF MeETALs By CoLp FLow. 

The tempering of metals during the operations of 
drawing and spinning are well known to all conver- 
sant with the details of such work. Cartridge tubes 
must be annealed between the several operations. 
Ward’s process of making bolts by the cold flow 
of iron, also requires that such bolts be annealed 
before the threads are cut ; even in flat plates, it is 
known that the roll temper of thin flat plates of brass 
or steel is veryuniform. It is stated that when Mr. 
A. H. Emery, of New York, was engaged in making 
his testing machine for the United States Govern- 
ment, the result of exhaustive experiments upon the 
subject showed that the temper of steel plates as 
they are rolled is more uniform than is possible by 
any later tempering. Some recent experiments on 
the substitution of low steel for copper and brass 
in the manufacture of cold-drawn tubing, showed 
that in the process of drawing the steel became very 
hard and of increased tensile strength. This new 
feature is extending the uses to which low steel can 
be applied. A cannon has been made from such 
metal by drawing a6-in. tube with walls } in. thick ; 
a 7-in. tube was drawn cold, and when warmed 
was forced over the first tube; a third tube was 
fashioned in like manner 8 in. in diameter, and 
when forced over the other two, completed a 6-in. 
gun, with walls 14 in. thick, and cylindrical in 
outline. It is claimed that such a gun of this 
dimension, which has been submitted to the United 
States Ordnance Board for examination, has sus- 
tained a water pressure of 75,000 lb. per square 
inch; this corresponds to a tensile stress of 
100,000 1b. per square inch of metal. Be it so; 
admitting that the gun did withstand such a pres- 
sure once, it is no measure of the resistance which 
can be relied on as a safe working pressure of the 
impact of explosion of powder. Some enthusiastic 
traveller, on learning that the tensile strength of 
certain tropical spiders’ webs is greater than that of 
steel wire, has jumped to the conclusion that the 
ideal cannon would be made by reeling such webs 
around a thin steel tube. 


Tue SoutH Foretanp LicnutHouse EXPERIMENTS. 

The long series of experiments made during last 
summer and autumn at the South Foreland to test 
the respective merits of oil, gas, and electricity for 
lighthouse illumination, have been brought to a 
close, and the reports will now be drafted and pub- 
lished. Pending their appearance, which will neces- 
sitate some delay owing to the voluminous character 
of the observations, we may mention that the evi- 
dence is in favour of the electric light on the whole, 
because of its far-penetrative power. While the 
rays of oil and gas lights were lost sight of at a dis- 
of eight miles, the electric light could be seen for 
14 miles; and with gas or oil at its maximum 
power, and visible for 10 miles, the electric light 
could be seen for 144 miles. Although the arc is 
very much reduced in fogs, it still appears to be 
visible further than gas and oil. By direct tes- 
timony of observers, the electric light became visible 
in dense fogs at a distance of 1900 ft. to 1500 ft., 
whereas gas and oil were only discerned at dis- 
tances of from 1500 ft. to 1250 ft. This is an im- 
portant point, because it was thought that gas and 
oil might have the advantage over electricity in 





dense fogs. There is no doubt that fog does quench 
the direct rays of the are light in a remarkable 
manner ; but how much this would diminish its effi- 
cacy in a practical sense was not well known hitherto. 
Probably the white haze surrounding the lamp is 
detected for a considerable distance, although the 
arc itself in a fog has lost its brilliance. So long as 
this haze is seen, mariners will learn to distinguish 
it as the lighthouse. The heating due to the use 
of gas was found to be very considerable. With 
the original 88-jet burners the temperature rose to 
200 deg. Fahr., but the subsequent use of 108-jet 
burners brought it to 300deg. and 350deg. Fahr. 
These burners gave an illuminating power of 2400 
candles. The electric arc lamps used gave a light 
of 12,000 candles each. Four of the gas burners 
were superposed in a quadriform arrangement, and 
three are lights were sometimes used. For the oil 
lights the Trinity House six-wick burners were 
employed, each giving a light of 800 candles. We 
may add that although the experimental trials are 
for the present over, the photometric observatory 
and testing towers will be allowed to remain for 
further use and testing purposes. This is a sensible 
decision, since whatever the result of the trials at 
present, they cannot be regarded as conclusive while 
the subject of illumination is engaging so much 
attention. 
Nava BREAKDOWNS. 

Many of our readers will doubtless remember the 
numerous mishaps that were supposed to occur to 
the British fleet in the ‘‘ History of the Battle of 
Port Said,” that appeared in this journal last year. 
It was often said to us at the time this brochure was 
appearing that the accidents were exaggerated, and 
it was absurd to suppose the English Navy was in so 
inefficient a condition. This was before attention 
had been so forcibly drawn, as it has been within 
the last few months, to the inefficient state of our 
naval administration. People are not so incredulous 
now, and we shall probably be believed when we 
state that the ‘‘ History” was strictly founded on 
fact, so far as the mishaps were concerned. Weare 
not yet at war with any naval power, but by way of 
comment on this subject, would call attention 
to the following facts concerning H.M.S. Monarch, 
which have come tolight. This vessel had steamed 
from Alexandria to Port Said, and having coaled at 
the latter port, left on the 28th of last month for 
Malta. The admiral commanding-in-chief was on 
board. A speed of eight knots only was being made, 
the vessel’s bottom being very foul; on the 29th 
water was entering the ship through the stern tube 
in sufticient quantities to cause uneasiness in the 
mind of the chief engineer, and he accordingly 
communicated with the captain. As, however, 
there appeared no immediate danger, and the 
admiral’s presence at Malta was most urgently re- 
quired on account of the political aspect of affairs 
with Russia, it was decided to keep on. The 
number of revolutions were, however, reduced, in 
order to lessen the friction on the bearings. After 
this we learn there was ‘‘ a gradual increase in the 
quantity of pulverised brass washed into the ship, 
and this continued until the stern length of the 
shafting began to drop out of line, owing to the 
wearing down in its outer bearing.” It was then 
found necessary to stop the engines and wait the 
chance of a tow, the distance from Malta being 
about 250 miles. The Monarch burnt the electric 
light from her mast-head, and sent up rockets all 
night, but it was not until noon on the following 
day that she was sighted by the steamer Hamp- 
shire. This vessel stood by the disabled man-of- 
war all that day and night, and, on the next morn- 
ing, aided by favourable weather, got a cable on 
board, and ultimately towed the Monarch until her 
coal gave out, which happened within thirty miles 
of Malta. The Monarch then anchored in sixty 
fathoms, and after several ineffectual attempts was 
towed into port by the Duke of Devonshire, 
transport. It is said that the chief engineer of 
the ship had made complaint for the past two years 
that part of the machinery had not been in proper 
order, but no effect had resulted from his com- 
plaints. It is not stated however that any part that 
could have caused the breakdown in question had 
been adversely reported on. 


THREE-WIRE SysTEM FOR INCANDESCENCE 
LicHTING. 

The question of the three-wire system for incan- 
descence electric lighting has naturally grown to 
be one of great importance, as the present method 
of its use saves five-eighths of the weight of copper 








used in the mains. This arrangement of conductors 
was first invented by Mr. L. B. Jones, electrician 
of the Amoskeag Mills, at Manchester, U.S., for 
the purpose of arranging an installation of incan- 
descence lamps in one of the mills of that corpora- 
tion, which was situated at some distance from their 
dynamo building. The actual work of this construc- 
tion was begun in September, 1881, although the 
drawings and calculations had been made for the 
conductors some time previously. The three-wire 
system has been fully described in ENGINEERING, 
December 19, 1884, and has been widely intro- 
duced in connection with the Edison system of in- 
candescence lighting. Recently this problem has 
received especial attention from some writers in the 
technical press, who in certain instances have ad- 
vanced propositions which are to some degree unten- 
able. Plans have been advanced with a multiple 
series of six parallel conductors and five dynamos 
in multiple, or one between each pair of mains. The 
figure below illustrates the proposed method of con- 
nection. The dynamos are represented by D,, D., D., 
&c., and M,, M,, M.,, are the corresponding mains, 
the cross lines with the small circles representing the 
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branch lines and the incandescent lamps in multiple. 
The portion of the diagram represented in full lines 
is now in extensive practical operation, while the 
dotted portion refers to the hypothetical phases of 
the problem, which form the basis of this criti- 
cism. In none of the elaborate calculations is 
any consideration given to the relation which the 
cost of five smaller dynamos bears to the one 
or two larger ones which they are to displace. 
Neither has any reference been made to the prac- 
tical difficulties in the way of running these dynamos 
in electrical unison, nor the effects upon the dy- 
namos of the variable demarids on the several 
branches which might result in sending heavy and 
even opposing currents through a portion of the 
machines. One writer omits the cost of electric 
energy lost by the resistance of the conductors, but 
estimates the economy to be 


For two conductors, 3 (})?=1.000 
», three ee $(4)?= .375 
3s 1008 a $(4)2— 222 
» five a § (z)°= .156 
os ae ” $(4P°= -120 


The system of proportioning conductors used by 
Mr. Edison is based upon a uniform percentage of 
waste of energy in all conductors, and on this plan 
saves 623 per cent. with the three-wire plan. One 
critic urges that this is based upon a sacrifice of 
economy in running expenses in order to reduce the 
cost of conductors, and claims that by reducing the 
weight of copper in the conductors 50 per cent., in- 
stead of 624 per cent., that there would be a saving 
of 25 per cent. in interest on cost of conductors 
and a saving of 50 per cent. in waste of electric 
energy in the conductors. He adds these two 
ratios and claims that it shows an economy of 
75 per cent. in place of 624 per cent., but such an 
arithmetical error ought not to be allowed to 
deceive any one unfamiliar with such technical 
details into presuming that any such economies 
mean a saving of such a percentage of the first 
cost, or of operating expenses of an incandescence 
electric plant. A relative economy in amount 
of copper in mains is one thing, and a relative 
economy in any operating expense is an equally 
welcome fact, but of another ilk, and should 
not be added except when reduced to terms of 
specific value. The question of the proportions 
of conductors has received an analytical treat- 
ment, of which the results are herewith tabulated. 
None of the writers upon this subject in the 
American Engineer or Science seem to have given 
any consideration to the amount of loss which the 
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several incandescent electric light systems allow for 
the resistance of conductors, when in fact the lead- 
ing companies have in their private pamphlet of in- 
structions tabulated sizes of wires based upon a loss 


Thomas A. Edison’s System.* 
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S. Carhart’s System. 
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*, H. M. Paul’s System. 
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* No system has been applied with more than three parallel 
mains, 
of 5 per cent. for resistance of incandescent mains, 
while in arc lighting systems other matters tend to 
make the selection of conductors variable according 
to specific circumstances. 








THE NEW BELTED CRUISERS AND SINGLE- 
TURRETTED BATTLE SHIPS. 

FoLLow1ncé upthe article which werecently devoted to 
the six unarmoured torpedo cruisers for the Admiralty, 
the contract for which we mentioned had been 

laced with Messrs. J. and G. Thomson, one of the 
lading shipbuilding firms on the Clyde, we have now 
to make some remarks regarding the other warships 
for the construction of which tenders have been asked 
of a number of shipbuilding firms in England, Scot- 
land, and Ireland—ten or eleven in all. The designs 
and drawings for these new warships were opened for 
inspection on Monday, the 2nd ult., and tenders are 
returnable in the course of the present week for the 
two classes of vessels of which we are about to speak. 
There are, in all, seven new vessels included in this 
proposed increase to the Royal Navy, the probable 
cost of which is set down at nearly 3,000,000/. sterling. 
Five of these vessels are to be belted cruisers, and the 
other two are to be ammour-clad single-turretted battle 
ships. 

he the former three Clyde firms have been asked to 
tender, namely, Messrs. John Elder and Co., Messrs. 
R. Napier and Sons, and Messrs. J. and G. Thomson ; 
and the other shipbuilders that have been requested to 
send in competing tenders are Messrs. Samuda Bro- 
thers, Poplar ; the Thames Iron Works and Shipbuild- 
ing Company; Messrs. Laird Brothers, Birkenhead ; 
the Barrow Shipbuilding Company; Messrs. Palmer 
and Co., Jarrow-on-Tyne ; and Messrs. Harland and 
Wolff, Belfast. Tenders for the belted cruisers have 
also been asked from all the above-mentioned firms, 
and in addition tenders have been asked from Sir 
William Armstrong, Mitchell, and Co., Newcastle, 
from Messrs. William Denny and Brothers, Dum- 
barton, and from Messrs. Caird and Co., Greenock. 
It does not follow, however, that all the firms will 
forward competing tenders in either class for which 
they have been selected. 

Dealing first with the belted cruisers, we have to 
remark that they may be regarded as having been 
evolved out of the unarmoured swift despatch vessels, 
the Iris and Mercury, of eight or nine years ago, and 
out of the more recent vessels of the ‘‘ Mersey” class, 
those which under the names of Arethusa, Leander, 
and Pheton, were built by Messrs. R. Napier and Sons. 
The despatch vessels and the ‘‘ Merseys” which fol- 
lowed, them have a number of important differences in 
respect of engine power, speed, &c., but they agree as 
to form and dimensions, the latter being: Length, 
300 ft., and breadth 46 ft., with a displacement of 
3700 tons. The new belted cruisers, however, will 
have 10 ft. more beam, and they will measure 300 ft. 
by 56ft., the displacement being increased to 5000 
tons; but instead of having a protective steel deck 
they will have, as their special feature, a steel-faced 
armour belting 200 ft. long and 10 in. thick, with 6 in. 
of backing. ‘They will be fitted with engines of 7500 
indicated horse-power, the same as the Iris and Mer- 
cury, whereas those of the Leander and her sister ships 
were of only 5500 horse-power, and those of the 
Mercury class 6000 horse-power. As in the new 
**Scouts,” the boilers will be worked by forced 
draught in a closed stokehole; while the engines 
are to be of the horizontal type driving twin screws, 
The cylinders will be 42in, and 71 in. in diameter, 





respectively, with ager stroke of 42 in. Steam 
will be provided by four double-ended boilers, 
working at a pressure of 120 lb. per square inch, 
and having a total grate surface of 500 square 
feet, and their total weight is not to exceed 720 tons. 
Cast-steel framing and hollow steel shafting will be 
used throughout, as in the case of the vessels of the 
Leander class, 

The hulls of these vessels are to be of steel through- 
out, the weights and thicknesses of the materials 
being of the lightest possible. As is usual in war- 
ships, they will be minutely subdivided into separate 
compartments by means of bulkheads, which, while 
contributing to the structural strength of the vessels, 
will also in a very great degree add to the excessive 
expense in which the nation is involved by the build- 
ing of such ships. 

As regards their armament, these belted cruisers 
will be provided with a variety of means of offence 
and defence. Each vessel will have two 18-ton 
guns, one of them being so placed forward as to 
be able to fire all round the bow to about 50 deg. 
abaft the beam, and the other being situated aft to 
fire through a similar sweep round the stern. There 
will also be twelve 4-ton guns and six machine guns ; 
and in addition a torpedo armament will be provided 
both above and under the water-line. 

Each vessel is to be manned by a crew of from 
330 to 350 officers and men, accommodation for whom 
will be provided on the second deck above the water- 
line. In respect of their mechanical and other appli- 
ances, such as duplicated steering gear, mechanical ven- 
tilation, pumping and draining arrangements, rapid and 
effective means of handling ammunition, telegraphs, 
indicators, tell-tales, voice pipes, &c., these vessels will 
be as perfect works of modern engineering as science 
and constructive skill can make them ; while as vessels 
of war, they will certainly be formidable. It is ex- 
pected that their speed will be 18 knots. They are 
to be ready for delivery within 24 years. 

The two armour-clad single-turretted battle ships, 
for which tenders have been asked, are intended to be 
not only formidable but to be the most powerful war- 
ships in the British Navy. In their design all the best 
structural features of the vessels of the ‘‘ Admiral” class 
will be combined and embodied. They will have a 
steel-faced armour belt, 16 in. thick, extending over 
one-half the length of the vessel, instead of only one- 
third, as in the ‘‘ Admirals.” It is 2 in. less in thick- 
ness than the armour belting of those vessels, but that 
difference will be more than counterbalanced by the 
structure which has been designed to support the 
armour, and by the manner in which the shock of a 
shot is transmitted from the armour itself to the main 
structure of the ship. The support or wood backing to 
the armour belting will not exceed 6 in., but the plat- 
ing behind it will be 24 in. in thickness, instead of 
1 in., as has hitherto been the practice. Then, again, 
behind the plating just referred to, there will be a very 
massive cellular structure 2 ft. deep. Altogether, the 
armour arrangements of these two battle ships seem 
to be very much stronger than those adopted in 
the vessels of the ‘‘ Admiral” class. While the main 
structure of these new ships is very similar to that 
of the vessels on which they are intended to be an 
improvement, there are certain points of difference of 
considerable importance. One of them has reference 
to the magazines, the arrangement of which is very 
different from that of any former armour-clads. They 
are placed in the very heart of the ship, as far removed 
as possible from the possibility of penetration from shot 
above and from torpedo below; in fact, these com- 
bustible store-rooms are in the middle line of the ship, 
ranged about 10 ft. up from the keel, and protected 
on each side by the boilers and engine-rooms, as also 
by large blocks of coal bunkers. 

These vessels will have the following dimensions : 
Length, 340ft.; breadth, 70 ft.; depth, 45 ft. ; with 
a displacement of 10,500 tons, the extreme draught 
of water being 27 ft. 3in. ‘lhere will be three com- 
plete and two partial decks, one of the latter being 
above the upper and the other below the lower deck. 
The upper deck is about 11 ft. above the water, and 
is quite clear except where it is occupied by the 
anchors, The main and lower decks are occupied by 


cabins, store-rooms, and the numerous steam engines bef, 


which are necessary to do all the laborious work of the 
ship. Beyond the armoured belt, which extends for 
about 170 ft., there is no protection to the ends of these 
vessels, with the exception of that formed by a 3-in. 
steel deck, from 6 ft. to 10 ft. below the water line ; 
but as no projectile is likely to reach to such a level 
below the water, the flotation below that point may be 
considered as being quite secure, 

In the armament of the new vessels there will be 
two 110-ton guns, each 44 ft. long, mounted in a 
circular revolving turret, which is protected by 18 in. 
of steel-faced armour, revolving with it and actually 
forming part of it. Very complete protection is afforded 
in this turret to the guns, gunners, and the machinery 
for working the projectiles. In this respect the new 
armour-clads will be a great improvement upon those 
of the ‘‘ Admiral” class. These guns have not an un- 





interrupted all-round fire. They are placed forward. 
of the middle of the ship, and have a complete swee 
round the bow to about 60 deg. abaft the beam on cok 
side. But in order not to be absolutely without the 
power to fire right astern, an 18-ton gun is mounted 
right aft en barbette with a light steel protection 
around it. In addition to the heavy guns just spoken 
of, there are twelve 4-ton guns mounted on the broad- 
side on the upper deck, and protected by a 3in. shield 
the whole length of the battery, which is about 
150 ft. long, and at the ends by 6 in. steel-faced 
armour. The armament also includes a swarm of 
small quick-firing guns, which are placed at every con- 
venient point of vantage in the ship, and are intended 
to resist torpedo-boat attack. These vessels are to 
have very formidaple torpedo attacks of their own, in- 
cluding five above-water and four under-water torpe- 
does. For the working of the ship and the armament 
the crew will consist a about 450 officers and men. 
The main engines of these vessels are to be of the 
triple-expansion type, vertical inverted, driving twin 
screws, and occupying totally separate engine-rooms. 
They are to be capable of developing 8500 horse-power, 
and will, it is expected, drive the ship at from 16 to 164 
knots per hour. Steam will be provided by eight 
boilers placed in four separate boiler-rooms, with two 
funnels abreast of each in the ship. It is intended that 
the machinery in its complete state shall not exceed 
1080 tons. All the openings to the machinery and 
magazine spaces are to be protected by very thick 
glacis plates and shell- proof gratings. The vital 
parts of the ship are all within the armoured belt, and 
unless a shot actually gets through the thick steel 
plates and structure of the side, it is difficult to see 
how any of the vital parts can be deranged. These 
armour-clad ships are to be completed within 34 years. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, April 4, 1885. 

THE production of nails in the United States last 
year was 7,581,379 kegs of 100 lb. each, against 
7,762,737 kegs for 1883, or 24 per cent. more than last 
year’s production. The output in Pennsylvania was 
2,281,678 kegs ; West Virginia 1,098,617 kegs. The 
capacity for making steel nails is being rapidly sub- 
stituted for iron nailmaking, and the demand for both 
iron and steel nails is steadily increasing, especially 
in the west and south, where a great deal of building 
and manufacturing enterprise is being displayed ; idle 
capacity is seeking employment in the new sections 
of the country, opened up by railroads during the past 
two or three years. The steel rail mills are making 
from from 25 to 33 per cent. of their production in 
ingots and blooms for rolling into other shapes than 
steel rails, and this demand renders the depression in 
steel rails less apparent. There are inquiries on the 
market this week for some 40,000 tons for trunk lines 
for western and southern roads, but most of the offers 
are at prices below what makers are willing to accept. 
It is probable that some 8000 or 10,000 tons will be 
booked within three or four days, and at a little less 
than 2.7 dols. per ton. The demand for merchant 
steel is active, and nearly all the steel works are fairly 
engaged, although none are working full capacity. 
There are inquiries on the market for between 5000 
and 6000 tons of bridge iron. Building material of 
all kinds is in active demand ; house and shop build- 
ing will be prosecuted with great vigour all this 
season ; labour is contented, no general strikes are 
anticipated, and contractors are closing important 
negotiations this week in all large eastern cities for 
large operations. The spring business has been dis- 
appointing in iron and steel, but manufacturers look 
forward to a much earlier than usual opening of the 
fall trade and a compensating improvement in demand. 
The course of the administration is satisfactory to 
— of all shades of political opinion, and the 
usiness interests of the country are assured that no 
wild freaks of statesmanship will be indulged in. The 
anthracite region starts to work this week to mine 
2,400,000 tons of coal this month, and a heavy demand 
is reported here and at New York for all kinds of 
bituminous and hard coals, The supply of fuel will be 
unusually large this season ; prices are lower than ever 
ore. 








LAUNCHES AND TRIAL TRIPS. 

Messrs. Scott and Co., Bowling, on Saturday, the 
4th inst., launched the Tartar, an iron screw steamer 
measuring 120 ft. by 19 ft. Gin. by 9ft.6in. She has 
been built to the order of Messrs. R. Walker and Co., 
Glasgow, and is intended for the fish trade. Engines are 
being fitted into the Tartar by Messrs, Muir and Houston, 
Glasgow. 


On the same day, the steam trawler Snowdrop, recently 
built and engined by Mr. W. B. Thompson, Dundee, had 
her official trial trip, which was from the Tay to the 
mouth of the Forth and back. Her engines, which are 
of the triple-expansion type, worked admirably, there 
being no heating or hitch of any kind, They indicated 
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about 200 horse-power, the pressure in the boiler being 
140 lb. per square inch. Their consumption of coal was 
only 1.67 lb. per indicated horse-power per hour. 





On Tuesday, the 7th of April, the new screw steamer 
Princess Maud, built and engined by Messrs. D. J. 
Dunlop and Co., Port-Glasgow, ran her official trial trip 
on the Clyde. She is a vessel of about 1000 tons and 
measures 208 ft. by 294 ft. by 15ft. Sheis owned b 
Messrs. Langlands and Sons, Glasgow, by whom she is 
tu be employed in the Liverpool and Glasgow, and 
Liverpool and Dundee trades, The engines have cylin- 
ders 28 in. and 56 in. in diameter, respectively, with 
piston stroke of 42 in. The speed attained on the 
measured mile at Skelmorlie was equal to about 12 knots 
per hour. 





The trial trip of the Beaver Line steamer, Lake 
Superior, took place on the same day. She is owned by 
the Canada Shipping Company, and is the third vessel 
supplied to them by her builders, Messrs. J. and G,. 
Thomson, Clydebank. She is the largest steamer of the 
Beaver Line, and is a vessel of 4562 tons gross, with a 
deadweight carrying capacity of close upon 5000 tons ; she 
measures 410 ft. by 44 ft. by 33ft. Besides providing for 
a large number of saloon passengers, the vessel has accom- 
modation for 880 emigrants or 488 cattle. All her fittings 
and mechanical appliances are on a very perfect scale, 
and, as regards her structure, she fulfils all the Admiralty 
requirements. Her engines, which developed 4200 horse- 
power with a speed of 14 knots, and at three-quarter speed, 
gave 124 knots, have cylinders of 48in. and 90in. re- 
spectively, with 5ft. stroke. Steam of 90]b. pressure is 
provided by two double-ended steel boilers 18 ft. 6in. in 
—— and 18 ft. long, the largest yet made on the 
Clyde. 


MISCELLANEA. 
Tue Suakin-Berber Railway is advancing steadily but 
slowly ; it has already got as far as Handoub. 
The United States produce exports for last week 
amounted to 5,783,000 dols, 


The total amount of the guarantee fund for the Colonial 
and Indian Exhibition is now 152,950/. 





An attempt is to be made to communicate with Osman 
Digna by.dropping letters from balloons at Tamai and 
Tamanieb. 


Messrs. Brown, Shipley, and Co. have been appointed 
foreign bankers to the American State Department, as 
well as the Navy Department. 


A Times telegram states that an order for six fast iron 
cruisers of the Esmeralda type is stated to have been re- 
ceived at Philadelphia. 


Messrs. C. Isler and Co., of Southwark-street, have se- 
cured the contract for supplying their patent registering 
turnstiles to the International Inventions Exhibition, 


The winter wheat acreage in the United States has 
been reduced by 3,000,000 acres, the condition of the crop 
being 77 as against 96 of last April. 

There is every possibility of the Clifton Extension Rail- 
way to Avonmouth being opened for passenger traffic 
during the coming summer. 


Experiments are being made by the Government with a 
new locomotive torpedo steered by electricity from the 
shore. Very good results are said to have been obtained. 


The anthracite coal trade in the United States has 
been in a far more prosperous condition just lately, 
Orders are plentiful, and the number is increasing, 


It is reported in America that the Pacific Mail Steam 
ship Company is about to withdraw the steamers now on 
the Pacific and place them inthe North Atlantic trade. 


The War Office authorities have given to Messrs. C. Isler 
and Co., orders for the immediate delivery at Woolwich, 
of a number of tube wells and pumps with the necessary 
driving apparatus, 


The Agent-General for the Cape of Good Hope has been 
informed that the eastern system of Cape railways, pass- 
ing through the colonial coalfields, was completed and 
opened for traffic to Burghersdorp on the 19th ultimo, 


The Fanfulla states that an agent for the English 
Government is examining some of the ships of the Italian 
General Steam Navigation Company with a view to pur- 
chase, 


Attention has been called in Parliament to the fact that 
telegraphic communication between this country and 
Hong Kong passes through foreign territory, but nothing 
apparently is to be done to remedy this defect. 


Material for 50 miles of the Wady Halfa Railway has 
arrived in Cairo. The line will be continued to Farik just 
below Dal, and will probably be in working order by the 
middle of July. 


The Government departments are very busy making 
Nordenfelt guns, and additional supplies of fixed torpedoes 
of all kinds are being supplied to various naval stations 
both at home and abroad. 


Eight houses in course of construction in New York fell 
on Monday last while efforts were being made to 
strengthen the foundations ; twenty-four workmen were 
— but twenty have been got out more or less in- 
jured. 


The London, Tilbury, and Southend Railway Bill, the 
Boxhill District Railway Bill, and the Birmingham 





Electric Lighting Bill, have been read a second time. 
The Westerham and Oxted Railway Bill has been 
withdrawn. 


The Secretary of State for India has asked to be sup- 
plied, amongst other war material, with a complete set of 
patterns and gauges for the manufacture of fuzes, tubes, 
detonators, cartridges, &c., to be used for the instruction 
of the native workmen in Indian arsenals. 


Admiral of the Fleet Sir George Rose Sartorius, 
G.C.B., the oldest flag officer in the service, died on 
Monday last. Admiral Sartorius was present at the 
Battle of Trafalgar, the siege of Cadiz, and at the sur- 
render of Napoleon in 1815. 


A Novelties Exhibition is to be held in Philadelphia 
this year under the auspices of the Franklin Institute. It 
will open on Epa September 15th, and close on 
October 31st. The exhibits are to be restricted to such as 
possess the double qualification of ‘‘ novelty and merit.” 


From a notice in the Scientific American we learn that 
““an engineer of great experience in the construction and 
repair of heavy foundation works,” states that the pre- 
sent foundation of the Washington Monument is so weak 
that the structure is liable to fall at any time. 


There is now little doubt that the steamer Magneta, 
belonging to the Eastern Telegraph Company, which 
left London on March 8 for Malta with a large staff of 
telegraph officials on board, went down in the Bay of 
Biscay. 


The Westinghouse Brake Company, Pittsburg, Penn- 
sylvania, are supplying their brake for freight trains to the 
Chicago and Pacitic ilway, the Chicago and North- 
Western Railway, and the Chicago, Milwaukee, and St 
Paul Railway. This is a new departure for freight trains. 


The annual report of the Bristol Chamber of Commerce 
states that, according to the Bristol Docks return, the 
foreign import trade during 1884 was 566,100 tons, against 
598,187 tons for 1883. The export trade remains at about 
the same low level as for some years past. 


Messrs. Entwistle and Kenyon, of Accrington, have 
now in hand a number of their instantaneous grip engi- 
neers’ vices for Woolwich Arsenal and the Dockyards, 
and for the Government Railways in India. A former 
order for a number of these vices for Woolwich was 2om- 
pleted a few weeks ago. 


The Lancashire and Yorkshire Railway Company have 
just contracted with Messrs. A. and J. Main and Co., 
of the Clydesdale Iron Works, Possilpark, Glasgow, to 
build for them at Horwich Junction, near Bolton, six 
carriage sheds of galvanised corrugated iron, each 420 ft. 
long by 50 ft. wide, and representing a total value of about 
10,000/. 


The Dolphin, a fast armed despatch vessel built on 
the Delaware by Mr. John Roach, for the United 
States Navy, has not yet been delivered owing to a dis- 
pute as to the conditions. Mr. Roachhas written asking 
that the matter may be settled at once, as he has re- 
ceived an offer of 100,000 dols, above the contract price 
for her. 


The receipts on account of the revenue from April 1, 
1885, to April 11, 1885, were 3,440,925/., against 3,715,741/. 
in the corresponding period of the preceding financial 
year. The net expenditure was 5,235,356/., against 
4,938,9341. to the same date of the previous year. The 
Treasury balances on April 11 amounted to 3,243,406/., 
and at the same date in 1884 to 4,155,387/. 


The Treasury have, it is stated, granted an additional 
vote of 22,500/. to Portsmouth Dockyard to prepare 
various ships for commission; 20,000/. to Devonport ; and 
lesser sums to smaller yards, amounting in the aggregate 
to between 50,0007. and 60,000/. have been granted. An 
extra grant of 17,000/. has also been made to Chatham 
for additional work in connection with war preparations. 


The Anglo-American Brush Electric Light Corporation 
have received additional orders from the Admiralty to 
supply, without delay, Victoria dynamos and Brother- 
hood engines to H.M.S. Inconstant, now being got ready 
for service at Devonport, H.M.S. Orion, which is being 
fitted at Deptford, and H.M.S. Invincible, Rupert, and 
Nelson, which are being finished off at Portsmouth. 

A French statist gives the following as the proportionate 
number of persons killed annually on the railways of the 
respective countries : 


France, one in every ... wii aia 2,000,000 
England BA re ae ros 5,250,000 
Belgium a aa 9,000,000 
Prussia & 21,500,000 


Some experiments are stated to have been recently 
made in America with firing shells loaded with dynamite. 
Several 6-in. shells each containing nearly 11 1b. were 
successfully fired. Ata distance of 1000 yards one shell 
shattered the face of the rock for a radius of 30 yards, 
another opened a cavity 25 ft. in diameter and 6 ft. deep. 
The experiments are to be continued with heavier 
charges. 


In pursuance of an arrangement between London, Paris, 
and Washington, the American Signal Office commenced 
a few weeks ago to send warnings of icebergs, so that 
ships leaving France for America will soon be informed 
of the risk of icebergs, and will know how far south to 
diverge in order to avoid them. ‘Ships bound for New- 
foundJand will also know whether to accelerate or delay 
the voyage. 


The Government have entered into a further contract 
with Messrs. Yarrow and Co., of Poplar, for the immediate 
construction of three more stern-wheel steamers for the 
Nile. The new boats will be shipped in large sections, 





which can be bolted together afloat; thereby avoiding 
the delays and difficulties of rivetting up and launching. 
They will also be provided with a powerful armament, and 
may be pote tua as the advance or fighting boats for the 
expedition. 

According to a paper read before the Philosophical 
Society of Glasgow, by Mr. A. Williamson, the total area 
of the coalfields of China proper is about 400,000 square 
miles. Both the Shansiand Heenan coalfields are greater 
than that of the aggregate of the principal coal-producing 
countries of Europe, and in other districts of North China 
the coalfields are said to be seven times larger than all 
those of Great Britain. The coal is of various descrip- 
tions and it is said that iron ores are found in all parts in 
close proximity to the coal. 


The Times correspondent in the Soudan telegraphs as 
follows: ‘‘ The construction of the railway is a curious and 
interesting sight. In advance is a picket of cavalry, 
while far off on either side the vedettes scout in the bush. 
At the immediate head of the line is a battalion of in- 
fantry écheloned, and advancing as the rails are laid. 
Streams of coolies carry the sleepers from the trucks, 
and teams of four artillery horses drag up the rails, two 
at atime, to the navvies, who lay them in a twinkling, 
and drive the spikes. In the rear are gangs who com- 
plete the line, and further back the ballasting parties.” 


A very interesting experiment was recently made at the 
Grosvenor Gallery by the erection in the west gallery 
of ten electric ‘“‘ sun” lamps. The white steady glow 
from these lamps brought out the pictures in clear and 
correct definition exactly as in ordinary daylight. The 
Grosvernor Gallery will in future be lighted by these 
‘*sun” lamps, which are the same as those in use for some 
time past in the picture gallery and Jones’s collection at 
South Kensington Museum. They combine a white yet 
mellow light, free from violet or blue shades, with per- 
fect steadiness of illumination. 


The Pall Mall Gazette says: ‘‘ The telegraph, tele- 
phone, and electric light companies of New York are, 
it will be remembered, under peremptory notice to 
put all their wires underground by the lst of November 
next. The general belief of those concerned is that 
with the backing of their numerous and influential- 
customers, they wil] be able to find some excuse for evad 
ing the order. The first card in this game of evasion is 
just being played. A petition has been got up and is said 
to be in the hands of a most reputable physician, allegin 
that the tearing up of the streets to the extent demande 
would aggravate the danger of the spread of cholera in 
the city.” 








NON-TIDAL RIVERS. 

At the ordinary meeting of the Institution of Civil En- 
| on Tuesday, the 14th of April, Sir Frederick J. 

ramwell, F.R.S., President, in the chair, a paper was 
readon ‘* Rivers Running into Tideless Seas, illustrated 
by the River Tiber,” by Mr. W. Shelford, M. Inst. C.E. 

The author first referred to the treatment of tidal 
rivers as having -become a particularly British subject, 
on account of the great extent of tidal seaboard at home 
and abroad, and because the earlier English engineers had 
made that subject their own, by establishing at least one 
sound principle of improvement, viz., the ‘* carrying low 
water at sea as far inland as possible.” 

After stating that the improvements of tidal rivers had 
been effected chiefly in the interests of navigation, and 
that the primary function of a river—the discharge of 
flood waters—had been neglected, whilst rivers running 
into tideless seas had been studied with special reference 
to the discharge of floods, he proceeded to draw a com- 
— between tidal and non-tidal rivers, and showed 
that : 

1. Tidal rivers had no true deltas, whilst the outfalls of 
tideless rivers were encumbered by them. 

2. The tidal compartment of a tidal river was always 
sufficient for the discharge of fresh-water floods, and was 
maintained by the regular action of the tides. But in 
non-tidal rivers the flow was very irregular, and the 
maximum flood occurred at long intervals when the 
channel was not prepared for it. 

3. The navigation of a tidal river over a bar at its en- 
trance was always possible with the rise of the tide, but in 
« tideless river having a bar it was impossible. 

4, In natural conservation, or recuperative power, a 
tidal river was also superior, because it would straighten 
itself, and the Upper Mersey was referred to as an 
example of this. In a tideless river, on the other hand, 
the sinuosities tended to increase in perpetuity. 

5. A river free from tides was further subject to a rise 
of its bed, resulting from the constant extension of its 
delta seaward, and the consequent diminution of fall and 
formation of deposits. 

Lastly, the ebb tide from a river was, as arule, only a 
branch of the tidal stream outside, but a river discharging 
into a tideless sea had to force its way into slack water. 

The author then showed that the navigation of non- 
tidal rivers was very limited, and was only possible in 
large rivers, e.g., the Mississippi, the Danube, and the 
Tiber, by selecting one branch and making it navigable, 
and that the conditions at the outfall, for the discharge of 
floods, were such as to limit improvements to the river 
itself, the improvement works consisting of either (a) 
raising the banks, or (b) straighteningthe course and lower- 
ing the water line. 

The River Tiber was then described, and the recorded 
heights of its floods from A.D. 1495 to the great flood of 
1870 were given. The author produced detailed plans and 
sections, with descriptions of the Outfall, the Lower, the 
Urban, and the Upper Tiber, in the course of which he 
dealt with the methods which had been proposed for re- 
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lieving Rome from inundation. He showed that the plan 
which had at length been adopted involved the mainte- 
nance of the existing régimen of the river, and the raising 
of the banks. Among others, General Garibaldi’s scheme 
for the diversion of the Tiber was referred to. 

In conclusion, the author expressed the opinion that 
the principle of improvement applied to tidal rivers, viz. : 
the ‘“‘ carrying low water at sea as far inland as possible,” 
was inapplicable to rivers running into tideless seas. He 
considered that the difficulty at their outfalls was very 
great, if not insuperable, and that, in the lower sections 
of large rivers, the ——— of straigthening the course 
was so small, compared with its cost, as to be impractic- 
able. By contrast he thought that embanking the 
channel, where large quantities of water had to be dealt 
with, was the most economical and efficient plan for the 
locality aggrieved by floods; but that the effect of such 
embankments was to raise abnormally the height of the 
flood, to diminish its velocity in the region above, and to 
increase the velocity below—conditions which tended to 
form shoals, and to raise the bed of the river much beyond 
what was due to the extension of its delta, and to injure 
its efficiency for drainage. 

The author considered that each river must be studied 
separately ; but he hoped that the ad would be found 
suggestive in relation to that part of English rivers which 
most needed attention, viz., their non-tidal sections, 








THE EFFICIENCY OF MARINE BOILERS. 
To THE EDITOR OF ENGINEERING. 

Srmr,—May I ask the privilege of your columns for the 
following observations on some remarks contained in a 
paper on the “‘ Efficiency of Marine Boilers,” read by Mr. 
J. T. Milton at the recent meetings of the Institution of 
Naval Architects. The remarks of Mr. Milton, to which 
I refer, bear on my practice in the application of my 
system of forced combustion, and on the efficiency of air 
as an absorbent of the heat of the waste gases. As Mr. 
Milton’s paper appeared in the columns of a contemporary 
last week, and the statements I wish to correct receive 
also a wide publicity by being read before and circulated 
among the members of the Institution of Naval Archi- 
tects, the insertion of this letter in your columns will tend 
to correct the inaccurate impressions which Mr. Milton’s 
remarks are likely to produce. 

Being unable to attend the meeting at which the paper 
was read, I missed the opportunity of taking part in the 
discussion. 

The remarks in Mr. Milton’s paper, to which I refer, 
are contained in the following paragraph of his paper: 
‘*T may here remark that Mr. Howden, in his system of 
forced draught, places an amount of heating surface in the 
uptake, in order to absorb some of the heat which would 
otherwise pass up the funnel, but he prefers to heat the air 
supply in this manner, instead of heating the feed water. 
Although with the same area exposed, the feed heater 
must be heavier, both on account of the greater thickness 
of the tubes on account of strength, and also by the weight 
of the contained water, yet area for area the feed heater 
must be much more efficient, not only on account of the 
specific heat of water being more than four times that of 
air, but also on account of the much greater weight of the 
water. Assuming the abstractive power of water and air 
to vary as the products of their specific gravities and 
specific heats, water would be about 3500 times as efficient 
as air.” 

Mr. Milton is mistaken in supposing that I prefer to 
heat the air supply from the escaping gases instead of the 
feed water, for my system of working boilers by air pres- 
sure combustion when complete, provides for the heating 
of the feed water from the waste gases, as well as the air 
for combustion. For convenience in practice, as well as 
for theoretical reasons, I prefer generally that the escaping 
gases heat the air before the feed water, but this order 
may be reversed if necessary. 

In the boiler now working in the New York City with 
forced combustion, a multitubular feed heater through 
which the gases passed after leaving the air heating 
chamber,-formed part of the original design. It was not 
used in order to allow of the effect of heating the air of 
combustion unly being ascertained. In so far correcting 
Mr. Milton’s statement in regard to the mode I adopt in 
carrying out my system of forced combustion, I may 
take the opportunity of stating that in marine boilers, 
heating the feed water from the hot escaping gases can 
only be accomplished to much advantage when forced 
combustion is employed. When a feed heater is so used 
with natural ean ng unless it is unusually large, the 
draught is appreciably lessened, and the evaporative power 
of the boiler reduced. 

The other remark made by Mr. Milton in the para- 
graph I have quoted, to which I must take exception, is 
that regarding the comparative power of water and air to 
abstract heat from the waste gases. 

Mr. Milton assumes this power to be in the proportion 
of the product of their specific gravities and specific heats, 
or 3500 tol. It is evident that Mr. Milton must have 
made this astounding assumption without sufficient, or 
rather without any consideration. Stating the matter 
roughly, Mr. Milton credits the capability of air to absorb 
the waste heat from the escaping gases at least 3500 times 
less than it deserves. 

I am not aware of an actual comparison of the abstrac- 
tive powers of water and air has ever been made by pass- 
ing the same weights of air and water in the same time 
over equal areas of heating surface having the same tem- 
perature. If there have been such tests made, I am pre- 
pared tu say from my experience that the air will be found 
to have absorbed the greatest quantity of heat. 

This product of specific gravities and specific heats has 
no such relation to the comparative powers of water and 





air to abstract heat as Mr. Milton has assumed, being 
merely that of the comparative capacities of equal 
volumes of the two substances to receive heat, without re- 
lation to time, heating surface, or other conditions. 

Taking the example of feed heating by the waste gases 
given by Mr. Milton in his paper, and what I have found 
in my experience of air heating by the same means, a ver 
different conclusion from that assumed by Mr. Milton will 
be arrived at. The example given by Mr. Milton of the 
abstractive power of the water shows that the feed water, 
in passing through a feed heater, was raised in tempera- 
ture by the escaping gases 25 deg. with the lower speed 
of vessel and smaller consumption of coal up to 40 deg. 
with vessel running at full power, and greater consump- 
tion of coal. 

he case of air heating by same means, that of the 
waste gases, in my own experience to which I refer, is 
that of the New York City, where on trial with the tempe- 
rature of the stokehold at 70 deg., the air for combustion 
was 250 deg. in the reservoirs after passing among the 
tubes in the air heating chamber, an increase of 180 deg. 

Taking the weight of the air of combustion thus heated 
to be 201b. for every pound of coal consumed, and its 
specific heat at .264, we have 180 x 20 x .264=950.4 units 
of heat abstracted by the air from the waste gases of every 
1 1b. of coal consumed. By the feed-heater in the example 
given by Mr. Milton, if we take 8 lb. of water evaporated 
by every pound of coal consumed—a liberal allowance— 
we have for the 25 deg. of increase of temperature 25 x 8= 
200 units of heat abstracted by the water from the waste 
gases of each pound of coal consumed, and at 40deg. of 
increase 40 x 8=320 units of heat so abstracted. In the 
latter case, when 40 deg. is added to the temperature, 
less than 8lb. water evaporated should be credited to the 
pound of coal consumed, as a reduced economy would then 
obtain. Then if the heating surfaces of the air and feed- 
heaters are compared by the respective weiyhts of air pass- 
ing through them in a given time, which is necessary to 
give a fair comparison of abstractive power, it would 
doubtless be found that the feed-heater had a greater pro- 

rtionate area than the air heater. It is evident there- 

ore that, instead of the attractive power of water being 
3500 to 1 of air as Mr. Milton has assumed, air has de- 
cidedly the advantage over water, and in the practice I 
adopt is much more simply and efficiently employed than 
water could be in utilising the escaping heat from the 
waste gases. 

I believe I have sufficiently shown that my system of 
combustion and boiler economy, so far from dealing with 
an inefficient heat utiliser in the air of combustion, or of 
neglecting other available sources of economy, as it would 
have done if Mr. Milton’s assumptions had coincided with 
the actual facts, is one which contains every element for 
securing the highest possible economy by the most 
— and effective means, though as yet these means 

ave only been employed to a limited extent, leaving a 
wide margin yet to operate on. 

Yours faithfully, 
Glasgow, April 14, 1885. JAMES HOWDEN, 
AUTOMATIC CUT-OUTS. 
To THE EpiTorR oF ENGINEERING. 

Sir,— Referring to your article on Cunynghame, 
Woodhouse, and Ranson’s automatic cut-out, we have 
been working in the same field for some time, and in- 
closed we send you a sketch of our apparatus, which has 
been used in a number of cases of installations on land. 

The coil or solenoid A is part of the main circuit, and is 
wound on a brass tube held on to the wooden base by a 
small bracket B. When the current in the circuit gets 
too strong for the wire to carry, the solenoid sucks in the 
core C, and pushes up the disc D by means of the pin P 

assing through the fixed half of the core of the solenoid. 
When the disc rises the two springs S'S fly out, breaking 





























the circuit very quickly without any perceptible spark. 
The weights W are to adjust the cut-out to the number of 
lamps in the circuit. When in use the cut-out is inclosed 
in asmall box under lock and key. 

Although we have used this cut-out we find the lead 
ones give far less trouble, as it is a rare thing when an in- 
stallation is properly fitted that the fusible metal melts, 
but these automaticcut-outs have the advantage of allowing 
the circuit to be more quickly remade, and avoid the 
necessity of keeping a stock of replaceable material such 
as lead wire. We also find that this automatic cut-out is 
not effected by the motion on board ship. 

Trusting you will find space to illustrate this, 

Ve are, yours faithfully, 
For J. D. F. ANDREWS AND Co., 


Woodside Electric Works, Woodside-road, Glasgow, 
April 10, 1885, 





THE BECKENHAM BOILER EXPLOSION, 
TotTHE Epiror OF ENGINEERING. 

Srr,—In your able article on the Beckenham boiler 
explosion, which appeared in your issue of March 20, no 
mention is made of one peculiarity of the safety valves, 
which it seems to me may possibly have helped to bring 
about the disaster. e valves were, as you state, 
** fitted to a cast-iron branched seating,” in which of 
course there is nothing unusual so far, but it nowhere ap- 
pears that they were without the usual brass seats fitted 
into the seating, as was in fact the case. The valve seats 
were actually part of the iron casing. Not having seen 
the valves themselves, I am unaware what their width of 
bearing may have been, but the coned part of the cast- 
iron seat of each measured about ;°; in. in width, and bore 
the appearance after the explosion of having been in con- 
tact with the lip of the valve all over, which would evi- 
dently give a highly excessive bearing. It appears to me 
more than likely that;the valves were set fast in their rusty 
iron seats, and I think, Sir, you will agree with me that 
it is worth while to call attention to sucha dangerous 
arrangement, 

T am, Sir, yours a, 
. A. B. Corr, 
126, Bishopsgate-street Within, London, 
April 10, 1885. 

[There is no reason for believing that the safety valves 
of the Beckenham boiler stuck in their seatings. The 
excessively corroded condition of some of the plates was 
amply sufficient to account for the explosion at the pres- 
sure at which the boiler was usually worked.—Ep. E.] 


A Cuicaco Vianuct.—The Pittsburg Bridge Company 
has secured a contract fora viaduct over Chicago Avenue, 
in Chicago, which will require from 1000 to 1100 tons of 
iron. The bridge will be built at the intersection of two 
streets. 

THE INLAND Frotitta Company oF Catcutra.—In a 
recent article on ‘‘ Marine Engineering and Shipbuilding 
on the Clyde in 1884,” we mentioned that Messrs. Allen, 
Maclellan, and Co., of Sentinel Works, Glasgow, had 
supplied four sets of engines for the Inland Flotilla Com- 
pany of Calcutta, which indicated 700 horse-power. This 
was incorrect, as the engines in question, which were 
guaranteed to indicate 1000 horse-power, give on trial from 
1050 to 1100,horse-power. We are informed that Messrs. 
Allen and Maclellan’s total output of engines during 1884 
was 5500 indicated horse-power, all for river boats. 


THE Sutton AND WILLOvGHBY Rainway. — A short 
railway is about to be constructed from Willoughby, a 
station of the East Lincolnshire branch of the Great 
Northern Railway, to Sutton-on-the-Sea, a small watering- 
place famed for the beauty and extent of its sands. An 
Act has been obtained for the formation of a fisheries 
harbour and dock, and this work will be taken in hand 
when the line is finished. The length of the line is seven 
miles, and the construction of it has been let by open 
tender at a very moderate price—less than 6000/. a mile, 
including stations, Two-thirds of the capital has been 
privately subscribed in the district, and the great success 
of the neighbouring line to Skegness warrants the ex- 
pectation that it will prove remunerative. 


ASSOCIATION OF MUNICIPAL AND SANITARY ENGINEERS 
AND Surveyors.—The Lancashire and Cheshire district 
meeting of this Association will be held at Burnley, on 
Saturday, April 25, when the members will assemble in 
the council chamber, Elizabeth-street, at 11.30a.m. The 
business of the meeting will comprise the election of the 
honorary district secretary, and Mr. J. E. Stafford, 
A.M.I.C:E., the borough surveyor of Burnley, will give a 
short sketch on subjects of local and of professional 
interest, and will also show and explain the plans of the 
intended new water works, municipal buildings, and 
hospital. Subsequently the members will proceed to the 
store yard of the corporation and inspect the refuse de- 
structor, elevator, and tool sharpener, and afterwards to 
the new public abattoirs, river invert and gas works walls, 
Danes House, canal and railway bridges, Scott’s Sewage 
Works, and, if time will allow, to the Bank Hall Colliery. 

he members will also have an opportunity of seeing the 
steam trams fand the new bogie cars, &c. Finally the 
corporation will entertain the members at dinner at 
the Bull Hotel at 6 p.m. 


Tue ‘f Mariner.”—The Mariner, 8, sloop, was taken 
outside Plymouth breakwater on Tuesday fora preliminary 
trial of her machinery and for gun trials. The trial of 
the guns was first made, and with satisfactory results. 
The ship’s armament consists of four 5-in. breechloading 
guns, mounted on Vavasseur carriages placed onthe upper 
deck, and four 5-in. breechloadin ns on Vavasseur 
central pivot mountings, two of which are placed on the 
poop deck and two on the top-gallant forecastle. Gardner 
= are fitted to the waist hammock nettings, and two 

avasseur machine guns are fitted in the captain’s 
cabin, projecting through the stern or quarter, while two 
more are fitted under the top-gallant p senate project- 
ing through the bows. In both cases these guns can be 
fired in a line with the keel. The projectile from the 
5-in. breechloading guns will travel a distance, when fired 
point-blank, of 5000 yards before striking the water, 
while it will ricochet a total distance of 9000 yards, or 
about five miles. The vessel was tried at full speed with 
her machinery for one hour, and against half a gale of wind 
and a heavy sea she attained a speed of 94 knots per hour. 
The engines worked well with a good supply of steam. 
The heavy guns of the Mariner will be fired by elec- 
tricity ; and two search lights will discover objects thirty 
miles distant. The engine-room, stokehold, and all other 
parts of the ship will be lighted by incandescent lights. 
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BOX AND WALLER’S WASHER GAS SCRUBBER AT THE ST. ALBANS GAS WORKS. 
CONSTRUCTED BY MESSRS. G. WALLER AND CO., ENGINEERS, LONDON. 


Fig. 1. 








THE object of the washing and scrubbing processes | 


in the manufacture of gas is to eliminate all the am- 
monia and the remaining tar by passing the gas over 
extensive wetted surfaces and through jets or streams 
of water. The older plans employed towers filled 
with coke through the interstices of which the gas 
rose, while water continually trickled down, making 
its way in fine streams in the opposite direction. 
Lately mechanical means have been adopted, and the 
most recent development of this branch of gas manu- 
facture is the washer-scrubber invented by Messrs. 
Box and Waller. This machine, which is illustrated 
above, is made in several compartments, in each 
of which the same operation is repeated, the puri- 
fication being carried a stage further each time 
until it is complete. 
more than sufficient to effect the entire cleaning, so 
that should any of them be temporarily put out of 
order the manufacture would not be stopped. The gas 
is acted upon in two distinct ways ; it is brought into 
contact with an immense area of wetted surface, and 
at the same time it is drenched by falling streams of 
water which are deflected and splashed in all direc- 
tions by obstacles which break their vertical descent. 
The same liquid passes through all the compartments 
of the apparatus in succession, the clean water first 
meeting the pure gas, and gradually picking up more 
and more impurities until it escapes at the further end 
where the crude product enters. By this arrangement 
a high standard of purity is obtained in the gas, and 
the ammoniacal liquor is not unduly diluted. 

A central shaft, 14 in. diameter, runs from end to 
end of the machine and rotates at about three revolu- 
tions per minute. Upon this there are built six or 


more washing wheels, each consisting of four wrought- | 


iron discs, of which the two outer form guard or divi- 
sion plates, and the two inner form the framework to 
carry the wetted surface and water-lifting arrange- 
ments. These discs are pierced with about 1000 holes, 
and carry between them short lengths of tubes spaced 
as shown in the engravings. These tubes are not per- 
fect cylinders ; they are stopped at the ends and are 
slotted down one side, with an opening 12 in. long and 
din. wide, so that when they dip into the liquid 


contained in the lower half of the casing they become | 


filled and carry their contents up with them for a con- 
siderable distance. 
begins to spill over the edge and in a short time de- 


scends in a veritable shower-bath, the drops falling | 


from tube to tube and becoming broken and dispersed 
in all directions, so that the gas which has to make 
its way among the tubes is subjected to a con- 
tinuous and most thorough washing. As the tubes 
empty they become filled with gas, which is carried 


bubbles. 
Each washing wheel is situated in a separate com- 
partment of the external casing as regards its lower 





The number of compartments is | 
| Albans Gas Works, and is designed to pass 750,000 


As tkey rise, the water in them | 
|; ashpit, which is lined with refractory material to 
maintain the temperature, so that when the second | 














to the next compartment. Thence it passes outwardly | 
| through the wheel, and passing round the edges of it, 


proceeds inwardly through the next wheel to the 
shaft and so on, following a sinuous course the whole 
length of the machine. The water flows through ex- 
ternal pipes from compartment to compartment, being 
drawn off at the point where its specific gravity is the 
greatest. 
by pipes which dip into a tar main. 

The casing is cast in four semi-cylindrical parts, and 
is bolted together by flanges not shown in the illustra- 
tion. Each compartment is provided with a large 
manhole, and a testing tap by which the quality of the 
gas can be tried at that point. The apparatus illus- 


| trated was constructed by Messrs. George Waller and 


Co., of Holland-street, Southwark, S.E., for the St. 


cubic feet per day of twenty-four hours. 








WELFORD’S SMOKELESS FURNACES. 

WELForpD’s smokeless system of furnaces is based 
upon the employment of two supplies of air, the first 
to burn the carbonaceous or solid portion of the fuel 
and the second to burn the gaseous portion. To insure 
the essential conditions of perfect combustion the first 
portion of air is caused to pass down through the fuel 
and through a grate formed of refractory bars, and then 


the product of this primary stage is passed into the 


The tar is led away from the lowest point | 








pit, is a brick-lined combustion chamber, to which air 
is admitted at the far end, just behind the bridge, 
which is formed of a honeycomb of bricks, not shown 
in the engraving. The air and gases enter into com- 
bustion, and the flame passes up through the bricks 
into the boiler flue. 

By this system the necessary quantities of oxygen 
are supplied at the proper times and temperatures to 
the carbon and hydrogen of the fuel. One of the main 
conditions is the use of refractory firebars and lining 
of ashpit, in combination with down draught, to give 
and maintain the necessary temperature to effect com- 
plete combustion. 

PADDLE-WHEEL STEAMERS. 
On the History of Paddle- Wheel Steam Naviyation.* 
By Mr. Henry SANDHAM. 
(Continued from page 354.) 

1813.—A larger steamer than the Comet was this year 
launched on the Clyde, named the Elizabeth. She was 
58 ft. long ‘‘ aloft” {over all), and 11 ft. broad amidships. 
She plied regularly twice a day between Glasgow and 
en at one-third of the fares charged by the stage 
coach. 

1814.—Five steamers are recorded as running on the 
Clyde in 1814, whilst it would appear that ten steamboats 
had been turned out with success. Up tothis time no 
steamer is mentioned as at work on the Thames. One at 
Bristol is spoken of, which plied thence to Bath, and was 
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supply of air is admitted at suitable openings in this 


| ashpit, it completes the combustion of the- gaseous 


portion of the fuel. The resultant hot gases are next 
sent through a regenerator, to give time for diffusion, 


| after which they come in contact with the heating | 
down below the general water level and has to rise in | 


surfaces of the boiler. The object of using refractory 
material is that it is non-absorbent, and prevents the 


cold boiler plate at these points from cooling down the | 
| gases, as this would in itself form smoke and cause 


part, the division rising nearly as far as the central | great waste of fuel. 


shaft. But every alternate division extends to the top 


of the casing, and forms a complete barrier between | Cornish boiler. 


The illustration shows the invention applied to a 
The fuel is burnt upon a grate of 


the adjacent compartments, which at that point have | firebrick bars, and the air, which enters through 


no communication except through the hollow shaft, 
which is divided into short lengths by internal dia- | 
phragms. It thus follows that the gas passes through | gases driven off from the top layer of coal. 
one wheel to the hollow shaft, and through the latter | bars, and occupying the position of the ordinary ash- 


Venetian shutters in the firedoor, passes downwards | i” They were 9 ft. in diameter, 4 ft. wide, with six floats 


through the incandescent fuel, carrying with it the 
Below the 








afterwards sent to the Thames by inland navigation. The 
opposition she met with however from the craft of the 
Thames watermen, obliged her to return to Bristol. 
1815.—A Clyde-built wooden steamer, the Margery, 
was sent to the Thames in the summer of 1815, and began 
a regular service, once down and once up daily, between 
London and Gravesend. She was built by J. and C. 
Wood, of Glasgow, was of 70 tons burden, and had one 


| engine of 14 horse-power nominal. This is the first regular 


passenger steamer on the Thames on record. 

1815.--The Margery was followed by another wooden 
steamer built by J. and C. Wood at Glasgow, called the 
Argyle, which came to the Thames from the Clyde round 
the Land’s End. She was of 74 tons burden, 65 ft. long 
on the keel, 144 ft. beam, with 34 ft. draught of water. 
Her paddle-wheels were on the first motion of the 16 horse- 
power engine, and consequently were driven direct by 


* Paper read ‘before the Institution of Mechanical 
Engineers. 


406 


ENGINEERING. 


[Aprit 17, 1885. 





—= 





in each wheel, 15in. broad. The average speed was seven 
miles per hour. She was rechristened the Thames, and 
plied between London and Margate. 

1816,—The steamer Caledonia, built by J. and C. Wood, 
of Glasgow, was bruught to the Thames. She was 4 ft. 
long between perpendiculars, extreme breadth 15} ft., 
depth in hold 9ft. She had a flat floor, and square bilge. 
She was fitted with two engines said to be by Boulton and 
Watt, one for each wheel : the first steamer recorded as 
fitted with two engines. They were together of 32: horse- 
power nominal, and had cylinders 23 in. in diameter and 
a stroke of 24 ft. The paddle-wheels were 13 ft. in dia- 
meter. James Watt afterwards bought the Caledonia 
for hisown purposes, and fitted her out with new machi- 
nery and wheels. On the 15th of October, 1817, he took 
her from Margate to the Scheldt and reached Rotterdam, 
whence on the 23rd of October he took her up the Rhine, 
arriving at Coblenz on the 13th of November. Owing to 
the shallowness of the river she was not able to pro- 
ceed further up. She is said to be the first steamer ever 
run on the Rhine; and was finally sold to the King of 
Denmark. 

1817.—Elias Evans, a shipwright of Frinsbury, near 
Rochester, coming thence to London in 1815, designed 
and built: on the Thames some small schooners and sailing 
vessels, and soon turned his attention to the construction 
of steamers. In 1817 he launched the Sons of Commerce 
steamer, 85 ft. by 254 ft. by 8 ft., of 77 tons burden, mean 
draught of water 34 ft.; engines by Boulton and Watt of 
20 horse-power nominal ; diameter of cylinders 26fin., 
stroke 2} ft. ; diameter of paddle-wheels 10 ft. She was 
followed by the Favorite, London, and Diana; and by a 
vessel called the Victory, which ran to Margate in 1818 
with the Favorite. 

18i8.—David Napier, of Glasgow, in 1818 built a sea- 
going steamer, the Rob Roy, of 90 tons burden, and 
30 nominal horse-power. She plied regularly between 
Greenock and Belfast, and afterwards ran between Dover 
and Calais. 

1821.—Evans built the earliest steam vessels recorded 
for the royal mail service. They were the Lightning, 
205 tons, 80 nominal horse-power; and the Meteor, 189 
tons, 60 nominal horse-power. They both ran between 
Holyhead and Dublin. The Meteor was 126 ft. long be- 
tween perpendiculars, 22 ft. 4 in. extreme beam, 13 ft. 8 in. 
depth of hold, 

n the same year, 1821, Evans turned out the Union, 
75 ft. long and 12} ft. extreme breadth, with 7 ft. depth 
of hold, and 53 tons burden, having a single engine only. 
She was speedily followed by larger and more powerful 
vessels for coast voyages ; the City of Edinburgh, built by 
Wigram and Green, of Blackwall, for the London and 
Leith trade; and the James Watt, built by J. and C. 
Wood, of Glasgow. The City of Edinburgh had a pair of 
engines by Boulton and Watt of 80 nominal horse-power. 
Her wheels were on the second motion from the engine, 
18 ft. in diameter, 8 ft. wide, each with sixteen floats of 
2 ft. breadth. Blow-out pipes, brine pumps, and bilge 
injection are said to have been first applied in this vessel. 
The James Watt was 141} ft. by 254 ft. by 164 ft., 
tonnage 420. The form of ker hull was deemed an ad- 
vance, her greatest transverse section being amidships ; 
and all her floors crossed the keel, so that she had no half- 
floors. She had two engines of 100 nominal horse-power 
together ; her wheels were on the second motion, and 
were 18 ft. in diameter and 9 ft. wide, with sixteen floats 
of 24 in. breadth. At 104 ft. draught of water the speed 
was determined as 10.03 miles per hour. 

In 1821 the Medusa steamer, built by Evans, should 
be noted as the earliest that is mentioned as having oscil- 
lating engines ; the original invention in 1785 it is said of 
William Murdock. Goldsworthy Gurney (1793-1875) 
effected substantial improvement in oscillating engines 
in the early part of the present century; and Joseph 
Maudslay, by his construction of them in 1827, under the 
title of improved vibrating engines, firmly established 
their reputation. 

Steam vessels now appeared with great rapidity all 
round Great Britain ; and also in Ireland—the City of 
Dublin Steam Packet Company being founded in 1824, 
whose first steam vessels were the Mersey and the 
Liffey. 

Long-Voyage Steamers.—In 1825 the first steamship 
voyage to India took place. The Falcon sailing vessel, 
84 ft. by 22 ft. by 114 ft., 176 tons burden, was fitted with 
paddles and steam machinery as auxiliaries to her sail- 
power. She arrived at Calcutta safely, and was bought 
by the East India Company. 

The Enterprise steamer, 122 ft. by 27 ft. 470 tons, and 
120 nominal horse-power, having an average speed of 
8.79 miles per hour, left England in August, 1825, for Cal- 
cutta. She reached her destination in 113 days all told ; 
103 days actually under steam, ten days being consumed 
for renewals of fuel. Her commander, Captain Johnson, 
is said to have received a present of 10,000/. for this suc- 
cessful voyage; the Indian Government bought the 
steamer for 40,0007. 

In 1829-30 the Hugh Lindsay steamer, built at Bombay, 
411 tons, 160 nominal horse-power, carrying 5} days’ coal 
with il ft. draught of water, made a voyage from Bombay 
to Suez and back. This vessel’s performances led to the 
establishment of the regular mail service between Eng- 
land and India, via Alexandria and Suez. 

1830.—A service of paddle steamers was begun on 
February 5, 1830, between Falmouth, Malta, and Corfu, 
at that time with the Ionian Islands a British protecto- 
rate. The Meteor Government steamer first conveyed the 
Mediterranean mails from Falmouth, which had pre- 
viously been taken by sailing vessels. She was very 
quickly assisted by eight other steamers, the Echo, 
African, Carron, Columbia, Confiance, Firebrand, Hermes, 
and Messenger. The longest passage out and home oc- 
curred in 1831, namely, fifty-tive days by the Meteor; 
and the shortest was also in the same year, thirty-six 





days by the Messenger. The sailing packets had required 
an average of three months to perform the out voyage 
from Falmouth to Corfu only. 

1837.—It appears that in this year Government con- 
tracted with = Peninsular Steam Navigation Company 
for a definite service of steamers to carry mails from 
Falmouth weekly to Vigo, Oporto, Lisbon, Cadiz, and 
Gibraltar. In 1834 the Admiralty were directed to 
arrange for a monthly extension to Alexandria of the 
existing Malta and Corfu service; the extension was 
carried out completely in February, 1835. The Hugh 
Lindsay was to be sent at stated periods to and from 
Suez and Mocha with the mail, and to be assisted by the 
steamers Atalanta, 616 tons, with double engines of 210 
nominal horse-power ; and Berenice, 664 tons, having two 
engines of 115 nominal horse-power each. Both these vessels 
carried one long gun ; they were to run regularly to and 
from Mocha and Bombay. In 1840-43 the present Penin- 
sular and Oriental Steam Navigation Company had com- 
pleted arrangements with the home and Indian authorities 
for the Indian mail service, with steamers of not less than 
400 nominal horse-power. In 1843 the service was ex- 
tended to Calcutta ; in 1845 to Ceylon and Madras; and 
in 1847 to China. 

Royal Navy.—Here may be mentioned the following 
steam frigates with paddle-wheels and wooden hulls, 
built for the Royal Navy, and celebrated for long and 
valuable service. 

1825.—The African, 295 tons, 90 horse-power, built by 
Sir R. Seppings. The Avon, 361 tons, 170 horse-power, 
built by Graham. The Kite, 300 tons, 170 horse-power ; 
and the Lucifer, 387 tons, 180 horse-power, built by 
Messrs. Humble and Hurry. 

1834.—The Blazer, 527 tons, 120 horse-power, and the 
Tartarus, 523 tons, 136 horse-power; both built by Sir 
William Symonds. 

The Gorgon, built in 1837 by Sir William Symonds ; 
1111 tons burden, 320 nominal horse-power; engines by 
Seaward on a new plan introduced in 1839 and ever since 
known as the Gorgon engine. 

The Cyclops, builé in 1839 by Sir William Symonds ; 
1195 tons burden, 1862 tons displacement, 320 nominal 
horse-power ; engines by Seaward. These engines of Sea- 
ward established the Gorgon type of marine engine. 

The Penelope, originally designed for a 46-gun sailing 
frigate, in 1843 was cut in two at Chatham Dockyard, 
drawn asunder, and lengthened about 63 ft., to receive 
engines, boilers, and machinery; perhaps the earliest 
wood-built vessel thus treated. When lengthened she 
measured 245 ft. in length, and 1780 tons burden. Her 
engines were of the direct-acting or Gorgon type, 700 
nominal horse-power. Their total weight with boilers 
and paddle-wheels was 435 tons, 

The Retribution, built in 1844 by Sir William Symonds ; 
1641 tons burden, 800 nominal horse-power ; engines b: 
Maudslay and Field, on the double-cylinder system with 
T crosshead introduced by Joseph Maudslay in 1841. 

The Terrible, built in 1845 by Oliver Lang ; 1850 tons 
burden, 800 nominal horse-power. Her engines by 
Maudslay and Field were similar to those of the Retri- 
bution. 

The Tiger, built in 1849 at Chatham by Mr, J. Edye; 
1221 tons burden, 400 nominal horse-power. Her engines 
it is believed were by Seaward. During the Russian war 
in 1854 she grounded at Odessa in a fog, was surrendered 
to the enemy, and was sunk by them. 

The Janus, built in 1844 by Lord Dundonald ; 763 tons 
burden, 200 nominal horse-power. The ship, her boilers, 
engines, and machinery, were all designed by Lord Dun- 
donald himself. She was built at Woolwich or Dept- 
ford, itis believed. The Janus had bow and stern alike 
sharp, and was capable of going either end first at equal 
speeds, to avoid turning. Her hul! sections were similar 
semi-ellipses. She was the earliest vessel arranged to go 
either end first ; and had rudders capable of forming part 
of the ship’s structure when not wanted for steering. 
This system, fore and aft’ends alike, was afterwards 
greatly developed for paddle-wheel gunboats. 

It is worth noting that the first steamer in the royal 
naval service was the Monkey paddle-wheel tug, built at 
Rotherhithe in 1821 by Evans; 212 tons burden, 80 
nominal horse-power. 

The next was the Comet, built at Deptford in 1822 by 
Oliver Lang ; 238 tons burden, 80 nominal horse-power. 

The third was the Sprightly, built at Blackwall in 1823 
by Wigram and Green; 234 tons burden, 100 nominal 
horse-power. 

The fourth was the Meteor, built at Woolwich in 1824 
by Oliver Lang; 296 tons burden, 100 nominal horse- 
power. 

In 1845 the Odin and the Sidon, designed by Sir Charles 
Napier, were the first steam paddle frigates carrying guns 
on the main deck broadside. The Odin had direct-acting 
engines of 590 nominal horse-power by Fairbairn and Co. 
The Sidon was fitted with tank coal bunkers; as the 
coal in them was used up, the tanks were filled with water 
from the sea; thus the vessel could be maintained at a 
mean draught of water. 

Paddle-boxes covered by lifeboats or other ships’ boats 
were proposed about 1840 by three officers of H.M. dock- 
yards, Messrs. Burr, Peake, and O. Lang. Of the three 
it would appear that Mr. Peake has chief credit both for 
originating and for maturing the idea. The securing and 
the launching of the boats on the tops of the paddle-boxes 
gave rise to much scheming. The Penelope,'Retribution, 
Terrible, and Tiger, with many other paddle frigates, were 
fitted with paddle-box boats. 

In 1848 Mr. R. Taplin, of Woolwich Dockyard, brought 
out the telescopic funnel or smoke-stack adopted for the 
Royal Navy. He had previously, about 1827, designed a 
steam-superheating apparatus for boilers. 

Ocean Steamers.—Of British Atlantic-Ocean paddle- 
wheel steamships the earliest recorded were : 

The Curacoa, built about 1827 in England, and pur- 





chased b 


the Dutch Government ; 400 tons burden, 
fitted wit 


two engines of 50 nominal horse-power each, 


She went a voyage from Helveotsluys to Surinam in 
27 days 11 hours, consuming 7.14 lb, of coal per horse- 
power per hour, 


(To be continued.) 








HYDRAULIC LIFTS. 
To THE EpiTor OF ENGINEERING. 

Srr,—In your issue of March 27th, and in the course of 
a paper by Mr. E. B. Ellington, we find that he has 
quoted and criticised a statemeut made by us. It is pro- 
per to say at the beginning that his use of our state- 
ment before the Liverpool Engineering Society, was 
with our full consent, given in answer to his courteous 
request. 

he statement to which he refers was quoted from a 
hastily prepared letter which we had addressed to an 
engineer. After the use of our statement by Mr. Elling- 
ton, we addressed a letter to the same engineer, reviewing 
Mr. Ellington’s criticism. Since you have published Mr. 
Ellington’s paper, we are impelled to ask you to print so 
much of our reply as may be necessary to set us right 
before your readers. This is the more necessary since 
Mr. Ellington speaks of our statement as ‘‘ misleading,” 
and alludes to ‘‘ errors.” Our statement was made to an 
engineer who was perfectly able to su ply the figures 
needed to cover cost of labour, Xe. Neither he nor 
any one else was misled. Now that the matter has been 
made public, we have only to amplify our figures by sup- 

lying that which our correspondent was left to pda 
or himself. This we do by quoting from the second 
letter written by our President, to the engineer before 
alluded to : 

‘‘In my statement I supposed two lifts in an office 
building, with a rise of 80 ft., and with power to carry a 
load of 18 passengers. I did not go into all the detail, as 
will be noticed, but I now take occasion to say that in the 
case supposed, we should have used cylinders 18 in. in 
diameter, geared 3 to 1. This motor with a pressure due 
to 100 ft. head would enable us to lift a load of 20 passen- 
gers, that is 3000 lb., that is to say we will take 80 per 
cent. of the efficiency as the measure of duty which can 
be got with this motor. I have before me the figures of a 
test in America of one of our elevators with 144 in, ,cylin- 
der showing an ultimate efficiency of 82.27 per cent. 

The figures are as follows: 

Elevator cylinder diameter 144in. Area 165,13 in, 

Head of water 93} ft. Pressure 40} lb. 

Stroke of piston } rise of car. 

Full power exerted on piston, 6687.765 lb. 

Ultimate load lifted, 2751 lb. 

Percentage of effective power, 82.27. 

Now I take the figure that will be attainable in every 
case with motors of the size assumed, viz. 80 per cent., 
that is to say, a load of 30001b. To do this, we should 
have to pump, as stated in my calculation, 200 gallons of 
water per minute 100 ft. high, and I said that this was 
equal to 7.3 horse-power, which includes frictional allow- 
ance. 

In stating the cost of doing this work by means of a 
gas engine, I assumed figures which two gentlemen con- 
nected with the manufacture of gas engines stated were 
correct. I do not propose to discuss this. The gas bill 
may amount, as Mr. Ellington puts it, to 113/. per annum. 
Several engineers whom I have consulted, express the 
opinion that 30s. per week will fully cover wages of 
mechanic in attendance, and oil and waste. I judge that 
the allowance of 5/. per annum for water to make up 
waste is much too great. Ina case in the City where we 
have a gas engine pumping water which is used over and 
over again, experience shows that there is no appre- 
ciable waste, the cooling water flowing from the upper 
tank and being pumped back again. I therefore disallow 
the 5/. In all the cases of which I have knowledge an 
allowance of 20/. for value of space occupied by machi- 
nery would be considered quite out of the question. I 
know of no place where the space actually occupied could 
be made to produce any such sum, The upper tank can 
be placed upon the roof, as is the common practice in the 
United States, and the lower tank can be constructed 
beneath the basement floor, thus occupying no space 
whatever, and the only space to be provided for is that 
occupied by the engine. 

This is done in a building in the City, where our pas- 
senger elevator is used. The gas engine employed is an 
Otto half horse-power engine, occupying a space of lite- 
rally no value. In this case the cost of the gas used is 7d. 
per day. The man employed not only takes care of the 
gas engine, but he is also the conductor of the car, and 
indeed is the only person employed in any way in con- 
nection with the lift, and it is my impression that the 
total amount paid for his wages and for oil, waste, &c., 
not only does not equal 30s. per week, but is considerably 
below that sum. I think that—however we may discuss 
this theoretically—practically, and as a general rule, there 
is no loss by reason of the space occupied. 

In the special case which was in mind when I made up 
my statement, such an item would be clearly out of the 
question, for the space occupied by the steam pump would 
be all that would ‘ required by reason of the creation of 
power for the elevators, and that space (boilers, as before 
remarked, being involved in any case) would be entirely 
without value, even if the pumps were not there, or if a 
gas engine were there in place of a steam pump. 

In calculating the cost, if using the patent hydraulic 
balanced lift, Mr. Ellington makes no allowance for wear 
and tear and depreciation of the lift proper; his allow- 
ance being on 20/. only, the cost of service pipe. The 
‘standard hydraulic lift? involves no more loss or wear 
and tear and depreciation than the patent balanced hy- 
draulic lift, except in the one item of rope, Our ex- 
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perience is that the life of the best wire rope will average 
five years, and a proper allowance therefore upon this 
ground would be for the annual cost of replacing a suit 
of ropes. This, in the case contemplated, would amount 
per annum to 2/. 18s. Once fixed, the tanks and pipes 
and lift machinery are certainly just as durable and as 
free from loss by wear and tear as the balanced lift, and 
it is just and proper to eliminate that matter in the one 
case as in the other. The only item to take into account, 
therefore, will be the wear and tear on the gas engine 
and pump. I understand from you that an engine of six 
nominal horse-power would be furnished and fixed in the 
building ready for use, for, say, 200/. A pump might cost, 
say, 75/., making a total of 275/. I further understand 
from you, and from other engineers whom I have con- 
sulted, that ordinary care being assumed, 10 per cent. per 
annum would be an ample allowance for wear and tear, 
&c., and replacement when worn out. We have, there- 
fore, 10 per cent. upon 275/., which is 27/. 10s. 
Summarised, we have therefore, 





fa & 

1. Gas (as taken by Mr. Ellington) 113 0 0 
2. Man, oil, waste (as taken by Mr. 

Ellington) ... AS see - 78 0 0 

8. Replacing rope per annum esa 218 0 

4, Wear and tear, depreciation, &c. 27 10 0 

221 8 O 


or dividing by 280, as Mr. Ellington does, equals 15s, 10d. 
per day. 

The only addition to this is for interest on any capital 
sum ars | may be involved in the total cost of the 
standard hydraulic elevators, over and above the cost of 
the patent balanced lift. This remark also applies to the 
other modes of creating power. 

In this and in the following cases Mr. Ellington makes 
an allowance of 15 per cent. per annum upon 600l. for 
wear and tear, and Flame ve &e. This is an assump- 
tion that a capital sum of 600/. would be required to pro- 
vide the plant contemplated in my calculation, over and 
above the amount of the sum which would be required 
for the patent hydraulic balanced lift, and that the 
allowance stated should arply to the whole of this sum. 
This is an assumption which of course is not for a moment 
admitted, either as to its amount or as to the adaptability 
of the allowance, to the whole of the sum which might be 
found to exist as between the two systems, A pump, two 
tanks, and the piping would be necessary. In some in- 
stances the cost of a boiler would have to be added to this, 
but not in the case contemplated in my figures. Now it 
is my belief that as between the two styles of lift, the 
first cost of the lifts which I had in mind would be much 
less than the cost of lifts constructed upon the patent 
balanced ram system, since no expensive boring will be 
needed. Of course this must remain an open point. I 
only know that in all cases of competing bids, when I 
have been permitted to know the sum of the competing 
bids, I have found that the cost of the standard hydraulic 
elevator was considerably less than the patent hydraulic 
balanced lift. Such difference should therefore be de- 
ducted from the capital sum upon which an allowance is 
taken, and a further deduction must be made for that 
part of the capital sum which represents parts as enduring 
as the parts of the patent hydraulic balanced lift, upon 
which Mtr. Ellington makes no allowance. We therefore 
get a sum which it is difticult to fix, but which I believe 
renders any allowance absolutely unnecessary. 

2. Using Steam Power.—1 have before remarked, that 
in the case which was before me when making my calcu- 
lation, steam power had to be provided for other purposes, 
and therefore a boiler had not to be laid down specially 
for the lifts. 

I named the Worthington steam pumping engine 
because these are constantly used by our American house, 
and we therefore knew the quality and cost of the ser- 
vice obtainable by their use. The statement of the coal 
consumption is therefore not conjectural, but is an exact 
quantity. 

Since now we are going into particulars, and have to 
meet Mr. Ellington’s paper with detailed items, I have 
thought it not best to depend merely upon general informa- 
tion, but to use-exact figures. I may here state, by way of 
parenthesis, that we are fixing our lifts in the new build- 
ings in Warnford-court, in which there will be three lifts 
when completed, all worked from one pump and one set 
oftanks. The boiler, pumps, piping, &c., in this case are 
supplied by Messrs. ‘Thomas Middleton and Company, 
Leman-street, Southwark, S.E., a firm of engineers who 
certainly are not known for making very low prices, and 
since by making this installation they have got to know 
all that is involved in our lifts, they were perfectly quali- 
fied to make an estimate. Without stating to them, 
therefore, what particular building I had in mind, I simply 
wrote to them to ask for an estimate for supplying that 
which would be needed in just such a case as that taken 
in -my calculation, which Mr. Ellington has criticised, 
and although in that case no boiler was needed (because 
that was involved for other reasons), I included the boiler 
in the estimate asked for from Mr. Middleton. Mr. 
Middleton’s estimate is before me, and it is as follows : 


‘Feb. 14th, 1885, 

‘To the American Elevator Company, 

‘ 38, Old Jewry, E.C. 
* For Worthington Pump, Boiler, and Connections. 

‘One Worthington patent steam pump, having two 
steam cylinders 12 in. in diameter, two water plungers 
7 in. in diameter, all of 10 in. stroke, capable of deli- 
vering 200 gallons of water per minute against a head 
of 100 ft. at a piston speed of 60 ft. per minute. 

* One 8 horse-power Cochrane’s patent vertical steam 
boiler, proved to'l201b. on the square inch, with all usual 
mountings and Hancock’s patent inspirator for fuel. 

‘ Steam and exhaust connections from boiler to pump. 








‘One galvanised iron tank to contain 2000 gallons 
(English) fixed at top of building. 

‘ One brick tank, lined with asphalte, in basement. 

_‘ Connect pump delivery with lower tank, 5 in. cast-iron 
pipe. 
_ ‘Connect pump delivery with upper tank, 4 in. cast- 
iron pipe. 

‘Connect both elevators with upper tank, 6 in. cast- 
iron pipe, and provide two 6 in. sluice valves. 

* Connect both elevators with lower tank. 

* Provide air check valves and wrought-iron piping in 
connection with return from elevators same as at Warn- 
ford-court. 

‘ Provide and fix in lower tank float for stopping and 
starting pumps. 

* Provide pipe to empty tank into sewer. 

‘ All water piping to be cast-iron socket piping with 
lead joints. 

‘ We estimate the cost of the above work, fixed com- 
plete and started in London, at the sum of 325/. 

* (Signed) THOMAS MIDDLETON AND Co’ 

In the note which accompanied this estimate, Mr. 
Middleton remarks as follows : 

‘The expense of maintenance should be very small 
with a slow-working machine like the Worthington, and 
for some years would be nothing more than new packings 
for the glands. At the end of five or six years the pump 
valves might require renewal. The boiler would require 
cleaning out two or three times a year, and perhaps a new 
set of firebars. The pipes would last for an indefinite 
time. 

‘I think that 7/. 10s. or 87. a year would be very liberal 
allowance for repairs and renewals to boiler and pump. 

‘ A very usual allowance for depreciation of boilers is 
7 per cent., but I think thisis high. However, if you take 
that figure, no one can say you have understated it. 

‘Engines depreciate 3 per cent. per annum, and the 
Worthington would certainly not exceed this. 

‘To enable you to make the estimate of depreciation, I 
state that the cost of the boiler and mountings, including 
inspirator and proportion of fixing would be, say, 80/. 

*The Worthington pump fixed and connected to boiler 
would be, say, 1602.’ 

With this before us, we are prepared now to make an 
accurate statement of cost of working per day. Since 
Mr. Middleton has handed in his estimate I have met 
him, and have inquired from him as to other points 
touched upon by Mr. Ellington, and, still taking the 
Warnford-court Buildings, as it is certainly fair to do, I 
have asked him what allowance should be made for rental 
value of space occupied by machinery. Of course, the 
answer was that it had no rental value whatever, and a 
charge for such a purpose in that case, as in very many 
others, he characterised as ‘ absurd.’ In answer to the 
question as to what effect was to be expected as to an 
increase of rates for fire insurance, Mr. Middleton replied 
that in Warnford-court there was, of course, no increase 
of rate whatever. That there might be cases where such 
plant being put into old buildings there would be increase 
of rate, owing to the fact that the boiler might be put in 
under unfavourable conditions, but, both in that case and 
in the case which was before me when making my calcu- 
lation, there would be absolutely no increase whatever ; 
therefore, any allowance for insurance rates and for rent 
I may certainly leave out of this calculation entirely. The 
wear and tear will be taken in accordance with Mr. Mid- 
dleton’s statement. I shall not include any allowance for 
interest, because, with Mr. Middleton’s estimate before 
me, I feel entirely safe in assuming that the excess of first 
cost in the assumed case of the hydraulic balanced lift 
over the first cost of the standard hydraulic lift would 
equal the sum of Mr. Middleton’s estimate. 

Weare now, therefore, prepared to state the cost of 
using steam, which is as follows: 

Coal per annum, say, as stated by £ s. d. 


Mr. Ellington ve hs a 90 0 0 
Wages of man, as stated by Mr. 
Ellington as re pes oe 78 0 0 
Water for steam (evaporated at 8 lb. 
per 1 1b. of coal, and at 1s. per 1000 
gallons) ne ve fan oa 711 0 
Oil and waste, as per Mr. Middleton 13 00 
Wear and tear of boiler and pump... 8 0 0 
BS on tanks and piping 000 
Depreciation on tanks and piping ... 000 
=a boiler and mount- 
ings, 7 per cent. on 8Ol._.... = 512 0 
Depreciation on pump, 3 per cent. 
on 1601. aa a ae = 416 0 
Annual cost for new ropes ... scm 218 0 
pe packing, &c. _ 000 
20917 0 


Divide by 280 working days=14s. 113d. per day—a very 
different statement, as will be seen, from that made by 
Mr. Ellington, and not only so, but all the particulars 
are given = which the statement can be verified.* 

* In those instances where steam is needed for other 
purposes, aman must be employed even if there are no 
lifts, and therefore his wages must not be charged as a 
part of the cest of working the lifts. This remark also 
applies to other items, so that, in such cases, the following 
would be a correct statement of the cost : 








£s d 

Coal ee pes a ae ae 909 0 0 
Water for steam ae cad Say 711 0 
Oil and waste ... wes ia aia 13 0 0 
Wearand tearon pump _... aes 3.0 0 
Depreciation on pump oe ae 416 0 
New ropes one dee 218 0 
121 5 0 


Divide by 280 working days=8s. 8d. per day. 








Now at this point it is proper to remark that this is an 
estimate for a service which will be absolutely uninter- 
rupted. There aresome thousands of instances to prove 
this, and not one to the contrary. 

In first-class buildings in New York of the type under 
discussion, and where a mechanic is employed of such 
ability as would certainly be warranted by the allowance 
made above for his wages, there is no reason whatever 
for calling upon us to do any packing, &c., as he should 
be abundantly able to do all such work himself. I donot, 
therefore, enter any sum opposite that item. 

3. Using Hydraulic Power to Pump.— When I was pre- 
aring my statement I wrote to Mr. Ellington, asking 
im to recommend to me a suitable pump for the purpose. 

Mr. Ellington was kind enough to send me, under date of 
July 15, 1884, twonames. I wrote to both immediately. 
One of them declined to tender. The other, being asked 
to name a price for a pump to do the required duty under 
the stated conditions, named the price £0/., and gave a 
specification of the pump. Upon calculating the water of 
the Power Company, which would be required to perform 
the stated duty, we wrote to Mr. Ellington under date of 
July 22, 1884, advising him that the pump-maker had 
specified a pump which would use 7700 gallons per day, 
and asking what the charge would be for the power. The 
reply was dated July 23rd, and we quote from it as follows: 
‘The charge made by the company for any amount used 
over 200,000 gallons is 2s. 6d. per M.’ It will be seen 
therefore that we had ample ground for supposing that 
2s. 6d. per M. was the minimum price of water. Mr. 
Ellington states it at 2s. per M. in his paper. If I may 
be sure that it will be taken as a pleasantry and not as 
being ill-natured, I will say that it is a happy thing for 
the consumers of the power if my comparison has led to a 
deduction of 20 per cent. in its rates. 

Now let us examine the figures as to the cost of driving 
a pump by the hydraulic power, and following Mr. Elling- 
ton’s example we will assume that the pump will give us 
80 per cent. efficiency. Then using a plunger 84 in. in dia- 
meter=area 56.75 in., to pump against a head of 100 ft. = 
43.5 lb. pressure, hydrostatic pressure on plunger, £246 lb., 
which at 80 per cent. efficient, requires power of 3085 Ib. 

Taking water company’s pressure at 700 lb., this requires 
piston area of 4.4 in. 

Piston speed of 80 ft. per minute for ten hours per day 
gives 576,000 in. x 4.4=9140 gallons at 280 days: 


= «. ¢ 

=2,559,200 gallons at 2s. pe .. 20018 5 

Wages, as by Mr. Ellington .. a. ww @¢ 

Ch Ge 5x: _ se Sa aaa 5 0 0 
Wear and tear and depreciation on 

pump, 10 per cent. on 80/. ... ae 8 0 0 
Wear and tear and depreciation on 

connections, 10 per cent. on 30/. 300 





£4. d. 28 
divided by 280=perday, 1 0 6 
or with water at 2s, 6d.=1 4 7 
4. To use Standard Hydraulic Lifts Worked by 
Hydraulic Power. 
Load, 3000 x 4=12,000, + friction 30 per cent. =17,150 
Piston area, 24.49 
Piston motion 240 in. =21.2 gallons x 400, 
=8480 ,, at 2s.—17s. 
Patent Hydraulic Balance Lift. 
Load 3000, friction 30 per cent.=1286=required power 
4286 
Ram area, 6.123 in. 
Ram motion 960 in. =21.2 gallons x 400 
=8480 ,, at 2s.—17s. 


Inasmuch as Mr. Ellington makes no allowance at all 
for oil, space, wages, &c., for the pate:.t hydraulic balance 
lift, and concedes the same efficiency to the standard, I 
make noe such allowance in either of the cases, except the 
proper allowance for new rope in the case of the standard 
machine. 

I can furnish abundant evidence as to the attainment 
of 80 per cent. efficiency. I have no knowledge of any 
evidence which would support a claim for like efficiency 
on behalf of the hydraulic balanced lift, nor do I believe 
that such efficiency is attainable by that system. Now to 
recapitulate the results reached, I give the following : 


oo 


18 5 


Summary. 
£s. d. 
A. Gas pumping plant, perday__.... 0 15 10 
Bb. Steam pumping plant, per day*... 015 0 
C. Hydraulic power indirectly 
through pump aad ea pie. 10 6 
D. Hydraulic power directly applied 
by standard hydraulic elevators 017 0 


E. Hydraulic power by balanced ram 
lifts .. dae sas waa a 017 0 
Compare with this summary that made by Mr. Elling- 
ton, which I here quote : 


Gas pumping plant, per day... 1 6 6 
Steam pumping plant, per day ae 16 3 
Hydraulic power applied through 

pumps and tanks, per average day 146 


Hydraulic power, applied direct... 015 4 
and make your own judgment as to their accuracy. 

I do not go into the question raised by Mr. Ellington as 
to what the comparative figures would be for lifts rising 
50 ft., contenting myself with the obvious remark that 
the proportional difference must remain. If this be not 
so, Mr. Ellington will perhaps point out the reason why. 
I am only concerned to show that in the statement already 
made, there was nothing that was not correct and proper, 
especially in view of the fact that it was not a public 
statement, but was simply handed to an engineer. 

However true it may be at this moment that there is 





* Or 8s, 8d. per day, as shown by previous foot-note. 
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no such office building in London as the one cited in my 
example, I do not hesitate to predict that when the results 
attainable by the use of the standard hydraulic elevator 
are understood, the same results will be had here as in 
New York. 

A very important point should be yet further con- 
sidered. Both you and your friends know that in New 
York and other cities of the United States the standard 
hydraulic elevators are working in large buildings almost 
without cost as to repairs and maintenance, and without 
an interruption ever occurring. When packing has to be 
done, and this is but rare (the United Bank building in 
New York, for instance, not having had a piston packing 
for three years), it is done at night. You may perhaps be 
quite able to estimate the importance of this point in a 
building where the work is required to be large. Even if 
the cost of working the standard hydraulic lifts were much 
in excess of that involved in other systems, the payment 
of the excess would be amply warranted by the fact of un- 
interrupted and continuous use. But when we find this 
uninterrupted use with the least cost for working ever 
before reached, we have a combination which we believe 
to be irresistible. On the other hand, all the high-pres- 
sure hydraulic lifts of which I have knowledge in London 
are subject to occasional interruptions, It is quite im- 
possible to state in figures that which should properly 
represent the annoyance and injury arising from this 
cause.” 

We will not quote further from the letter of our Presi- 
dent, unless the discussion in your columns should be con- 
tinued. 

The point which we make is, not that the use of the 
power, as thus supplied, is more costly in the actual ex- 
penditure of £ s. d. for the purpose of working hydraulic 
lifts ; although at their present prices we are satistied that 
such is the fact in many cases. The directors of the Power 
Company have it quite within their province to so reduce 
the charges for water furnished by them as to arbitrarily 
make it cheaper, if they choose. Whether this can be done 
with profit to themselves it is not for us to consider. 

Our argument is, however, that, all points being con- 
sidered, the use of the power for passenger lifts, and in 
many cases for goods lifts, is distinctly adverse to the in- 
terests of the consumer. 

Uur long experience of more than thirty years devoted 
exclusively to the manufacture of lifts (or elevators, as 
they are called in the United States), as well as our great 
care in the details of manufacture (with which Mr. 
Ellington is kind enough to be pleased), have culminated 
in the standard hydraulic elevator, which we are placing 
in all the markets of the world. This machine is no longer 
a matter of theory or experiment. It has long since become 
an established fact, and the careful observer cannot but 
see that we obtain in its use a combination of excellent 
and important results which have never before been 
equalled by any other lift. 

It should be borne in mind that we are quite prepared 
to use the high-pressure, either direct or indirectiy 
through a pump, wherever it is advisable to do so, and 
with results at least equal to those attained by any other 
lift ; indeed, our ability to do so is a prominent part of 
Mr. Eilington’s contention ; but we are firm in our con- 
viction that these cases are not numerous. Certainly in 
the case of high buildings, or where much work is required, 
and in cases where steam power is to be employed for 
other purposes, we think it would be a false economy to 
use the hydraulic power. 

Yours faithfully, 
AMERICAN ELEVATOR COMPANY. 

38, Old Jewry, London, E.C., April 9, 1885, 








STAFFORD’S AUTOMATIC STONE SCREEN. 

THE present arrangement of working stone-breaking 
machinery is highly expensive, and in addition to being 
unsatisfactory in other respects, it is not so productive as 
it might be. Toconvert old split setts, boulders, lime- 
stone, granite, &c., into macadam chippings or shingle 
for racking the joints of paving, &c., the following process 
is carried out : 

The boulders or split setts are wheeled on to a platform 
erected close to the machine, and at a height about 3 ft. 
below the top of the jaws. On this platform there stands 
a man who feeds the machine. After the stone has 
passed through the jaws it enters a revolving screen and 
is supposed to be riddled into three different sizes, while 
all the dust is separated and deposited by itself. This, 
however, is not the case, and it is utterly impracticable to 
attain that result by this arrangement. Again, when it 
is required to make chippings or shingle and nothing 
else, much unnecessary expense is incurred by hand in 
returning from the ground on to the platform, and again 
from the platform to the jaws, the larger stones which 
have passed through the jaws, and are too large for the 
purpose required. Additional expense is afterwards 
needed to separate the chippings and dust which have 
been discharged from the screen; this necessitates two 
men being constantly engaged riddling when the machine 
is running. 

To keep the machine fully at work, and to have the 
chippings riddled as they are made, six men are required, 
exclusive of engineman, and from observations taken at 
different periods, it is found that the cost of breaking and 
riddling these chippings is as follows : . 

s. d, 
Breaking macadarr ... 0 10 per ton. 
»,  chippings... ae 
Riddling = - 0 10 os 
or a total for breaking and riddling chippings of 2s. 1d. 
per ton, exclusive of engineman and power. 

The wages of the men employed in this labour vary 
from 17s. to 19s. per week. 

The improved automatic sieve has been invented 
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with a view to a considerable reduction in the labour at | 
in the expenditure. | 


present required, and consequent] 


In describing the apparatus erected and now working in 


the town of Burnley, it must be stated, in the first in- | 
stance, that instead of the boulders or old split setts, &c., | 
being wheeled up to the platform, they are shot up out of | 


the carts at the foot of the elevator A, into which they 
are then charged and conveyed into the jaws of the ma- 
chine. From this they are passed into the shoot B, and 
carried into the sieve C, which is driven by the eccentric 
and rod D, and is so arranged that four different de- 
scriptions or sorts of material may be made and discharged 


into carts, ready for use at the same time, or, if a certain 


size of chippings alone is required, the screen at E is 
reversed by simply drawing a pin, when all the larger 
particles are returned to the elevator, and thence to the 
jaws again until every stone is broken to the size required. 

It will be particularly noticed that after the stone has 
once entered the elevator it requires no further attention 
or labour bestowed upon it. 

A much larger quanity of material is broken with con- 
siderably less wear and tear of the engine and machine in 
consequence of the regularity ‘with which the machine is 
fed as compared with the very intermittent and irregular 
manner in which it is done with the old arrangement. 

The attendance required to work the new machinery is 
as follows: One man to feed the elevator and one to 
attend to the sieve for the purpose of stacking the ma- 
terials when not being immediately taken away by the 
carts. 

The cost of working is as follows : 

Breaking macadam ... es va 
Breaking and riddlingchippings ... 44d. ,, 

The inventor is Mr. John E. Stafford, borough en- 

gineer, Burnley. 


3d. per ton 








Russian Harzsours.—The Russian Budget for 1885 pro- 
poses an expenditure of 6,315,388 roubles for the creation 
and improvement of ports, 





FORCED DRAUGHT FOR BOILERS. 


On the Application of Moderate Forced Draught to the Fur- 
naces of Small Steam Vessels, upon Mr. P. W. Willans’ 
System.* 


By Mark H. Rosrnson, Associate. 


THE application of forced draught to the furnaces of 
marine boilers, other than those of torpedo boats, has 
lately attracted so much attention, and has evoked so 
strong a desire for further information, that even a small 
and limited addition to our knowledge of the subject, 
if only it be based upon actual experience, may not be 
without use. As a member of the firm (Willans and 
Robinson, of Thames Ditton), by whom Mr. Willans’ in- 
vention has been applied, Iam able to describe a system 
of forced draught which has, at ,east, the advantage o 
having been tried practically, and! successfully, and for a 
sufficiently long time, and ina sufficiently large number of 
instances, to enable a sound judgment to be formed upon 
its merits. But, lest too much be hoped from this 
preamble, I hasten to say that the field which the system 
covers is, so far, but a limited one, and that in respect of 
the vital question of economy, though a rough judgment 
can be formed upon it with some confidence, there are no 
quantitative results whieh can claim to have been arrived 
at with scientific accuracy. 

Among the questions which had to be dealt with at 
Thames Ditton was that of providing satisfactory con- 
densing machinery for small steam yachts and other small 
craft, but more especially for yachts. Four years ago, 
when work there was commenced, the desire to use con- 
densing engines in very small boats running in salt water 
was less general that it is now, when even the smallest 
steam cutter carried at the davits of a yacht is, or ad- 
mittedly ought to be, fitted with some simple form of con- 
denser. Nevertheless, the owners of the smaller classes 
of coast-going steam yachts, with non-condensing ma- 
chinery, were alive to the advantages of condensing, and 


~* Paper read before the Institution of Naval Architects, 
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WILLANS’ ARRANGEMENT OF 











FORCED DRAUGHT FOR BOILERS. 
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the question often arose, How to get the same power as | funnel. This was clear enough, but the real question was | his firedoor for stoking without first removing the outer 
how to do it? door, and the moment this is removed the boiler is work- 


before from an existing boiler deprived of its accustomed 
exhaust draught in the funnel ? 
he size of yacht referred to is the small-decked or 
partly-decked steamer, whose engines indicate from 40 or 
50 to 100 or 150 horse-power, and it is, perhaps, necessary 
to point out that this size of vessel lay under special dis- 
abilities. Smaller boats—such as open launches—had, as 
a rule, at that time non-condensing engines, and the sharp 
blast of the exhaust enabled them to work with small and 
light boilers. Larger vessels, on the other hand, had 
lofty funnels, and in that way gained draught and kept 
down the size and weight of their boilers. The small 
inp (as just defined) was barred both by her size and by 
er owner’s ideas of appearance and comfort from using 
either a high funnel, or that last resource of inefficiency, a 
strong and noisy steam jet. She was thus condemned, if 
her owner elected to condense, to work with a more 
sluggish draught than any other vessel, and, in cunse- 
quence, to carry a boiler of such disproportionate size and 
weight as made it hopeless to look for high results in speed. 
The same trouble, it may be remarked in passing, did 
not apply to the conversion of still smaller Sone to the 
condensing system. It was not difficult to design vertical 
boilers for them with small water space and of light 
weight, which, though unsuited for working with either 
a strong draught or with salt water constantly renewed, 
were well adapted for natural draught and for use with a 
surface condenser, and which were able to give nearly as 
much steam per unit of weight as the hard driven boilers 
they replaced. Could similar designs have been accepted 


as suitable in larger boats the difficulty would have | 


vanished, but such general acceptance has not yet been 
given, and the return tube boiler still maintains its repu- 
tation for all but the smallest class of machinery. 

The question how to increase the evaporative perform- 
ance of these low-funnel return-tube boilers, admitted, it 
must be owned, of an obvious answer, namely, that forced 
draught must be applied to the moderate extent neces- 
sary to make up for the loss of the exhaust steam in the 





The air-tight or closed-in stokehold was not, as a rule, 
admissible in a yacht, in whose internal economy it would 
introduce, or would be supposed to introduce, too many 
changes for the taste of the majority of owners. sides, 
the question had some ,time to be considered with refer- 
ence to open or partly open boats. 

The use of a simple closed ash-pit, with air supplied 
under pressure, was still less desirable. With a greater 
pressure inside than outside the furnace door no perfec- 
tion of fitting would long prevent an escape of hot gases 
into the stokehold, a leak which could not fail to increase 
with age and use. Moreover, the injunction to first shut 
off the draught before! opening the firedoor is one certain, 
sooner or later, to be forgotten, and then the opening of 
the firedoor is followed by an outrush of flame, to the 
serious personal danger of the stoker. Even a mechanical 
connection between the firedoor and the air conduit, to 
close the latter when, or even before, the firedoor is 
opened, meets only half the difficulty at the best ; it does 
nothing to prevent the constant leak of hot gases past the 
firedoor. 

Desirable as it was, the satisfactory application of 
forced draught in such cases appeared to be nearly hope- 
less, until Mr. P. W. Willans, my partner, devised and 
patented the plan shown in Fig. 1. A casing or chamber 
—a kind of mask—a few inches deep is fixed to the boiler 
front over both the usual firedoor (hinged by preference 
at the bottom) and the opening into the ashpit. The 
bottom of the casing is below the level of the stokehold 
floor, and is joined to a shoot which brings air from a fan. 
The front of the casing consists of a large door, which 
can be turned back or unshipped. When this is in place the 


| only exit for the air, after it enters the chamber, is through 
The upper part | 


the ashpit, the firebars, and the funnel. 
of the casing is of course filled with air under pressure, 
and at a pressure slightly greater than that inside the 
furnace, Hence the Teak t the firedoor is always in 
the right cirection—inwards. The stoker cannot get at 





ing by natural draught, for the air from the shoot is as 
free to pass into the stokehold as into the ashpit, and the 
pressure in the casing is destroyed without stopping the 
fan, or taking any other precaution. Danger tothe stoker 
is at an end. 

The casing or chamber is itself a small closed stokehol¢, 
so small that the man stokes through it from the other 
side. When forced draught is dispensed with the outer 
door is taken away, and the presence of the casing, or 
rather of its sides, offers no obstacle to stoking. _ 

The first application of Mr. Willans’ plan was in asmall 
wooden coast-going yacht, the Brenda, of about 61ft. on 
the water line, built by us in 1882. Displacement and 
draught were required to be small, for making trips to the 
Mediterranean through the French canals, and as high 
speed was also desired, it was necessary to restrict the 
size and weight of the boiler as much as possible. With 
this object Mr. Willans designed an oval return tube 
boiler, 7 ft. long by 5ft. wide by 64 ft. high, stayed across. 
It had one furnace tube 2ft. 9in. in diameter, the fire- 
bars being about 4 ft. 3in. long, giving a firegrate area of 
nearly 11 square feet. The total heating surface was 375 
square feet, which was, of course, very large for the size 
of boiler—a fact accounted for by the large proportion of 
heating surface in the tubes—330 square feet—in compari- 
son with the whole. This was obtained by using a great 
number of small tubes—148, 1fin. in diameter. The 
tubes were of brass, and about 5ft. long. The form of 
boiler was convenient, as giving good bunker room at the 
sides, and it saved weight, in comparison with a cylindri 
cal boiler, by somewhat restricting the water space. At 
the same time good provision was made for circulation. 
As might be expected, the large tube surface extracted 
the heat from the gases most effectually, and the tempera- 
| ture in the uptake, though never tested with care, was 
| low in comparison with that usual in small marine boilers 
| The working pressure was 120]b. The height of the 
| funnel above the firebars was less than 11 ft. 
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With natural draught and careful firing, about 80 horse- 
power was indicated. With a very light fan draught, not 
exceeding 4 in. of water pressure, this power was approxi- 
matzly doubled. It was obvious that the boiler was in no 
way forced or overdriven, and no question of leaky tubes 
arose. It was, in fact, evident that at least 200 horse- 
power might have been given by the boiler before the 
question of over-driving would have needed to be con- 
sidered. 

In comparing this boiler with others it must not be 
judged by its total heating surface, but rather by its 
capacity (which was roughly equal to that of a cylindrical 
boiler 5ft, 10in. in diameter)—or by its grate area, 
which was not purposely restricted, but was as large as 
was consistent with a good-sized combustion chamber be- 
yond. On referring to the list of a well-known maker of 
small marine engines, I find that a cylindrical boiler 
6 ft. in diameter by 7 ft. 6in. long, is represented as having 
300 square feet of total heating surface. This is with 
58 tu 24in. in diameter, and there is no reason to 
suppose that this boiler (which is larger than the Brenda’s 
boiler) would not be capable of doing at least as much 
work, if its tubes were as small and as numerous, and if 
the draught were forced to the same degree. Tubed as 
described, and worked with natural draught (probably 
with a higher funnel), it is specified by the maker as suit- 
able for a compound condensing engine of no more than 
90 indicated horse-power. With little or no alteration, 
beyond an increase of tube surface, and the application of 
moderate forced draught, it seems probable, therefozxe, 
that its evaporative power might be more than doubled, 
and, as will appear presently, without loss of economy. 

he engine of the Brenda was an ordinary Willans 
patent compound surface-condensing engine, with low- 
pressure cylinders 12} in. in diameter and 10 in. stroke, 
able to indicate 150 horse-power at 360 revolutions and 
120 lb. steam pressure. As economy in this vessel was 
deemed less important than light weight, a low ratio of 
expansion was adopted, under five to one, and the coal 
consumption, as ascertained by numerous trials, all some- 
what rough, but reliable in the aggregate, lay between 
24 lb. and 3} lb. per indicated horse-power per hour. This 
was when working at moderate powers, up to about 120 
horse-power. No reliable tests were made at higher powers, 
but the consumption did not appear to increase in any 
marked proportion. Nor was it likely to do so, because 
at the highest powers the sharpness of the draught was far 
below that used in many non-condensing vessels, such as 
the ordinary high-pressure Thames tugs, for instance. In 
the Brenda it nae not be said that the forced draught was 
inaudible, and was in no way a nuisance on board. 

The fan draught thus amply fulfilled its purpose of com- 
bining power with lightness, and the yacht achieved a 
high rate of speed as intended. 

With regard to other matters, it was found, first, that 
while the comfort of the engine-room was increased, as 
might be expected, by the ventilating effects of the fan, 
the labour of stoking, and particularly the skill required 
in stoking, were very much diminished. 

In small return-tube boilers, working with a slack 
draught, it is necessary to keep a thin fire, and it need not 
be said that frequent attention and some skill are required 
to prevent a thin fire from burning through into holes. 
When the yacht was doing her best with natural draught 
(making rather over 10 knots), the firedoor required to be 
opened about once in twenty minutes. When doing the 
same speed (which chanced to be the ordinary working 
speed) under fan draught, the firedoor was opened in prac- 
tice only once an hour. On one occasion the yacht ran 
from Teddington Lock to beyond North Woolwich—over 
29 miles—without opening the firedoor, and was by no 
means without a fire at the end of the run. Onanother 
occasion she ran from Greenhithe to Westminster (22 
miles) partly against tide, without apg the firedoor, 
and arrived, in exactly two hours, with a fairly good fire. 
The explanation lay in the fact that, with the strong 
draught, a very thick fire could be carried, thick enough 
neither to need replenishing for a long time, nor to be in 
danger of burning through into holes. However, for 

ractical purposes, it was sufficient that stoking was 
pease to be but an hourly event, and that the chief diffi- 
culties of stoking a small return-tube boiler were removed. 
The system, as may be supposed, has always been liked 
by the engineers of the boats, whose reports have been 
uniformly favourable in the six yachts in which, up to 
— time, the system has been applied and practically 
tested. 

It is hardly necessary to say that with a locomotive 
boiler much longer runs might be made than those just 
recorded, because in a firebox of locomotive type a very 
much deeper fire may be used than is possible in the con- 
tracted furnace flue of areturn-tube boiler. It is possible 
that this fact may not be without influence upon the con- 
struction of marine boilers in future, when the advantage 
of a deeper fire than the ordinary return-tube boiler affords 
has been recognised. But in hazarding this opinion I 
have no intention of recommending the adoption, for 
general work at sea, of what is now known as the locomo- 
tive type boiler, the practical objections to which are 
thoroughly understood. 

Secondly, at powers within the range of natural draught, 
and at which alone comparison was possible, it appeared 
that not only was there no loss of economy, but that a 
distinct though small gain resulted from using fan 
draught. The gain was sufficient to be noted in practice, 
as the result of repeated runs, but it was not established 
by direct experiment. It has, however, been confirmed 
by all our later experience with moderate forced draught. 
Its cause was no doubt the greater advantage to which 
the coal was burnt in a thick than in a thin fire, reduced 
chances of mischief from unskilful stoking, and the less 
frequent disturbance of the fuel in putting on fresh coal. 

In the first apparatus fitted it was found that when the 





two doors were open and the fan running, the air from the 
shoot passed too close to the furnace door, and was apt to 
draw out from the furnace, and carry into the engine 
room the light particles of ash lying near the opening. 
Mr. Willans antes designed the forms shown in 
Figs. 2, 3, and 4, in which the outer door A, which turns 
upon a spindle B at the bottom, and lies upon the floor of 
the stokehold when opened, has a prolongation C, which 
is raised against the top of the air shoot while A is shut, 
but descends and closes the air shoot as A is opened. The 
spindle B carries a crank or lever, connected by a slotted 
link with another lever on the spindle D, which carries 
the firedoor F in such a manner that F does not commence 
to open until C has closed the air shoot (though with an 
easy fit), and has practically shut off the blast. This 
plan, which appears to work quite satisfactorily, has been 
applied in several cases, one being that of a steam fishing 
yacht of about 40 tons, the machinery of which, of 100 in- 
cated horse-power, is shown in Fig. 4, 

Another almost duplicate set of machinery has lately 
been sent to America, in the hope that the fan draught 
will enable anthracite coal to be burned in a boiler other- 
wise of English type, and a third similar set is ready for 
shipment to the same destination. 

For thesake of simplicity the fan has hitherto been 
mounted upon, and driven by the main engine. There 
are many advantages in using an auxiliary engine, but in 
small yachts one of the elements most to be considered 
is the possible inexperience, or even neglect, of the engi- 
neer, and driving by the main engine not only gives him 
an engine less to attend to, but makes it impossible for 
him torun the fan and rise steam improperly, while the 
engine is standing or is working at low power. It also 
insures, ina rough way, through the varying speed of 
the engine, that the greater the power used, the more air 
shall be supplied. In Fig. 4 it will be seen that the fan is 
mounted ina cast-iron casing, which is combined with the 
forward main bearing of the engine. The shaft passes 
through the casing, and by a crank on its forward end, 
works the air-pump and feed-pumps. The air-pump is 
inverted, and is attached to the fan casing. In some 
examples only the lower part of the casing is of cast iron, 
the upper part being of thin iron or steel, for lightness. 
The fan casing does not stand vertically at the end of the 
engine, but leans over to the port side, so that the spindle 
of the fan may be continued aft, past the back of the 
engine. There is a pulley, by which it is driven from 
the larger pulley formed upon the main crankshaft 
coupling. Several methods of driving have been prac- 
tised. Steel bands, running upon leather-faced pulleys, 
and with tightening pulleys for taking up the slack, have 
been used ; so have pitch chains ; and Gandy’s cotton belt- 
ing, sewn endless, has also worked well. That no kind of 
belt driving is always perfectly satisfactory on shipboard, 
is unfortunately true, but the small liability to temporary 
failure which exists, is the price paid for getting rid of a 
separate steam engine. Even if a failure happens it 
cannot be said that in a yacht any very vital interest is 
jeopardised, while repair, if necessary, is not more than 
aquestion of minutes. In a vessel of larger size it would 
of course be better to use a separate engine. 

It is worth noting that the ventilation given by the fan 
is so much valued that the owner of the last-mentioned 
yacht has had a door cut inthe lower part of the fan 
casing, so that the fan may deliver air into the engine- 
room when it is not required for the furnace. In this 
case it must be rather circulation of air, than the introduc- 
tion of fresh air, which is effected, but its action seems to 
be found beneficial. 

The removal of ashes from the ashpit is easily effected 
by shipping a temporary bridge across the bottom of the 
chamber. Any ashes, &c., which may fall into the shoot 
are removed by taking up a well-fitted floor plate in the 
stokehold, which forms a portion of thetop of the shoot or 
conduit from the fan to the chamber. Absolute tightness 
in the shoot is unimportant, with such low air pressure. 

It is unfortunate that, as stated in the beginning, there 
are no really accurate figures to be placed before the 
meeting. 

It may be assumed that directly a steam yacht is 
ready, the owner wishes to take her away, and the oppor- 
tunities given to the builders for carrying out anything 
like continuous and systematic trials, are very few indeed. 

But from the appreximate figures and the general facts 
given, it may be said with confidence that Mr. Willans’ 
plan both meets an obvious want, and meets it success- 
fully. The class of vessels to which it most directly 
applies, though numerous, is not, of course, an important 
one, from the point of view of the shipowner and ship- 
builder, and its chief interest for them will lie in the in- 
quiries, first, whether the system has an robable 
application in larger vessels, and, secondly, weather from 
the limited experience with is described in this paper, 
there result any suggestions towards the extended appli- 
cation of forced draught generally. 

To the first inquiry, as a builder of small vessels only, 
I can offer no answer. That must come from the ship- 
builder, the marine engineer, ‘and the owner, who will 
know best whether the efficiency and comfort of the stoke- 
hold will be better promoted by inclosing it under more 
or less air-tight hatches, or by leaving it open and pro- 
a the furnaces with double doors upon Mr. Willans’ 

an. 
™ The general suggestions to which our limited experience 
give rise are, I think, these : 

First, that systematic experiments should be made to 
ascertain the strongest draught under which coal can be 
burnt with advantage, varying the construction of the 
boiler with the increasing draught. 

Secondly, that forthe purpose of such experiments, and 
generally, it may be laid down that the variations neces- 
sary are three in number : 

(a) Provision should be made for working with thicker 











fires, as the draught is increased. The well-known facts of 
locomotive practice are alone sufficient to suggest the pro- 
priety of this. 

(b) As the draught increases, so should the size of the 
combustion chamber, in order that combustion may be 
completed before the gases enter the tubes, the smallness 
of which is unfavourable tothe continuance of combustion, 

(c) With stronger draught there should be larger heat- 
pat bageeerF obtained chiefly by reducing the size of the 
tubes and increasing their number. 

The two last suggestions are also obvious enough, 
because both the space for completing the process of com- 
bustion, and the surface provided to absorb the heat pro- 
duced, should clearly vary rather with the quantity of 
hot gases than with the size of the boiler or the area of 
the firegrate. 

As to the tubes, our progress has been steadily in the 
direction of smaller tubes. We are now using 14 in. brass 
tubes instead of 1#in. for lengths of about 4 ft., and 
should not hesitate to use them for greater lengths. 
Small yachts, no doubt, are expected to burn smokeless 
coal as arule, but we have had some experience of 1} in. 
tubes with very smoky Scotch coal, and the small tubes 
in that case caused no inconvenience, though the boiler 
worked only by natural draught. The sharper the 
draught, the less, of course, is the tendency to leak 

In conclusion, it should be once more pointed out that 
the success achieved in the vessels fitted upon Mr. Willans’ 
plans must not be looked for, as of course, in other and 
different vessels. Larger vessels begin where we, so far, 
have left off. Our object has been to raise artificially the 
rate of combustion in small vessels, to that hitherto ob- 
tained naturally in large vessels ; to raise still further the 
rate of combustion in large vessels is a different matter. 
But I venture to hope that it may eventually be treated 
successfully upon the lines just indicated. 
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ORDNANCE. 


5422. H. H. Lake, London, (f’, H. Snider, Jersey, U.S.A.) 
Explosive Projectiles. (6d. 6 Figs.) March 25, 1884.—The 
projectile is designed for carrying high explosives, an elastic spring 
cushion or buffer being interposed between the shell for the ex- 
plosives and the body of the projectile, the object being to avoid 
the percussive effect of the explosion of the propelling charge. 
Elastic spiral wings on the rear end of the body serve to maintain 
the projectile in its proper position in the gun, and to rotate it soas 
to secure accurate flight. In order to prevent the possible escape of 
gases generated by the explosion, a sabot is employed at the base 
of the projectile, consisting of a series of discs connected by a rod 
with interposed flexible discs and a concavo-convex cap plate. 
(Sealed March 27, 1885). . 


7762. W. A. F. Blackeney, Glasgow. Breechload- 
ing Ordnance. [(d. 8 Figs.) May 15, 1884.—The bush is 
fitted with a series of projections and the breech with a series of 
rings having corresponding slots, so that in one position the bush 
can be forced into the breech and is secured in position by 
giving it a partial turn. A screw spindle passes through the 
bush and has a strong block on its inner end which is adapted to 
be pressed against the gas check to close the breech before firing, 
and which is withdrawn after firing by means of the screw. 
Strong wedges may be inserted between the rear of the block and 
the bush, and be operated by transverse screws. (Accepted March 


13, 1885). 
FIREARMS, 
3844. H. S. Maxim, London. Machine or Battery 
Guns. [ls. 20 Figs.] February 23, 1884.—This relates to that 


class of guns described in Specification 3493 of 1883 and in which 
the feeding, firing, extracting, and ejecting devices are operated 
automatically by force developed by the recoil of the breech-block. 
The construction is modified so that the gun can, if desired, be 
fired by hand instead of automatically. One essential feature 
consists in the employment of a crank, the pin of which is con- 
nected by arod to the breech-block, the crankshaft carrying a 
flywheel to which momentum is imparted at each discharge by 
force developed by the recoil of the breech-block, so that after 
the crank has passed its dead centre, the momentum of the fly- 
wheel will be utilised for closing the breech and firing the gun. 
The connecting rod is of such length that when the breech is 
closed the crank will be slightly above or below its forward dead 
centre, so that it cannot make a complete revolution. The barrel 
is arranged so that it participates in the latter portion of the 
forward movement and the first portion of the rearward move- 
ment of the breech-block. This gun is fully described in our 
issue of November 7, 1£84, page 432. (Accepted February 6, 1885). 


6115. T. Nordenfelt, London. Machine Guns. [6d. 
23 Fiys.| April 8, 1884.—This relates to machine guns in which 
barrels arranged side by side ina frame are fed with cartridges, 
and in which reciprocating plungers thrust forward the cartridges 
into the barrels, and after firing, withdraw the cases. Referring to 
the illustrations, the backward strokeof the hand leverr, by means 
of the tail end of the action lever n engaging in a recess in the 
spring bar g, carries the action block e transversely over to the left as 
shown in Fig. 2. The friction rollero on the front end of n then 
acts on acam slot in the breech-block f, which is withdrawn with 
the extractors and empty cartridge cases. The rear end of the 
block f at the same time comes against lugs on the hammers J, 
forcing them back, and compressing the springs s. During this 
movement, the trigger comb m is forced transversely over to the 
right by lugs on the hammer acting on inclines on lugs 1 on 
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the comb m. When these lugs have passed each other a spring or 
lugson the breech-block acting on inclines 2 forces the comb m 
back to the left, so that the lugs 1 pass in front of the lugs on the 
hammers, and keep them cocked. During the latter part of the 
backward stroke of the lever 7, an inclined stud on the right of the 
breech-block acting on aninclined surface on the cartridge carrier 
icarries it transversely over to the left, the empty cases being 
knocked out by lugson the cover, and a fresh supply being pro- 
vided through openings in the cover. The motion of the hand 
lever is then reversed, and a lug on the breech-block acting on an 
inclined surface on theleft of the carrier forces it over to the right 
with the cartridges, which are then forced by plungers on the 
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breech-block into their chambers in the breech. The tail of the 
lever » then forces the spring bar 9 over to the right, and the action 
block e presses on the lugs 2, and so moves the comb over to the 
right, releasing the hammers and firing the shots. In order to 
work the cartridges through the gun without firing, a drill stop is 
employed, and holds the trigger combs in such position that the 
hammer heads pass through the openings between the studs and 
out again without being retained by them. In order to keep the 
cartridges horizontal inthe magazine, their bases form a zig-zag 
pile bearing alternately against the two sides. Scissor-like fingers 
stop when required the descent of the cartridges. A telescopic 
tangent sight consists of a stem and sheath each with rack teeth 
upon it. These racks are operated by a pinion, andare provided 
with a locking spring. Studs in the action blocks prevent the 
cartridges from running out backwards in guns of large dimen- 
sions. (Accepted March 3, 1885). 


6133. T. Nordenfelt, London. Rifles, &c. [6d, 26 
Figs.) April 8, 1884.—This relates to guns in which the breech 
is opened and closed by means of a aliding bolt, such guns being 
specially adapted to receive a magazine from which cartridges are 
supplied to the barrel. Referring to the illustration, the body 
A is screwed on inthe rear of the barrel and is bored out from end 
to end largerthan the bore of the gun, of which it forms a con- 
tinuation. The bolt B is a hollow cylinder fitting the bore of A, 
capable of turning and sliding in it, and has lugs engaging with 
recesses in A, The firing pin F is contained within the bolt and 
is surrounded by a spring s abutting on a cam sleeve K fitted 
within the bolt B, and cut away in the rear to form cam like in- 
clines. The hammer H has an incline corresponding to that of 
the sleeve K, and is prevented from turning, its lower part enter- 
ing a groove in the body A. Whilst unlocking, the inclines on 
the sleeve K drive back the hammer, and with it the firing pin F, 
compressing the coiled springs ; at the end of the movement the 
hammer clicks into a notch in the sleeve K. When the bolt is 
pushed back and turned to lock it, the hammer is released from 
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this notch but is retained as shown by the sear m of the trigger 
M. The spring of the trigger is in one piece with the trigger and 
is secured at both its ends to the body. The spring is easily de- 
flected by the pull of the trigger until it comes against the pin P, 
so that a stronger pressure is needed to entirely withdraw the 
sear. The hammer is locked by the cam L, which, when turned 
half round from the position shown, prevents the spring being 
lowered. The extractor E slides in grooves in the top of the 
body and is operated by a lug on the bolt engaging with a recess 
in the extractor. A lug on the extractor operates the magazine 
by means of corresponding lugs on a sliding bar. The bolt is 
formed with four lugs, three of which bear in the body and 
serve to take up the recoil, their bearing surfaces being at right 
angles to the axis. The front faces of the lugs are cut to a screw 
vitch, which bearing against corresponding inclines in slots in the 
ody, extract the case partially when the bolt is being turned 
for unlocking. The fourth stud acts as a guide only. The method 
of connecting the pin F to the hammer isclearly shown. (Accepted 
March 6, 1885). 


6624. J. F.Swinburn, Birmingham. Breechloading 
Small Arms. (6d. 9 Figs.) April 21, 1884.—This relates to 
mechanism for preventing the accidental falling of the hammers of 
drop-down small arms on the breaking of or injury to the sear, or 
by the wearing of the bent, or by the jarring of the sear out of the 
bent. A second or supplementary sear acts as a block to the 
hammer should the ordinary sear fail to hold it in its cocked posi- 
tion. The blocking sear is withdrawn out of action by the opera- 
tion of the trigger. (Accepted March 10, 1885). 


EXPLOSIVES, 


5382. H. E. Newton, London. (4. Nobel, Paris). Ex- 
Plosive Compounds. [4d.) March 24, 1884.—Highly sensi- 
tive explosives such as nitrated cellulose, picrate of potash, nitro- 
starch and nitro-mannite are treated with nitrated glycerine for 
the purpose of reducing their sensitiveness te concussion without 
detracting from their efficiency. (Sealed March 31, 1885). 


INJECTORS. 


2127. T.B. Sharp, Smethwick, Staff. Injectors for 
Returning Exhaust Steam to Boilers. [td. 2 Figs.) 
May 2, 1884.—The exhaust is led to the injector at a point between 
the overflow and the point at which the water from the injector 
mingles with the water in the boiler. The delivery pipe beyond 
the overflow is contracted, the water  oga from the contracted 
end into a bell-mounted receiving orifice. Surrounding the con- 
tracted end and receiving orifice is a chamber into which the ex- 
haust steam is led. (Accepted March 3, 1885). 


7116, J. Gresham, Salford. Injectors. [6d. 3 Figs.) 
May 2, 1884.—This refers to the injector described in Specification 





2789 of 1864. Referring to the illustration, the external diameter 
of the discharging cone d is reduced to as small a diameter as 
possible, and slides freely in the casing or in a bush 2in the casing. 
When the steam is turned on, itcan pass freely out at the space 
between the part 1 and the combining cone c, and when the in- 
jector has drawn its supply of water and the jet is fully established, 





the reactive pressure on the cone d causes it to move endwise 
until the end of c comes against the end of 1. In a modification 
the receiving end of the discharging cone acts asa valve to close an 
outlet from an air escape orifice, the escape orifices leading from 
the part 1 of the combining cone and between the part ¢ and a 
tube surrounding the part c. (Accepted March 3, 1885). 


13,789. C. S. Madan, Manchester. Steam Jet Pumps. 
(6d. 2 Figs.) October 18, 1884.—A hollow cylindrical casting 
is prepared at one end to receive the steam nozzle, and at the 
other end to receive the combining nozzle and has a branch at the 
side for the water connections. The steam nozzle is held in place 
by an ordinary union nut and tail. The combining nozzle is 
screwed into the body and is so shaped as to allow the water to 
surround the part into which the steam nozzle protrudes, thus 
keeping the combining nozzle as nearly at the same temperature 
as the feed water as possible, and preventing the water boiling 
under the action of the steam. (Accepted March 10, 1885), 


LUBRICATORS. 

3446. A. Budenberg, Manchester. (W. Noll, Minden, 
Germaay). Lubricators. [6d. 3 Figs.) February 16, 1884.— 
The lubricant contained in a cylinder is subjected to the constant 
pressure of a heavy piston. A supplementary piston fitting the 
cylinder above the heavy piston may be adapted to be pressed 
down on the heavy piston. (Sealed March 20, 1835). 


3917. W. P. Thompson, Liverpool. (S. Reid, 
Chicago, U.S.A.) Lubricators. (6d. 5 Figs.) February 26, 
1884. —The construction of the apparatus is clearly shown in the 
engraving. The operation is as follows: The reservoir A being 
filled with oil through the stem 1, the water being drawn off by 
the plug E, and the valves C! and L being closed, the valve, ad- 
mitting steam through two eae 13 extending todifferent heights, 
in the condenser C from which the condensed water passes by the 
channel 4 and pipe 6 to the bottom of the reservoir A, is opened. 
The oil in the reservoir is thus forced up into the passage 3. The air- 
pump 22 is then brought into action, and air admitted at c, passes 





throuzh the valve b and tube a to near the top of the sight feed 
tube G, the piston being held in the position shown. The valves 
Cland L are then successively opened, and the oil passes from the 
passage 3, and by the nozzle 29 down the glass tube G, which is full 
of air, and by the passage 5, valve L, and pipe 9 to the place to be 
lubricated. The nozzle 29 is provided with a transverse passage 
opposite, when the valve L is open, the passage 3. By depressing 
the valve, communication between the transverse passage and the 
passage 3 is cut off. The valve and nozzle are thus combined jn one 
removable piece. Air may be forced into the tube G by the pres- 
sure of the steam or by other means instead of the pump. (Sealed 
March 31, 1885). 


4908. R.H.Heenanand R. H. Froude, Manchester. 
Lubricating Be for Shafts or Axles. (4d. 1 Fig.) 
March 14, 1884.—The bearing is bored larger in diameter, except 
for apart at one end, than the shaft. A layer of packing is 
placed in the bottom of the bore, then a length of bush, then 
another layer of packing, and finally a gland by which the whole 
is tightened together, so preventing leakage out of the bush. 
(Sealed March 20, 1885). 


5561. P. Jensen, London. (L. C. Nielson, Copenhagen). 
Lubricating Internal Parts of Machinery posed 
to High-Pressure Fluid. [6d. 3 Figs.) March 27, 1884.— 
The apparatus consists of a sliding pump barrel which can move 
backwards and forwards within certain limits alternately, either 
impelled by its own plunger or by itself in such manner that the 
oil is drawn in when the pump barrel is in one of its end positions, 
while the oil is forced out in the other end position, friction being 
used as a means for accomplishing that at each change of motion 
the plunger takes so great a part of the stroke as it is to have, 


whereupon the pump itself is put in motion and accomplishes the 
remainder of the stroke. (Sealed April 4, 1885). 
5659. G. Sumner, Oldham. ht-Feed Lubri- 


cators. (6d. 7 Figs.) March 29, 1884.—The oil is contained in 
a reservoir from the bottom of which it is forced by the descent 
of a piston whose rod is screwed and is operated by worm gearing 





and a ratchet and pawl, the pawl being attached to any recipro- 
cating part of the engine. The oil isforced from the reservoir to 
either of the inlets s, Fig. 1, and by the passages P, O, and X, or Oand 
X to the nozzle Z at the hottom of the glass tube N, up which it 
passes to the cock U and to the outlet ; the passage X is provided 
with a screw-down valve V, and the nozzle Z with a back-pressure 
valve, Should the glass tube break, the valve V is closed, and the 
three-way valve U operated, so that the oil passes direct to the 
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outlet. From this outlet the oil passes to the pipe a, through the 
back-pressure valve c, and by the outlet f to the part to be lubri- 
cated Thetube a is inclosed in a tube e, so that in the event of 
failure of the other parts, it may be used as a lubricator in the 
saine manner as an ordinary tallow cup. A valve d prevents the 
formation of a vacuum. Suitable cleansing openings closed by 
plugs are provided as shown. (Accepted February 10, 1885). P 


7150. J. Kitson, Thornhill. and S. Birkett and J. 
Robinson, Cleckheaton, Yorks. Sight Feed and 
other Lubricators. (4d. 1 Fig.) May 2, 1884.—To insure 
the steam being condensed quickly, a metal coil is employed in 
lieu of the ordinary condenser, and a stop valve is provided so that 
the lubricator can be detached when required without stopping 
the engine. (Accepted February 3, 1885). 


7505. A. Bauer, Cologne, Germany. Lutricators. 
{6d. 6 Figs.) May 9, 1884.—A cap fixed to the plunger for forcing 
the lubricant out of a cylinder fits over the outside of the cylinder, 
and is provided with a series of holes or notches so arranged in 
conjunction with pins or projections on the cylinder, that on first 
pressing the plunger and cap down so as to force a certain quantity 
of lubricant out, and then turning the cap and plunger slightly 
round the pins catch in the notches so as to hold the capin posi- 
tion until a further supply of lubricant is required. (Accepted 
February 20, 1825). 


7780. A. M.Clark, London. (J. J. Irvine, Chattanooga, 
Tenn., U.S.A.) Lubricators, [6d. 5 Figs.) May 15, 1884.— 
A cam or like device on a movable part of the machinery raises a 
spindle against the resistance of a spring. This spindle is suitably 
connected to a valve at the bottom of a cylinder containing the 
lubricant. When the cam raises the spindle, the valve is raised 
also, and permits a definite quantity of the lubricant to pass to the 
part to be lubricated. (Accepted March 10, 1885). 


SPEED INDICATORS. 


2923. J. Farquharson, London, and D. W. Lane, 
Southsea. Speed Indicators. [6d. 5 Figs.) February 7, 
1884.—Two electrical circuits are consecutively closed by a contact 
piece on a revolving shaft, and operate two electro-magnets, 
successively setting in motion and stopping, by means of suitable 
detents on their armatures, spring mechanism causing a pointer 
to travel over a calibrated dial between the period of the contacts 
representing one revolution. (Sealed March 20, 1885). 

6021. J. M. Napier, London. Speed Indicators. 
{6d. 13 Figs.) April 5, 1884.—Fluid contained in a rotating 
vessel is caused to rise in a fixed indicating tube to a height de- 











pendent on the speed. Referring to the illustration, the bearing 
for the first motion spindle a is in one piece with the frame which 
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eo the upright spindle, and which is driven by the gearing 
GF. Theupright B carrying the scale is made in one piece with 
the socket receiving the lower end of the glass tube C, and with 
a guide supporting the glass at the upper end, which end can be 
closed by a screw as shown. The horizontal support D for the 
scale is in one piece with the cylinder d, which depends into the 
container E and carries the pipe e, through which the mercury 
passes to the tube C. The container E is closed to prevent escape 
of mercury by means of a screwed step piece f which is raised, 
the top of the container being forced againse a leather washer on 
the underside of D. In order to prevent loss of mercury from the 
container E when the speed decreases, the air in escaping is 
caused to pass through restricted and indirect passages. A ring is 
fixed ina groove in the upper part of the container, and has grooves 
in its upper part, the ie reaches nearly down to the tube 
b. A cannelured ring placed in the lower part of the first ring has 
angled cuts right and left through the cannelures, and rests on the 
tube b, or is fitted to the cylinder d. In order to provide for the 
reversal of direction of the motion, the orifice pipe is provided with 
a T head with an orifice at either end, and with a valve able to 
move freely within the head, and having a seating at either end of 
the head. The divisions of the scale are equalised by forming 
the container deeper at the centre and more shallow at the circum- 
ference. When a float is employed to indicate the rise and fall, 
it is perforated through its length, and opens out wider at the top 
to permit the return of any mercury which may have got above 
it. (Accepted March 3, 1885). 


6592. D. Orme, Oldham. Speed Indicators, [6d. 
2 Figs.) April 21, 1884.—The drum, carrying the paper on which 
the pointer attached to a speed governor marks, is arranged to be 
rotated by clockwork, and has also an endwise movement, so that 
the indications of the several days are separate. The drum is 
moved endwise by the action of a screw. (Accepted February 6, 
1885). 


7781. A.M. Clark,London. (W. H. Lord, New York, 
U.S.A.) Speed Indicatorsfor Machinery. (6d. 4 Figs.) 
May 15, 1884.—The apparatus is constructed of ordinary clockwork 
provided with additional independent hands geared with the ma- 
chinery whereby the rate of gain or loss in speed will be accurately 
shown, and of — actuated by the machinery and provided 
with three hands which, when the machinery is running at the 
proper speed, revolve respectively once a minute, once an hour, 
and once in sixty hours. (Accepted March 10, 1885). 


16,113. F. R. John, Kiel, Germany. Speed Indi- 
cators. [4d. 8 Figs.) December 8, 1884.—Referring to the 
illustration, a fan driven by the engine communicates by a conduit 
d with the surface of a fluid contained in a vessel e. A tube f com- 
municates with the vessel E, and is provided with a float g, which, 
according to the air pressure, and consequently to the speed of the 
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engine, will rise and fall and indicate, by means of a cog-bar and 
cog and a pointer on the axis of the cog, the speed. When the 
engine moves backwards a flap leaves an air tube open, and by 
means of an air conduit and fluid in a vessel raises a float bearing 
a ar with the inscription ‘‘ backwards.” (Sealed March 20, 
1885). 


VALVES. 


1456. C. Hosken and S. B. Goslin, London. Valves 
for Regulating the Flow of Fluids. [4d. 6 Figs.) Feb- 
ruary 2, 1885.--The Valves consist of flaps hinged at one side, and 
connected at the other side by links to an axis, so that by adjust- 
ing the axis, the positions of theflaps are regulated. When the 
valves are fully open the flaps are withdrawn from the direct 
course of the fluid. Where two flaps are employed on opposite 
sides of the axis, the links form a toggle joint so that the flaps can 
be forced against their seats with any desired pressure. (Accepted 
March 6, 1835). 


3567. T. Singleton. Over Darwen, Lanc. Taps for 
Water and Steam. [4d. 4 Figs.) February 10, 1884.—The 
valve comprises a disc or mushroom-shaped head, underneath 
which is a leather washer bearing against the seat. The valve 
stem is perforated axially and provided with radial holes open- 
ing underneath the washer. The valve is raised from its seat by 
means of the screwed stem, the water passing the head and 
axially through the stem. The pressure of the water tends to 
closethe valve. (Accepted February 20, 1885). 


R. Cole, Bristol. Cocksor Taps. [td. 2 Figs.] 
April 7, 1884,—The inlet barrel is extended through the cock, and 
is perforated at a point where it is surrounded by the outlet. A 
leather cup having its open end towards the inlet is secured to the 
inner end of a plunger, which is operated to present the leather 
cup opposite the perforations when desired to close the outlet. 
(Accepted February 3, 1885). 


7677. W. P. Thompson, Liverpool. Valves. [éd. 
11 Figs.] May 14, 1884.—This comprises a plug formed longi- 
tudinally in two or more pieces kept from rotating by angular 
projections, and forced against its seat when closed by two trun- 
cated cones projecting into the plug proper, and bearing against 
correspondingly conical surfaces. Referring to the illustration, 
the two segments B of the valve have a bed above and below the 
passage through the valve, and are raised by a disc P on the 
valve spindle which is screw threaded as shown, the disc P hav- 





ing an internal thread. The cone C is also threaded on the spindle 
D, and serves to force the valve downwards, and in conjunction 


with the fixed cone H to expand the two segments. (Accepted 
February 20, 1885). 


7716. R. Wrigley Rosa, N.W. Prov., India. Valves. 
[6d. 9 Figs.) May 14, 1884.—The valve is preferably made with 
six faces and the casing with four passages and seatings. The 
valve is provided with a number of screw sockets for the attach- 
ment of the spindle, so that different portions of the valve can be 
presented to the seating. It will thus be seen that when either 
the working valve face or seat or both become worn either or both 
can be changed. (Accepted February 20, 1885). 


8549. H. F. Hill, Nottingham. Ball and other 
Valves or Cocks. (6d. 10 Figs.] June 3, 1884.—The seat for 
the valve is formed of glass, earthenware, or other vitreous sub- 
stance, and the valve is made with a part formed of rubber, leather, 
or asbestos. Several forms of valves or cocks embodying the 
above improvements are shown and described. (Accepted March 


13, 1885). 
MISCELLANEOUS. 

4317. W. and T. Cook, Attercliffe, Yorks. Secur- 
ing Wheels or Pulleys to Axles or Shafts. [4d. 6 Figs.) 
March 4, 1884.—A block having one or more rounded or elongated 
studs projecting from its lower surface is fitted loosely in a radial 
opening in the boss, and forced down and held against the shaft 
by a horizontal key, the stud entering corresponding holes in the 
shaft. (Sealed March 20, 1885). 


5340. W. P. Thompson, Liverpool. (P. Samain, Paris). 
Meters for Measuring Liquids. (10d. 20 Figs.) March 
24, 1884.—In these meters the distribution of the liquid to the 
gauge piston is produced by means of a circular valve having a 
reciprocating motion, the displacements of this valve taking place 
under the action of a movable cover or cap which receives the 
pressure of the liquid in the main, and which is connected to the 
gauge piston by system of connecting rods. Three modifications 
of the apparatus are described. (Accepted February 13, 1885). 


5383. H. E. Newton, London. (A. Nobel, Paris). 
Evaporation and Concentration of Liquids. [6d. 
2 Figs.) March 24, 1884.—The liquid to be concentrated is dis- 
persed in a tower ina finely divided state by means of an injector, 
A constant current of highly heated gas or air is at the same time 
admitted to the tower, and comes in contact with the finel 
divided liquid and evaporates it. In the case of sulphuric acid, 
the hot gas may consist of sulphurous fumes together with a sepa- 
rate current of highly heated air. (Sealed March 31, 1885). 


5471. A. C. Wells, Manchester. Belt Driving 
Pulleys, (6d. 5 Figs.) March 26, 1884.—The rims of the 
pulleys are constructed of sheets of malleable iron formed with 
edge flanges to give strength, and sometimes with bends or internal 
flanges to give additional strength. These rims are mounted on 
malleable tubular arms, the outer end of each arm being divided 
and bent to form two ears, through which the rim rivets are 
passed. The inner ends of the arms are cast or otherwise secured 
in a central boss. (Sealed March 31, 1885). 


6206. H.S. H. Shaw, Bristol. Apparatus whereby 
any uired Variable Ratio between Two or More 
Discs, liers, or other Rota’ 
be Obtained, or its Magnitude (8d. 
6 Figs.) April 10, 1884.—This consists in the employment of 
movable centres in connection with a rotating piece so that the 
velocity ratio of two or more surfaces of revolution can be altered 
in any degree by moving the axis about which the aforesaid piece 
tends to rotate without moving the piece itself. Referring to the 
illustrations the rollers A A B B carried by a fixed frame are in 
contact with the sphere G at points on a horizontal great circle, 
and the rollers C C D D carried by a movable frame are in contact 
with the sphere at points on a vertical great circle, the movable 
frame being capable of motion in such manner that the planes of 
the circles are always perpendicular to one another. The two 
rollers C Care always in contact with the sphere G at the ex- 






































tremities of the diameter formed by the intersection of the two 
circles, these rollers forming the centre of rotation of the sphere, 
the movable frame turning round the sphere on a diameter at right 
angles to this diameter, and at the extremities of which the 
rollers D D touch the sphere. If one of the rollers B be revolved, 
the sphere and all the other rollers will be revolved except the 
rollers C which act as the centres, the speed of the revolving 
rollers depending on the tangent or cotangent of the angle of the 
plane of contact of the movable frame, and the plane of the driving 
roller. If one of the rollers D is driven, the speed of the revolving 
rollers depends on the sine or cosine of the angle through which 
the movable frame turns. Todetermine the velocity ratio of two 
moving bodies, the roller B in the fixed frame is driven at a rate 
corr nding to one moving body and a screw R on which the 
roller works freelyas a nut is driven ata rate corresponding to the 
other moving body. The screw R will adjust the position of 





the movable centres C in one direction or the other until the 
screw or roller will move uniformly when a pointer on the 
movable frame will indicate the velocity ratio, or one of the rollers 
Dand the screw R may be driven. Methods of obtaining the correct 
ition of the movable frame are described. The invention may 
e applied to the integration of areas, work of prime movers, 
measuring the work done by an electric current, transmitting 
moderate forces where changes of velocity are required, for 
measuring velocity, for measuring the horse power, and for mea- 
euring the efficiency of machines. (Accepted February 13, 1885). 


15,792. F.G. Riley, London. Clutches, &c. [6d. 11 
Figs.) December 1, 1884.—Referring to the illustration, the double 
cone-piece G is operated in one direction or the other by means of 
a lever, it being free to slide longitudinally on the shafts. The 
conical surfaces of G, when it is moved longitudinally in the required 
direction, force out pins e, sliding in clutch boxes E and F on the 
shaft S, and cause the band springs / to bear on the inner surfaces 
of the revolving pulleys C D, one or the other of which is firmly 











connected to the shaft according to the direction in which the cone- 
piece G was moved. The pulleys C and D are driven in opposite 
directions. Theshaft s drives through the worm gearing the chain 
drum. Ina modification the cone-pieces force radially outwards 
jaws which are screw threaded on their outer circumferences, and 
bear against corresponding internal surfaces of the pulleys which 
are prevented from endwise movement. When used as a hoist the 
cone-piece G may be moved to its normal position at each land- 
ingautomatically. (Sealed April 4, 1885). 


16,142. J. Miller and L. Grayson, Adelaide, South 
Australia. Shaft or Tube Coupling. [id. 5 Figs.) De- 
cember 8, 1884.—A sleeve slotted through longitudinally along 
one side and partially on the opposite side is passed over the 
adjacent ends of the shaft, and is caused to firmly grip the 
ends of the shafts by means of two ferrules driven tightly 
on to its tapered ends. (Sealed March 20, 1885). 


16,521. N. W. Condict, Jersey, N.J., and T. Rose, 
Broo ,N.Y.,U.S.A. Refrigerating and Apparatus 
therefor. (6d. 7 Figs.) December 16, 1884.—This consists mainly 
incoolinga refrigerating chamber by subjecting a strong ammoniacal 
solution derived from an absorber to a partial vacuum in a vacuum 
chamber, forcing the gas evolved therein to the absorber, per- 
mitting the weak solution to flow from the vacuum chamber into 
the inlet chamber and barrels of a pump, and forcing it from the 
latter through the ges of arefrigerating chamber, and thence 
to the absorber. The ammoniacal solution is cooled in its course 


from the absorber to the vacuum chamber by subjecting it to the 
influences of the weak solution, as the latter is being forced from 
the refrigerating passages to the absorber. (Sealed March 27, 
1885). 


10,861. W. Lloyd Wise, London. (7. A. de Koster, 
Amsterdam). Apparatus for Heating Liquids, (6d. 4 
Figs.) August 1, 1884.—The liquid enters at the upper part of 
the apparatus, and passes downwards, being guided by a series 
of conical or conoidal plates provided with guides such as wires to 
guide the descent of liquid. The descending liquid is traversed by 
the ascending products of combustion. The gas-burning appliance 
is provided with an external indicator burner to give an indication 
of the state of the heating flame, so that it can readily be regulated. 
(Sealed March 31, 1885). 


11,293. L. Sterne, Glasgow, Springs. [6d. 9 Figs.) 
August 15, 1884.—The rubber block to be acted on compressively 
has applied to it a discontinuous zone or belt of spring con 
(Accepted January 30, 1885). 


11,500. F.R. Wildegose, London. Joints for Flexible 
Pipe Hose, Soft Metal Pipes or and Connec- 
tions. (6d. 5 Figs.) August 21, 1884.—The ends of the pipes are 
passed through screwed nipples tapered internally, the end of the 
pipe being expanded to fit the taper. Each nipple is then screwed 
into one end of a cylindrical pipe having a central screwed nipple 
between which and the first-named nipples, the end of the tube is 
compressed and tightly held. The central screwed nipples are bored 
parallel of the same diameter as the pipes. (Accepted March 3, 
1885). 


ee. W. R. Lake, London. Clip Drums or 

leys. (6d. 5 Figs.) October 27, 1884.—A = of concen- 
tric revolving discs are arranged upon axes slightly inclined to 
each other, so that the adjacent faces of the discs in revolving 
gradually approach each other from one point towards the dia- 
metrically oppesite point. The band or rope to be gripped runs 
on aconcentric cylindrical surface between the two discs. (Ac- 
cepted February 6, 1885). 


UNITED STATES PATENTS AND PATENT PRACTIOZ. 
— with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





Water Suppty or SouTH AvsTRALIA.—An artesian dis- 
covery of water has been made at Mirrabuckinna, in the 
far north, which, it is believed, will be of great advantage 
to the local pastoralists. 


Tacut Ratnways IN Inp1a.—Messrs, Kerr, Stuart, and 
Co. engineers, of London and Glasgow, have during the last 
year, completed several large contracts for light railways 
on the north-west frontier of India. A shipment recently 
made by this firm included three miles of portable railway 
track, with rails weighing 12 ]b. per yard, and 18 in. 
gauge, with numerous curved sections, sets of points and 
crossings, 10 turntables, and 100 side and end tipping 
wagons. These last were furnished with cast-steel wheels. 
This shipment was delivered within a month after the 
receipt of the order, which shows the capability of the 
firm for executing this class of work, of which they have 
made a speciality. 
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THE HYDRODYNAMIC RESEAROHES ‘apparatus designed by Mr. Vilhelm Bjerknes to | 


drum H, and free to turn around the vertical axis 


OF PROFESSOR BJERKNES. 
By Conrap W. Cooke. 
(Continued from page 358.) 


| illustrate the hydrodynamic phenomenon of the 
| rotation of a pulsating body around a circularly 
vibrating body, which phenomenon is the hydro- 
dynamic analogue of the rotation of a magnet 


3. Havina considered (1) the effect of circularly | around an electric current, for as we have seen in 
vibrating cylinders upon a viscous fluid in which all Professor Bjerknes’s experiments, a pulsating 
they are immersed, and (2) the effect of one vibra- | or rectilinearly vibrating body is the analogue of a 
ting cylinder upon others vibrating in the same | magnet, whilea circularly oscillating body represents 
medium, we now have to examine (3) the effect of | hydrodynamically an electric current. 
circularly vibrating cylinders upon pulsating and, Referring to Fig. 19, A is a cylinder which is 
oscillating bodies similarly immersed; and here | made to oscillate around a vertical axis by means of 
again we shall find that a remarkable analogy exists | the small pulsating drum H, in connection with the 
between hydrodynamic phenomena of this class and | air pump, by means of a flexible tube, and commu- 
phenomena resulting from the mutual influence of | nicating motion to A by a simple system of levers 
electric currents upon magnets, and of magnets | and rods, of which K and Lare visible, while others 


| of the pulsating cylinder by mechanical devices 
similar to those described in connection with 
Fig. 19, the two essential parts of the apparatus 
being connected respectively to the pulsation pump 
by the flexible tubes Mand N. When this appa- 
ratus is set to work in glycerine or in maize syrup, the 
cylinder C rotates around B, in a direction inverse 
to that of its electro-magnetic analogue, so that the 
apparent irregularity applies only to the case of the 
pulsating body rotating around the circularly 
vibrating cylinder. Figs. 21 and 22 are diagrams 
which will explain respectively the action of the 
apparatus illustrated in Fig. 19, and that of the in- 
strument last described. 

In following the long and very beautiful experi- 


upon electric currents. 

From our articles upon Professor Bjerknes’s 
earlier experiments,* it will be remembered that 
the hydrodynamic analogue of a magnet is a recti- 
linearly oscillating body, a vibrating sphere for 
instance, such as is shown at B, Fig. 3,+ and when 
mounted, as shown in that illustration (so as to be 
capable of turning around a vertical axis) the 
apparatus becomes the hydrodynamic analogue of a 
compass needle, or of the needle of a simple 
galvanometer. With reference to this figure, we 





need hardly remind our readers that both the 
cylinder A and the sphere B are set into vibration 
by an alternating air current transmitted by an air- 
pump to the two parts of the apparatus respectively 
through the flexible tubes M and N. If the cir- 
cularly oscillating cylinder A be brought close to 
the vibrating sphere B, both being immersed in the 
viscous medium, the sphere with its frame will 
rotate around its vertical axis until its axis of 
vibration lies in a plane perpendicular to that in 
which the axes of the two instruments both lie. 
The motions of their proximate surfaces are then in 
opposite directions, and the position, which is re- 
presented in Fig. 18, is one of stable equilibrium. If 
from this position the frame of B be turned through 
180 deg., it will then be in a position of unstable 
equilibrium, as will be shown by moving it a little 
to the right or left, when it will immediately return 
to the position shown in Fig. 18. In this experi- 
ment again the hydrodynamic phenomena are 
inverse to their electro-magnetic analogues, and it 
is obvious, from what has already been said, that a 
very perfect hydrodynamic analogy to a galvano- 
meter might be produced by constructing an appa- 
ratus in which a horizontally vibrating body, such 
as a vibrating sphere, is inclosed within the space 
formed by four circularly vibrating cylinders such 
as is shown in Fig. 5 and illustrated in the diagram 
Fig. 14. 

__Fig. 19 is a view of an exceedingly interesting 





* See ENGINEERING, vol. xxxiii., pages 23, 147, and 191. 
+ See page 305 ante. 





are below the base of the stand FF. B Bare two 
| little flat bags of flexible caoutchouc of lenticular 


| 


|in a needle point, resting upon an agate centre 
| exactly in the axis of the cylinder A. The little 
| caoutchouc bags B B, are caused to expand and con- 
| tract together by being connected with the pulsa- 
tion pump by the flexible tube M, through the air- 
|trap C. When this apparatus is immersed in 
glycerine and the pump is set to work, the pulsating 














bodies B B begin to rotate continuously around the | 


cylinder A; and if the phase of pulsation with 
respect to the phase of vibration of the cylinder be 
changed, the rotation will be in the opposite direc- 
tion. 

It is a curious fact that in glycerine or in fluids of 
smaller viscosity the phenomena illustrated by this 


apparatus are directly analogous to the correspond- | 
ing electro-dynamic phenomena, thus forming a re- | 


markable exception to the inverse nature of the 
analogies illustrated by this research, but it must be 
remembered that the viscosity of glycerine is not so 
high as that of several other fluids, and it is prob- 
able that this may account for the apparent anomaly, 
for when a fluid of higher viscosity, such as maize 
syrup, is employed (thus satisfying more completely 


| form, and are attached by the tubular arm D to a | 
| vertical axis which terminates at its lower extremity | 


mental researches of Professor Bjerknes and his 
son, two points cannot fail to strike the mind of 
either the experimental philosopher or the prac- 
tical mechanician ; the first is the extremely in- 
| genious and varied devices by which an alternating 
(blow and suck) current of air is made to do duty 
in setting all the various parts of the different 
instruments into synchronous motion, whether that 
motion be rectilingar vibration, circular oscillation, 
| pulsatory expansions and contractions, or a com- 
| bination of several of them together; and the 


second point is that while such a motive power is 
theoretically nearly perfect for such delicate experi- 
ments, it becomes most severely handicapped in 
its practical application by the apparently over- 
whelming mechanical difficulties introduced by 
making joints and pivots, which, while offering no 
obstruction to the pulsatory current of air through 
them, should at the same time introduce no more 
friction or resistance to minute influences of motion 
| than is offered by the needle-point of a compass 
;eard. That such extraordinary success should 
have attended the exceedingly delicate experiments 
in which an alternating current of air is employed 
reflects the highest possible credit on Mr. Vilhelm 
Bjerknes, who devised the apparatus, and upon 
Mr. Andersen, the resident mechanician to the 





the conditions required by theory), the rotation of | University of Christiania, who has carried out Mr. 
| Bis in the normal direction, which is inverse to that | Bjerknes’s designs with extraordinary perfection 
| of the rotation of a magnet around a current. of workmanship and constructive ability. _ 

Just as in the above apparatus the hydro-dynamic | But notwithstanding the great ingenuity dis- 
analogies of a magnet rotating around an electric | played in the design, the remarkable skill exhibited 
current may be produced and studied, so with the | in the construction of the apparatus, and the fact 
apparatus shown in Fig. 20, which is the converse | that friction and all other disturbing influences 
of that illustrated in Fig. 19, the hydrodynamic | have in these instruments been reduced to the 
analogy of an electric current rotating around a | lowest possible amount, it must be obvious to any 
magnet may be produced. In this apparatus the | practical mechanician, who is able to appreciate the 


circularly vibrating cylinder is replaced by a pul- | 
sating cylinder, or, to speak more correctly, by a 
fixed cylinder A, having a pulsating zone B around 
the middle of its length, and instead of the pulsat- 
ing bodies (B B, Fig. 19), there isa circularly vibra: | 





ting cylinder C, set into motion by the vibrating 


extremely delicate nature of the experiments, that 
retarding and disturbing influences, whether of 
weight or of friction, must, in the case of air- 
driven instruments, play great havoc with their 
sensitivéness, and render it impossible for them to 
exhibit or even detect many phenomena of the 
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highest possible importance to the research—for, 
just as a galvanometer needle, heavy in itself, and 
involving considerable friction in its method of 
suspension, is unable to respond to certain currents 
of electricity transmitted through its coils, indica- 
ting an absence of current, when in reality compara- 
tively strong currents are flowing around it, so it is 
equally clear that in the use of the apparatus which 
we have been describing, all the phenomena exhi- 
bited are reduced in their significance by disturbing 
and retarding influences, and many phenomena, 
slightly more delicate but equally important, must 
be lost altogether to demonstration. Thus Electric 
Science, as well in her instrumental defects as in 
her phenomena, finds her hydrodynamic analogue 
in the researches of Professor Bjerknes and his 
son. 
(To be continued.) 








THE AUTOBIOGRAPHY OF A WHITE- 
HEAD TORPEDO.—No. XI. 

Art sunset that night the signal was made from 
the palace signal station ; ‘‘Only four corvettes in 
sight” (being those that had been sent out as 
pickets). 

The coaling proceeded merrily, the oflicers of 
those ships which had completed their coaling were 
allowed to go ashore for an hour or two, and every- 
thing seemed very satisfactory. At twelve o'clock 
rockets were seen from the eastward, followed by 
two or three guns. Signalmen had been sent up to 
the palace signal station, so as tocommunicate with 
the corvettes in case of need, and now soon the 
signal was made to them from the eastermost 
corvette and repeated at once to the admiral, 
‘* Enemy in sight close to.” Almost immediately 
after the signal was reported, the corvette ran in 
and reported that the French were close behind 
them, coming up from the eastward. 

The forts of course were prepared for attack, and 
now immediately the guns were manned, and pre. 
parations were made to resist the attack should the 
fleet get near enough. The fires of the ships had 
been banked, but now the signal was made to get 
up steam full speed again and prepare for action. 

Steam was not yet ready in all the ships, and 
we were awaiting the next signal, when we heard 
the eastermost forts open fire, and a very short time 
afterwards a heavy broadside replied. Another and 
another followed ; and then the projectiles began to 
fall among the shipping. It was certainly the most 
ridiculous sight any one can imagine ; thirty-four 
English ships like sheep in a fold packed together 
in Malta harbour, while the whole French squadron 
steamed past in single column, line ahead at a 
distance of certainly not more than 800 yards, out- 
side the forts, and firing electric broadsides as they 
passed. The forts defending theentrance, at the time 
I speak of, and which can be seen on the chart, 
were neither so numerous nor so heavily armed as 
they are now, when we have100-tonguns inSt. Elmo 
and 38-ton guns in Riscasoli and Tione. The ma- 
jority of the guns mounted there were the old 
10 in. smooth bore coverted guns, with a sprinkling 
of 8 in. M.L.R. guns, and two 10 in. M.L.R. 
guns which, if Iremember rightly, were at Riscasoli. 

The forts inside were armed with 64-pounders 
and 7 in. M.L.R. guns, and are intended more 
especially to command the harbour. Hence they 
were of little use on the present occasion. You can 
imagine our feelings in the Fearnought, stuck right 
away inside the Grand Harbour, with half a dozen 
ships between us and the enemy, so that we could 
neither get out nor reply to their fire. I had heard 
some bad language when the fleet got away from 
Toulon, but the language now was ten times as 
strong. The abuse that the old admiral got heaped 
upon his devoted head was something wonderful. 
‘* The idea of allowing us to be caught here like rats 
in a trap, with (like them) nothing to do but squeak ; 
he was an old idiot and only fit to be pole-axed.” It 
never struck any of those who gave vent to these 
hard sayings, that a suspicion of a thing like this 
occurring had never for a moment flashed across their 
own minds until it had actually occured. Ah me! 
how easy it is to see danger when once you are in it, 
but how very difficult to foresee what trials or diffi- 
culties the next turn of the wheel of fortune may 
bring upon us. 

The French leader having passed along the 
rorts and got well beyond them, made the signal 
to alter course in succession sixteen points, so 
arranging his time, that having steamed back well 





again in the wake of the rear ships. Thus a con- 
tinuous fire was poured into the devoted forts and 
the shipping beyond them, while fresh assailants 
were continually comingon. Some two or three of 
our outermost ships managed to get their broadside 
to bear, and responded to the fire, but all the other 
ships were bundled together, and were getting struck 
right and left, by the enemy’s projectiles. It is true 
that these did not do vital damage, we were too far 
off for that, but several guns were dismounted, and 
our upper works knocked about, men killed, and so 
on ; the most galling part of it was that only a few 
ships could respond to the fire. Meanwhile the 
reader asks, what was the admiral doing? Surely 
he did not mean to stop there all night, and let this 
go on until the French had reduced the forts to a 
lump of stones and smashed up the fleet. 

Oh, no; he had made up his mind at once that 
he must take the fleet out to meet them, though he 
fully recognised the great disadvantages under 
which he must labour, for as our ships were placed, 
it was impossible to set the fleet out at once in its 
proper formation, and of course this necessitated 
making the action simply a disorganised melée, 
each ship coming into action as best she could and 
fighting hand to hand regardless of any formation. 
The enemy were numerically stronger than we 
were, and of course a hand-to-hand fight like this 
would give them a great advantage ; besides, the 
first ships that went out would have to contend 
with fearful odds. All this was fully appreciated, 
and, while reproaching himself for having thus been 
caught, he resolved that the attack must be thus 
made, and that he himself would lead it. He could 
not move, however, till steam was up, and another 
twenty minutes, at least, was requisite for this. It 
was very unfortunate that the ships which were the 
most backward in this way were the outside ones, 
but patience is a virtue, and it was necessary to 
practise that virtue now. Besides, even if some of 
the ships could have got out, it would have done no 
good, simply enabling the enemy to mass their 
whole squadron on the few, and so destroy us 
piecemeal. Meanwhile the admiral was not idle, 
bat collecting a dozen Maltese boats, he sent 
off orders to the different ships telling what was to 
be done. Briefly, these orders were, that when the 
signal was made to weigh, the ships were to slip, 
follow the admiral out in the order in which they 
happened to be anchored, and then engage as the 
opportunity occurred. 

To return to my own ship. The moment that 
Hand heard that the French fleet were signalled 
he had caused the torpedoes to be charged and 
hoisted into our second-class torpedo boat, which 
had been hoisted out so as to be out of the way of 
the coaling, and as soon as the firing commenced 
he asked permission to try his luck with the 
enemy’s fleet. The admiral would have again 
refused, but the gallant fellow was so eager and 
enthusiastic that he gave in, and away went Hand 
in the torpedo boat. He had no preconceived plan, 
for a wonder, but worked his way out under the 
high rocks on the left of the Grand Harbour. 
Having got as far as Point St. Elmo, and seeing 
the fleet steaming past, he thought this too good an 
opportunity to be missed, for here was a whole fleet, 
unprotected by nets, so that they might not be ham- 
pered in manceuvring, and steaming steadily past in 
line. Surely something could be done now with his 
pet weapon. There was very little chance of conceal- 
ment, as, though the night was dark enough, the 
continual flashes from the guns made it quite light, 
though at the same time the smoke from these same 
guns helped to increase the obscurity. The breeze 
was from the north-east-and so blew the smoke down 
from the French fleet on top of the forts, and over 
the harbour, giving them a decided advantage. 
Hand might have fired his torpedoes from where he 
was with comparative safety, and a very fair chance 
of success, for the enemy were only 800 yards off, 
and there was a constant stream of them running 
up and down, so that the odds were much in 
favour of his hitting something, even if he fired 
at random. He was not at all fond of leaving things 
to chance though, and though he well knew that he 
would be running a risk from the stray fire of both 
fleets as well as the forts, he determined to run out 
towards the enemy and trust to the projectiles going 
over him. I’m not certain whether I told you that I 
was away in the boat with Hand all this time ; you 
see I was all ready and handy on the main deck ; 
they had charged me with air and whipped me into 
the boat, so here I was, bound to go at last, and 


outside his attacking ships, he was ready to followon | I nerved myself to meet my fate, like a true White- 





head should do ; of course it is of no use firing a 
Whitehead torpedo direct at an object moving 
through the water, for by the time the torpedo gets 
to where the object was when it (the torpedo), 
started, the latter has moved away. Hence the 
speed of the torpedo and of the object must be 
taken into consideration when aiming, and for this 
purpose an instrument called a ‘‘ torpedo director” 
isused. The instrument now in use is somewhat as 
follows :—(see Fig. 37), A B isa director carrying 








sights at Aand B._ BC is graduated in knots and 
pivots at B, while B E, which is also graduated in 
knots, is clamped at D to the speed bar (B C), and 
at E to the direction bar. The graduated circle 
serves as a guide for the position of either the speed 
of torpedo or the direction bar. 

An explanation of the method of using it will le 
best understood from the manner in which it was ad- 
justed on the occasion of which Iam going to speak, 
when Hand judging that the enemy were goiny 
8 knots, while the speed of the torpedo he put down 
at 20. The torpedo fired right ahead and our head 
was pointing directly at the enemy perpendicular tu 
the direction in which they were steering. The 
speed of the torpedo bar then, which is always 
parallel to the direction in which the torpedo goes, 
was clamped right ahead, while the speed of ship 
bar D E was clamped at D at the mark 20 placed at 
right angles to it, and then the direction bar A B 
clamped to the 8 mark. Then on looking along the 
sights B A, when the ship to be fired at came on in 
a line with them, the torpedo must be fired, for the 
torpedo leaving in the direction B C, and the enemy 
coming along parallel to D E, it follows by similar 
triangles that the two would meet. 

So it turned out. On arriving within 300 yards we 
stopped, and the sights coming on the port torpedo 
was fired at a French ironclad. We had no sooner 
fired this torpedo than a storm of Hotchkiss shell 
falling round us apprised us of the fact that we 
were discovered. Toolate tosave the ship though, for 
thirty seconds afterwards, a loud explosion told 
that the shot had taken effect. We had no time to 
watch the result, for Hand was again preparing to 
discharge the other torpedo, which you know wes 
your humble servant. The ships were one cable 
apart, therefore in about one quarter of a minute 
more the sights must come on. Oh, how long that 
quarter of a minute seemed! Every second appeared 
a minute to my excited imagination, and I thought 
the time for action would never come. It became 
evident too that the next ship, that is the one at 
which we were going to fire, had also discovered us 
and had seen the torpedo fired at her next ahead, 
and preparations being made to give her the same 
compliment, for a hail of shell now came from her 
machine guns, threatening us with instantaneous 
death. ‘Ten, eleven, twelve, thirteen, fourteen, 
fifteen, then the order ‘‘ Fire,” and I experienced the 
feeling as of being lifted up by the wind (it was an 
air gun you know) and thrown into the water, and 
then I was wending my way under water to destruc- 
tion. 

I was beginning to think that I could not be very 
far off the enemy, and expecting in a short time to 
come into collision, when I sawadark mass on my 
starboard bow, looming like a huge precipice and 
rising perpendicularly in the water. ‘‘ Missed by 
jingo,” I exclaimed to myself, whilst a sort of re- 
prieved feeling crept over me. 

I was'rather premature, though, in my expression, 
for the next moment as I glanced past the ram, 1 
found that I had not quite cleared, for I received a 
violent blow on the screws. This had the effect of 
bringing the engines to a standstill at once, for as 
you know the two screws work in opposite direc- 
tions, and the foremost one being bent by the blow, 
they immediately locked one another, and so 
brought up the engines. The result was that ina 
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few minutes I rose tothe surface and was thus 
enabled to have a clear view of what was going on. 
My counter had been adjusted to its extreme limit, 
and the sinking valve also set so as to sink me on 
arriving at the limit of my run, but now as the 
screw shafts could not revolve, the counter could 
not work, and consequently neither the wedge was 
put back nor could the sinking valve come into play. 
Therefore I rose as I have said to the surface. 

Before going on to describe the action I may as 
well explain how it was that I missed my ship. 
She seeing the torpedo fired at her ‘‘ next ahead” 
(that is the ship close in front of her), and that 
another was ready, immediately put her helm hard a 
starboard (thus turning to port towards the torpedo 
boat), and went astern full speed. The helm of 
course was soon put over, but the sudden reversal 
of the engines was no such easy matter. Thus it 
happened that at the time I was fired she was actually 
turning towards us and the engines just beginning 
to go astern. The accompanying diagram drawn to 
scale will show this. 

A BC represents the director in the boat. §S the 
position of the ship at the moment of firing, the 
sights being then on with her mainmast. The main- 
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mast then passed from S to S! while I was travel- 
ling to A', so that I just shaved the ram and came 
to grief. If she had gone on at her normal speed, 
the mainmast and I would have arrived at A” at 
the same time. 

Now for the others. Hand as soon as he had 
fired me, went off, and in spite of the boat being 
struck in several places, got back safe on board the 
ship just as she was steaming out. I have no in- 
tention of describing the battle that followed in 
detail. From my position in the water I obtained 
a limited view of the preliminary proceedings, but 
the after events have been described by various 
historians, and as I know of nothing particular hav- 
ing occurred that would be instructive with re- 
ference to the special subject with which I am deal- 
ing, namely, torpedoes, I will not attempt to enter 
into it. I may say that I afterwards heard many 
accounts of the fight, and they all differed materially. 
I can quite understand this, as though people can 
tell pretty well what is going on in their immediate 
neighbourhood, it is almost impossible to get the 
different stories accurately pieced together. 

What happened at first was this. 

The admiral of our squadron led the way out, 
and was followed in succession by the ships as they 
happened to be anchored, and at the same time as 
he started out of Bighi Bay the leading ship of 
those who were in Marsa Musceit Harbour also 
came out, followed by the other ships in there. 

The splendid organisation of the French fleet 
was however equal to the occasion, and as our lead- 
ing ship came out making direct for the centre of the 
enemy’s line, the ship for whom she made put her 
helm to port and stood out to sea to the north-east. 
The ships to the eastward of her followed religiously 
in her wake, while those to the westward followed 
their ‘‘ next aheader” as before. These in their 
turn moved off in the north-east on the advance of 
the ships from Marsa Musceit Harbour, and those 
to the westward did the same. Thus they had 
three lines between which the two of ours would 
have been had the leading ships stood straight out. 
Our admiral, however, didn’t do as it was supposed 














he would, and lead out his fleet in two lines, but 
seeing a good chance of ramming a ship belonging to 
the eastermost line (see diagram) he took it, and 
rammed her. Her next astern endeavoured to do 
the same by him, and partially succeeded, but the 
second of our ships coming up, the Frenchman fell 
a victim to her. The ship who had been struck by 
Hand’s first torpedo was lying close about there in 
a helpless and water-logged condition, for the 
torpedo had struck under the boilers, effectually 
putting out her fires, and flooding that and the 
engine-room compartment. There was thus a knot 
of five ships, more or less, in a lump, and these 
formed a nucleus, for the ships on both sides as 
they came along tried to ram some of those who 
appeared likely to fall victims, and the pile thus in- 
creased. The two outer divisions of the French 
squadron, seeing what an unexpected turn things 
had taken, were nonplussed. Evidently arrange- 
ments had been made for most eventualities, but 
here was one which appeared not to have been fore- 
seen, or at all events, not expected. Where were 
all the arguments of tacticians now in favour of 
this and that system of attack or method of forma- 
tion? Literally nowhere. The French Admiral 
was somewhere in the middle of his squadron, but 
even if his ready brain could have devised a 
manceuvre, the difficulty of transmitting signals 
(owing to smoke, &c.) was so great that nothing 
could have been done intime. Under these cireum- 
stances some of the ships stood on, whilst others 
turned to go to the assistance of those of their 
friends who were in the melée, and who, it was 
evident, must soon be overpowered by numbers. 
It is needless to say that ina very short time con- 
fusion became paramount, and soon the action be- 
came like those of olden days, a series of hand-to- 
hand fights. , 

Tacticians, delivering their views at the Royal 
United Service Institute and elsewhere, had told us 
that boarding was a thing of the past. ‘‘ Bless you, 
we'd never come to close quarters now. Couldn’t 
do it, sir! Look you! Torpedoes, machine guns, 
and all that—the idea was absurd. It was all very 
well in olden times, when you could carry the shot 
for your broadside in your pocket, but now, sir, 
manceuvring is the thing—ram, gun, and torpedo; 
nothing so obsolete as pistols, cutlasses, and board- 
ing pikes !” 

Alas for theory! Here were the first two 
squadrons that had met since the introduction of 
steam and armour had changed the face of every- 
thing. The ships, the finest of the two countries 
who justly boasted of being the greatest naval 
powers in the world. The officers, men who had 
studied tactics and argued the pros and cons of 
every system of attack ; and what did we see ? 

Hammer and tongs, pure and simple! That was 
all. True, torpedoes were fired, and machine guns 
did their deadly work, and several very clever 
manceuvres were executed by single ships ; but, as 
for any great design being carried out by the 
opposing squadrons, there was none of it. The 
design, if any, melted into thin air with the smoke 
of the guns. 

Well, I cannot give any better description of the 
fight than the above ; suffice it to say, that after 
this had gone on up to twelve o’clock noon the next 
day, there appeared to be very little of either 
ammunition or energy left on board either fleet, 
and they gradually drew asunder, each taking the 
prizes they had captured. Those taken by our 
squadron were immediately sent into harbour, and 
supplies of ammunition were sent out to the fleet. 








CABLE TRAMWAYS. 


By J. Bucknati-SmirH. 
(Continued from page 310-) 

THE Union, Presidio, and Ferries Cable Tram- 
way is the next cable traction scheme in San 
Francisco to claim our brief attention. 

This line consists of about 10,500 ft. of double 
track (about two miles long), constructed toa gauge 
of 5 ft., and the section of the route along which 
this line is laid is represented in longitudinal sec- 
tion at Fig. 42. Upon reference to this figure, it 
will be at once seen that the grades upon this 
tramway are extremely severe, and, as previously 
mentioned, the line affords a capital illustration of 
the capabilities of the system in question, this being 
the steepest tramway (proper) ever successfully con- 
structed and operated. 

The steepest gradients upon this line, which 








occur about Polk and Larkin-streets, vary from 
about 1 in 4} to 1 in 5. The engine-house, car 
depot, and offices are situated at the summit of a 
hill between Leavenworth and Hyde-streets, or about 
midway between the termini, as shown in the section 
above referred to. 

The permanent way and tube are substantially 
constructed, the latter being formed with cast-iron 
frames, connected with rolled channel irons, whilst 
the continuity is obtained by the employment of a 
sheet-iron tubular casing. The construction and 
equipment of this line bears generally a very close 
reserablance to those already described in previous 
articles, and therefore we shall only devote a very 
brief notice to it. 

About 2600 ft. from the eastern terminus there 
exists a curved portion of way (at the intersection 
of two streets), where the cable is suitably deflected 
by two horizontal pulleys 8 ft. in diameter. Here 
the operators upon the approaching cars have to 
release the cable, and travel round the curved por- 
tion of line by momentum and gravitation ; the 
site of the deflection being situated in a depression, 
it is conveniently located for such auxiliary method 
of locomotion. “After passing this curve the opera- 
tors upon the cars retake the cable on the opposite 
sides. There is nothing particularly advantageous 
or instructive in this method of working or running 
over curved portions of line, and such practice would 
unquestionably not be allowed in this country. 

The gripping apparatus used is exactly similar to 
that already described upon the Clay-street line, 
although somewhat more heavily constructed to suit 
the rolling stock. The dummies and cars weigh 
alike 4000 lb. They run at about five minute 
intervals, thus making about 220 trips per day of 
nineteen working hours, the service being per- 
formed by twelve cars of each kind. 

Two crucible steel wire cables are used to work 
this system, the one 10,500 ft. andtheother11,000ft. 
long, both being alike 3 in. in circumference ; 
the speed at which they are driven averages about 
600 ft. per minute. The hauling engines are of the 
ordinary horizontal type, with suitable valve gear, 
such as previously described in connection with 
other lines, their cylinders being about 18 in. in 
diameter by 36 in. stroke, and working toa piston 
speed of about 350 ft. per minute. Steam is sup- 
plied to these engines by three multitubular 
boilers, 16 ft. long by 4 ft. 6 in. in diameter. The 
average working pressure is about 80 lb. to the 
square inch, and it has been found that upwards 
of fifty per cent. of such pressure is necessary to set 
the machinery and cables in motion, without any 
cars. This is much in excess of the previous ex- 
amples mentioned, and is mainly due to the ex- 
tremely heavy gradients upon the line. The driving 
motion is transmitted from the crankshaft of either 
engine to the drums or pulleys through the inter- 
vention of leather belting, in practically a similar 
manner to the rope-belting used in the Geary-street 
engine-room, but with less advantage as regards 
silence in working. The driving drums used for 
hauling the cables are provided with gripping 
peripheries, as employed upon the Clay-street line. 
These drums are fixed upon a countershaft, which 
also has keyed upon it a large driving pulley, 25 ft. 
in diameter, and around which a colossal leather 
belt (2 ft. 6 in. broad), passes from the driving 
pulley (8 ft. in diameter), fixed upon the prime 
motion shaft as before mentioned. This being a 
comparatively recent line, little reliable information 
can be given regarding the average lives of the 
cables employed, but it may be mentioned that one 
lasted about eighteen months, which should be re- 
garded as a most satisfactory performance, con- 
sidering the heavy loads upon the rope. From the 
nature of the heavy gradients upon the various 
cable lines in San Francisco, some questions 
naturally arise as to the safety of stopping cars upon 
such steep declivities, when the cables are released ? 
It should, therefore, be made clear that the cars 
are never released from the cable, nor stopped 
upon such gradients as those alluded to above. 
The stoppages always take place at level crossings, 
which occur at about every 412 ft. (or ‘‘ block’) 
along the line, as represented in the diagram at 
Fig. 43. 

In this figure, A indicates the manner in which 
the transverse streets intersect the cable lines with 
level crossings, upon which the cars are stopped to 
pick up and set down passengers, and B represents 
the angular relation that the route of these lines 
bears to such intersecting thoroughfares. It is at 
these angular changes upon the cable lines that the 
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cable depression pulleys are placed, as indicated by 
C in the diagram. 

The introduction of the dummy car for surmount- 
ing such irregularities has been already sufficiently 
described with reference to the Clay-street line. 
All the cars are, however, equipped with sufficiently 
powerful brakes to bring them to rest upon almost 
any gradients if necessary, although it is not requi- 
site or advisable to resort to such a course as a 
practice. 

The Union, Presidio, and Ferries Cable Tramway 
was built under the direction of Mr. Milikin, and 
was opened for public traffic at the close of Decem- 
ber, 1881. 

We will now pass on to examine the principal 
features of interest exhibited in the construction, 
equipment, and operation of the cable lines belong- 
ing to the Market-street Cable Railway Company, 
which makes the sixth and last cable tramway com- 
pany’s enterprise in San Francisco. 

This system was carried out under the supervision 
and plans of Mr. H. Root, and was opened for 

ublic traffic at the close of August, 1883. The 
Stucheb-aleest Cable Railway is about the most 

important undertaking in the category of cable 
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tramways, and possesses so many points of peculiar 
interest that a rather detaited description may be 
acceptable. Hitherto we have considered the 
question of cable traction as applied to the working 
of tramway traffic upon more or less severe gra- 
dients, under which circumstances the superiority 
of the system over all others known must be readily 
admitted. We shall now, however, have occasion 
to investigate an extensive system of cable haulage 
chiefly upon level ground, and over the greater por- 
tion of which, animal traction had been previously 
effectually utilised for a long time. 

For some years the southern parts of the city 
made comparatively slow progress, as contrasted 
with the northern portions, whilst the unusual 
length of Market-street, although the principal 
thoroughfare of the city, was by no means condu- 
cive to the improvement of such conditions. Now, 
however, for some years past a well-laid and well- 
equipped horse tramway, has run along this street, 
but the necessary slowness with which the traffic 
was conducted under animal traction rendered the 
extreme trip at best decidedly tedious. Since the 
conversion of the chief horse lines to the ‘‘ cable 





system,” the traffic has been conducted at a speed 
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of eight miles per hour, so that the entire trip from 
the Ferries to the Valencia terminus of the line can 
now be effected in about thirty-five minutes, whilst 
the cars depart from the former terminus at inter- 
vals of from two to three minutes throughout the 
day of 20} running hours. From the above facts 
the extensive and important character of the tratftic 
to be accommodated will be readily apparent. 

Fig. 44 represents a diagrammatic plan of this 
company’s tramway system, including the Market 
street, Valencia-street, McAllister-street, and 
Haight-street cable lines ; the Park and Ocean and 
the Castro-streets locomotive sections, and also the 
Ocean Beach, MHayes-street, Fifth-street, and 
Potrero horse lines, all of which are shown and 
correspondingly designated. Beyond these lines in 
operation, which exceed 18 miles of track, certain 
projected extensions are indicated upon the plan by 
the dotted lines. The ramifications of this com- 
pany’s system will be seen to extend east and west 
from the Bay of San Francisco to the Pacitic Ocean. 
It will be seen that the greatest portion of the lines 
are now operated by the cable system, i.e., those 
running through Market-street in a south-westerly 
direction, then extending southernly along Valencia- 
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street, with branch lines projecting due west, 
vid McAllister and Haight-streets. ‘lhe approxi- 
mate aggregate length of the cables employed to 
operate these lines is 100,000 ft., equivalent to over 
17 miles of single track. 

It is also intended to extend the cable system 
another mile further—along Market-street, towards 
the west—a route which is at present worked bysteam 
locomotives, as indicated upon the plan. The 
cables of the Market-street (or main line), Valencia- 
street, and Haight-street lines are operated from 
the engine-house marked X, whilst that of the 
McAllister-street branch line is operated from an 
independent engine-house marked Y on the plan. 

Market-street, as before mentioned, is the prin- 
cipal thoroughfare in the city of San Francisco, 
which has at present a population of over 230,000. 
Into this main street all others of importance from 
thenorth-west and the south open, e.g., Montgomery, 
Kearney, Dupont, Stockton, Geary, Sutter-streets, 
&c. ; and consequently the congested state of the 
traffic upon the street in question may be easily 
imagined. There is only one fixed fare charged 
by this company, viz., 5 cents (24d.), and transfers 
are given to any of the company’s branch lines with- 
out any extra charges. The McAllister branch 
cable line has a good traffic to ‘‘ Golden Gate Park,”’ 
and the branch line at Haight-street makes a 
second route to the same locality, but the latter is 
considered the more important of the two. 

At the junction of Haight-street, every alternate 
car is switched off from the Market-street or main 
line to go the western route. The steepest gradient 
upon Haight-street (which traverses a hilly district), 
is a rise of about 1 ft. in 9 ft. ; Market-street is 
practically level, although at some parts it has an 
inclination of about 3 ft. in 100 ft. A longitudinal 
section of Haight-street is given at Fig. 45, and will 
convey a fair idea of the character of the route 
taken by this branch cable line. The practical in- 
auguration of this company’s extensive system 
was looked for with some anxiety, owing to 





the very crowded state of the thoroughfares 
along which it was to operate, for besides the 
ordinary vehicular traffic, the cars of about half a 
dozen other horse lines interrupt the route in 
question. 

At first it was considered by some that this ex- 
tended application of the cable system was inad- 
visable, even if it did not verge on the impracticable, 
whilst others thought the traffic would have to be 
conducted at such a slow pace that the system would 
be rendered unpopular, and present no particular 
advantage over the old horse cars. These conjec- 
tures have, however, turned out to be erroneous, 
and experience has since demonstrated that the 
traffic upon this company’s system can be conducted 
at the rate of nearly eight miles per hour, with 
safety and general satisfaction. The average 
number of stops made by these cable cars through- 
out an entire trip is about thirty, and, taking these 
into consideration, the average speed maintained 
throughout the journey is at the rate of about 
74 miles per hour, which is more rapid travelling 
than attained on any of the other cable lines, leav- 
ing of course horse traction quite out of the ques- 


tion. We will now turn our attention to the | 


permanent way and cable tube employed by the 
Market-street Railroad Company, for which pur- 
pose we will refer to the transverse section repre- 
sented at Fig. 46, and the perspective sectional 
elevation shown at Fig. 47. It was determined by 
the engineer to design and build this line in a rigid 
and substantial form, and with such view he 
arranged the component elements of the tube and 
way in one rigid, or self-contained structure, as 
represented in the engravings. Referring to Fig. 
46, the cable tube and way will be seen to consist 
of Y shaped frames A, composed of old bent rails, 
and having attached to them the diagonal angle-iron 
struts B, and tie-bars D. This may be recognised 
as substantially similar to the type of frame used 
upon the Sutter - street line previously described. 
The continuity of the tube is obtained by ramming 
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| in the concrete E, at the back of suitable templates, 
which are subsequently withdrawn. The rails F 
are laid upen longitudinal sleepers carried in the 
wrought-iron chairs G, attached to the frames A. 
These composite wrought frames or yokes for carry- 
ing the central angle-iron slot-beams C, and track- 
rails F, are placed every 3 ft. throughout the lines, 
and the whole tube is supported upon small vertical 
concrete foundation piers placed at intervals of 9 ft., 
as shown in Fig. 47. At the eastern terminus of 
the line, piles were driven in addition to the above- 
named precaution, as auxiliary supports to these 
foundation piers. A main street sewer, with house 
drains in connection, and into which the pulley 
pits drain, at suitable intervals, are also represented 
in this gure. Altogether there are about 9000 of 
these supporting piers used throughout the system, 
their bases being about 10ft. below the street surface, 
likewise about 25,000 of the frames are employed, 
as more clearly shown in Fig. 46. The rails 
used were manufactured at the Pacific Rolling Mills, 
from imported ‘Bessemer steel” blooms, and weigh 
38 lb. per yard run. 

The small cable-supporting pulleys, fixed in 
the slotted street tube (see Fig. 47), are placed 
30 ft. apart, and possess the peculiarity that 
they are cast in one piece with their axles. Their 
over-all diameter is 15 in., with 1} in. axles 12 in. 
long, mounted in lignum-vite bearings. Each of 
these pulleys is placed in a small pit, to which 
access can be obtained from the street through 
| small manholes, suitably protected and closed 
| by wrought-iron plate covers of 12 in. by 16 in. 
| At places where there is any sudden change 

of grade upon the lines, ‘‘ depression” pulleys 





are used to keep the cable down in its place, 
as previously described upon the Clay-street line. 
The device for achieving the same end is, however, 
| somewhat different on this company’ssystem. Inthe 
{ present case, the depression pulleys are carried by 
mounted in horizontal 
This contrivance 


counterweighted levers, 
attitudes beneath the tube slot. 
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permits of a limited vertical depression when the 


gripping appliances are passing, but secures the 
immediate return of the pulley to the normal po- 
sition when the cars have passed. 

(To be continued.) 








TANK LOCOMOTIVE, 18-IN. GAUGE. 

WE give on page 417 a perspective view of one of four 
neat little tank locomotives recently built by Messrs. 
Hudswell, Clarke, and Co., of Leeds, for the 18 in. 
gauge railway at Woolwich Arsenal. The engine has 
outside frames and outside cylinders, the latter, which 
are 7 in. in diameter by 12 in. stroke, being connected 
by a strong casting bolted between their valve chests so 
as to insure a thoroughly firm fixing. The four wheels, 
which are coupled, are 2 ft. in diameter, and are of 
cast iron with steel tyres. The axles are also of steel, 
with, of course, outside bearings only. 

The boiler has a barrel 2 ft. 3 in. in diameter by 
5 ft. 105 in. long, and is provided with a copper firebox 
and thirty-six brass tubes 2in. in diameter. On the 
boiler is placed a saddle tank containing 200 gallons of 
water, while the coal-box on the footplate has a 
capacity of 54 cubic feet. The boiler is fed by one 
pump and one injector. 

The general design of the engine is very neat, and 
the fittings are complete and well arranged. The 
weight of the engine is 65 tons empty, and 8 tons in 
working order. 








WATER GAS. 
To THE EpiTor oF ENGINEERING. 

Srr,—In your interesting article on the above subject 
you have referred to the gas made in my apparatus, and 
have asked me to give particulars of it. I have much 
pleasure in complying with your request, and at the same 
time I venture to offer a few remarks on some of the 
statements made in your article as to the gas made at the 
Essen works. 

The following is an analysis, by Professor William 
Foster, of gas made in my apparatus with the cheapest, 
or “ pea” sized, anthracite ; and I have added the calorific 
power of this gas, and of ordinary 16 candle-power coal 
gas, so that a comparison may easily be made : 
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In the above the percentage of carbonic acid is rather 
higher, and that of the carbonic oxide consequently 
lower than when larger coal is used ; but as it is desirable 
to use the cheapest fuel for industrial purposes, I think it 
best to base my estimates on this. With larger coal the 
volume of CO. is usually from 4 to 5 per cent. 

It will be seen that the coal gas has nearly four times 
the calorific power of the other, the comparative explosive 
force of the two gases in atmospheric air being as 3.8 : 1, 
i.e., the coal gas has 3.8 times the energy of the other. 

This gas is now in use for agreat variety of purposes, such 
as singeing of yarns and fabrics, type-founding, varnish 
mnaking, heating water, cooking, baking bread, &c., and 
in all cases it is found that by allowing about four volumes 
of the generator gas for one of coal gas, the same heating 
effect is obtained. The above theoretical calculations of 
the calorific power are therefore confirmed in practice. 
As regards the production of light by heating magnesia 
with this gas, I may mention that I made some fairly 
successful trials with the burner invented by M. Clamond 
and exhibited by M. Servier at the Crystal Palace ; but I 
did not continue the experiments, because these burners 
required a separate supply of air at pressure, and because 
they gave off sparks which I considered dangerous. I saw 
a burner such as you describe, exhibited by a Swedish 
engineer at the Institution of Civil Engineers about a 
year.ago, and I arranged with this gentleman to try it 
with my gas; but I regret to say he never didso. If 
thevefore he has expressed any opinion as to what could 
or could not be done with this gas, he has not ‘‘ based 
it on actual trials.” 

To make 1000 cubic feet of my gas about 7 pints of 
water and 13 Ib. of coal (including that for producing the 
steam used) are required ; and the following is a reliable 
estimate of the total working cost for producing gas at 
the rate of 21,000 cubic feet per hour. I believe this to 
be something like the equivalent of the 292 cubic metres 


an hour ( om 





‘)s which you say is the maximum 


24 hours 
production at Essen, on the assumption that the strong 
gas has about half the calorific power of ordinary coal 
gas ; 





Per Day of Ten 
Working 
Hours. 

Anthracite for making 21,000 cub. ft. a. “da, 

at 13 lb. per 1000 cub. ft. x 10 work- 

ing hours=say, 1} tonsat10s.... 12 0 
Wages of fireman ee 5 ‘a8 4 6 
Repairs and depreciation, and interest 

on capital outlay of 500/. at 10 pe 

cent, per annum=per day ... es 29 


Total os ea es 19 3 
Total gas produced =210,000 cub. ft. at 1.1d per 1000. 
If the gas is made continuously night and day, the cost 
will be under one penny per thousand, because there will 
be less waste of fuel, and because the item of interest on 








capital outlay given above will beno more for twenty-four 
hours. At Essen the wages are lower than in England, 
and the special fuel used there is cheaper than can be met 
with under ordinary circumstances, and allowance should 
be made for these facts in comparing the cost of my gas 
with that produced at Essen. 

To compare with ordinary coal gas, the above 1.1d. 
should be multiplied by 4, or, say, 4.4d. for the yc 
of 1000 cubic feet of coal gas. If compared with strong 
gas (having half the calorific power of coal gas), the above 
l.ld. should be multiplied by 2 for the equivalent of 
1000 cubic feet of the strong gas. 

My generator gas is largely used for driving Otto 
engines, and I know of no severer test for a gas-making 
apparatus. With engines of this kind, which depend on 
a nice adjustment of the relative —, of gas and 
air in the cylinder, the quality of the gas must be uniform, 
for if it varies, the power developed is irregular, and the 
engine may easily be stopped. For commercial success, 
it is also important that the gas apparatus should not 
occupy more space, or cost much more than a horizontal 
steam boiler of equal power, and that skilled labour should 
not be required. I believe it to be practically impossible 
to fulfil these requirements with apparatus which must 
be worked intermittently. 

It may perhaps be thought that as so much more of my 
gas is required than of coal gas, the cylinder of the engine 
must be enlarged; but this is not so. My gas requires 
much less air for its combustion than coal-gas, so that it 
is possible to pass into the ordinary cylinder the addi- 
tional quantity required, with an ample excess of air to 
insure complete combustion. 

The economical results obtained with Otto engines 
and this gas are interesting and important. Thus with 
a small engine developing no more than 4.4 indicated 
horse-power, Mr. D. K. Clark found that the total fuel 
consumption was only 1.4 1b. per indicated horse-pow er 
per hour. For nearly two years Messrs. Crossley Brothers, 
the English makers of the Otto engines, have used engines 
of this type worked with my gas (instead of steam power), 
for driving the machinery and tools at their works, and 
after a trial lasting thirty-five weeks, they have found 
that the total fuel consumed was barely 1.3 Ib, per indi- 
cated horse-power per hour during the whole of that time. 
At these works gas is only made in the daytime, and the 
fuel consumption includes the waste during 245 nights and 
35 Sundays. One man makes all the gas required for an 
aggregate of 150 to 200 horse-power, and in addition 
he has charge of two engines, and does other odd things. 

Careful tests with a single Otto engine indicating about 
32 horse-power, have shown that the total fuel consump- 
tion was only 1.2 lb. per indicated horse-power, and 
1.5 lb. per brake horse-power per hour; and with an 
engine indicating about 100 horse-power which has already 
been started with coal gas, and which is about to be 
worked with mine, it is not unlikely that the fuel consump- 
tion will be even less. 

Reverting now to your article, I find it stated that in 
Essen one kilogramme of fuel is consumed to make one 
cubic metre of gas. It does not appear whether or not 
this includes the fuel required for supplying the air and 
steam used, but assuming that it does, and that the strong 
gas has half the calorific power of a coal gas, we 
have the following comparative result: The Otto engine 
makers allow one cubic metre of coal gas per brake or 
effective horse-power per hour, and allowing twice this 
quantity of strong gas, we have a fuel consumption of no 
less than 2kilos., or 4.4]b. per horse-power per hour. 
The details of the working cost are not given, but it is 
stated that ‘‘ but little attendance is required.” Seeing, 
however, that the valves have to be reversed every five or 
ten minutes, and that it is important there should always 
be the required supply of steam and air at hand, and that 
care must be taken to avoid any products of combustion 
being passed into the holder, it would appear that ‘little 
attendance” might produce disastrous results. I have 
lately visited some of the principal water gas works in the 
United States, and on referring to my note-book I find 
that in the processes generally used there the fuel con- 
sumption per 1000 cubic feet is greater than is stated to 
be the case at Essen, although the best anthracite is used, 
and that the labour costs more than we are led to infer is 
the case at Essen. It would be interesting to know why 
this is so. 

The cost of the plant at Essen is stated to be 2100/., 
but a set of my plant to do the same work (including a 
suitable gasholder) would only cost about 5007. As, how- 
ever, the working of my apparatus is continuous, there is 
no need of a gasholder when furnaces, boilers, &c., have 
to be heated; in fact it is better to use the gas direct 
from the generator while it is hot. For gas engines and 
other work, where uniformity of pressure is essential, a 
small gasholder suffices, because the generator can at 
any time be made to produce gas at the maximum rate 
required ; thus for an Otto engine indicating 40 horse- 
power a complete set of my plant, including generator, 


ground space of only 10 ft. by 7 ft., and costs only about 
210/. erected. 

In conclusion may I ask for replies to the following 
queries ? 

1. What isthe total quantity of fuel consumed per 1000 
cubic feet of gas passed into the holder at Essen, includ. 
ing that used for supplying the steam and air ? 

2. What weight of fuel is consumed in the generator 
only, per 1000 cubic feet passed into the holder ? 

3. What is the composition of the gas passed into the 
holder, just after steam has been turned on, and just be- 
fore it is turned off ? 

4, Give details of the working cost for making 10,000 
cubic feet an hour, assuming that the fuel costs 10s. a ton, 
and wages 4s. 6d. per day of ten working hours, as 
assumed in my estimate. 

5. What gas engine has this gas been tried with, and 
what is the consumption of gas per brake or effective 
horse-power developed ? 

Imay add that the cost of piping for conveying gene- 
rator gas long distances may be reduced by raising the 
gas pressure, ke I may add that I have no idea of distri- 
buting generator gas over large districts. I have rather 
sought to provide simple apparatus, and a simple process, 
for producing cheap fuel gas on the consumer's premises 
at the rate there required for heating or motive power. 

My belief is that this cannot be accomplished satisfac- 
torily with an intermittent process, and that the presence 
of the diluent nitrogen in the generator gas is more than 
compensated for by the cheapness of the apparatus, the 
ease with which the gas can be made, and the uniformity 
of its quality. 

Tam, Sir, your obedient servant, 
J. Emerson Dowson, 

3, Great Queen-street, Westminster, S.W. 





THE WILLANS SYSTEM OF FORCED 
RAUGHT. 
To THE Epitor OF ENGINEERING. 

Srr,—May I ask you to correct a small though rather 
important misprint in my paper on this subject, reprinted 
in ENGINEERING of the 17th inst. I am made to say that 
the coal consumption in the yacht Brenda lay between 
24 Ib. and 3? lb. per indicated eager per hour. This 
should have been ‘‘ between 24 Ib, and 2? Ib.” 

‘ours faithfully, 
Mark H. Rosinson, 

Ferry Works, Thames Ditton, April 20, 1885. 








IRON FOR BRIDGE BUILDING. 
To THE EpiToR OF ENGINEERING. 

Srr,—In the printed specification of a large iron girder 
bridge erected some time ago at Echuca in this colony, 
the following clause occurs: ‘* The whole of the wrought- 
iron used shall be of good quality, capable of bearing 
compression equal to 16 tons per square inch, or a tensile 
strain of 20 tons per square inch, without decreasing or 
increasing more than ,};th bo of the length of any bar 
or plate tested ; plates and bars will be selected by the 
superintending officer, which must be cut to the required 
form, and submitted to the above-mentioned tests. Reass 
lot of iron will be rejected, the specimen of which will 
not bear the prescribed compressive or tensile strain.” 
May I ask you kindly to state : 

1. Can iron be procured which will comply with the 
above conditions? 

2. Would such iron be suitable for plate girders of about 
100 ft. span carrying a line of railway ? 

As the bridge in question is one of the largest in 
Australia, the question of the quality of iron used in it is 
one of considerable importance. 

Yours, &c., 
W. C. Kernor. 
The University of Melbourne, March 4, 1885. 

[We shall have something to say on these questions in 
a future issue; meanwhile we may say that they relate 
to matters on which many of our readers may like to ex- 
press their opinions.—Ep. E.] 








STERN FRAME FORGINGS. 
To THE EDITOR OF ENGINEERING, 

Sir,—Permit me to make a few remarks upon your 
notice of my paper on ‘‘Large Forgings for Stern 
Frames.” I think your reporter starts to weld his re- 
marks together just a little before he has brought them to 
a proper heat. When I say that a scarph-weld, if pro- 
pet made and well hammered, cannot be improved upon, 

say precisely what [ mean. A butt-weld properly 
made, however screwed together and however hammered, 
is always inferior to ascarph-weld properly made and well 
hammered. My paper does not discuss welds but only 
the forms best adapted to secure good welds, There is a 
proper way of making a butt-weld and a proper way of 
making a scarph-weld. In my paper, however, I pointed 
out that the long V has practical advantages which make 
it in general preferable to the single scarph junction. The 
specimens of welds exhibited are types of the forms of 
welds which were generally made in certain districts 
before there were regular district inspectors of forgings 
appointed. The makers were requested to furnish speci- 
mens of the welds approved by them, and in use by them ; 
these were all of their kind, no doubt ‘‘ properly made,” 
they were afterwards tested with results as stated by me. 
You say, also, ‘so long as the parts are really welded 
over the whole area of the contact surfaces, it can matter 
little how they were previously shaped.” do not know 
whether you mean this in criticism of what I have said, or 








gasholder, scrubbers, and steam superheater occupies a 





whether ge are starting a fresh hare on your own ac- 
count. I happen to be a practical man, and my ex- 
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ience tells me that I must not count on the parts being 
‘really welded over the whole area of the contact sur- 
faces.” I therefore have recommended that form of weld 
in which a considerable percentage may be black contact, 
and yet the connection be practically efficient. When con- 
sidered from this standpoint the form of the parts matters 
a great deal. Your standpoint ‘‘so long as the parts 
are really welded over the whole of the contact surfaces, 
js one quite out of thesphere of practical stern frames. 
The specimen which you describe as having broken 
through the solid, was [not ‘‘really welded over the 
whole of the contact surfaces,” but it broke across the 
solid because the percentage of contact union of the 
applied surfaces was sufliciently vreat to make the frame 
sractically as efficient as if it had been wholly in union. 

hat result is due to form, although you, curiously 
enough, say ‘‘ it matters little how they are shaped.” Of 
course not when welds are all perfect unions, but in the 
state of matters hitherto known to the readers of your 
valuable journal, probably that sounds rather Utopian 
for large stern frames. 

On the day that I read my paper a 3000 ton steamer 
was put into dry dock with her stern frame broken in the 
keel part, where I said there ought not to be a weld, and 
the form of weld was a butt—the form Icondemned. To- 
day another steamer—5500 tons—is in dry dock, the stern 
frame broken at the inner post, also a butt weld. If these 
had been scarph-welds they would not have failed—at 
least, we have no knowledge of scarph-welds having ever 
failed in stern frames. 

You somewhat misrepresent Mr. Duncan’s remarks in 
regard to my position. are Register have now several 
inspectors ob forgings, but I am not one of them. My 
connection in this matter has been throughout in the 
capacity of assistant chief engineer surveyor. 

Yours, &c., 
April 21, 1885. Davip PurRvEs. 

IWe did not question the main issue raised by Mr. 
Purves, and fail to see that there is any difference of 
opinion between us, since Mr, Purves in his letter con- 
firms our statement that the question of form matters 
little ‘‘ when welds are all perfect unions.” The expres- 
sion “ properly made” was taken from Mr. Purves’ paper. 


—LD. 
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THE WILLANS COMPOUND ENGINE. 
To THE EpitorR OF ENGINEERING. 

Sir,—In your notice of my compound engine last week 
you say, after alluding to Mr. Clough’s engine patented 
in 4875; ‘‘In the same year Mr. Willans, perhaps in 
turn taking a hint from Mr. Clough, made a special type 
of engine fur land work in which a valve (this timea 
piston valve—Mr, Clough’s was a slide valve) was moved 
longitudinally in a trunk carried sy the top of the 
piston, also by the angular motion of the connecting rod.” 

I should like to say that some months before the date of 
Mr. Clough’s patent I designed an engine in which the 
distribution of steam was partly controlled by piston 
valves actuated by the rocking motion of the connecting 
rod. The castings were made in February or March, 
1875, for a marine engine in which a piston valve placed 
crosswise in the piston and moved by the connecting rod 
was used, but owing to the failure of the boat builders, 
this method was never actually adopted. 

Very shortly afterwards, however, one of my engines 
was made in which the piston valve was placed in a tube 
above the piston and similarly actuated. I should have 
vatented the arrangement had I not heard accidentally of 
Mr. Clough'’s engine, and the two plans were worked out 
quite independently. 

The difficulty of actuating such a valve by the connect- 
ing rod’s angular motion, was to get a sufficiently long 
stroke for it, especially in high-speed engines. I overcame 
this difficulty eventually by the use of intermediate levers 
and links, and so obtained a fairly good distribution of 
steam, but the stroke of the valve had to be so long (in the 
case of the high-speed engines with which I have mainly 
had to deal) in order to obtain sufficient area for the ex- 
haust passage that I have adopted the eccentric on the 
crank-pin described by you last week in the engines which 
we are now making. 

I have also constructed feed pumps in which a piston 
valve carried backwards and forwards with the pump ram 
and placed in’a crosshead connected thereto, was actuated 
by the sideway motion of the same crank-pin which 
moved the pump ram. 

The cut-off by the direct motion of a projection at the 
back of the piston, is one which has been familiar to me 
still longer. It was described in my 1874 patent‘and in a 
modified form in a patent taken plors, t me in the year 1878, 

The combination of the internal valve actuated by an 
eccentric on the crank-pin and the direct cut-off by a 
valve travelling with the piston, gives, I think, the most 

erfect distribution of steam with which I am acquainted. 

he exhaust obtained by allowing the piston itself to 
uncover passages in the sides of the cylinder was first 
applied to one of my engines by M. Jannot, of Geneva, 
I think in the year 1876. About that time I had some 
difficulty with my piston rings and with the consequent 
leakage of steam into the crank chamber. 

Mr. W. H. Maw suggested to me that a chamber 
or recess round the deep trunk piston, which I then 
employed, might be used as a trap for this leakage of 
steam, and that a pipe might be fitted to allow it to 
escape where it would do no harm. This was accordingly 
done in many of my engines, and it was one of these 
which M. Jannot altered in such a way that the piston 
could overlap the upper edge of the recess, and he thus 
obtained an auxiliary exhaust, independent of that given 
by the valve action proper. The advantage of this 
auxiliary exhaust was very great in my simple and prac- 
tically non-expansive engines, but as by degrees it has 
been necessary to make more economical engines and use 





lower terminal pressures, it has become less necessary, 
and lately it has been used more as a means of getting 
rid very effectually of the water in the cylinders than as 
a passage for steam. 

In the engine described by you last week the water 
passes away by the openings in the hollow piston-rod, 
not only at the bottom of the stroke but during the greater 
part of the upstroke, so that the direct exhaust is not re- 
quired, and will in all probability not be used, 

Yours very a: 
P. W. WILLANS. 
Ferry Works, Thames Ditton, Surrey, April 21, 1885. 


THE COST OF WORKING HYDRAULIC 
LIFTS. 








To THE EpiToR OF ENGINEERING. 

Srr,—It was not to be expected that the criticism on 
the American Elevator Company’s report on the above 
subject, contained in the paper which I read before the 
Liverpool Engineering Society on the *‘ Recent Progress in 
the Public Supply of Hydraulic Power,” would pass un- 
challenged. 

The letter from the American Company in your last 
issue is substantially the reply which I received from the 
company in February last, after the discussion at Liver- 
pool was closed. I now send you an abstract of the 
answer which I forwarded to Mr. Gibson, of the American 
Company, shortly after. 

I am pleased to find from your editorial note on the 
Otis elevator that you recognise the fairness with which I 
put the case for the use of the public supply of hydraulic 
power. It has already superseded, for lifting purposes, 
every other system previously in use in London, and I 
believe your readers will agree with me that, to carry 
weight, the American Elevator Company should have 
some other ground for their objection to the system than 
the success which they have secured with an antiquated 
type of apparatus in the United States, where there is no 
competition with high-pressure hydraulic lifts, and no 
public supply of hydraulic power. 

he number of passenger ‘“‘Otis” elevators in New 
York does not strike me as being very large for thirty 
years work. How many of these are Otis steam lifts ? 
Ido not know the number of lifts in London, but it must 
be large, for since the hydraulic power supply became 
available, viz., about fifteen months since, at least eighty 
senger high-pressure hydraulic lifts have to my own 
nowledge been fitted in London. Of these more than 
sixty are or will be worked from the Power Company’s 
mains. Of the other twenty about fifteen are outside the 
company’s present area of supply. At the time the three 
lifts for Warnford-court were let, those buildings were 
outside the area of supply. I imagine that the low- 
pressure passenger lifts erected in London in the neigh- 
bourhood of the Power mains since the supply was avail- 
able do not greatly exceed these three. 

T should like to draw special attention to one or two 
points ; 

1. There is only one argument, as it appears to me that 
would if substantiated justify the use of the system which 
the American Company recommends, viz., that the supply 

iven by the Power Company cannot be depended on. 

he fact that 200 machines are already at work from the 
Power mains sufficiently disposes of this argument. 

I have now had eight years’ experience in the supply of 
hydraulic power to the public, and during that period no 
one having once adopted it has abandoned its use. On 
the contrary, numerous consumers have from time to 
time added machinery to be worked from the mains. 
Making reasonable allowances for the necessary imperfec- 
tions of any and every form of machinery, the system is 
at present brought toa high pitch of perfection, and its 
extending use will lead to still further development. 

2. In view of the facts I have adduced, no other con- 
clusion can, I think, be arrived at but that it is the 
soundest policy to have all lifting machinery, in those 
districts where the hydraulic power is or may be available, 
constructed so that this power can be used, either at once 
or whenever such a course may seem desirable, without 
alteration to the machinery. 

he American Company acknowledge that if the Power 
Company reduce rates sufficiently the system they recom- 
mend must fall. It is overlooked that the main element 
in regard to rates is the extent of the use of the power by 
the public. For instance, the small undertaking in Hull 
cannot afford to deliver power at present under a mini- 
mum of 4s. per 1000 gallons, the average rate being 5s. per 
1000 gallons of 700 lb. power water. 

The average rate so far obtained in London is about 
3s. 6d, The cordial and increasing support afforded to 
the ome by the public leads to the conclusion that the 
power may be profitably supplied at still lower rates in 
the future. 

3. There may be cases where at existing rates the 
economy may not justify the immediate abandonment of 
existing pumping or other machinery, but it is obviously 
an unwise expenditure to lay down new and costly plant 
of a type which is being rapidly displaced by the new and 
improved system of public power supply. 

E. B, ELtincton. 

Palace Chambers, Westminster. 

Abstract of Reply to the American Elevator Companys 

ejoinder. 

“T anticipate that no one who reads the first report 
and my criticisms thereon will follow the American Com- 
pany in considering this matter as one between their lifts 
and hydraulic balance lifts. 

There are only two broad distinctions in lifts: in the 
one the load is forced up by rams; in the other it is pulled 
up by ropes or chains, 

Personally I am of opinion that the ram lift is essen- 
tially of a safer construction then the suspended lift. 
The hydraulic balance lift is a particular form of ram 








lift, which can be worked in all cases with the same 
economy of power as suspended lifts, and without chains 
or ropes being used at all. The American lift, on the 
other hand, is a particular type of suspended lift. 

I stated in my criticism of the American Company’s 
first —— that whatever description of lift were adopted 
(i.e., whether ram or suspended) in any particular case 
the cost for power would be the same. 

We are not discussing the relative advantages of ram 
lifts and suspended lifts. The question is, the cost of 
doing a certain amount of work by different sources of 
power ; and if this is to be discussed with due regard to 
accuracy, it must be on the assumption, which is also the 
fact, that in different kinds of lifts, equally well designed 
and constructed, the power required to work them is 
practically the same. 

Having thus cleared the ground, a few words in reply 
are oe to deal with the new points brought ad 
ward. 

1. I dissent entirely from the American Company’s 
opinion that the maintenance of the lifting service in high 
pressure is in any degree less certain than with low- 
pressure lifts. The facts are the reverse, and I write 
with an extended experience of both systems, 

2. I contend that cases in London are very rare where 
private pumping plant is advantageous as compared with 
the hydraulic power supply. Warnford-court is not 
proved to be one of them. The hydraulic power supply 
could, no doubt, be used there with advantage. 

he American Company’s first statement was 
founded on a hypothetical case. They answer my criticisms 
by dealing with a particular case, again shifting the 
ground of discussion. 

The circumstances in every case vary, and the precise 
figures will vary with the circumstances, but I maintain 
that the figures which I gave are reasonable, and normal 
figures, and I am pleased to find that substantially the 
American Company agree with them. 

4. The following Table gives the figures as contained in 
the American Company’s original report and those attained 
in their reply to my criticisms : poe © 
. merican Com- 
American Com- any’s Amended 


7 Pst p 
pany’s Original ‘igures without 


¥ = Duplicate Plant. 
£ 
Gan: 0 611 0 15 10 
Steam a aed 04 8 015 0 
Hydraulic pump ... 14% 1 O 6Ff 
Balance lift sat 4 ¢ 017 OF 
Standard lift (direct) 1 0 7* 017 OF 


5. On looking closely at the way in which these have 
been calculated, I find that there are again several discre- 
pancies and omissions; for instance, 80 per cent. is now 
taken as the efficiency, instead of 70 per cent. as pre- 
viously. On referring to my paper on ‘‘ Hydraulic Lifts 
for Passengers and Goods,” in the Proceedings of the In- 
stitution of Mechanical Engineers, a number of details 
will be found giving the performances of various descrip- 
tions of lifts in which the ultimate efficiency is as high as 
85 per cent., this being the case of a high-pressure 
hydraulic balance lift, and yet when the American Com- 
pany make the calculation of working from the hydraulic 
power mains direct, instead of by pumping, they reduce 
the efficiency from 80 per cent. to70 per cent. There is a 
reduction of 10 per cent. to be made in the last two items, 
which brings these figures in accordance with my own so 
far as working from the hydraulic power mains is con- 
cerned. 

With regard to the other items for gas and steam pump- 
ing plant, by the American Company’s own statements 
they have entirely left out of consideration the interest 
upon capital expended, and they have also entirely left 
out of consideration the necessity that exists with private 
pumping plant for having duplivate machinery if an 
efficient service is to be maintained without interruption. 

When these corrections have been made, I can claim to 
have proved my case by the American Company’s own 
admissions. 

6. With regard to the charges made by the Power Com- 
pany, the American Company should have quoted more 
fully the letter in reply to their inquiry as to the cost of 
pumping. The paragraph referred to in full is as follows : 
*The amount of power which you name, 7700 gallons, is 
more than would be used to do the work you specify. The 
charge made by the company for any amount used over 
200,000 gallons is 2s. 6d. per thousand. We suppose you 
could not arrange to do your pumping mainly at night, 
because for any supplies of considerable amount at night 
special terms would be made.’ 

At the same time the American Company were informed 
at an interview that pumping water into tanks by the 
power supply and then using that low-pressure service for 
working machinery was not an economical way of doing 
the work required. It was considered that the amount of 
power needed to work the lift in question would not en- 
title them to a lower rate than 2s. 6d. per thousand 
gallons. 

7. ‘The American Company are in error as to the re- 
duced work of lifts of less height not making any diffe- 
rence in the relative cost. The reason of this is already 
fully explained in my paper. The less the amount of 
work to be done, the greater the proportional saving in 
using the public supply. 

8. The American Company endeavour to make a point 
in favour of low pressure as against high pressure, on the 
ground that the former is more constant, and by their 
tigures they are depending on a single boiler, gas engine, 
or pump. In this matter, they are simply emphasising 
my remark, that we in England are in advance of America 
upon this particular question. Passenger lifts are no 
doubt very much more used in America than in this 
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country, and I gladly bear my testimony to the skill and 
ingenuity with which the great difficulties attending the 
application of low pressures to lifting purposes have been 
overcome by the American Elevator Company ; but when 
they proceed to say that low-pressure machinery is less 
liable to interruption, and is more economical in working 
than high-pressure machinery, I beg leave to hold the 
opinion that a more extended experience will lead them 
to change their views. 

9. Hydraulic ram lifts for great heights are more ex- 
pensive ; for medium heights there is hardly any diffe- 
rence in cost; for short liftsthey are less expensive than 
suspended lifts. Where ram lifts are adopted it is gene- 
rally because they are considered to be of safer and 
simpler construction, and the amount of money that may 

spent on such lifts, as compared with suspended lifts, 
has no more to do with the cost of working than the 
amount that may be expended in ornamenting the lift 
cages. 
“fo. Even if I allow to the American Company some re- 
duction in the item of cost to which they object, by no 
reasonable estimate in the case under discussion can the 
cost of low-pressure pumping plant be reduced below ll. 
per working day, as against 15s. for the direct hydraulic 
ower. 
. But I have stated in my paper from which the American 
Company quote, that I place little reliance on these 
assumed daily averages. I consider the relative cost can 
only be properly compared on an annual basis. 

The actual annual cost in the particular case assumed 
would be somewhat as follows, according to the amount 
of work and basis of estimate : 

Low-pressure pumping plant— 
gas, steam, or hydraulic 
Direct hydraulic pressure from 
the supply mains either for 
ram or suspended lifts of good 
construction - — ” 150/. to 220/. 
and the direct pressure would be at least equally reliable, 
and more convenient in every way. 

I have throughout eliminated all expenditure on the lift 
itself, treating this as a constant quantity whatever the 
system of power adopted. 

On the question as to which is the best type of lift, I 
am afraid the American Company and myself are not 
likely to come to an agreement. On the question of cost 
of power we are, I believe, already nearly at one. 

E. B. ELttncton.” 


Per Annnm. 
2607. to 3207. 








PorvcLakity oF Steam Tramways IN Lonpon.—The 
steam engines on the North London tramways are in 
great favour with the public. As an instance of this, it 
may be mentioned that the takings in one day on the 
steam cars amounted to just double those on the horse 
cars, although running alternately on the same line. 


THE GREAT EastErRN Rattway AT NEWMARKET.—The 
Great Eastern Railway Company has opened this week a 
new station at Warren Hill, Newmarket. The station 
has been rendered necessary by the continual increase in 
the number of passengers who flock to the sporting metro- 
polis. The Great Northern and Great Eastern joint line 
to Doneaster has opened up a new and expeditious route 
from the north, and the sportsmen of Lancashire, York- 
shire, and the Midland Counties are now enabled to witness 
their favourite sports at head-quarters to a greater extent 
than hitherto. The exit from the new station is on the 
Bury-road, right in the heart of the training quarters, 
and close by are the Severals’ exercise ground and the 
Bury Hills Heath. The platform is 635ft. long by 25 ft. 
wide. Anarcade 102ft. by 42ft., covered with corru- 
gated iron and glass, contains refreshment buffets, wait- 
ing-rooms, cloak-rooms, booking offices, &c. The siding 
accommodation is sufficient to stow away eight excursion 
trains of twenty carriages each. The Warren Hill Station 
will simply be used on the great race days, and then only 
for the trains arriving from Chelmsford, Colchester, 
Ipswich, East Suffolk, Norfolk, and the London and 
Midland Counties. Trains from London and the south 
through Cambridge will run as’ hitherto into the old 
station, where extra siding accommodation is being pre- 
pared. The contractors for the new station were Messrs. 
Bennett Brothers, of Downham Market, the roof of the 
arcade being supplied and fixed by Messrs, Arrold 
Brothers, of Glasgow. 


Frres in New York.—The report of the New York Fire 
Commission for 1884 has just been issued. It appears 
that, exclusive of the commissioners, there were 1155 
men on the rolls of the department at the close of last 
year. The aggregate number of alarms responded to by 
all the companies last year was 9728, an average of 139 
for each company. he total appropriations for the 
departments during the year were 1,686,129 dols., and 
the expenditure was 1,679,881 dols., leaving a balance of 
6248 dols. Sixty-nine unnecessary alarms were sent out 
and 2406 genuine alarms. The largest number of fires in 
any one month occurred in January, and the least in 
August. No fewer than 769 fires resulted in damage of 
less than 10 dols. each. More fires broke out on Satur- 
days than on any other day, and fewer on Thursdays. 
More were discovered between six and seven o’clock in 
the evening than at any other hour. As nearly as can 
be ascertained, 44,093,600 gallons of water were used by 
the land engines, and 9,531,300 gallons by the two floating 
engines. Fifty persons were rescued by the uniformed 
force. One member of the department was killed, and 
seven other persons lost their lives. The estimated loss frora 
fires during the year was 3,474,547 dols., or an average 
loss of 1444 dols. per fire. The estimated insurance was 
26,126,839 dols. The total loss by fires for the past nine- 
teen years in New York is estimated at 69,047,308 dolz, 
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MACHINE. 


CONSTRUCTED BY THE BRAINARD MILLING MACHINE CO., HYDE PARK, MASS., U.S.A, 





WE give above an engraving of a well-designed 
milling machine constructed by the Brainard Milling 
Machine Company, of Hyde Park, Mass., U.S.A. 
This machine is one of a series made by the firm just 


named, for longand heavy milling, and in which the 


worktable has only a longitudinal motion, provision for | 
vertical and crosswise movements being made in the | 
The | 


head, which carries the driving mechanism. 
dimension ‘‘ 84 in.” refers to the length of feed. 


The machine table sits low on a bed supported by | 


four box legs, and is actuated by a steel screw, driven 
by a worm and worm gear connected with a pair of 
spur gears. The gearing is outside the ra i and 
therefore accessible, and is protected by a shield, as 
shown in the engraving. The arrangement of belting 
to feed the work is also shown too plainly to need de- 
scription. The head, upon which the spindle carrier is 
mounted, travels in ways upon the bed, and is adjusted 
crosswise on it by means of a screw connected with a 
handwheel, partially shown at the left of the engraving. 
For convenience, and ease in fine adjustment, this 
wheel, and also the wheel at top of the machine, con- 
nected with the elevating screw, are worked by a hand 
lever, the wheels having sockets in their periphery 
for this purpose. 


The carrier, upon which is mounted the driving | 


spindle, is gibbed to the head, and has a vertical range 
sufficient to allow work 18in. high to pass under 
centres. From this carrier projects a large arm as an 
outside centre support for the mill spindle, and is in- 
tended for use on work where a back stand is not ad- 
missible. There is, however, as may be seen, a back 
stand or tailstock of very solid character. 
readily removable, when desired, or the tailstock can be 
slid off its seat, if required. In most cases, however, 
the arm need not be removed, the yoke on it being 
swung out of the way leaving the centre of the mill 
arbor free to engage with that on the back stand. This 
=" provides for operating on a wide range of 
work. 

As shown in the engraving, the space between the 
head and the tailstock is about 24in., but if required, 
the tailstock can be made to travel in line with the 
head, and its support be extended to any distance de- 
sired. The method of driving the spindle is simple and 
strong, and allows of free adjustmeut of the spindle 
without disarrangement of the driving and feed belts. 
The spindle is of steel, and is 4in, in diameter, 


The arm is | 


= Gi! 
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Ww 








The cone, which is made for 33 in. belt, is mounted 
in a stirrup, which is pivotted to the bed, and the 
pinion, which engages with the driving gear on the 
spindle, is held at correct distance by a connecting 
yoke. The driving gear is 30 in. in diameter on the 
pitch line. 

The machine, as shown, has longtitudinal feed only, 
but where it is desired, an automatic feed motion can 
| be applied to the elevating screw in the head, giving 

feed in a vertical direction. The table is arranged to 
be run back rapidly by power, by a device which is not 
| seen in the engraving. As the table weighs a ton, the 
| relief to the operator by this improvement is obvious. 
| All the operations of the machine are intended to be 
| conducted from the front side, without any change in 
| the — of the operator. The feed can be thrown 
| out y hand at any point, by means of a rod which con- 
| nects with the latch, shown at the front of the figure, 
or pe oe automatically by an adjustable dog. The 
| feed is thrown in by a foot lever, or can be worked 
| from the front end of machine, as required. While 
the worktable is intended to run back by power, it 
| can also be operated by hand, in either direction, by 
| means of a large handwheel, not shown in the en- 
| graving. 
| The machine, which weighs 7500 lb., is massive in 
| all its parts, and is intended for heavy milling of any 
| description, but more particularly for shafting, railroad 
| or engineering shops, being specially adapted for key- 
| seating long and heavy shafting, finishing guide-bars, 
| connecting-rods, &c. 





| _ St. GorHarD Rattway.—The receiptsof the St. Gothard 
| Railway in 1884 amounted to 386,221/. The working ex- 
| penses of the year were 184,118/., leaving a net profit for 
the twelve months of 202,103/. After providing for all 
fixed charges, the directors will be enabled to recommend 
a dividend upon the share capital of the company for the 
| year at the rate of 14 or 1} per cent. per annum, 


| Tron MINERALS IN France.—The quantity of iron 
| minerals imported into France in the first eleven months 
| of last year was 1,261,654 tons, as compared with 1,451,841 

tons in the corresponding period of 1883,and 1,261,703 


| tons in the corresponding period of 1882. The total of 

| 1,261,654 tons was made up as follows: Belgium, 174,772 
tons; Germany, 438,308 tons ; Spain, 410,009 tons ; Italy, 
42,449 tons; Algeria, 181,612 tons; and other countric* 
14,504 tone, 
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For balancing the top roll two hydraulic rams 10$ in. 
in diameter are placed underneath the bedplate of the 
roll standard, as shown in Figs. 1, 3,and4, These are 
kept under constant pressure. Attached to these rams 
are two wrought-iron bars 24 in. square. These go 
through the bedplate and roll standards to the under- 
side of the top roll carriage. The roll is forced down 
by hydraulic pressure by means of a cylinder 9 in. in 
diameter by 24 in. stroke placed horizontally on the 
top of one standard, as shown in Figs. 1 and 3. This 
works two screws 10 in. in diameter over the threads, 
which are 2in. pitch. Asteel pinion iskeyed on each 
screw, and geared into them are two quadrants, one 
on each standard. These are connected together by a 
wrought-iron connecting-rod passing from standard 
to standard, as shown in Fig. 1. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, April 10, 1885. 

Inqurry for 6000 tons of bridge iron for Australian 
delivery is on the market, and structural iron makers 
are bidding sharply forit. During the week 20,000 tons 
of steel rails have been contracted for, for summer de- 
livery, at 26.50 dols. to27 dols. Foreign military opera- 
tions threatened to make shipping extremely scarce, and 
importers of foreign ores are therefore unable to place 
orders for future delivery, owing to the uncertainty of 
tonnage and freight rates. Large quantities will be 
wanted and some inconvenience will probably result 
if deliveries cannot be secured. The iron trade 
generally is weak, prices are low, production is not 
increasing, owing to the unwillingness of manu- 
facturers and consumers to buy more than they need. 
A lock-out in the western iron mills is probable ; the 
Amalgamated Association has declined to accept any 
reduction, and the manufacturers declare continued 
production on the basis of existing prices impossible. 
It seems probable at present writing that unless there 
is such an improvement in demand as will materially 
improve prices, that a lock-out will be precipitated in 
the western mills, in which event the eastern iron 
trade will be benefitted. Foundry iron at tide water 
is selling at 16 dols. to 18 dols. ; forge at 15 dols. to 
16 dols ; English Bessemer is quoted at 18.75 dols. to 
19.50 dols. ; merchant bar 1.50 dols. to 1.75 dols. at 
mill. The control which the Amalgamated Association 
has maintained over the mill workers of the United 
States, particularly west of the mountains, will be 
seriously threatened by the withdrawal of the nail 
makers’ lodges, which will be formed into a Nailers’ 
National Association in order that lower wages can be 
accepted than are authorised by the Amalgamated 
Association. It is announced to-day that two of the 
largest nailmaking firms of Pennsylvania will im- 
mediately erect steel nail works. It is announced 
that other iron nailmakers will discontinue iron nail- 
making and introduce steel nailmaking. Last year 
the percentage of steel nails was 5 per cent. of the 
entire production, and it is probable that the per- 
centage this year will be not less than 20 per cent. 
During the past three months over 20,000,000 dols. 
have been invested in manufacturing and mining 
purposes in the Southern States. Two coke iron 
furnaces are to be built in Northern Alabama, of 100 
tons daily capacity each. Northern ironmakers are 
at present making careful study of the southern iron 
making problem, and it is regarded as quite probable 
in northern iron trade circles that the investments of 
northern capital in southern plants will continue on a 
larger scale. Six-thousand Western Pennsylvania 
miners gained a strike for the 15 per cent. advance; 
3000 miners in the anthracite region are working 
three quarters tine, at a 6 per cent. reduction. The 
demand for railway material continues light, much of 
the projected construction for this season will not be 
undertaken until June, as capitalists are backward 
about purchasing rail bonds fer new railway enter- 
prises, and until there is more willingness on their 
part, railroad construction will be of very limited pro- 
portions. The general industrial conditions are of an 
unfavourable character. The directors of the American 
Steam Ship Company met this week and recommended 
the speedy winding up of affairs of that company. 
The affairs of the Pennsylvania and Reading Railroad 
Company are still in a chaotic condition. Reports of 
earnings from Trunk and other lines show no great 
improvement, but the Pennsylvania Company and one 
or two others report within the past week an enormous 
increase in east-bound traffic. The improvement in 
traffic and earnings will be followed by the placing of 
large orders for railway material, to complete projected 
improvements both in the way of road and rolling 
stock and motive power. 








LAUNCHES AND TRIAL TRIPS. 

On Tuesday, the 14th of April, Messrs. Archibald 
M‘Millan and Son, Dumbarton, launched the Gartmore, 
a steel barque of about 1100 tons gross register, measuring 
215 ft. by 34 ft. by 20 ft., and built to the order of Messrs, 
Thomson, Dickie, and Co., Glasgow. 





Messrs. William Denny and Brothers, Dumbarton, on 


steamer of about 3310 tons gross register, for the British 
India Steam Navigation Company (Limited). She 
measures 340 ft. between perpendiculars by 42 ft. by 


29 ft., and is constructed on the continuous cellular 
bottom principle. Messrs. Denny and Co, are supply- 
ing the Lawada with direct-acting surface condensing 


engines of about 2000 indicated horse-power, designed on 
the triple-expansion principle, and having four cylinders. 


With the same tide, Messrs. Barclay, Curle, and Co., 
Whiteinch, Glasgow, launched a very fine iron four- 
masted sailing vessel of 2120 tons gross register. She 
is named the Loch Carron, and measures 275 ft. by 424 ft. 
by 24 ft. ; she has been built to the order of Messrs. 
Aitken, Lilburn, and Co., Giasgow, for their extensive 
fleet of vessels known as the ‘‘ Loch” Line. 





On the same day, Messrs. Pearce Brothers, Dundee, 
launched a steel steamer name the Tay, which has been 
built for the Dundee and Newcastle Steam Shipping Com- 
pany (Limited). She measures 106 ft. by 19 ft. by 8 ft. 
5Sin., and is classed 90 Al at Lloyd’s. Her engines, 
which are being supplied by the builders, are of 30 horse- 
power nominal. She has been designed to carry 150 tons 
of cargo on a draught of 8 ft., and is to be used in the 
general coasting trade. 

Messrs. Alexander Stephen and Sons, Linthouse, Glas- 
gow, on the following day, launched a fine passenger 
and cargo steamer, named the Ulunda, a vessel of 1820 
tons, built for the Halifax Steam Navigation Company, 
of Halifax, Nova Scotia, and to the highest class at 
Lloyd’s. Her engines, which were fitted on board before 
the launch, have cylinders of 33 in. and 62in. in diameter, 
respectively, with piston stroke of 42in. They are to be 
worked with steam at 90 lb. pressure. 


At Greenock, on the same day, Messrs. Scott and Co. 
launched the Titan, a powerful screw steamer of 2300 
tons, built to the order of the Ocean Steamship Com- 
pany, of Liverpool, for their China Line. She measures 
320 ft. by 36 ft. by 25 ft. The builders are supplying the 
Titan with engines of 150) horse-power indicated, and of 
Holt’s tandem design, the cylinders being 27 in. and 58 in. 
in diameter, respectively, with piston stroke of 5ft. The 
boiler, which is of steel throughout, weighed, when 
finished, 72 tons, and is fitted with Fox’s patent corru- 
gated furnaces. 





Also, on the same day, Messrs. T. B. Seath and Co., 
Rutherglen, near Glasgow, launched a saloon steamer 
named the Ossian, a vessel of about 100 tons burthen, and 
measuring 121 ft. by 16 ft. by 9ft. She has been built to 
the order of Mr. James Murray, Taynuilt, near Oban, 
and is intended for tourist and excursion traffic on Loch 
Etive. She is being supplied with compound surface- 
condensing engines of 120 indicated horse-power, and 
with steel tubular boiler of 100 lb. working pressure. 





Messrs. Ramage and Ferguson, Leith, on April 16, 
launched a large and finely-modelled steam yacht, built 
to the order of Mr. John Anderson, Glasgow, and named 
the Katrena. She is a vessel of 400 tons yacht measure- 
ment, and is being fitted with engines of 500 indicated 
horse-power, which are expected to give a speed of over 
13 knots per hour. She measures 160 ft. by 22 ft. 6in. by 
13 ft. 6in., and is intended to be one of the most hand- 
somely fitted yachts afloat as well as one of the fastest. 
It is stated that the fittings for the saloon alone have cost 
over 2000/. 


On Saturday, the 18th inst., Mr. W. B. Thomson, of 
Dundee and Glasgow, launched from his Dundee yard 
the largest and most powerful tug steamer yet built. She 
is named the India, and is built to the order of the Ganges 
Steam Tug Company, Limited, Calcutta. She is in- 
tended for towing on the Hooghly River, the peculiar 
nature of whose currents requires tugs specially adapted 
for the trade. She measures 117ft. by 31ft. Sin. by 
15 ft. 6in., and will be propelled by twin screws, each 
driven by independent engines, the cylinders being 30 in. 
and 60 in. in diameter respectively, with stroke of 33in. 
They are expected to develop 2200 indicated horse-power 
collectively, and to give a speed of at least eighteen miles 
per hour. 





Messrs. Blackwood and Gordon, Port Glasgow, on 
the same day, launched a paddle tug steamer, named 
the Dolphin, which has been built by Messrs. Tancred, 
Arrol, and Co., South Queensferry. She is a vessel of 
about 80 tons, and measures 90 ig 17 ft. by 8 ft. She 
is being fitted with engines of the grasshopper type and of 
40 horse-power. She is to be engaged for towing pur- 
poses in connection with the extensive operations in- 
volved in the construction of the Forth Bridge, and has 
been built under the superintendence of Messrs. A. and R. 
M‘Gechan, marine surveyors, Glasgow. 





A fine iron sailing ship named the Brynhilda, a vessel 
of 1550 tons, was launched by Messrs. Alexander Stephen 
and Sens, Linthouse, Govan, on Monday, the 20th inst. 
She has been built for Messrs. James W. Carmichael and 
Co., of New Glasgow, Nova Scotia. 

On the same day Messrs. A. and J. Inglis, Pointhouse, 
Glasgow, launched the General Gordon, a steel screw 
steamer built for the Dublin and Glasgow Steam Packet 
Company. She is to be fitted with triple-expansion en- 
gines having three cranks, the first yet fitted to a cross 
channel steatner. She is of 900 tons gross register, and 
measures 230 ft. by 31 ft. by 15 ft. 





the following day, launched the Lawada, a steel screw 


launched from their yard at Chepstow on Saturday a 
very powerful and handsomely modelled screw tug—the 
Royal Briton—built to the order of Messrs. Gibbs and 
Lee, of Cardiff. Her principal dimensions are : Length 
over all, 93 ft. 6 in. ; breadth, 18 ft. 14 in. ; and depth, 
9ft.84in. She will be fitted with compound surface-con- 
densing engines, horizontal cylinders 18 in. by 36 in. by 
24 in. stroke, and a boiler 9 ft 6in. by 11 ft. 6 in., de- 
signed for a working pressure of 85 lb. 


ti 


NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
quiet on Thursday, and prices were easier in the morning, 
but the close was only 4d. per ton under that of the pre- 
vious day. ‘Transactions were reported on forenoon 
’Change at 41s. 10d. down to 41s. 9d. cash, also at 
41s, 114d. one month, the close being sellers at 41s. 94d. 
cash and 41s. 114d. one month, and buyers at 4d. per ton 
under. In the afternoon business was done at 41s. 10d, 
cash and 42s: one month, with buyers remaining at those 
prices at the close, and sellers wanting 4d. more per ton, 
A little more firmness was shown on the following day, 
and at the close there was an advance of 1d. over that of 
Thursday last, but on the week the gain was only 4d. per 
ton, the fluctuations amounting to 6d. perton. During the 
forenoon, market business was done at 41s. 1ld. to 42s, 
cash, also at 42s. 1d. to 42s. 2d. one month, with sellers at 
the close at the top quotations, and buyers offering 4d. 
per ton lower. Transactions took place in the afternoon 
at 42s. and 41s. 114d. cash, also at 42s. 2d. and 42s. 14d. 
one month, the close being sellers at the higher quotations, 
with buyers at 4d. under. The market was quieter on 
Monday, and as the political horizon did not seem so 
pacific, prices were sent down 2d. per ton, notwithstand- 
ing the fact that the shipments for the past week showed 
an improvement. Business was transacted at 41s. 11d, 
and 41s, 104d. cash, also at 42s. 14d. and 42s. 1d. one 
month, and the close was sellers at the lower quotations, 
with buyers offering 4d. less per ton. In the afternoon 
there were transactions at 41s. 10d. down to 41s. 84d. and 
back to 41s. 94d. cash, also at 42s. and 41s. 11d. one month, 
the quotations at the close being 41s. 94d. and 41s. 114d. 
cash and one month, respectively, with buyers at 4d. 
per ton under. Yesterday’s market was also flat, 
which was in some measure due to the failure ot 
a local iron founding firm having a considerable hold- 
ing of warrants. Some heavy selling also took place 
yesterday in consequence of the failure of some mal- 
content shareholders of the Monkland Iron Company, to 
get a motion passed at a special meeting held on Monday 
to have the affairs of the company put in liquidation, 
Prices had been kept up for a few days in anticipation 
of the triumph of the malcontents, but their defeat re- 
sulted in a depression of prices accompanied by a heavy 
selling. Prices closed1d. pertondown. In the forenoon 
the rates were 41s, 7d., 41s. 8d., and 41s. 7d. cash, and 
from 41s. 9d. to 41s. 10d. and back to 41s. 9d. one month, 
the close being buyers at 41s. 7d. cash, and 41s. 9d. one 
month, with sellers at 4d. perton more. The afternoon 
quotations were 41s. 74d. and 41s. 8d. cash, and 41s. 9d. to 
41s. 10d. one month, with buyers at the close at 41s. 8d. 
caah, and 41s. 10d. one month, and sellers wanting 4d_ per 
ton higher. A further decline in prices took place to-day. 
In the forenoon business wasdoneat 41s. 7d. down to 41s. 6d. 
cash, also at 41s, 94d. down to 41s, 8d. one month, with 
buyers at the close at the lower rates, and sellers asking 
4d. per ton higher. The closing quotations in the after- 
noon, however, stood at 41s. 74d. cash and 41s. 94d. one 
month for sellers, and buyers were offering 4d. per ton 
lower. Forseveral days there has been much uncertainty 
amongst operations in the warrant market as to the im- 
mediate future of political affairs and the course of prices, 
and hence there has been some unsteadiness. The position 
of trade shows no tendency towards improvement, and the 
reports from most foreign markets are generally of a very 
unsatisfactory character. The export demand continues 
to be trifling in extent, but the home consumption re- 
mains fairly good. There are still 90 blast furnaces in 
actual operation, as compared with 92 at this time last 
year. Last week’s shipments of pig-iron from all Scottish 
ports amounted to 10,820 tons, as against 9870 tons in the 
preceding week, and 9403 tons in the corresponding week 
of last year. They included 1880 tons to Germany, 1305 
tons to Holland, 750 tons to the United States, 700 tons to 
Russia, 520 tons to Italy, 540 tons to Australia, &c., 396 
tons to Canada, and lesser quantities to other countries. 
The stock of pig-iron in Messrs. Connal and Co,’s public 
warrant stores yesterday afternoon stood at 594,405 tons, 
as compared with 593,733 tons yesterday week, showing 
an increase of 672 tons for the week. 





New Engineering Contracts for Steel Works.—Messrs. 
Miller and Co., engineers, Coatbridge, have just secured 
a contract from Messrs, Palmer’s Shipbuilding and lron 
Company (Limited), Jarrow-on-Tyne, for a set of hot- 
bloom shears for their new steel works. These shears, 
which are to cut steel slabs up to 30 in. by 9 in., are 
driven by a pair of very powerful inverted engines 
geared with steel wheels having helical teeth, while 
the traversing racks or rollers are driven by a pair 
of separate inverted engines, so constructed that the back 
and one rollers for carrying the slabs may work either 
in the same or in opposite directions. An important fea- 
ture of this slab-shearing machine is that one man can 
completely control all the operations. Messrs. Miller and 
Co. have also in hand, and have now nearly completed, a 
set of hot bloom shears which are similar in all respects to 
those just spoken of, with the exception that they are 
driven by a pair of horizontal engines. These are for the 
new steel works at Glengarnock, Ayrshire, where the old 
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about to commence the manufacture of steel on an exten- 
sive scale by the Thomas-Gilchrist process. For these 
works Messrs. Miller are likewise making a 36-in. cogging 
mill and a pair of horizontal geared engines for working 
it, the cylinders being 42 in. in diameter, with piston 
stroke of 5ft. The same firm have also on order a number 
of smaller hot bloom shears, including one set for the South 
Staffordshire Steel and Ingot Iron Company (Limited), 
3ilston, to cut steel slabs up to 18 in. by 3 in., or billets 
up to 8in. square. 


The New War-Ships.—Much, satisfaction has been ex- 
pressed locally at the fact that an order for two of the 
new belted cruisers for the Royal Navy has been placed 
with Messrs. R. Napier and Sons, of this city. The only 
other work at present in the yard of that firm is a steamer 
of about 2000 tons, which is being built for the Pacific 
Steam Navigation Company’s coast service, so that there 
is abundance of room for laying down both the cruisers 
forthwith. No time will be lost in proceeding to give out 
orders for the necessary materials and in commencing 
actual operations; indeed, it is reported to-day that 
Messrs. Napier and M‘Intyre, iron and sivel merchants, 
Glasgow, have received the order to supply the steel for 
the construction of the two vessels. It is probable that 
this new order alone will provide employment for between 
2000 and 3000 men for the next two years, and it is under- 
stood that the contract price is 215,000/. for each vessel. 
There was a strong desire that one or two of the new war- 
ships should have been placed with Messrs. Elder and 
Co., whose works are now almost wholly idle, and much 
disappointment has been expressed that they have ten- 
dered to no purpose. It is stated, however, that there 
is something in store for the Fairfield firm, which will be 
known in a few days, 


The Scotch Steel Trade. Further Advance in Prices,— 
It is announced to-day that the manufacturers of Siemens 
steel in the Glasgow district have again advanced the 
price of ship-plates 2s. 6d. per ton, so that the market 
price is now 7/, 2s. 6d. per ton, subject to the usual dis- 
count. The price of ship angle bars has at the same time 
been advanced 5s, per ton. 


Cable Tramways for Glasgow. —With the view of bring- 
ing underthe consideration of the Town Council of Glasgow 
the suitability of the cable system of traction for the city, 
more especially in connection with the application now 
before Parliament for powers to lay a tramway line to 
Springburn, a meeting was held in St. Enoch’s Hotel last 
Tinetiew ey os: at which Mr. H. H. M. Smith, secretar 
to the Patent Cable Tramways Corporation, gave a sketc 
of the history and working of such tramways in different 
parts of the world. Mr. W. Hamilton Beattie, engineer 
to the Edinburgh Northern Tramways Company, spoke 
at some length in regard to the labours of that company, 
and Mr. W. N. Colam, engineer on the Highgate line of 
cable tramways, spoke of the successful working of the 
system in the metropolis. The members of council pre- 
sent puta number of questions in reference to different 
points. 


University Honours.—The Senate of the University of 
Glasgow have resolved to confer the degree of LL.D. on 
their colleague, Mr. Francis Elgar, the Elder Professor 
of Naval Architecture and Marine Engineering. 


James Watt Dock, Greenock.—It is intended on the Ist 
of May to let water into the James Watt Dock, Greenock, 
prior to floating the caisson into position ; but the full use 
of the dock will not be possible for a number of months. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday there was again 
only athin attendance on ne and the tone of the 
market was as lifeless asever. No. 3 Cleveland pig was 
selling at 33s. 6d. per ton for prompt delivery f.o.b. Tees. 
The volume of business at present is exceedingly small, 
and the unsettled state of foreign affairs is having a most 
depressing effect upon trade. Buyers are every day be- 
coming more and more cautious, and until something defi- 
nite is decided with regard to the Afghan question, it is not 
expected that there will be any i yan in business. 
Shipments of pig iron at Middlesbrough are still small 
considering the time of year, there having been exported 
up to date this month 44,700 tons. The hematite pig-iron 
trade remains dull, and 43s. 6d. is the price of Nos. 1, 2, 
and 3 f.o.b. west coast ports. As might be expected the 
unfavourable condition of the steel rail market has a 
very injurious effect upon the hematite pig iron trade. 


The Manufactured Iron Trade.—There is rather more 
activity in this industry, but there is no improvement in 
prices, ship-plates being still quoted 4/. 17s. 6d. and angles 
41. 10s. per ton, less 24 percent. at makers’ works. The 
available plant throughout the North of England is still 
far from being fully employed. 


Engineering and Shipbuilding.—There is no change in 
the engineering trade. Shipbuilding continues a little 
better, but no orders of much account have been placed 
recently, except a few Government contracts, which will 
have a good influence on the steel rail trade. Sir W. G. 
Armstrong, Mitchell, and Co., of the Tyne, have been 
intrusted to build an ironclad for the British Government, 
and Messrs. Palmer and Co., of Jarrow, are to build two 
belted cruisers for the Government. These cruisers are 
to be each 300 ft. long, 56 ft. wide, and 34ft. deep, and 
are to be provided with engines indicating 8500 horse- 
power. The engines are to be triple-expansion. Their 
armaments will be two 9.2 in. and ten 6 in. breechloaders, 
eight Nordenfelts, six 6-pounder quick-fiving guns ; total, 
twenty-six. Four torpedo tubes will be arranged under 
water and four above water. The vessels are to be built 








of steel, and to have a belt of steel-faced armour 10 in. 
thick, reaching about half way from the water-line to the 
upper deck, and an armoured deck 3 in. thick. 


The Steel Trade.— The great steel works in the district, 
those of Bolckow, Vaughan, and Co., at Eston, and those 
of the North-Eastern Steel Company at Middlesbrough, 
are busy, and have work in hand which will keep them 
going for some time. Prices are more remunerative and 
the partiality shown for steel steamers will further stiffen 
quotations. 

The Coal and Coke Trades.—All kinds of fuel command 
fair prices and the demand continues steady. The stop- 
page of collieries in Yorkshire has improved the Durham 
and Northumberland coal trades. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

felham Rolling Mills Company, Limited.—The follow- 
ing is the annual report of the directors of this company. 
In presenting their twelfth annual report, your directors 
have to regret that the result of the year’s working does 
not show a larger profit. After making the usual pro- 
vision for bad debts and discounts on outstanding debts, 
and payment of interest, the net profit is 670/. 3s. 10d., 
which, added to the balance forward from last account, 
581/. 11s., makes the sum of 1251/. 14s. available for 
division. Your directors recommend that a dividend of 
2s. per share be paid (free of income tax), which will absorb 
1000/., that 100/. be placed to the credit of improvement 
and alterations account, which will then be reduced to 
400/., and that the balance, 151/. 4s. 10d., be carried for- 
ward to next account. During the year to which these 
accounts refer, competition for orders has been greater 
than at any period of the company’s existence. The plant 
and machinery have been maintained in good working 
order out of revenue. In accordance with the articles of 
association, Mr. Havershaw retires from the board 
at this meeting; he is eligible and offers himself for re- 
election. 


Order for Armour Plates.—Itis announced that Messrs. 
John Brown and Co., Limited, of the Atlas Steel and 
Iron Works, have received the order for the armour for 
the two barbettes and conning tower of Her Majesty’s 
ship Anson now building at Portsmouth. This work will 
require 650 tons of ‘* Ellis” plates. 


The Great Strike of Colliers in South Yorkshire.—A strike 
so disastrous to trade as that which now exists amongst 
the colliers of South Yorkshire has never previously been 
experienced in the district. With some 30,000 men and 
boys out of employment every trade is affected. At some 
of the pits the men are working on at the old rate of 
wages, and the pit proprietors, who are now supplying 
public requirements, are reaping a harvest, owing to the 
enhanced value of coal. If there is dissension amongst 
the ranks of the miners there is also amongst the ranks of 
the colliery owners, evidenced by ,the fact that many are 
working their pits at a profit whilst not requiring a rebate 
of 10 per cent. in wages. 


Engineering Trades.—With the exception of Leeds the 
engineering departments here are suffering from the pre- 
vailing depression. In Leeds, however, one or two of the 
old established firms are very busy on heavy machinery 
for the large establishments engaged on Government 
work. There is a great falling off of work, however, in 
every department as compared with the corresponding 
period of last year. 


The Extension of the Bessemer Steel Trade.—One pecu- 
liarity in the growing trade in Bessemer steel is that the 
increase is not in the production of the cheapest priced 
product. Of late years effort after effort has been made, 
after patient study, to produce a finer steel especially 
suitable for work where crucible made steel had been pre- 
viously exclusively employed. The result has been a 
series of successes, and to-day Bessemer steel worth 18/. 
ver ton is a reality in the market, and the call for this 
had<ien metal is increasing. 








NOTES FROM THE SOUTH-WEST. 
Gloucester Wagon Company, Limited.— Mr. J. Reynolds 
has tendered his resignation of the post of chairman of 
this company. The deputy-chairman, Mr. H. Wright, 
of Birmingham, has been elected chairman of the com- 
pany, and Mr. W. H. Williams has been appointed 
deputy-chairman. 


Coke Ovens at Dowlais.—The Dowlais Company has 
made arrangements with the Evance Coppée, Limited, to 
build eighty more coke ovens and put up an additional 
washing machine. 


The Severn Tunnel.—It is proposed to open the Severn 
Tunnel for passenger and general traffic on August 1 next, 
when it is expected the Prince of Wales will perform the 
opening ceremony. The Great Western Railway Com- 
pany proposes to run a fast train from Birkenhead vid 
the tunnel to London, the route being to Pontypool-road, 
thence along a new line to Portskewett, and over a loop 
line to Bath, thence over the Great Western main line to 
London. 


New Arcade for Cardiff.—Tenders for the erection of a 
new arcade, which is to be made in High-street, for the 
Cardiff High-street Arcade Company, Limited, were 
opened on Friday. Messrs. C. Shepherd and Son’s tender 
was accepted. The arcade will contain thirty-four shops, 
with an average frontage of 17ft., and a depth of 14 ft. 
Good cellarage will also be provided for each. The 
amount of Messrs. Shepherd and Son’s tender was, with- 
out a spire, 9994/. ; with a spire, 10,1947. 


Water Supply of Carditi—A meeting of the water 





works committee of the Cardiff Town Council was held 
on Friday. Mr. Williams, water works engineer, re- 
ported as follows as to the Llanishen section of the new 
water works: ‘‘The contractor fer the reservoir (Mr. 
Walker) is now pushing on the work under this contract ; 
the average number of men employed during the past 
month has been 404. The bye-channel is nearly com- 
pleted, and the flood water was safely passed through it 
a fortnight since without any disturbance of the work. 
The contractor for the filters and service reservoir (Mr. 
Mackay) is making good progress with the excavations 
and general preparations for this contract. The average 
number of men employed has been 100 during the past 
month. The drain for diverting the springs of water 
from the foundations of the filter beds has been completed. 
The wash-out main is partly laid, and the concrete foun- 
dation for the boundary wall is in progress. The con 
tractors for laying mains (Messrs. Hilton and Sons) have 
proceeded steadily with this work during the past month. 
‘The 30 in. new supply main is now laid from the south 
end of Senghenydd-road to about half way up Cathays- 
terrace in the direction of Llanishewend. The pipes and 
specials for the new main terminating in Newport-road at 
the eastern end of Broadway, are now arriving, and the 
laying of them will be commenced shortly a Messrs. 
Hilton. All the sluice valves, air valves, surface boxes, 
&ec., for the mains have been delivered by the con- 
tractors, Messrs. Blakeborough and Sons.” 


Transatlantic Steam Coal Company.—The first truck of 
steam coal from the Pwllcarn Colliery of this company 
reached Cardiff on Wednesday. The coal is of large size 
and excellent quality. 


A New Gun Vessel.—We learn that designs have been pre- 
pared at Portsmouth of a new gun vessel, which will be 
built at a cost not exceeding a fourth that of the Inflexible 
or Colossus. She will carry one 120-ton gun forward, 
while asternshe will be armed with six heavy breech- 
loaders of a calibre not Jess than those carried by ships of 
the Dreadnought type. She will be also armed with six 
machine guns, and will be pierced for six torpedo tubes. 
She will be capable of great speed, and though she is to 
be called a gun vessel she will in reality be a torpedo 
cruiser. 


Cardiff.—The steam coal trade has continued quiet. A 
contract for the supply of coal to the Western of France 
Railway has been secured by a local firm. The patent 
fuel trade has been scarcely so active; the market has 
not, however, materially altered. The iron trade remains 
in much the same condition. Last week’s clearances 
comprised 129,758 tons of coal, 2156 tons of patent fuel, 
450 tons of coke, and 188 tons of iron ore. From Bilbao 
there arrived 10,836 tons of iron ore, and 853 tons came 
to hand from other sources. 


Great Western Railway.—On Monday the parties and 
agents concerned with the Great Western Railway 
(General Powers) Bill appeared before a committee of the 
House of Commons presided over by Mr. Wyndham, and 
the unopposed clauses were revised and settled. The Bill 
will be forthwith reported to the House. 


Newport.—The steam coal trade has not shown much 
activity, there not being any great amount of new busi- 
ness coming forward. Manufactured iron was exported 
last week to the fdllowingextent: Rio Grande, 299 tons; 
Halifax, 2468 tons; and Callao, 508 tons. Last week’s 
coal clearances amounted to 56,917 tons. From Bilbao 
there arrived 10,327 tons of iron ore, and 5627 tons came 
to hand from other sources. 








Havre.—An extension of time has been granted to the 
Western of France Railway Company for carrying 
through the necessary expropriations for the establish- 
ment of a maritime station at Havre. The extension is 
to December 31, 1885. 





SovtH AUSTRALIAN Raitways.—A Bill for the construc- 
tion of a railway from Petersburg to Silverton, a rapidly 
rising silver mining settlement on the north-west border 
of New South Wales, has been passed. The line will! 
tend to develop a large tract of pastoral and mineral 
country, 

Miss TempLeTon.— Many of our readers will re- 
member that a few years ago a small fund was collected 
for the aid of the widow and daughter of the late Mr. 
William Templeton, the well-known author of ‘‘ The 
Engineers’ and Millwrights’ Pocket Companion,” ‘‘ The 
Engineers’ Commonplace Book,” &c., whose services to 
the older generation of present engineers unfortunately 
did not prevent him from the sufferings of poverty during 
his declining years. Through the fund above referred to, 
and the kindness of the committee of management, it has 
been possible to allow Miss Templeton, who is now sixty- 
six years of age, the sum of 5s. per week, and an earnest 
attempt is now being made to obtain for her a 127. pension 
from the Royal Scottish Corporation. Miss Templeton is 
in impaired health, which renders it impossible for her 
without assistance to support herself and her mother, who 
is very aged and infirm, quite blind, and entirely de- 
pendent on her. Miss Templeton’s case is strongly re- 
commended by Mr. John Donaldson, of Tower House, 
Chiswick, Mr. W. J. Fraser, 98, Commercial-road, E., 
Mr. J. Chisholm Gooden, 33, Tavistock-square, Mr. 
R. Hepburn, 9, Portland-place, Mr. Farquhar Mathe- 
son, 11, Soho-square, W., and Mr. H. C. Waters, 2, 
Chiswick-square, W., to which latter gentlemen votes and 
proxies may be sent. Altogether we believe the case to 
be a most thoroughly deserving one, and those of our 

readers who are subscribers to the Royal Scottish Associa- 
| tion will, we trust, give the candidature of Miss Tem- 
| pleton their support at the forthcoming election, which 


| will take place on the 28 inst. 
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NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that Subscriptions to ENGINEERING may 
now be addressed direct to the publisher, Mr. CHARLES GILBERT, at 
the Offices of this Journal, Nos. 35 and 36, Bedford Street, Strand, 
London, W.C. The prices of Subscription for one year to the 
United States are: For thin (foreign) paper edition, 11. 16s. 0d. ; 
for thick (ordinary) paper edition, 2/. 0s. 6d. Terms for adver- 
tisements may also be had on application. 











Adverti ts intended for insertion in the current week’s 
issue must be delivered not later than 6 P.M. on Thursday. The 
charge for advertisements is three shillings for the first four lines 
or under, and eightpence for each additional line. The line 
averages seven words. Payment must accompany all orders for 
single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside pages may btained on application. Serial 
advertisements will be inserted with all practical regularity, but 
absolute regularity cannot be guaranteed. 

SUBSCRIPTIONS, HOME AND FOREIGN, 

The price of ENGINEERING to annual subscribers in the 
United Kingdom receiving copies by post is 11. 9s. 2d. per annum. 
If credit be taken, the charge is 2s. 6d. extra, the subscriptions 
being payable in advance, There being two double numbers pub- 
lished each year, the amount of the annual subscriptions should be 
reckoned as Fifty-four numbers, with postage accordingly. 

The publisher begs to state that since January 1, 1882, the ordi- 
nary copies of ENGINEERING sent abroad are printed on thin 
paper, ¢ illustrations being, however, so much less effective on 
thin paper, foreign subscribers are strongly recommended to order 
thick paper copies, which they can have by paying the difference 
in — as indicated below, 

he rates for subscriptions to ENGINEERING from abroad :are 
1l. 168. Od. to all the following countries, viz.: Africa, Austro- 
Hungary, — Brazil, Bulgaria, Canada (Do- 
minion of), Cyprus, Denmark, Esypt, France, 
Germany, Gibraltar, Greece, Italy, Luxemburg, 
Malta, Marquesas Islands, Netherlands, Newfound- 
land, Norway, Peru, Portugal (including Azores 
and Madeira), Roumania, Russia, Servia, Spain, 
Sweden, Switzerland, Tahiti, Turkey, United States 
of America, Australia, and New Zealand. Thick 
paper copies, 2, Os. 6d. 
21. Os. 6d. to India, Ceylon, the Straits Settlements, China, Japan, 
and the Hawaiian Islands. Thick paper copies, 





21. 7s. 3d. 

All accounts are payable to the publisher, Mr. CHarLes GILBERT, 
85 and 36, Bedford-street. Cheques should be crossed ‘‘ Union 
Bank, Charing Cross Branch.” Post Office Orders to be made 
payable at 407, Strand, London, W.C. 

Foreign subscribers, especially when renewing their subscrip- 
tions, are particularly requested to advise the Publisher of the 
transmission of the Post Office Order, and the exact amount for 
which it is made payable. If this precaution is omitted, some 
acu sed is very likely to occur in obtaining the name of the 
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NOTICES OF MEETINGS. 

Tue INSTITUTION OF CiviL ENGINEERS.—Students’ meeting, Friday, 
April 24th, at 7.30 p.m. Paper to be read and discussed : ‘‘ Heat 
Engines,” by Mr. Edward J. M. Davies, Wh. Sc., Stud. Inst. C.E, 
Mr. John Imray, M.A., M. Inst. O.E., in the chair.—Special general 
meeting of corporate members only, Tuesday, April 28th, at 
3.30p.m ‘‘Todecide upon Proposed Alterations in the By-Laws.” 
—Ordinary meeting, Tuesday, April 28th, at 8 p.m. Paper to be 
read and discussed : ‘‘ Mechanical Integrators,” by Professor H. S. 
Hele: Shaw, Assoc. M. Inst. C.E,—Annual dinner, Wednesday, 
April 29th, at 6.30 p.m. In the Conservatory of the Royal 
Horticultural Society, which is to be used for the purpose of the 
Inventions Exhibition. 

INSTITUTION OF MECHANICAL ENGINEERS.—Thursday, 30th April, 
and Friday, Ist May, at 25, Great George-street, Westminster, by 
kind permission of the Council of the Institution of Civil Engineers. 
The chair will be taken by the President, Mr. Jeremiah Head, at 
3.30 p.m. on Thursday, and at 7.30p.m. on Friday. The following 
papers will be read and discussed, as far as time will admit: ‘‘ De- 
scription of the Maxim Automatic Machine Gun,” by Mr. Hiram 
8. Maxim, of Londen. “ Abstract of Resulte of Experiments on 
Rivetted Joints, with their Applications to Practical Work,” by 
Professor Alexander B. W. Kennedy, of London. (Including the 
latest experiments described in Professor Kennedy’s Report issued 
to the membersin February.) “* Description of the Tripier Spherical 
Eccentric,” by M. Louis Poillon, of Paris. ‘‘ Description of a 
Blooming Mill with Balanced Top Roll at the Ebbw Vale Works,” 
by Mr. Calvert B. Holland, of Ebbw Vale. 

CivIL AND MECHANICAL ENGINEERS’ Society.—An ordinary meeting 
will be held on Wednesday next, the 29th April, at 7.30 p.m., 
when Mr, Thomas M. Rymer Jones, Mem. Inst. C.E., F.R.G.S., 
and will read a paper ‘‘ On Rendering Wood for Building Pu 
non-inflammable.” A council meeting will be held on the same 
evening at 6.30 p.m. 
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TORPEDO BOATS IN WAR. 


One of the most astonishing phases in the efforts 
that are at last being made to increase the efficiency 
of the Royal Navy, is the utter neglect of large 
torpedo boats. There are now eighteen first-class 
torpedo boats in course of construction, or rather, 
eighteen have been ordered, the value of these 
vessels being about equivalent to that of one 
quarter of an ironclad. The reason for this neglect 
may be that the value of this class of vessel for 
warlike purposes is not appreciated thoroughly, 
and that their advantages have not been properly 
urged, for though many have argued generally that 
torpedo boats are necessary, and that no fleet can 
keep the sea in the presence of a flotilla of them, 
&c., these generalities do not bring the subject 
home with sufticient force, and their construction is 
only regarded in the light of a possible contingency 
that may have to be looked into some of these days 
when there is more time, meaning, probably, when 
we shall have had a practical proof of their power 
by having some of our ships destroyed by them. 
Let us then examine this matter closely, and con- 
sider the case of two antagonistic powers, the one 
possessing a powerful flotilla of torpedo boats, the 
other a large fleet of ironclads. Perhaps nothing 
would illustrate the case better, and certainly 
nothing would tend more to bring matters home to 
us now, than to make this comparison personal, and 
say that England is the power with the ironclad 
fleet, while Russia is the possessor of the torpedo 
boat flotilla. We will imagine that we are at war 
with Russia—no very great stretch of imagination 
will be required for this—and that our fleet are 
going to do something, it is really very hard to say 
what, but it being generally understood that they 
are to go up the Baltic, probably the idea will be to 
try and keep the Russian fleet from getting out. 
We will say that it is so for argument’s sake, as that 
is really all they can do or rather try todo. Now 
how would they set about it? They must blockade 
of course. Very well, then, we will imagine our 
Baltic fleet of say twenty ships, spread out in line 
at night, covering, perhaps, a length of fifteen 
miles, They doubtless will have their torpedo nets 
down (at least those that possess them, which will 
probably be about half) ; a cordon of torpedo boats 
will probably be placed well inside them, in the 
proportion of two boats to every ship, half of 
these boats being second-class torpedo boats and 
the other half steam pinnaces; men will be 
stationed at the guns, especially the machine guns, 
the maximum number of which, by the way, on 
board of any of the ships is twelve, and ships 
possessing this number are the exception; the 
electric light will be kept going, in fact everybody 
will be on the alert, and everything will be done 
that can possibly be done to guard against surprise, 
and to render futile any hostile attack of torpedo 
boats. 

Now let us turn to the other side and imagine 
what the Russians would be about. The move- 
ments of our fleet would be well known, for it is not 
likely that they would remain in ignorance of them 
when they possess first-class torpedo boats capable 
of steaming 22 knots, when our fastest vessel can 
only steam 17. 

The exact position and movements of our 
squadron being known, and Russia having forty or 
fifty first-class torpedo boats available for service, the 
next thing is for them to proceed to worry the iron- 
clads. Thirty boats are accordingly prepared, a 
dark night selected, and half a dozen ships of the 
blockading line selected as points of attack. These 
thirty boats then get as close up to the line of guard 
boats as they can without being discovered, and as 
soon as they are sighted they make straight for the 
selected ships, which will of course be obligingly 
marked out for them by the electric light. Now 
nobody can for one moment suppose that the guard 
boats can stop the advancing torrent, for the Russian 
vessels are all larger than they are, of greater speed, 
and further possess the advantage of having to be 
caught. :The only thing for the guard boats to do is 
to endeavour to disable them with hand charges, and 
seeing that there can only be two guard boats to 
every three-quarters of a mile, and that the 
assailants have the speed, it appears very unlikely 
that the latter will venture within range (20 yards) 
of these weapons. Once past the line of guard 














boats they are clear, for even if the latter could 
overtake them they dare not follow them up for 
fear of masking the fire of their own ships’ guns, 
and therefore the duties of these guard boats must 
be limited to giving warning of the intended 
attack. The situation now resolves itself as follows : 

Six ironclads, with six minutes to prepare in, 
have to withstand an attack of thirty first-class tor- 
pedo boats, for which purpose they have their heavy 
guns, machine guns, and torpedo nets. Now let us 
examine these defences minutely, and see what 
assistance they are likely to render in warding off 
the attack. 

First, the heavy guns. The only way in which 
these can be effectively used, is by being loaded with 
case shot, laid horizontal, concentrated by bearing 
for 1000 yards (say), and fired by electricity from 
the upper deck when any boat or boats have 
advanced sufficiently close. Any torpedo boat 
coming thus within the zone of fire would probably 
be destroyed, but if the assailants make a combined 
bow or stern attack, the heavy guns, with the excep- 
tion of one or two mounted forward or aft, will be 
useless, and these latter will have to take their 
chance of hitting. 

Secondly, the machine guns. Some very com- 
prehensive trials have been carried out by our own 
and foreign governments to test the effect of ma- 
chine-gun fire against models of torpedo boats in 
daylight; but we have never heard of any such trials 
being carried out at night. Hence, we are quite in the 
dark on this point, but judging from the results of 
the day trials, there appears to be little probability 
of the machine guns hitting at all at night. In 
the first place the sights cannot be seen ; secondly, 
if they could be seen, there would probably be a 
great difficulty in seeing the object to be fired at ; 
thirdly, if the object could be seen, its distance 
could not be judged with the accuracy necessary to 
make the striking of such a small target a certainty, 
and not seeing where the shot was going, there 
would be no means of knowing if you were firing 
over, under, right or left ; fourthly, the boat would 
be moving at a high rate of speed which would 
render hitting difficult at any time, and make it 
almost impossible to keep the sights on in the dark; 
fifthly, supposing the boat were struck, the odds 
are against its being struck in a vital part ; sixthly, 
as the boat would be moving at the rate of 20 knots 
at least, she would only be under fire for 25 seconds 
if advancing from 500 yards (the nearest distance 
at which she could be distinguished on even an 
averagely dark night) to close alongside, or 
15 seconds to a 200 yards’ range, when the 
Whitehead torpedo might be discharged. It may 
then fairly be concluded that the chances of the 
five torpedo boats being destroyed before firing 
their torpedoes, are extremely slight, and so we pass 
on to the third and last defence, the torpedo nets. 

Experiments are not wanting in this case either 
to show that the present system of net defence is 
not efficient against a properly prepared torpedo 
boat, and that it is always liable to be forced by a 
determined attack, though at the same time nets 
offer a fairly effective barrier to one or two White- 
head torpedoes. Of course it is absolutely im- 
possible to predict what would be the result of any 
one of these individual contests, but supposing we 
take the chances on both sides as being equal, three 
out of the six ironclads attacked would be destroyed. 
This is on the supposition that the ironclads are 
effectually protected by machine guns and nets, 
especially the latter ; should these be inefticient the 
odds are certainly two to one on a determined attack 
by a single torpedo boat being effective. To put this 
personally and drive it home, certainly not half the 
ships which are to form the proposed Baltic fleet 
are efficiently protected, either with guns or nets, 
and therefore we consider it a certainty that out of 
half a dozen ships attacked in force, three or four 
at least must be sunk or disabled. Perhaps half a 
dozen torpedo boats might be sunk in the attempt ? 
but what of that? Sixty of these at least could be 
built for the price of one ironclad, and then the moral 
effect. The men in a torpedo boat start with the 
full knowledge that their lives are in their hands, 
and that should they succeed, they will be covered 
with glory, and should they fail—why, there will be 
plenty more willing and eager to take their places, 
while the crew of an ironclad can do nothing to 
ward off the attack. Some twenty or thirty men 
are employed about the machine guns, while the 
others can only sit still, and hope the nets may not 
be forced. Imagine the feelings of the crew of an 
ironclad, after one of their ships had been sunk by 
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a torpedo in a night attack. As the night advanced 
and the time came to go to rest, will they not each 
be haunted by the idea that at any moment a tor- 
pedo may be exploded immediately under his par- 
ticular resting place, and that the different members 
constituting his frame may be scattered in divers 
directions ? It is an unpleasant thing to be stabbed 
in the back, and if you happen to be in the neigh- 
bourhood of a place where such things occur, it will 
be a small consolation to you to know that there 
are police about ready to arrest the assassin if they 
can catch him. We can easily imagine such a state 
of mind being that of a torpedo-worried crew, and 
that some nerves would become strained to such a 
tension that a panic might at any moment be ex- 
pected. 

So much for ironclads against torpedo boats. 
Now let us imagine that instead of expending all 
this energy in building, repairing, and patching 
ironclads, the attention of the authorities had been 
directed to the construction of torpedo destroyers, 
of from 200 to 300 tons, and that a mixed fleet of 
these and other torpedo boats had been sent 
up the Baltic to intercept the Russian cruisers. 
They have nothing more to fear from the 
torpedo boats than the torpedo boats have from 
them, as far as torpedo discharge is concerned, 
while their armaments of rapid-firing guns, com- 
bined with their great speed, would enable them to 
destroy their smaller opponents. They would be 
just as effective as an ironclad fleet, for all the 
purposes required, for a combined attack from 
them would be safe to be fatal to a cruiser, while 
the latter, by reason of her speed, would probably 
slip through the fingers of the ironclad fleet. In 
almost any case that may be considered, the 
attack of shipping in a hostile port, the defence 
of our own ports, the destruction of the enemy’s 
commerce, the protection of our own commerce, 
or blockading ports, a flotilla of these torpedo de- 
stroyers would be far and away more effective than 
a cumbrous fleet of ironclads; only in one case 
would they not be as effective ; that would be for 
bombarding purposes, and alas, that our last hope 
should be taken from under us! we greatly fear 
that the days of bombarding are over, and that 
mines and torpedo boats would prevent a fleet ever 
getting within range of a hostile port, unless, indeed 
—and here is a spark of hope—we could get another 
Alexandria. Now, can anybody look the matter in 
the face and deny the undoubted necessity of a 
powerful torpedo fleet, such as we have described ? 
And yet what do we see and hear of? A fleet of 
inadequately protected ironclads being sent to make 
ademonstration in the Baltic—though what they 
are to demonstrate, unless it be their liability to 
attack, we are at a loss to see—and eighteen first- 
class torpedo boats going to be constructed. The 
torpedo destroyers are not mentioned even. Now 
that we have the bulldogs of war close at our heels 
we see the prophesies of many able men coming 
true, the panic is beginning, and we have a rush 
and wild expenditure of money to attain that which 
ought to have been done leisurely in times of peace. 
Let us hope that the rush and expenditure will 
attain the object, and that it will not again bea 
case of too late. 








PRIVATE BILL LEGISLATION. 

In accordance with the decision of the Com- 
mittee upon the Manchester Ship Canal Bill, the 
proceedings in this case, after the Easter recess, 
commenced in the House of Lords with the speeches 
of the counsel, representing the various opposing 
interests against the engineering features of the 
scheme ; upon their conclusion Mr. Pember, Q.C., 
made an exhaustive reply on behalf of the promoters 
With regard to the objection raised by the Trustees 
of the Bridgwater Canal, that the effect of the pro- 
posed works at Runcorn would be to divert the low- 
water channel at present existing on the Cheshire 
side to the opposite side of the Mersey, and thus 
destroy their access to the sea, he argued that no such 
result would occur, because the canal would occupy 
the present low-water channel, and a new channel 
would be formed and maintained outside the former, 
in substitution of the latter, from which quite as 
good and as permanent an access would be given to 
the docks of the petitioners as that at present 
existing. 

In reply to the case of the Mersey Docks and 
Harbour Board, he dwelt upon the fact that a com- 
mittee in each House had approved of the estuary 
works as formerly proposed, which the promoters 


had only abandoned in the hope of avoiding useless 
cavil ; in that they had, however, not succeeded, as 
they were opposed as vehemently as they would have 
been had they simply re-introduced their former 
scheme. He deprecated the assumption of the 
opposition that the state of the bar only interested 
Liverpool, he held that Manchester had a far 
greater interest centred here, seeing that all the raw 
material for Manchester and all the manufactured 
products from that city and neighbourhood, must 
pass over the bar, and it was not to be supposed 
that, after spending some ten millions of money, 
which the works now proposed and those con- 
nected with it would probably cost, Manchester 
could have no interest in the bar or contemplate 
doing anything which could possibly have any in- 
jurious effects upon it. He alleged that it was the 
fault of Liverpool, which had grown rich and apa- 
thetic, that the bar was in its present disgraceful 
state, and that the expenditure of about half a 
million would go far to improve if not altogether 
remedy it. He denied the soundness of the theory 
broached by the other side, that the abstraction of 
tidal water, consequent on the construction of the 
docks at Liverpool, had caused any damage, for 
though the maximum depth in the channel might 
have slightly decreased, the sectional area had un- 
doubtedly increased. As to the suggestion that the 
canal should have been extended and taken into the 
deep water at Bromborough Pool, he contended 
that had this been done the opposition would have 
been just the same, for, as the adoption of Mr. 
Lyster’s plan of last year had not satisfied them, 
neither would the adoption of that suggestion next 
year secure the promoters from opposition should 
failure this year render it necessary for them to 
make another attempt. With respect to the ab- 
straction of tidal water which would result from 
the scheme, he said that it could have no prejudicial 
effect, seeing that it was so insignificant in quantity, 
and took place at that part of the river where it 
was unimportant, being as it were a mere film at 
the edge of the basin. From the evidence given as 
to the erasure of the foreshore at this part of the 
river, it would appear that the site of the canal 
was in great part dry land untouched by the tidal 
water forty years ago, when the tidal capacity of 
the river was greatest, and the bar in its best con- 
dition, so that the works proposed would do little 
more than restore this part of the river to its former 
state. If the twenty-five millions of cubic yards of 
tidal water abstracted by the formation of the Liver- 
pool and Birkenhead Docks had done no harn, it 
was absurd to suppose that the abstraction of two 
millions of cubic yards at so unimportant a 
part of the river could bring about such disastrous 
results as had been predicted. He considered 
the contention that any improvement of Eastham 
channel must be at the expense of Garston channel, 
was untenable, because the changes in _ these 
channels depend upon the quantity of fresh water 
in time of floods passing down them in the last 
quarter of the ebb, and therefore, as it has not been 
shown that this water will in any shape or form be 
interfered with or the ebb controlled, that part of 
the case depending upon the fixity or regulation of 
these channels disappears. Neither could the 
channel at Eastham be coaxed by the proposed 
dredging works, because the amount of water 
flowing into it upon the flood tide, is regulated by 
influences far below, and the fear that the low-water 
channel should be gradually formed and perma- 
nently fixed on the Cheshire side of the river, was 
quite unfounded, because there were rocky ledges 
at Pool Hall and Hanlow Point which would, as 
they had always done in former years when such a 
tendency had been developed, deflect the flood tide 
to the east, and effectually bar the southerly pro- 
gress of such a channel. 

After having listened to these speeches of counsel, 
the Committee stated that they would allow the 
Bill to proceed, but suggested that it might shorten 
matters and save time if the opposition were to 
take the initiative, and begin by stating their objec- 
tions to the commercial part of the case. Counsel, 
however, could not see their way to comply with 
the wishes of the Committee, as they were quite 
unprepared with the evidence of their witnesses, 
which they stated must to a great extent depend 
upon that given in support of the preamble. The 
commercial part of the case on the part of the pro- 
moters was therefore opened with the evidence of 
Mr. Daniel Adamson, who stated that he was the 
chairman of the Provisional Committee, and that 





his attention had been specially directed to the 





pressure which home and foreign competition has 
been continually exercising upon the staple trade of 
the district. He had found that local industries 
had been very much crippled by high carriage, and 
many establishments in Manchester broken up on 
account of the insufticient water carriage to the sea, 
and that the main object of the Bill was to cheapen 
rates and enable goods to be carried in unbroken 
bulk from and to Manchester. The present Bridg- 
water Navigation, their only means of transit by 
water, charged 9s. 2d. for outward goods from 
Manchester to Liverpool, and he did not think it 
possible for them to much reduce that rate. He 
considered that goods could be carried 1000 miles 
in a steamer at the same cost as on 100 miles of the 
best arranged railway ; it cost 17s. 6d. to carry a 
ton of goods from Manchester to Calcutta, of which 
sum 10s. was the cost by rail from Manchester to 
Liverpool, a distance of 33 miles. The present 
total tonnage entering and leaving Liverpool was 
27 million tons annually, and calculating that three 
million tons, or a little more than 10 per cent. of 
that quantity, at 5s. per ton, would use the canal, 
the revenue therefrom would be sufficient to pay a 
handsome dividend on their capital, after deducting 
31691. per mile for working expenses, which latter 
sum compares with 3144/. on the Suez Canal, and 
21741. on the Amsterdam Ship Canal. To show 
that this estimate of 750,000/. was not unreason- 
able, he cited the cases of Hull, Glasgow, and the 
Tyne, where the traffic amounted to 658,000/., 
858,000/., and 1,260,000/. respectively annually, and 
he argued that it was not unreasonable to expect 
that the traffic of Manchester and its district, the 
centre of the greatest manufacturing interests in 
the country, would greatly exceed the traflic of 
either of these ports, which had nothing like the 
amount of business in Manchester to support them. 

In the Commons, business has commenced with 
great activity, no less than four committees being 
engaged on Railway Bills. In Group II., of which 
Admiral Egerton is chairman, the East London 
Railway Bill has been reported with some amend- 
ments, the Crystal Palace and South-Eastern Rail- 
way Bill has been withdrawn, and the Addiscombe 
and Caterham line of the South-Eastern Railway 
Company has also been withdrawn from that com- 
pany’s Various Powers Bill, an arrangement having 
been come to with the London and Brighton Rail- 
way Company by which the latter company agree 
to put in a direct junction at Croydon, so that the 
former company will be able to run through trains 
from their Mid-Kent line on to their Caterham 
branch. The works in the Metropolitan Railway 
Bill have also been approved. The first Bill in 
Group III., Mr. Evans being chairman of the Com- 
mittee, was the Canterbury and Kent Coast Rail- 
way Bill, by which it was proposed to construct a 
line about three miles long from Grove Ferry, on 
the Ashford and Ramsgate line of the South- 
Eastern Railway, to Reculver, on the Kent Coast 
Line of the London, Chatham, and Dover Railway, 
the principal objects being to give the villages of 
Chislett, Marsh Row, and Reculver railway, accom- 
modation, and to improve the communication be- 
tween Herne Bay and Canterbury, and also give 
the former place the benefits of an alternative route 
to London. As neither of the existing companies 
supported the application, and the local case was 
not strong, the Bill was rejected. The Lydd Rail- 
way Bill has been reported, and the Various Powers 
Bill of the London, Brighton, and South Coast 
Railway Company has been sent before the Com- 
mittee on unopposed Bills. 

The Committee, of which Mr. Perey Wyndham 
is chairman, on the Bills in Group IV., have passed 
the Didcot, Newbury, and Southampton Railway 
Company’s Bill for the extension of time, for the 
completion of most of their works, but refused it 
in the case of the junction with the London and 
South-Western Railway Company’s lines at Whit- 
church and near Winchester, that company oppos- 
ing, as they are anxious to exercise running powers 
over the Didcot Company’s line to which these 
junctions give them access. The Great Western 
Railway Company’s Bill was next proceeded with ; 
Railway No. 2 being a junction at Barnstaple with 
the Ilfracombe line of the London and South- 
Western Railway Company was withdrawn, and 
there was some successful opposition to the stupping 
up of a footpath at Risca which crossed five lines of 
rails, including sidings, for a length of about 100 
yards, the company wishing a subway causing a 
slight detour to be made use of; the remaining 
part of the Bill was then passed. 
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The opposition to the Filleigh and Blackmoor 
Gate Railway Bill having been withdrawn, it was 
sent to the Chairman of Ways and Means. This 
line, about 11 miles long, forms a junction with 
the Devon and Somerset line of the Great Western 
Railway at Filleigh Station, and is carried in a 
northerly direction to a point on Exmoor about five 
miles south-west of Linton and about nine miles 
east of Ilfracombe as the country is difficult, the 
curves are sharp and the gradients heavy. 

In Group V., Sir J. Kennaway’s Committee have 
passed the preamble of the St. Helens and Wigan 
Junction Railway Bili, by which it is proposed to 
construct a line about eight miles in length, passing 
through an extensive manufacturing district in 
South Lancashire. It commences near Gerard’s 
Bridge, St. Helens, thence proceeds in a westerly 
direction through Haydock, crossing the main line 
of the London and North-Western Railway, at a 
point about half a mile north of Golborne Station ; 
turning slightly to the south, a junction is made 
with the Wigan Junctions line of the Manchester, 
Sheffield and Lincolnshire Railway Company, near 
Lowton St. Mary, at a point about one and a half 
miles north of the crossing of the Liverpool and 
Manchester Railway, by that line. In his evidence 
Mr. Fox, the engineer, justly said that such a line 
could not succeed if worked independently of other 
lines, therefore the promoters had secured the good 
wishes of the Manchester, Sheftield, and Lincoln- 
shire Railway Company, and an agreement had 
been practically made with them by which the pro- 
posed line would be worked as part of their system. 

The Scarborough, Burlington, and West Riding 
Junction Railway, and the Guisely, Yeadon, and 
Rawdon Railway Bills have been sent to the un- 
opposed committees. The former line is about 
twenty-seven miles in length, and improves the 
access from Leeds, vid Market Weighton, to the 
principal watering-places on the east coast, which 
give their names to the scheme, andat thesame time 
opens up a fairly prosperous agricultural district. 
The latter line is a short branch from the Shipley 
and Ilkley line of the Midland Railway in West 
Yorkshire. 

The Dublin Grand Junctions, Northampton, 
Banbury and Metropolitan Junction, and the Bex- 
hill Direct Railway Bills have been withdrawn. 





MANUFACTURE OF WHITE LEAD. 

A Goop many people in this country and abroad 
have of late been busy upon the old problem of 
superseding the ancient Dutch process by means of 
some quicker and healthier mode of manufacture, 
and several patents have appeared within the last year 
or two. Some of them apparently aim principally 
at doing away with the necessity for using manure 
or tan-bark (now-a-days more usually, or almost ex- 
clusively, the latter), by producing in chambers the 
same conditions as to gentle and constant heat, 
moisture, and presence of acetic and carbonic acid, 
as those which are obtained in the usual stacks of 
the Dutch process ; at the same time providing for 
the removal of the white lead produced, under con- 
ditions as little liable as possible to cause poisoning 
of the workpeople. Other proposals, again, com- 
bine with the above conditions, some arrangement 
for quickening the corrosion of the lead and thus 
reducing the time during which it is required to 
keep the lead under treatment, rendering a smaller 
stock, and correspondingly less capital, necessary 
for carrying on the business. The chamber pro- 
cess, pure and simple, seems to find much favour 
in Germany, there being several modifications 
patented for the suspension and support of the lead 
in the chambers, and for the detachment of the white 
lead and its periodical removal. One such patented 
proposal is described and illustrated in the December 
number of the Journal of the Society of Chemical 
Industry. It is that of H. Kirberg, who supports 
the lead plates or ‘‘ wickets” on tiers of laths. 
Each tier is supported by carriers running right 
across the chamber, held in position laterally by 
passing through slits in upright pillars, and sup- 
ported vertically by wire stirrups fixed to the pillars 
and swinging freely on a pin, so that the carriers 
can be moved backwards and forwards in the slits. 
One end of the carriers passes out through the wall 
of the chambers, being kept tight by india-rubber 
collars. At intervals, as corrosion goes on, 
these projecting ends of the carriers are smartly 
struck with a hammer, giving them and the 
network of laths which they carry a jerk that 
detaches the already corroded portion of the 





lead, causing it to fall to the bottom of the 
chamber, and exposing a fresh surface of metal to 
the action of the acetic and carbonic acid. When 
the chamber has to be opened, all the white lead in 
it is first moistened with water from spray pipes at 
the top, so as to prevent all dust. In another recently 
patented German construction of chamber, the 
white lead formed was to be washed off the plates 
by strong water-jets on to the sloping floor of the 
chamber, and then drawn out through doors at the 
lower side of the floor. It appears that a large 
amount of white lead of good quality is made in 
Germany in chambers of one or other of the many 
constructions. Indeed, there does not appear to be 
any reason why all the conditions of the Dutch 
stacks should not be exactly reproduced, with the 
advantage of doing away with the soiling of the 
corroded plates by the bark, &c., and also allowing 
more convenient handling of the white lead. It 
would be interesting to know whether such chambers 
are more economical than stacks, apart from the 
question of labour, that is to say, does the cost 
of keeping up the requisite temperature and supply- 
ing steam, carbonic acid, and vapour of acetic acid, 
equal the cost of tan-bark plus the acid-jars, as in 
the regular Dutch process? Many attempts, both 
with patented and unpatented processes, have been 
made to do away with both chambers and stacks, 
and to produce white lead rapidly and continuously 
by combining the chemical reactions of the Dutch 
process with some mechanical apparatus. Thus, 
the corrosion has been carried on in revolving 
cylinders, oscillating boxes, &c., the granulated 
or otherwise finely divided lead being exposed 
as usual to the action of acetic acid and car- 
bonic acid, but with water also present. The 
constant motion and abrasion of the contents 
of the machine are to remove the white lead 
as fast as it is formed, keeping the surface of 
the lead clean and exposed. Apparatus of this class 
is still in use here and there, and a considerable 
plant of revolving cylinders was recently erected at 
one of the American lead works. It appears, how- 
ever, from experience in this country and elsewhere, 
that the white lead produced in this rapid manner 
is not at all equal to the ordinary make in many im- 
portant respects, and that it cannot compete with it. 
It is very probable that any process which quickens 
the production of white lead from the metal beyond 
a certain limit, however closely it may otherwise 
follow the reactions of the Dutch process, will 
fail to give an equally valuable material owing to 
difference in physical condition of the white lead 
produced, the slowness of formation being perhaps 
absolutely necessary for the obtaining of a first- 
rate paint. As to this question, more experi- 
ence is needed than is at present available 
before any decided verdict can be given. The 
most striking proposal recently made for quickening 
the corrosion is that of Professor E. V. Gardner, em- 
bodied in a patent taken out by him. He adopts 
the chamber process, but the novelty of his proposal 
consists in introducing galvanic action. . Each 
plate of lead undergoing corrosion is to be placed in 
contact with some substance electro-negative to 
lead, thus forming an electro-galvanic ‘‘ couple,” 
the effect of which is to very much accelerate the 
corrosion of the lead. Carbon was at first used, 
but this was found unsuitable in practice, and pure 
tin has since been adopted. The whole of the 
supports on which the lead rests are to be covered 
with sheet tin, as also the floor of the chamber. 
Several notices of this process have appeared, 
and it has been cousiderably pushed forward 
in some quarters. One of the longest accounts 
of it was given in a paper read before the 
Society of Chemical Industry in Manchester, by 
J. Carter Bell, and printed in the Society’s journal 
of June last. It stated that Gardner’s method 
does in fourteen days what the Dutch process 
does in three months, and that it does it better, 
producing a superior article. It is also asserted 
that inferior lead can be used, such as ordinary 
makers could not dare to put into their stacks. 
Gardner proposes to do away with the customary 
wet grinding and levigation of the white lead after 
corrosion, which necessitates the drying in special 
stoves. Instead of this he proposes to dry the 
white lead, still adhering to the plates, by keeping 
his chambers warmed and passing air through, after 
corrosion is ended. The white lead is then simply 
detached by mechanical means from the lead plates, 
and ground dry, or with oil for paint. It would, 
indeed, be a great step if the grinding and subse- 
quent drying in stoves could be done away with, as 





this is by far the most unwholesome part of the 
work, causing most poisoning. But it does not 
seem at all probable that Gardner's plan could give 
so fine a product as is obtained by levigation, nor 
that he could really dry the white lead at such a 
temperature as he could maintain in his chambers. 
This process does not yet seem to have got to work 
on a commercial scale. At all events ‘‘ electric” 
white lead has not yet made any impression on the 
trade, in spite of the good qualities claimed for it, 
and the great saving in cost of manufacture which is 
asserted. If it will doall that its friends say it will, 
then it is assuredly destined to replace the old 
process, and all the newer ones. But manufac- 
turers will wait for further proofs before going to 
the vast expense of altering their plant. Gardner’s 
chambers, with the large amount of tin required, 
must be very costly indeed to erect for anything 
like a large turn-over. Mr. Bell’s paper (which 
partakes far too much of the nature of special 
advocacy for an article in a scientific journal) 
reviews present processes of manufacture, but 
only to severely condemn them, and all persons 
connected with them. This is probably necessary 
for the main object of the paper, which is the 
exaltation of Gardner’s process. But when it is 
stated that ‘‘ the representatives of this manufac- 
ture are completely ignorant of the scientific 
details relating to it, and hence we may not be sur- 
prised to find amongst them an enormous amount of 
ignorance and prejudice,” the writer of the paper 
passes into absurdity and out of the region of de- 
cently faircriticism. It isnot likely that Mr. Bell, 
in preparing himself to read his paper, could have 
exhausted all the knowledge, or lack of knowledge, 
of manufacturers of white lead ; and, though his 
remarks may perhaps apply to one or two small 
makers here and there, he clearly knows nothing of 
some of the larger ones, in whose works, involving 
very large capital, have been adopted every im- 
provement;so far introduced, and where there would 
be only too gladly adopted any further and greater 
ones, once they are demonstrated to be of value. 





OPEN-HEARTH STEEL PRODUCTION. 

Havine recently given in ENGINEERING some 
statements of the growth in the extent of the 
production of Bessemer steel in the United King- 
dom, it may be of interest to show the correspond- 
ing development in the production of open-hearth 
steel. Wedo not find the same great and rapid 
rise in the latter as is visible in the former, but 
we have, on the other hand, an increase that is 
more steady, and one which it is probable will now 
begin to make strides that are more rapid. The 
production of open-hearth steel may be said to be 
about a decade behind that of Bessemer steel—that 
is to say that the rapidity of the growth of the 
former is about that of the rapidity of the latter ten 
years ago, roughly speaking. And the comparison 
is also good as to the difference of the prices of the 
two classes of steel, relatively to the prices of the 
two forms of iron they supplanted or are supplant- 
ing ten years ago, and at the present time. If we 
look back to the year 1873 we shall find that the 
production of open-hearth steel was only 77,500 tons 
(our authority being the annual report of the British 
Tron Trade Association for the year 1880(._ By the 
year 1876 the production had grown to 128,000 
tons, and, with the exception of one year, there has 
been a steady and, generally speaking, an increasing 
growth since that time. The year 1879 witnessed 
the check just referred to as the exception, for in 
that year the production fell off, but only to the 
extent of 500 tons. In the years between 1873 and 
1880 there was a growth varying (one year being 
excluded) from 2 per cent. to 45 per cent., the 
years 1876 and 1880 being those of most rapid 
advance. At the end of the last-named year there 
were 126 open-hearth furnaces erected in the 
United Kingdom, and it may be interesting to state 
the localities. South Wales stood at the head of 
the list with 49 furnaces, Scotland followed with 36, 
Sheffield with 19, Lancashire and Cheshire with 14, 
the north-east coast had only 5, and there were 3 
in other districts. In the years 1881 and 1882 
there was a large development in the production 
of this class of steel, and whilst at the end of 
the year 1879, the total production of the kingdom 
had risen to 175,000 tons, it shot up by the end of 
the year 1882, to 436,000 tons. It was between 


these two years that the most rapid growth was 
kuown, and it will be therefore interesting to trace 
from the records of the British Iron Trade Associa- 
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tion the growth in the different districts. The 
amount of the open-hearth steel produced was, for 
the two years named below, as follows for the con- 
tributory districts of the United Kingdom : 


Scotland 


Other districts 


Total... .. 175,000 436,000 
In the years, then, covered by thecomparisonabove 

given, there was a very large increase—an increase 
that approached the tripling of the production of 
the United Kingdom. Scotland contributed the 
largest portion to that increase—a fact that ought to 
. be kept in mind, as showing the source of the 
growth, and shadowing forth the industry which 
caused it. South Wales had a large growth, but one 
far from proportionate with the north of the Tweed. 
Sheffield doubled its production; the north-west 
more than maintained the rate of increase ; the 
small yield of the north-east shot up ; and that in 
other districts also rose. It may be added, how- 
ever, that the more regular working of the furnaces 
contributed to the enlargement of the production, 
for the average yield of each rose from 2540 tons 
in the year 1880, to 3114 tons for the year 1882. In 
the past three years the production of open-hearth 
steel in the United Kingdom has steadily but slowly 
advanced. Repeating the figures for the year above 
given, and adding those for the past two years, we 
have the following comparison, which completes the 
accumulated data of production. 

ear. 

1882 

1883 

IE pees 461,965 

This is not a rate of growth, it will be at once 

seen, equal to that in the years we have just com- 
pared, but it must be remembered that in the same 
inierval we have not been able to maintain our pro- 
duction of Bessemer steel, which began to fall off in 
the year 1882. And it is tolerably certain that in 
the current year there will be a large addition to the 
open-hearth steel growth — an addition to which 
Scotland and the north-east coast will especially 
contribute. In the latter centre, as we have seen, 
the output was very small so late as the year 1882, 
and it is since that time that arrangements have been 
completed for the production of larger quantities. 
The Consett Iron Company has established a re- 
putation for the manufacture of open-hearth steel 
plates as it had years before done for iron plates ; 
at Eston the production has this year been prac- 
tically begun, as well as at Tudhoe; and it is 
expected that the Tyne will contribute more 
during the current year, whilst next year that pro- 
duction should further grow. It is certain that the 
material is more in demand for shipbuilding ; the 
Clyde has now works that will yield large quantities 
for its own and other shipyards, and the builders 
of the north-east find that they cannot afford to 
neglect the production of this class of metal. Thus 
the growth of the past is being maintained in the 
districts that may be said to have made the early 
history of the open-hearth steel trade, whilst other 
great shipbuilding centres are now adding further 
facilities for production, which will in the future 
increase the yield, and possibly tend towards a re- 
duction of the price, for it is the relation and price 
of steel plates to iron plates which largely deter- 
mines the use. 
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The Designing of Ordinary Iron Highway Bridges. By J. 
A. L. WADDELL. New York: Wiley and Sons. 

Tuis is a work of a class practically unknown in 
our own country, but which English engineers 
would do well to imitate. There is no recognised 
standard type of road bridge in Great Britain, 
although thousands of such bridges have been 
built since the introduction of railways. The Rail- 
way Clauses Act of 1845, fixes the minimum spans 
and headways, and the Board of Trade require- 
ments limit the maximum stress upon the metal ; 
but in all other respects the young engineer is 
free to indulge his fancy, and as a result some 
extraordinary examples are scattered about this 
country. Mr. Waddell confines his attention to 
what are known in America as the Pratt and 
Whipple systems of trussed girder, which have the 











struts vertical, and he claims that the fact of 90 
per cent. of all American highway bridges being 
built on this plan, is conclusive evidence of its 
being the best. 

Within the limits which the author has set for 
himself in the present work, his treatment of the 
subject may be regarded as not merely satisfactory, 
but exhaustive. He has aimed at producing a 
treatise upon bridge designing rather than one 
upon stresses, which, we think, will materially 
conduce to the usefulness of his work in this 
country, where students are, as a rule, more 
familiar with stresses than with practical details. 
Under the heading ‘‘ General Specification” he 
deals with such questions as dead and live load, 
wind pressure, styles of bridges for different spans, 
sections of iron, expansion, working tensile and 
compressive stresses, bending stresses on pins, 
rivetting, quality of workmanship, and tests of 
materials. In subsequent chapters he amplifies 
the consideration of many of these questions, and 
treats on stresses in trusses, proportioning of the 
different members, bills of materials, estimates of 
cost, contracts and shipping documents, erection 
and maintenance, and in fine all of the multi- 
tudinous points which arise in carrying out even 
the most commonplace of highway bridges. 

In our opinion the author, with few exceptions, 
is a safe guide as regards the subjects treated 
on in the work under consideration. So far as 
we have been able to check his general con- 
clusions, we agree with them, except on the 
subject of rivetting, where, we think, the author 
is wrong in accepting Weyrauchs’ rule, that ‘‘ for 
every single shear connection the indirect force 
transference requires for m intermediate plates 
m +1 times as many rivets as for direct transfer- 
ence.” In this country where railway girders have 
not unusually eight or ten layers of plates, we 
have ample experience that the above theory does 
not hold good in practice. There is alsoa slip in 
the section on timber beams, where from having 
used a deflection formula instead of one for trans- 
verse strength, the author arrives at some rather 
startling conclusions as to the safe load on short span 

. bd bd3 
Students should substitute 131 ist 
on page 23. We note that regard is had to the 
difference in destructive action of a live and a 
dead load in settling the working stresses, and 
also that the possible flexure of the members 
in compression is amply guarded against in the 
author’s designs and calculations. 
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The Biographical Directory of the Railway Officials 
America, with Twenty-Six Portraits. Edited by E. 


of 
H. 
TasortT and H. R. Hopart. New York and Chicago: 


The Railway Age Publishing Company, 1885. [4 do ” 
This volume consists of an alphabetically-arrange 
list of the general, assistant-general, and division 
railway officers of the United States, Canada, and 
Mexico, with the official position and business 
address of each, and a brief detailed history of the 
railway career of most of them. It consists of 276 
pages of fine type, and includes 3764 official names 
classified as follow : Presidents and vice-presidents, 
581 ; general and assistant-general managers, 259 ; 
general, assistant, and division superintendents, 
861 ; general and assistant-general freight agents, 
415; general and assistant-general passenger and 
ticket agents, 387 ; chief engineers, 177; general 
agents, 173; other officers, 920. It is intended 
that the volume should appear annually, and that 
its scope should be enlarged as time proceeds. As 
it stands it should be very valuable to all who are 
interested in American railways. 





NOTES. 
A New Soxperine Fivx. 

CHLORIDE of zinc, so much used in soldering iron, 
has, besides its corrosive qualities, the drawback of 
being unwholesome when used for soldering the 
iron tins employed to can fruit, vegetables, and 
other foods. A new soldering mixture has been 
found which is free from these defects. It is made 
by mixing 1 Ib. of lactic acid with 1 Ib. of glycerine 
and 8 lb. of water. The inventor of the mixture, 
which has been patented, is Mr. C. N. Waite, of 
Littleton, Massachusetts, U.S. 


Mount Roya Park, Montreat. 

Those who attended the meeting of the British 
Association at Montreal last autumn may be pleased 
to learn that the plan is well under way to establish 
a botanic garden and arboretum in Mount Royal 





Park, under the care and patronage of McGill 
Univesity and the Horticultural Society. The 
natural beauties of this park will surely be aug- 
mented by this change, while the southern expo- 
sure and fertile soil will facilitate the cultivation 
of types of the forest growths of the Dominion of 
Canada, and doubtless add much to the general 
knowledge of those forest products which form such 
an important element in Canadian prosperity. 


Cores FoR STEEL CasTINGs. 

The Journal of the Franklin Institute describes 
certain improvements in the method of ventilating 
cores for steel castings which have been intro- 
duced by a Mr. Gladsden, to facilitate the escape 
of gases and avoid blowholes. In the centre of the 
mould there is attached vertically on the metal 
plate, which supports the mould, a perforated iron 
tube. Around this, for large castings, is rolled a 
cord of hay or straw, which is coated with silex 
pure, or nearly pure, mixed with some mild liquid 
such as glue and water or sour beer. If the pieces 
are of more moderate dimensions the silex is applied 
directly to the metallic core. The metal may be 
admitted from above, but it is preferable from 
below, as the slag will then be lifted to the upper 
level of the core, while the gases escape from the 
centre through the silicious coating. If this com- 
bination of a perforated metallic core and silicious 
lining will enable the steelfounder to turn out re- 
liable castings it will be a great boon to engineers of 
all classes. 


MANUFACTURE AND UsE OF OXYGEN, 

MM. Brin, of Passy, are producing oxygen on 
rather a large scale by the barium-oxide process. 
They have two large retort furnaces regularly going, 
filled with retorts of 2.80 metres length and 16 
centimetres diameter. In these retorts they calcine 
oxide of barium, passing over it a stream of air 
which has first passed through quicklime to free it 
of carbonic acid. During this calcination the heat 
does not exceed about 500 deg. C., at which tem- 
perature the barium oxide absorbs oxygen, becoming 
peroxidised. The nitrogen is drawn off and passed 
into gasholders, to be used for making ammonia, 
&c. When the barium-oxide has absorbed as much 
oxygen as it can, the heat is raised to about 800 deg. 
C., at which temperature the peroxide is decom- 
posed, giving up again the absorbed oxygen, which 
is drawn off and pumped into a gasholder. MM. 
Brin make use of the oxygen so collected in many 
ways, one being the application of it to the purifi- 
cation of water. Filtered water is placed in a 
cylinder and saturated with oxygen gas at 300 lb. 
pressure to the inch. All organic matter is de- 
stroyed, and perfectly pure water results. 


SOLDERING PLaTINUM. 

Platinum crucibles and wires may be soldered by 
means of fine gold wire in the oxyhydrogen jet, 
but the latter is not always at command. There is 
therefore some advantage in anew process of solder- 
ing brought out by Mr. J. W. Pratt, F.C.S., and 
effected over the ordinary gas blow-pipe. The 
solder used is auric chloride (Au Cl,) which on heat- 
ing decomposes first into aurous chloride, and at a 
higher temperature into chlorine and gold. The 
salt melts at about 200 deg. Cent. and in the blow- 
pipe the gold runs as a solder. Care should be 
taken to draw the platinum from the flame when 
the gold is seen to run in case it spreads too far 
and leaves the joint weak. The latter must not 
afterwards be exposed to a higher temperature than 
that at which the soldering was effected. In the 
case of soldered up longish holes a little spongy 
platinum may be mixed with the auric chloride. 
Hammering the soldered joint while hot serves to 
finish off the joint. Wires and strips of platinum 
can in this way be joined by putting the chloride 
crystals on each clean surface and gently heating 
them till nearly black, then binding the surfaces 
together and further heating them in the blow-pipe 
frame. 


Exectric Intuminatep Crock D1ats. 

Considerable additions are about to be made 
to the General Post Office, Melbourne, Victoria, 
and amongst other items we note the follow- 
ing: The upper portion of the clock tower 
will be taken down, and it will then be raised till 
its total height reaches 188 ft. ; the present illumi- 
nated dials, which are too small to be of any practical 
use, will be dispensed with, and four new skeleton 
dials, each about 13} ft. diameter, will be provided, 
the centre of the dials being about 132 ft. from the 
ground. A new feature will be introduced in con- 
nection with these dials ; they will be made of cast 
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iron, and will have hemispherical recesses so spaced 
as to mark the hours in place of the usual numerals ; 
these will be nickel-plated inside so as to reflect the 
sunlight and form bright points in the daytime, and 
in these cups incandescence electric lights will be 
placed, whilst similar lights of smaller size will be 
arranged in a close row along each of the hands. It 
is anticipated that this arrangement will make it 
possil le at night to tell the time by this clock at a 
great distance. The work will be carried out by the 
Department of Public Works under the direction of 
Mr. Peter Kerr, architect of that department. 


ABSTRACTS OF PATENTS. 

One of the most useful things that technical jour- 
nals can supply to their readers is a good serviceable 
abstract of such patents as relate to subjects con- 
nected with the special industries treated of, or 
likely to be of interest to the readers of the journals. 
But to be of any value such abstracts should be 
rationally made and convey some meaning. With 
many patents which are taken out this would be 
impossible, there being often no meaning in the 
patent itself. Such patents might be best left to the 
oblivion of the intelligent oftice which granted them. 
A contemporary journal, among other abstractions, 
gives the two following : ‘‘ The extraction of metals 
from carbon or substances known as such, namely, 
graphite, coal, coke, cinders, and ashes. The car- 
bonaceous substance is mixed with salt and placed 
in acrucible in alternate layers with fragments of 
metal ; on heating the latter fuse and are to alloy 
with the metals contained in the former. Or the 
alloying metal (e.g. copper, zinc, &c.,) may be first 
fused and the carbon then added. From the residual 
soluble silicate any of the alloying metal oxidised is 
to be recovered.” ‘* A new or improved method of 
extracting metals from the material found combined 
with coal commonly known as ironstone. The coal 
containing the ironstone is to be burnt and the 
residue strongly heated for twenty-four hours in a 
steel crucible with its own weight of scrap steel. It 
is then cooled in a closed vessel and the powder and 
pieces of metal are ready for any purpose to which 
the inventor may propose to apply them.” It may 
be that the original specifications in full do not con- 
tain anything capable of useful abstraction. But 
in any case we should like to know what good any- 
body interested in ‘‘metallurgy, mining, &.,” could 
get out of the above abstracts, or what meaning he 
could possibly put into them. 


GEoLoGIcaL Epocus anp Cosmocony. 

M. Faye, the well-known French astronomer, has 
communicated a note to the French Academy of 
Sciences on the concordance of geological with as- 
tronomic epochs in the development of the earth. 
The following are some of his conclusions : 1. Period 
of incandescence during which the mass of the globe 
was liquefied, the concentric layers being in order 
of density, and the dimensions of the globe greater 
than they are to-day, while the axial rotation was 
much slower. The form of the globe was that of an 
ellipsoid of revolution slightly flattened at the poles 
of rotation. Oxidation of the surface layers went 
on, decreasing with the depth ; a vast aqueous and 
gaseous atmosphere existed. The lunar seas in the 
mass were fluid. 2. Antezoic period: darkening 
of the globe ; total obscurity. First formation of 
a solid crust ; immediate suppression of luminous 
radiation. Waters begin to deposit on the soil. 
Mechanical and chemical disturbances of the crust 
by water under the pressure of the atmosphere. 
The lunar seas of the mass tended to disappear. 
3. Primary period: feeble illumination due to 
growing sun. The crust thickens slowly; out- 
bursts of fluid matter from within ; temperature of 
surface excessive; vast atmosphere preventing 
radiation and cooling. Upper winds parallel to 
equator. Rains in every region; no snow. Deep 
waters are warm; ocean exclusively lunar. First 
luminous radiations of the growing sun ; appear- 
ance of rudimentary vegetation ; first animals deve- 
lop, thanks to the first vegetable food, in the 
twilight of the earth or darkness of the waters. 
4, Secondary period: waxing solar light. The 
crust thickens; the darkness diminishes ; the axial 
rotation is faster. The sun takes form and 
grows ; the earth approaches it more and more; 
and its pericd of revolution rapidly diminishes, 
Solar radiation increasing helps to compensate 
for loss of central heat. Vegetable and animal life 
develop over a'l the earth. Alsorption of carbonic 
acid stops. ‘lhe seasons commence to make their 
influence felt, climates are sketched out ; the lunar 
seas are a little modified by the action of the sun. 


5. Tertiary periods, full solar illumination. The 
contraction of the globe slackens, the outflow of 
central heat becomes feeble, the sun rapidly attains 
its maximum activity, receives no increase of mass, 
and is surrounded by acomplete photosphere. The 
earth traverses its definitive orbit. Life attains 
almost its maximum energy and development in 
accessible climates: The atmosphere is reduced 
almost to its actual dimensions. Polar and tropical 
climates, polar ice, submarine polar currents operate, 
snow caps appear on mountains. Atmospheric 
currents become distinctly north-easterly in our 
hemisphere ; rainless regions appear. Volcanic 
phenomena, and luni-solar seas. 6. Quaternary 
period : slight decline of solar activity, rather sus- 
pected than proved ; disappearance of cosmogonic 
influence and establishment of general stability of 
conditions. Occasional earthquakes and volcanoes. 
Life has abandoned the glacial and rainless regions ; 
at the sea .«ttom a fauna analogous to that of 
anterior epou.s. 


CONCENTRATION OF Rays. 

A physical laboratory in an American college was 
set on tire by a large double convex lens mounted on 
a stand, which was left near a window, where, in a 
few hours, the sun’s rays furnished heat which was 
converged upon some combustible material. Spheri- 
cal fish globes frequently act in the same manner, 
and produce fires, which are apt to be serious, as 
there is no suspicion of fires from such a source. 
Paper weights made of a pyramid of four glass balls 
have been known to act as sun glasses, and ignite 
papers laying upon writing tables. Instances of 
fires from bull’s eye glass in windows, serving as sun 
glasses are so frequent, that one insurance company 
refused to write upon property containing these 
zesthetic decorations. A bright tinned wash-dish 
in a store window acted as a mirror, converging the 
sun’s rays, and started a serious fire. The concen- 
tration of heat rays by means of lenses or mirrors 
has not always been confined to those of the sun. 
After the assassination of President Garfield, when 
the uncertainty of the location of the bullet was 
embarassing the surgeons, a professional inventor at 
Washington persuaded two United States naval 
officers that by the concentration of powerful electric 
light rays upon the body of the sufferer it would be 
possible to see the bullet, and elaborate experiments 
were first undertaken upon one of theirnumber. A 
6-light-Brush arc lighting dynamo was used tosupply 
a single arc lamp, the length of the are being regu- 
lated by hand, with its light at the focus of an 
elliptical mirror ; while the person to serve as a 
subject stood at the other focus of the ellipse, ex- 
posing the portion of his back corresponding to the 
place where the bullet entered President Garfield. 
Some time was required to get the exactly correct 
position, but when the electric current was switched 
through the lamp, the man gave a cry and a jump 
indicative of pain ; while a seared spot some 2 in. 
in diameter served as an object lesson, instilling 
the fact that a concentration of heat rays always 
accompanies those of light. 


THE PHoToMeEtTRY OF INTENSE LIGHTS. 

The complete determination of the photometric 
value of intense sources of light, such as the electric 
arc or the sun, requires (1) the comparison of two 
lights of different tints ; (2) evaluation of the tint 
by means of a numerical factor ; (3) the determina- 
tion of the photometric ratio of the intense source 
in terms of a relatively feeble standard. M. Crova, 
the eminent French astronomer, recommended the 
employment of a solution of perchloride of iron and 
chloride of nickel in the comparison first enumerated. 
The photometric screen is to be regarded through 
these solutions. The method was originally pro- 
posed by him in 1882, and has since been adopted 
by many physicists. The solution now preferred is: 

Grammes, 

Anhydrous perchloride of iron (sublimated) 22.321 

Chrystallised chloride of nickel nad . 27.19 
dissolved in distilled water, forming a total volume of 
100 cubic centimetres at 15deg. Cent., care being 
taken to prevent reduction of the perchloride of 
iron. A thickness of 7 millimetres of this solution, 
only allows wave lengths of from 6304 to 5344 to 
pass. M. Crova has also shown how the spectro- 
photometer enables the temperature of a luminous 
source to be expressed in arbitrary degrees. In 
practice the tint can be easily represented by means 
of two successive photometric determinations ; one 
obtained in regarding the photometric screen of 
Foucault across a solution permitting 5804 rays to 





pass, gives the ratio of the intensities ; the other 





made by placing before the eye a piece of red oxide 
of copper glass which allows to pass rays from 
726» to 7524, gives a ratio as much below the pre- 
ceding, as the tint of the light is whiter than the 
carcel. The quotient of the first determination and 
the second enables the tint to be characterised. It 
is greater as the light is white, equal to one for 
sources of the same tint as the carcel, and for an 
incandescent electric lamp, it has varied in M. 
Crova’s experiments from 1.05 to 1.23, according to 
the intensity of the current, whilst the luminous in- 
tensity rose from 1.1 to 3.2 carcels. These inten- 
sities are expressed in function of the Violle 
standard light adopted by the Congress of Elec- 
tricians, by dividing by 2.08. For arc lamps the 
coefticient which represents the tint is still greater. 
It has attained values from 1.5 to 1.7 in the con- 
ditions under which M. Crova has worked ; that is 
to say, with a Serrin regulator burning Carré 
carbons of 12 millimetres in diameter, and giving 
a light of from 230 to 320 carcels, with an electrical 
energy expended between the points of 150 to 166 
kilogrammes per second. It is probable that with a 
still more powerful light the tint would be repre- 
sented by figures still higher. With sunlight the 
tints are represented by numbers growing with the 
height of the sun, and higher than those above 
given. These numerical factors of M. Crova are 
useful in a practical sense, because they enable an 
observer to reproduce the tint, and once ascer- 
tained for a particular incandescent lamp, they 
enable the engineer to regulate the current until 
that degree of incandescence is reached. 


Tue LymMan-HasketL Mvtricnarce Gun. 

It would appear from the ‘‘ Report of the Chief 
of American Ordnance for 1884,” just issued, that 
the Lyman-Haskell multicharge gun has not turned 
out to be such a success as was at first imagined, 
for though, calibre for calibre, it compares very 
favourably with the corresponding single-charge 
guns, its weight is so great in comparison with that 
of the latter, that the Ordnance authorities are of 
opinion that the comparison should be made, not 
by calibre but weight of guns. As an example of 
this, the weight of the multicharge 6-in. gun is 
about 25 tons, the powder charge 109 Ib., projecti'’e 
110 lb., the muzzle velocity obtained being 1935 ft. 
a second, which thus gives an energy per inch «f 
circumference of shot of 151.3 foot-tons. The 6-ir. 
Armstrong breechloading gun, as opposed to thi , 
weighs 4 tons, fires a charge of 34 lb., projectile 
of 70 lb., while the muzzle-velocity obtained is 
2000 ft. a second, thus giving an energy of 107 foot- 
tons per inch of shot’s circumference. Comparing 
these guns with reference to their charges, we see 
that the multicharge gun has an energy of 1.4 foot- 
tons per inch of circumference for every pound cf 
powder, while the single-loading gun has over 3 
foot-tons. If the weight of the gun be taken as the 
standard of reference, we have the multicharge gun 
with 6 foot - tons of energy per ton of weight, 
and the single-loader 27 nearly. Under these 
circumstances, the Director of Ordnance is of opinion 
that a fairer comparison would be made if the 
calibre were not taken as the standard, and selects 
the Whitworth 9.5-in. gun as more suitable. This 
gun weighs 20 tons (that is, 5 tons less than the 
6-in. multicharge), uses 197 lb. of powder, and fires 
a projectile of 403 Ib. The initial velocity thus 
obtained is 1997 ft. per second, giving an energy per 
inch of shot’s circumference of 373 foot-tons. Com- 
paring this with reference to the charge and weight 
of the gun as before, we find in the former case an 
energy per pound of powder of 1.9 foot-tons, as 
opposed to 1.4, and in the latter case 18 as opposed 
to 6, the result in both cases being in favour of the 
lighter gun. The further objections to the system 
can (the Committee report) be summed up as 
follows: A much longer and more objectionable 
length of gun for the same calibre than the single- 
charge gun ; the necessity for using different grades 
of powder for the different pockets, thus rendering 
confusion and accident liable in action; the much 
greater length of time required to load such a gun ; 
the irregular exterior surface of the gun, making it 
a difficult problem to make a suitable carriage for 
it; and finally, the much greater cost of con- 
struction, from its complicated character, than the 
single-charge gun. The Committee close their re- 
port with giving their earnest testimony to the sin- 
cere integrity of Mr. J. R. Haskell, and expressing 
its admiration for his courage and energy, adding 
that, believing thoroughly in his invention, he has, 
unaided by the Government, wrecked his fortune 
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and impoverished himself and his family in his 
— to provide a powerful weapon for the national 
efence. 


THE Intuminatinc Power or Hypro-Carsons. 
The illuminating power of methane or marsh-gas 
is generally believed to be feeble; but its precise 
value in this respect has been determined recently 
by Mr. Lewis T. Wright, who recently com- 
municated his results to the Chemical Society. 
Mr. Wright prepared the methane used by a 
modification of Gladstone and Tribe’s processes, 
which enabled him to procure the methane free 
from methyl iodide-vapour. The burner used for 
the combustion of the methane was a London 
Argand, having a 6-in. chimney, the top of which 
was provided with a metal cap capable of vertical 
adjustment by means of a fine threaded screw. 
The object of this cap is the limitation of the air 
supply to the burner to the point at which the flame 
first begins to smoke. Some such arrangement is 
necessary with the Argand burner for low rates of 
consumption, as otherwise the excessive air supply 
is prejudicial to the development of luminosity. 
Two samples of methane tested photometrically 
with this burner, gave the following results : 
Rate of Consumption 
per Hour, corrected 
to 60 deg. Fahr. and 


30 in. Barometric Candles per 
Pressure. Candles Cubic Feet per Hour 
Cubic Feet. observed. calculated. 
2.78 2.9 5.2 
4.56 4.6 5.15 


The luminous portions of the methane flames ob- 
tained were slightly yellow; and on limiting the 
air supply, the flame smoked copiously. It follows 
from these experiments that the illuminating power 
of methane is higher than was formerly supposed. 
Methane forms about 40 per cent. of the volume of 
ordinary coal-gas. Dr. Frankland has also mea- 
sured the illuminating power of ethane with a 
‘* Referee’s”” burner, and finds that the illumina- 
ting power corrected to 5 cubic feet of gas and 120 
grains of spermaceti per hour at 60 deg. Fahr., and 
30 in. barometric pressure, is about thirty-five 
candles. Dr. Frankland has also shown that the 
illuminating power of ethylene is 68.5 candles, or 
nearly twice as great as that of ethane. The two 
hydro-carbons, ethane (C,H,) and ethylene (C,H,), 
differing by two atoms of hydrogen, thus exhibit a 
great disparity in illuminating power. The illumi- 
nating power of propane (C,H,) is fifty-four candles, 
or almost exactly 1.5 times as great as that of 
ethane. It contains 1.5 times as many atoms of 
carbon as ethane. Dr. Frankland is also engaged 
in measuring the illuminating power of butane 
(C,H), which is expected to be twice as great as 
that of ethane, or in other words equal to that of 
ethylene. The law appears to hold thus far that in 
the paraffin series of hydro-carbons (excluding me- 
thane) the illuminating power is directly propor- 
tional to the number of carbon atoms in the mole- 
cule. It remains to be seen, however, if the higher 
members of the series conform to the rule thus far 
traced. While upon this subject we may mention 
some practical conclusions with respect to petroleum 
oil lamps which have lately been arrived at from 
experiments by Herr Schmelk. These are that 
Russian petroleum, though specifically heavier than 
American petroleum, has greater capillary attrac- 
tion than the latter, and consequently mounts the 
wick more rapidly to supply the flame. This is an 
advantage in an oil lamp ; and the better to ensure 
a prompt capillary feed, the wick ought to be well 
dried before it is put into the lamp. Ditmar 
employs two wicks, one for burning the other for 
feeding the oil. It is also shown that as the height 
of a chimney increases, the consumption of oil be- 
comes greater. 


MANUFACTURE OF CHLORINE. 

We recently alluded in these Notes to the method 
of producing a mixture of chlorine and hydrochloric 
acid from basic magnesium chloride (oxychloride of 
magnesium), as introduced by MM. Pechiney and 
Co., in France, and to the very great importance of 
such a method when taken in conjunction with the 
ammonia-soda process. In the Journal of the 
Society of Chemical Industry for March, just pub- 
lished, is the reprint of a paper read by Mr. Walter 
Weldon at Newcastle, dealing largely with the 
above process, and the furnace for carrying it out. 
The mass or cake which results from boiling down 
the mixture of magnesium chloride and magnesia 
requires to be heated in presence of air, but under 


regulated, and that no products of combustion shall 
be mixed with the chlorine and hydrochloric acid. 
This is done, not by the costly process of heating 
in a mufile-furnace or retort, but by making use, 
as Mr. Weldon points out, of the same principle as 
that employed in the baker’s oven, where, during 
one period, heat is stored in the brickwork of the 
oven itself, to be utilised during a following period 
in acting upon materials placed in the oven after 
the withdrawal of the fire. The furnace in question 
is patented in England by Mr. Weldon, and the 
March number of the above journal also contains, 
among its abstracts of patents, a description and 
drawing of the arrangement of this furnace. There 
are a series of vertical chambers which communicate 
with one another alternately at top and bottom. 
The thickness of the brickwork is considerable, the 
dividing walls of the chambers being thicker than 
the width of the chambers themselves. Below the 
furnace there are ‘‘regenerators” of the usual kind for 
air and gas. The furnace is brought to the required 
heat by combustion of gas from producersand passage 
of the flame and gases through the vertical chambers, 
and out through the regenerators. Then the 
charge of material to be operated upon is dropped 
into the chambers through feed holes in the top, 
the gas being shut off and air supplied as required, 
the chlorine, &c., being drawn off through special 
pipes. When each batch of oxychloride has been 
operated upon, the residual magnesia is drawn out 
of the chambers through openings at the bottom, 
and the temperature again raised by combustion 
of gas to the required point for treatment of 
another charge. The hydrochloric acid contained 
in the mixture of gases passing off from the furnace 
is condensed, and the remaining chlorine, diluted 
by nitrogen and excess of air, can be used at once 
for manufacture of bleaching powder, and is being 
so used in France at this time. The condensed 
hydrochloric acid can, of course, also be used, as 
hydrochloric acid is in the ordinary process, for 
producing chlorine for making bleaching powder. 
The part of Mr. Weldon’s paper which deals with 
this process for getting chlorine is mainly in the 
form of replies to a criticism on former remarks of 
his upon the same subject, by an authority on 
alkali manufacture who wished to console people 
who might be too much scared by the rumours of 
new inventions destroying the old Leblanc soda 
process. This authority appears to have taken up 
the cudgels against the chances of the new ideas, 
but Mr. Weldon certainly seems to have the best 
of the argument all round. One objection was that 
the resulting chlorine of the new process is too 
dilute for the manufacture of bleaching powder. 
But according to Mr. Weldon, a dilute chlorine, 
used in mechanical chambers, would always be 
better and more rational for the manufacture of 
bleaching powder ; and such a mechanical chamber 
was invented, and was in use in France before the 
new process producing the diluted chlorine was 
introduced. Thus it really appears as if the one 
weakness of the ammonia-soda process, its inability 
to produce bleaching powder as a bye product, were 
now removed ; and owners of alkali works must be 
having an uneasy time of it. The certain decline 
of the Leblanc process will also seriously affect the 
pyrites industry. The lead trade, already in a bad 
enough way, will also find, as time goes on, a 
falling-off in one large branch of business, viz., the 
supply of the sheets for the acid chambers. 


STeERN-WHEEL STEAMERS. 
As our readers are aware, Messrs. Yarrow and 
Co. have in hand eight stern-wheel steamers for 
the Nile expedition. Five of these vessels were 
ordered by the Government towards the end of 
February, and the first three were completed, as 
far as they will be completed in this country, and 
officially tested last week. Two of these boats are 
120ft. long by 23ft. beam, and are expected to 
draw when light, only 15in. of water. The other 
vessel tried is 85 ft. long and 18 ft. wide, and the 
draught of water with this is expected to be a trifle 
more. There are two other vessels of this size 
nearly completed. The larger steamers are divided 
by three longitudinal and several transverse bulk- 
heads into 26 water-tight compartments, each of 
which has, at least, one steam injector for its 
separate use ; in fact there are 26 bilge ejectors in 
all on board each of these boats. These are all 
placed on the lower deck a little way inboard, so as 
to be easily got at in case they require clearing. 
The steam service for these ejectors is well ar- 
ranged, all pipes being carried overhead well in 





conditions such that the current of air may be easily 


steamers are to be despatched in separate parts, so 
that no rivetting has been done on them, and of 
course they will not be tried afloat. One of the 
larger vessels has, however, been completely erected 
at Poplar, and to all outward appearance is as she 
will be when complete. There is an awning deck 
over the main deck and on this is placed the cabing 
and saloon. On the roof of this is the wheel-house, 
the total height from the water level to the top of 
the wheel-house being 30 ft. The engines of the 
larger boats are of the ordinary horizontal type used 
with vessels of this class so far as general arrange- 
ment and position are concerned. They are com- 
pound surface-condensing and have cylinders 13 in, 
and 24in. in diameter, the length of stroke being 
45in. The condenser is of galvanised steel with 
brass tubes. The air and circulating pumps are 
worked off the prolongation of the piston rods 
carried through the cylinder covers. The feed 
pump is worked direct from the crosshead of the 
high-pressure cylinder. The boiler is of the ordinary 
locomotive type and placed forward as usual. It is 
designed with a large firebox for either wood or coal 
to be burnt by natural draught. The wheel is 14 ft. 
in diameter, and there are three rudders worked 
together. In the bow there is a neat and powerful 
steam capstan to work in double or single gear. The 
cylinders are placed underneath, the working parts 
and gearing being contained in the foundation 
casting. This is a very necessary adjunct in boats 
that have to perform the species of aquatic steeple- 
chasing known as Nile navigation. It is estimated 
that a speed of over 10 knots will be reached with 
the larger boats. In the 85-ft. boats the engines 
are 10in. and 18 in. in diameter by 2 ft. 6 in. stroke. 
There is a longitudinal bulkhead for strengthening, 
but itis not made water-tight, the hull being divided 
in eleven compartments by athwartship bulkheads. 
There are steam ejectors for clearing the bilge, the 
steam capstan forward, and other general details as 
in the larger boats. The latter, it should be men- 
tioned, will be armed with two 5-barrel (4 in. —_ 
Nordenfelt guns on the upper deck forward an 
two 4-barrel (1} in. bore) Nordenfelt guns on the 
main deck aft. A firepoof double awning is fitted 
above the upper deck and the whole space between 
the upper and main deck can be shut in by a canvas 
curtain so that a roomy space is secured for the 
accommodation of troops ascending the river 
or sick and wounded coming down. In order 
to facilitate the navigation of the treacherous 
waters of the Nile, Messrs. Yarrow have designed 
@ permanent sounding apparatus which will notify 
the shoaling of the water some distance ahead. 
This is described as consisting of two poles about 
50 ft. long, at the end of which are suspended 
two vertical iron rods. The bottom extremities 
of these come about 1 ft. below the level of 
the boat itself. One pole projects direct ahead 
from the port side, and the other from the starboard 
side. Attached to each of these vertical iron rods 
isa wire rope which passes inboard, and is con- 
nected with the whistle on the boiler ; and the gear 
is so arranged, that immediately this indicator 
touches a rock or sandbank it instantly causes the 
steam whistle to blow. This plan in the first in- 
stance draws the pilot’s attention to the fact, and 
also points out to him on which side of the steamer 
the sandbank or rock exists, so that it gives him 
warning in which direction to steer. 





STERN-WHEEL STEAMERS FOR THE NILE. 
Messrs, JoHN FLpER AND Co., Fairfield, Glasgow, 
have just completed an important contract for stern- 
wheel steamers for service on the Nile. It may be 
said that there were rather three contracts, two of 
them from the Government, and one from the National 
Aid Society for the Sick and Wounded in Time of War. 
The first contract, which was signed so recently as 
the 9th of March, was for one vessel, named the Ibis, 
measuring 120 ft. by 23 ft. broad, and 138 ft. over all. 
This vessel was ready for trial three weeks before the 
day fixed for the delivery, and the extraordinary ex- 
Sonne shown in its construction warranted the 

arquis of Hartington, as Secretary for War, in trans- 
mitting to Messrs. Elder and Co., through the director 
of contracts, his appreciation of that fact. Designed 
to draw only 2 ft. of water, and to steam at the rate 
of 12 statute miles per hour, the Ibis was built of steel 
plates just under 4 in. in thickness, and furnished with 
a surface-condensing compound engine, and a locomo- 
tive boiler capable of working at a pressure of 160 lb. 
per square inch, the power being transmitted to a large 
paddle-wheel suspended from the stern of the vessel 
on strong steel girders, She is fit to steam right up 
the Nile to Khartoum. Onthe 10th of March the 





sight, and cocks and valves easily accessible. These 


second contract was entered into by the War Office 
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with Messrs. Elder and Co., which was for ten other 
vessels of the same general character, but specially 
described as being of the Crocus class, They were 
algo to have their draught limited to 2 ft., and to have 
a similar speed ; and the special design in the case of 
these stern-wheelers was that they should be service- 
able for towing barges of stores, three at a time, up 
the Nile—one on each side, and one pushed in front, 
the existence of a stern paddle-wheel rendering towage 
in the rear very difficult. Measuring 81 ft. long by 
20 ft. broad, and 95 ft. over all, these vessels were to 
be made of four pontoons each, capable of being taken 
to pieces and fitted together on the Nile. The other 
contract was entered into with the Fairfield firm by 
Sir R. Lloyd Lindsay, on behalf of the National Aid 
Society. It was for a somewhat similar vessel, one 
measuring 90 ft. long by 18 ft. broad, and 105 ft. over 
all, to be built (not in pontoons, but) with a continuous 
skin, capable of being taken on board a ship in sections 
for purposes of transport, and to be finally put together 
on the Nile. 

All the ten vessels of the second contract were com- 

leted on Thursday, the 16th of April, or within thirty- 
a working days from the date of signing the con- 
tract ; and the National Aid Society’s vessel was com- 
pleted and working within twenty days of the signing 
of the contract in London. Such expedition is 
most remarkable and well deserving of the ex- 
pression of Lord Hartington’s great satisfaction. The 
contract for the transport of the little steamers to 
Egypt was also undertaken by Messrs. Elder and Co., 
who placed at the disposal of the Government for the 
> the steamship Parthia, formerly of the Cunard 

ine, but now the property of the Fairfield firm. All 
her internal fittings having been removed, the whole 
of the twelve vessels, including the engines and 
boilers, were shipped while she lay in Fairfield Dock, 
and they are now on their way to Alexandria. Along 
with them there have been sent some fifty picked hands 
from Fairfield works to assist in the construction of the 
vessels, but they will be largely aided by the Govern- 
ment staff at present in Egypt, under the superintend- 
ence of Mr. John Conatelenl, deputy manager of 
Fairfield shipyard, who is proceeding overland to com- 
plete arrangements for the discharge and reconstruc- 
tion of the vessels on the arrival of the Parthia. They 
will be landed from that steamer at Alexandria, thence 
taken by rail to Cairo, where they will be rebuilt and 
launched on the Nile. 

The ten vessels of the Crocus class not only have 
their hulls constructed of four pontoons which will be 
bolted together on the Nile, but each pontoon is 
divided into several water-tight compartments by steel 
bulkheads, and in this way every boat will have its 
buoyancy assured even in the event of one or two por- 
tions of the shell being injured. It is not intended 
that the lower part of the vessels shall contain any- 
thing but water ballast. On the first or saloon deck, 
which is formed of thin planking, ample provision has 
been made for stores of various kinds. Then there isa 
second or awning deck, which is intended to provide 
accommodation for troops and other passengers. It is 
also formed of thin planking, and provision is made for 
stretching a canvas awning over the whole of the upper 
deck, at a height of about 15 ft. from the water-line. 

Much credit is due to Messrs. Beardmore, of Park- 
head Forge and Steel Works, for the speed with which 
they supplied the steel for these vessels. They re- 
ceived their orders by telegraph from Mr. Pearce, who 
was in London at the time, and in a few hours the 
plates were being rolled, and a supply was delivered 
next morning. All the boats were in course of con- 
struction simultaneously in different parts of the ship- 
yard, and day and night shifts of workmen were em- 
ployed upon them soas to insure the most rapid pro- 
grass that was possible. The rapidity with which the 
poats grew under the hands of the workmen was a 
matter of great interest. No sooner were the frames 
in position than the plates, which had been accurately 
punched for the reception of the rivets, were upon the 
ground ; and following, as it were, on the heels of the 
rivetters, the painters were ready to put a finishing 
touch upon the job. 

The boilers of these vessels are placed in the forward 
end on the main deck, and the two steam cylinders of 
the engines are placed one on each side of the stern, 
their diameters being respectively 12 in. and 22 in., 
with piston stroke of 3ft. 6in.; and the diameter of 
the paddle-wheel is 12 ft. For the support of the 
wheel there are girders which are braced by means 
of rods passing to the upper deck, which is itself sup- 
ported by columns formed of T bars of steel, braced 
together by diagonal and transverse rods. In this 
way there is constructed a platform or deck which is 
alike thoroughly steady and exceedingly light. The 
surface condenser is placed on the lower deck by the 
side of the low-pressure cylinder, the air pump being 
placed in the rear of the high-pressure cylinder, while 
the water pump supplying the condenser is placed 
in the rear of the others. 

Speaking more especially of the vessel constructed 
for the National Aid Society, we may mention that 
it has upon its deck a large hospital capable of accom- 








modating fifty patients. Suspended from the roof, 
there is provided, on what is called the Zavodovsky 
principle, a means of hanging the stretchers bearing 
the wounded without putting them to the pain of re- 
moval. This arrangement consists of a cable stretch- 
ing from side to side, and supporting a strong wooden 
spar, from which depend broad straps looped at theends. 
Their use is to receive the ends of the four handles of 
the stretcher. By this means accommodation may be 
provided for six rows of patients from end to end of 
the hospital, in two tiers of three abreast. The dis- 
pensary in this boat is placed on the upper deck, where 
are also provided a galley, accommodation for officers, 
and an ice-making machine. Instead of windows in 
the hospital there are provided wire blinds, exceed- 
ingly fine in texture, to exclude the sand, which, as is 
well known, causes great inconvenience. 

Messrs, Elder and Co. have in course of construction 
two other boats of the same general type as those of 
the Crocus class, but designed to carry guns. They 
will be protected against rifle shot by two armour- 
plates around the boilers and engines, and it is ex- 
— that they will be finished in the course of a few 
weeks, 








INLAND NAVIGATIONS IN EUROPE. 

THE fourth of the course of special lectures on ‘‘ The 
Theory and Practice of Hydro-Mechanics” was delivered 
at the Institution of Civil Engineers on Thursday even- 
ing, the 19th of March, by Sir Charles A. Hartley, 
K.C.M.G., M. Inst. C.E., the subject being ‘‘ Inland 
Navigations in Europe.” The chair was occupied by Sir 
Frederick J. Bramwell, F.R.S., the President. 

The lecturer premised that his professional experience 
being mostly in connection with the great rivers of Conti- 
nental Europe, his remarks on the inland navigations of 
Great Britain would be brief. The lower parts of the chief 
rivers of the United Kingdom were mostly arms of the sea, 
navigable at high water by ships of the largest burden. 
The principal waterway, the Thames, was navigable 
for about 194 miles, and was united by means of a 
0m network of canals with the Solent, the Severn, the 
Mersey, the Humber, and the Trent, being thus in direct 
communication, not only with the English and Irish 
Channels, but also with every inland town of importance 
south of the Tees. Other river and canal navigations 
were briefly noticed, among them Telford’s masterpiece, 
the Caledonian Canal, and the estimated length of inland 
waterways in the United Kingdom was given at 5442 
miles, which had been constructed at a cost of 19,145,866. 

Turning to the Continent, Russia next claimed atten- 
tion as having the greatest extent of water communica- 
tions. Its principal highway was the Volga, the largest 
river in Europe, which, in a course of more than 2000 
miles, drained an area of 563,000 square miles, and 
afforded, with its tributaries, 7200 miles of navigation, but 
of very unequal capacity, owing to the shallow depth of 
some portions. 

Hitherto, no permanent works had been undertaken to 
improve the navigation of the Volga, but dredging had 
been resorted to in the lower part of the stream, and re- 
cently a system of scraping by iron harrows had been 
employed, which was stated to have doubled the depth 
of water over certain shoals in a few days. In the 
lecturer’s opinion the Russian Government would hesitate 
a long time before embarking in costly improvement 
works, the effect of which would be very uncertain. 
Other important water communications in Russia were 
the Caspian—an inland sea of 160,000 square miles extent ; 
the River Don, 980 miles in length, and draining 170,000 
square miles ; the Dnieper, draining 204,000 square miles 
and with a course of 1060 miles. Of secondary rivers, the 
Bug, the Dniester, the Duna and the Neva were all navi- 
gable ; in the case of the latter short, but most important, 
means of communication, a maritime canal 18 miles in 
length had recently been completed to unite Cronstadt 
with St. Petersburg. About 900 miles of canals had been 
constructed in European Russia. In most instances they 
had been formed with but little difficulty, across the 
gentle undulations of the great watershed, the object 
being to connect the head-waters of rivers which had 
their outlets at: opposite extremities of the continent. 

Sweden abounded with lakes, which covered more than 
14,000 square miles of its surface, but none of the rivers 
were navigable except those which had been made so arti- 
ficially, nearly all of them being obstructed by cataracts 
and rapids. Nevertheless, Sweden possessed remarkable 
facilities for internal navigation during the seven months 
that the country was free from ice, intercourse being 
carried on by means of a series of lakes, rivers, and bays, 
connected by more than 300 miles of canals. Of the 
latter, the most celebrated was the Gotha Canal, de- 
signed under the auspices of Count von Platen, by 
Telford, the first President of this Institution. 

Germany owned parts of seven river valleys and three 
large coast streams, viz,, the Niemen, the Eyder, the 
Vistula, the Pregel, the Oder, the Elbe, the Weser, the 
Ems, the Rhine, and the Danube. Of these the Weser 
was the only one which belonged wholly to Germany, 
while of the Danube but one-fifth part ran through her 
territory. The hydrography of all these rivers was briefly 
described. The inland navigations of Germany were of 
the most advanced character, an immense trade being 
carried on upon them by means of barges and rafts. In 
the case of the Elbe, the system of towing by submerged 
cable had taken a large development. As early as 
1866 chain-tugs were running on 200 miles of its course, 
and in 1874 this mode of traction had been so increased 
that there were then 28 tugs running regularly between 
Hamburg and Aussig. These tugs were 138 ft. to 150 ft 





long, 24 ft. wide, with 18 in. draught. On the Upper 
Elbe the average tow was from four to eight large barges, 
and, taking the ice into consideration, there were about 
300 towing-days in the year. It was found that large 
vessels paid best; thus, in the case of the Hamburg 
Magdeburg Navigation Company, the cost of transporting 
a cargo from Hamburg to Dresden—a distance of 350 
miles—for barges of 150 tons, 300 tons, and 400 tons, was 
respectively 11s. 6d., 9s. 94d., and 9s. 4d. per ton up 
stream, and 4s. 44d., 3s. 24d., and 2s. 94d. per ton down 
stream. Although Germany possessed a length of nearly 
17,000 miles of navigablerivers, ormorethan doublethecom- 
bined length of the navigable streams of the United King- 
dom and France, it could not be said to be rich in canals. 
In South Germany the itz and Ludwig Canals, from 
the Main at Bamberg to the Danube, were the only ones 
of importance until the annexation of Alsace-Lorraine. 
The North German plain had several canals, the most 
important of which were referred toin the remarks on the 
chief river systems of the empire. In 1878 the total 
length of the seventy canals of Germany was only 1250 
miles, a very small extent when compared with the other 
canal systems of Western Europe. 

Holland possessed the great advantage of holding the 
mouths of the Rhine, the Maas, and the Scheldt. Her 
means of river communication with Germany, France, 
and Belgium, were unbounded, and the possession of a 
length of 930 miles of canals and 340 miles of rivers 
enabled her, apart from her railways, to carry on her 
large trade with greater facility of transport than, per- 
haps, any other European country. One of the principal 
artificial works in Holland was the North Holland Canal, 
constructed by Blanken in 1819-25, at a cost of nearly 
900,000/., and esteemed the greatest work of its day ; it 
was 52 miles long and 18 ft. deep. It had now been almost 
superseded by the Amsterdam Canal, constructed by Sir 
John Hawkshaw, and of which a detailed account was to 
be found in the Minutes of Proceedings. 

Belgium shared with her northern neighbour the advan- 
tages of an elaborate system of waterways. The principal 
were the Meuse and the Scheldt. The total length of the 
Meuse, which was canalised at difficult places, was 580 
miles, of which 460 miles were navigable. But by far the 
most important river of Belgium was the Scheldt. 
Thanks to its pee 3 position at the head of a tidal 
estuary, to the abolition of the Scheldt dues, and tc the 
foresight and liberality of the Belgian Government, which 

ad spent 4,000,000/. on dock and river works since 1877, 
Antwerp had now become in many respects the foremost 
port of the Continent. Besides her 700 miles of navigable 
rivers, Belgium possessed about 540 miles of canals, by 
means of which communication existed between all the 
large towns and chief seaports of the kingdom. 

France had built up, and was constantly extending, 
an elaborate system of canals and canalised rivers. 
Of the latter the Seine was the most important in regard 
to the artificial works undertaken for its improvement, 
and for the tonnage of the traffic, which was in 1872 more 
than one-eighth of the whole waterborne traffic of France. 
The lecturer successively passed in review the Loire, the 
Garonne, and the Rhone, all of which important rivers 
had been largely benefitted by the art of the engineer. 
The canal system of France was historic, one of the 
earliest of these artificial cuts being the celebrated canal 
of Languedoe, 171 miles long, and built by Riquet in 
1667-81, and now forming part of the Canal du Midi. 
From its summit level, 600 ft. above the sea, it communi- 
cated with the Garonne, and therefore with the Atlantic, 
by twenty-six locks, while its southern slope descended 
by seventy-three locks to the Mediterranean. Statistics 
were given showing that, up to 1878, on 7069 miles of 
waterways, France had spent upwards of 43,000,000/., 
or considerably more than double spent by the United 
Kingdom up to 1844. Nevertheless, it was intended 
still further to extend, improve, and systematise this 
means of communication, at an estimated further cost of 
40,000,0007. 

Spain and Portugal possessed partly in common eight 
principal rivers, of which five, the Minho, Douro, Tagus, 
Guadiana, and Guadalquivir, drained the western valleys 
and flowed into the Atlantic, while the other three, the 
Ebro, Incar, and Segura, discharged into the Mediter- 
ranean. The characteristics of these rivers were de- 
scribed. As arule they were only navigable for a limited 
portion of their course, and were chiefly remarkable for 
the exhibition of peculiar natural phenomena and of 
extremes of flood discharge, a velocity of 16 knots an 
hour having been noted in the Douro under certain con 
ditions of tide. The canals of the Iberian peninsula 
were unimportant; Spain possessed a length of 130 miles 
in 1875. 

Italy was not rich in waterways except in the valley of 
the Po, the navigable portion of her rivers only attain- 
ing an aggregate length of 1100 miles. Of these the Po, 
the Adige ,and the Tiber were the chief, and their prin- 
cipal poimts were discussed by the lecturer. Although 
the total length of navigable canals in Italy was only 435 
miles, the Italians were the first people of modern 
Europe that attempted to plan and execute such artificial 
waterways. Asarule, however, they had been princi- 
pally undertaken for the purposes of irrigation. Of the 
Italian canals the most important were the Cavour Canal 
in Piedmont, the Grand Canal in Lombardy, and the 
canals of Pavia and Martesana. The provinces of Venice, 
of Padua, and the Emilia had all excellent canal systems. 

Austria-Hungary possessed in the Danube the largest 
river in Europe, as regarded the volume of discharge, 
although it was inferior to the Volga in the length of its 
course and the area of its basin. This great stream first 
became navigable for flat-bottomed boats at Ulm, 130 
miles from its source. In its total length of 1750 miles 
it was fed by at least 300 tributaries, many of them large 
rivers, such as the Inn, the Drave, the Save, the Theiss, 
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the Olta, the Sereth, and the Pruth. Indeed, the seven 
tributaries mentioned had a combined length of 2900 miles, 
and drained one-half of the Danube basin. The naviga- 
tion interests of this eat river system were of the 
highest importance, both from the commercial and the 
engineering points‘of view, and the lecturer dwelt at length 
on the works of improvement executed under different 
governments and administrations, dividing his remarks 
under three heads, namely, the Upper and Middle 
Danube, the Lower Danube, and the Mouths. After 
leaving Bavaria, the upper and middle section of the 
river passed through Austro-Hungarian territory, and 
had been the subject of continuous and unceasing effort 
in the direction of improving its capacity for navigation. 
Although the Danube between Vienna and Old Moldova 
had been regu in numerous places and at great cost, 
there had been but little appreciable improvement effected 
in its general navigable depth. On this account, pro- 
jects having in view the pomenest acquisition of a suffi- 
ciently wide channel of from 6 ft. to 8 ft. deep at every 
point between Passau and Basias had lately been 
prepared by Government engineers, which involved 
an outlay of 2,000,000/. to effect the desired im- 
provements. Traffic on the Upper and Lower Danube 
was mostly carried in about 800 “~ belonging 
to the Danube Steam Navigation ~—e of 
which the greater number gauged 250 tons. uch 
valuable information respecting the mode of traction 
on the Middle Danube had been procured from Mr. 
Murray Jackson, the engineer of the company in question, 
to whom, as well as to several other correspondents who 
had likewise kindly aided him in procuring information 
on other matters connected with his discourse, the lecturer 
tendered his acknowledgments. 

The Lower Danube began at the foot of the Iron Gates, 
and terminated at the outfall in the Black Sea. The 
principal features of this section of the river were de- 
scribed, and it was stated that between the Iron Gates 
and Ibraila there was frequently a depth of 40 ft. at low 
water, but at seasons of very low water this depth was not 
more than 9 ft., and at the Nicopoli, Sistov, and Tcher- 
navoda shoals it was reduced to 7 ft., 6 ft., and 44 ft. re- 
spectively. 

In conclusion, an account was given of the works 
undertaken by the International Commission, to which 
body the lecturer was appointed engineer in 1856, and 
had designed and carried out the works at the Sulina 
mouth now on the eve of completion. The achievement 
of the programme of the Commission had resulted in there 
being everywhere a navigable depth of from 17 ft. tu 20 ft. 
at the season of high water, and a minimum depth of 
14 ft. at low water. In the Sulina branch, nine of its 
worst shoals had been successfully dealt with, and three 
cut-offs had been made, by which the river had been 
shortened two miles, and eight of its worst bends entirely 
suppressed. The total cost of these river-works, including 
maintenance and dredging, had not exceeded 300,000/. 
At the Sulina mouth, where there was only a depth of 
from 8 ft. to 10 ft. before the construction of the piers, the 
depth for many years past, unaided by dredging, had not 
been less than 20} ft. The cost of the piers, including 
their maintenance to the present time, had been about 
220,0007. The effect of these improvements had been to 
increase the trade from 680,000 tons gross in 1859 to 
1,530,000 gross tons in 1883, and to lower the charges on 
shipping from an avearge of 20s. per ton for lighterage 
before the deepening of the Sulina mouth and the im- 
provement of its branch, to 2s. per register ton at the 
present time for commission dues. As a commentary 
on the hostile criticism evoked when the scheme was 
initiated, the lecturer drew attention to two facts, namely, 
that the works so unsparingly criticised in 1857 had 
already effected a saving of 20,000,000/., and that ex- 
perience had abundantly proved that the predictions of a 
rapid silting-up to seaward of the Sulina piers had been 
completely erroneous, 








MISCELLANEA. 
THE Massachusetts Board of Health has strongly con- 
demned the use of water gas as an illuminant, 


The late tea ship, Stirling Castle, has arrived at Malta, 
where she is to be converted into an armed cruiser. 

The Hydra armour-plated turret-ship is to be brought 
forward for active service. She has four 18-ton guns, 

A German Exhibition of General Industry is proposed 
to be held at Berlin in 1888. iia 


Last Friday the Admiralty engaged four more large 
ocean-going steamers for cruisers, making the number up 
to fifteen in all. 

The lighthouse at Cape Ray, Newfoundland, has been 
destroyed by fire, and no light will be exhibited for some 


ime, 

A United States “‘ Board,” presided over by Colonel 
Baylor, has reported favourably upon Mr. Russel Thayer’s 
** dirigible war balloon,” 

The Board of Trade has passed the provisional order 
for the construction of a tramway connecting the east and 
west ends of Paisley. 

The American Miller states that Chicago elevators con- 
tained on the last Saturday in March 18,572,010 bushels 
of grain, against 22,116,639 bushels last year. 

The International Convention for the protection of 
submarine cables to which aJl the powers concerned have 
adhered, was signed at the Foreign Office last week. 

The commercial failures in the United States for the 
first quarter of 1885 are said to have been greater than for 
any similar period since the statistics have been collected. 


It is said that the Government intends to take up all 





the ships of the mercantile marine they have contracted 
for, for the period of six months certain instead of one 
month as at first intended. 


A serious gas explosion has taken place in Rotherhithe, 
which has wrecked two houses rk injured six people. 
Six hours afterwards a large steam boiler burst in the 
same neighbourhood, and shattered two buildings. 


The first steel steamship ever built in San Francisco 
was recently launched from the yard of the Union Iron 
Works. She is a screw vessel of 750 tons, and is intended 
for carrying coal. 


The Government have chartered the steamer Richmond 
Hill, of the Twin Screw Line. She is 4225 tons register, 
and 3000 horse-power effective, and is fitted with twin 
screws, 


The town of Wischnitz, in Austria, which has 6000 in- 
habitants, has been burning sinee Friday. One hundred 
and fifty houses have already been destroyed, 600 families 
are homeless, and two persons have been killed. 


The large oil mills at Teston, near Maidstone, which 
have been worked by Messrs. Stewart Brothers since the 
destructive fire at their oil mills at Strood a few weeks 
ago, were totally destroyed by firelast week. The damage 
is very considerable. The origin of the fire is not known. 


The Works and General Purposes Committee of the 
Board of Works have recommended that the London 
Hydraulic Power Rg A be granted leave to lay a 
service main under the roadway on the northern side of 
the Temple Station. 


The Director of the United States Mints reports that 
in 1884 the production in America of the precious metals 
amounted to 30,800,000 dols. of gold, and 48,800,000 dols. 
of silver ; this being an increase of 800,000 dols. in gold 
and of 2,400,000 dols. in silver over the figures for 1883. 


A Select Committee of the House of Commons has 

ssed the preamble of the London and South-Western 
Railway (Various Powers) Bill, which authorises that 
company to lay down additional lines between Clapham 
Junction and Waterloo. 


The draft to augment the strength of the 8th (Railway) 
Company of Royal Engineers, ore on the Nile rail- 
way, left the School of Military Engineering, Brompton, 
on Wednesday morning, and embarked at Gravesend on 
board the chartered screw steamer Cathay for Suakin. 


The miners now on strike in South Yorkshire against 
the proposed reduction of 10 per cent. have been increased 
by 600 men, who, on Tuesday last, brought out their tools 
from the Barrow Collieries, Worsborough, belonging to 
the Barrow Hematite Steel Company, of which the Duke 
of Devonshire is chairman. 


The Times states that the guns now preparing for the 
Royal Navy and the merchant cruisers include a large 
supply of the new 6-pounder quick-firing breechloading 
guns. These weapons resemble a light field gun in ap- 
pearance, fire a metal cartridge ten or twelve rounds a 
minute. 


The return of the Pennsylvania Railroad’s net earnings 
on the lines east of Pittsburg in March shows a decrease 
of 243,442 dols., and a decrease of 713,093 dols. in the last 
three months. The return for the lines west of Pitts- 
burg shows a deficiency of 320,240 dols. in meeting all 
liability. 

The annual meeting of the Tharsis Sulphur and Copper 
Company has been held at Glasgow. A dividend of 20 
wo cent. was declared, as compared with 274 per cent. 

ast year. The chairman adverted to the low price of 
copper during the last twelve months, and the reduction 
which had also taken place in the price of iron ore. 


The report of the directors of the Royal Mail Steam 
Packet Company for 1884 states that continued com- 
mercial depression and increased competition greatly im- 
paired the earnings of the second half of the year, but 
that while the receipts were less by 22,975/., there was a 
reduction in the expenditure of 47,0587. It is proposed 
to pay a dividend of 1/. per share, tax free, making a total 
of 31. 10s., or about 6 per cent. for the year. 


On Wednesday the Hammersmith Suspension Bridge 
was closed, and the temporary bridge constructed on the 
west side of it opened for traffic. The Metropolitan 
Board of Works have prohibited the passing of any load 
exceeding 8 tons. The contractors have already com- 
menced driving piles into the river around the southern 
abutment of the old bridge, in view of its speedy demoli- 
tion and reconstruction. 


The four belted cruisers, the drawings of which have 
been prepared at Chatham, will be protected by 10 in. 
steel armour backed by 10 in. of wood and felt. This 
armour to extend four-sixths of the whole length of the 
vessel. The armament will consist of ten 6 in. breechload- 
ing guns, two 9 in. mounting en barbette, four Hotchkiss 
and eight Nordenfelts. The speed is estimated at 1 
knots and the coal storage about 650 tons. 


Two of the five Bills introduced this session authorising 
the construction of subways in the metropolis, have been 
abandoned. The three remaining schemes—the Clapham 
and City Subway, the King’s Cross, Charing Cross, and 
Waterloo Subway, and the London Central Subway— 
have been formed into a group, and have been referred to 
a Committee of the House of Commons, which will meet 
under the presidency of Mr. Bourke on April 29, 


The new 6-pounder quick-firing guns are 7 ft. long and 
weigh 7 cwt. The bore is 2.2 in., and the cartridge over 
afoot long. The5-in, breechloading guns, being made at 
Woolwich and intended for the merchant cruisers, are 11 ft. 
74 in. long and 17} in. in diameter at the breech. The 
are, according to the Times, constructed entirely of toug’ 





steel, with an A tube and jacket without the usual inter- 
vening tubes and coils, the joint being bound by a key 
ring covered witha hoop. The shells weigh 50 Ib, 


The promoters of the Crystal Palace, South-Eastern 
and Metropolitan Railway Bill have withdrawn this Bil] 
for the present session. This scheme was promoted 
jointly by the Crystal Palace Company and the South- 

astern and Metropolitan Railway een and pro- 

ed the construction of a railway nearly 4} miles in 
ength, commencing by a junction with the iat Meatens 
Railway at New Cross, and terminating in the grounds of 
the Crystal Palace, near the north tower. 


The official return of rough and uncut diamonds ex- 
ported from the undermentioned divisions of Cape Colony 
during February, 1885, is as follows : 
— Declared Value. 

£ a 1a, 
218,303 15 7 
42 15 0 


209,267 218,346 10 7 

Fifty-five persons were killed and 900 persons injured 
through railway accidents last year. Amongst the causes 
assigned to these accidents, there were 20 collisions be- 
tween passenger trains, 62 collisions between passenger 
trains and goods trains, and 20 collisions between goods 
trains. There were 57 cases of passenger trains leaving 
the rails, 385 failures of axles, one failure of brake appa- 
ratus, 11 failures of couplings, three failures of bridges. 
The following cases were also reported, but they involved 
no personal injury: 1060 failures of tyres, two failures of 
wheels, six of ropes used in working inclines, 306 broken 
rails, eight fires in trains, two fires at stations,, and one 
other accident. Of the 385 axles which failed, 223 were 
engine axles, The average mileage of 135 iron axles was 
216,333 miles, and of 59 steel axles 173,287 miles. 


The effects of the existing depression of trade are clearly 
shown in the thirty-fourth annual report of the Amalga- 
mated Society of Engineers just issued. The amily 
returns of members out of work increased from 1893 in 
January, 1884, to 4090 in December last. This was chiefly 
attributable to the collapse in the shipbuilding trade, 
which made a difference to the labour market of 
7,500,000/. Other countries, however, are in a worse con- 
dition than our own, the depression having been uni- 
versal, The income for last year was the largest in the 
history of the society, and reached the large total of 
157,4841., showing an increase over the previous year of 
22,8352. This was due to a special levy during the year, 
and it is pointed out that, even with its increased income, 
society has been unable to keep up with its expen- 

iture, 


The several contracts for the construction of ironclads 
and belted cruisers resolved upon bythe Lords of the 
Admiralty were last Monday determined on the recom- 
mendation of Mr. Barnaby, the Director of Naval Con- 
struction. Of the five belted cruisers, two have been 

iven to Messrs. Napier, of Govan; two to the Palmer 

hipbuilding Company, of Newcastle ; and one to Earle’s 
Shipbuilding Company, of Hull. Of the two ironclads, 
one has been given to the Thames Iron Works, and one to 
Sir William Armstrong and Co. The time given for the 
construction of the belted cruisers is two years and three 
months, and for the ironclads three years and a half. 
The Times understands that the price to be paid by the 
Government for the armour-clad,to be built by the Thames 
Iron Works is 601,000/., and that ordered from Sir 
William Armstrong and Co. 604,000/. The engines for 
both are to be supplied by Messrs. Humphrys and Co. 
The price to be paid for the belted cruisers was 215,000/. 
each for the one to be built by Earle’s Shipbuilding Com- 
pany and the two by Messrs. Napier, of Govan, and 
224,000/. each for the two by Palmer’s Company, of 
Jarrow. 


Division, 


Kimberley 
Herbert ... 
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SovutH AUSTRALIAN LIGHTHOUSES.—Improvements have 
been made in working the lighting gear of the Penguin 
Island lighthouse. e old Cape Northumberland light- 
house has been disposed of by auction. Some minor works 
have been carried out at Cape Jaffa. 


CHINESE TELEGRAPHY.—China, which only six yearssince 
had but six miles of telegraph lines, has now completed a 
system by which Canton, the capital of Southern China, is 
brought into direct communication with the metropolis 
of the North. 


ANOTHER GREAT AMERICAN BrincE.—It is stated that 
preliminary surveys have been made for an iron bridge 
across the Mississippi between North M‘Gregor, Iowa, and 
Prairie du Chien, Wisconsin. The bridge, if built, will 
be nearly a mile long, and will be part of the St. Paul 
Railway system, although it will not be owned by any 


8h railroad company. It will take the place of a pontoon 


bridge now in use. The new bridge will be built by a 
company headed by General Lawler, and will cost from 
800,000 dols. to 1,000,000 dols. 

CANADIAN Paciric Rattway.—The Canadian Pacific 
Railway Company’s proposed bridge at Lachine will consist 
of 42 spans, eight of which will be 270 ft., and the remain- 
ing two 408 ft. each. The greater part of the bridge will 
consist of deck trusses, with the exception of the channel 
spans, which will be built with lattice sides, thereby giv- 
ing a view of the celebrated rapids, which begin at the 
side of the bridge. The foundation is solid rock. The 
cost will not exceed 2,500,000 dols. A report that the 
contract had been given to a New York firm is denied by 
Mr. Van Horne, the general manager of the Canadian 
Pacific system, tenders not having been invited at present. 





oa ee TEE TT 


ESraPeoes’ 


aoceenas reNg romrars 


omnes 


ApRIL 24, 1885. ] 


ENGINEERING. 





433_ 








ROLLER MILL AT COVINTO. 


For some years after roller and other improved 
systems of flour milling had been adopted in Austria 
and America, and when all the finer brands of flour 
used in England were imported from those countries, 
the British millers still kept on with the old-fashioned 
millstones. The Continental and American roller 
mills made much superior flour to the English mill- 
stone system, but the expense of working them, owing 
to the large amount of manual labour required to 
handle the greater number of machines necessary in a 
roller plant, was a serious drawback, and for a long 
time hindered the adoption of the system in this 
country. In 1880, however, Mr. J. Harrison-Carter, 
of Mark-lane, London, succeeded in designing and 
erecting a roller mill plant that finished off all the pro- 
ducts in one continuous automatic operation. This 
success was the turning point of English flour mill 
engineering. 

This plant, the first automatic flour mill in the 
world, was started in 1880, and has been working 
night and day ever since ; and Mr. Carter informs us 
that although he has erected an enormous number 
of mills in all parts of the world, he still adheres to his 
first lines, and has found it necessary to make altera- 
tions in a few details only. The success of the English 
roller system has been so great, that the imports of 
Hungarian flour have now practically ceased, and the 
American imports are being successfully coped with. We 
are pleased to be able to report that not only have the 
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fact more than is really required to drive the turbine. 
The turbine runs at 189 revolutions per minute, and 
gives out 165 indicated horse-power. The upright 
shaft of the turbine drives a pair of bevel wheels on to 
No. 1 line shaft in the mill, and the turbine is adjust- 
able from the roller floor by a handwheel. o. 2 
line shaft is driven by a belt from No. 1 line shaft. 
These two shafts are fixed on the bottom floor and 
drive the roller mills, and No. lline shaft by a half- 
twist belt also drives on to No. 6 vertical shaft, which 
drives the wheat-cleaning machinery. 

On the first floor the rollers are fixed. There are 
six break roller mills and twelve smooth roller mills. 
The first break roll on the right-hand side is coarsely 
grooved on one side for the larger grains of the wheat, 
and somewhat more finely on the opposite side for 
the smaller grains. This machine is fed by the wheat 
grader fixed above on the second floor. The grader, we 
may explain, divides the wheat into two sizes, which 
go to the corresponding sides of the rollers. After 
the wheat passes the first break roll it is raised by 
elevators to the second floor and the first break scalper, 
which is a double machine and takes out the first 
break flour. This first break flour is to a large extent 
the dirt of the crease of the wheat berry. The first 
break rolls are adjusted so as to touch the wheat 
| slightly and open it across the crease, and thus 
| liberate the dirt lodged in the crease. The over tails 
| of the first break scalper go down again to the second 
| break, and are passed on by the elevator to the second 
break scalper, and from there to the third break, and 
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British engineers furnished the home millers with 
weapons by which they can hold their own, but Mr. 
Carter has erected one of the largest roller mills on the 
Continent, and sold his patent to a New York firm of 
engineers. It will give our readers some idea of the 
change that is going on, when we state that about 
700,000/. was spent by British and Irish millers in 1884 
alone, converting their mills from the millstone to the 
roller system, and the milling engineers are at pre- 
sent busier than ever. Mr. Carter himself received 
orders for plants in 1884 capable of manufacturing 
about 4,000,000 sacks of flour per annum. 

On our two-page plate we illustrate a model mill 
erected at Covinto, in Chili, by Mr. Carter for Messrs. 
Balfour, Williamson, and Co., the largest firm of corn 
merchants in England, 

The peculiar shape of the building was adopted to 
withstand frequent shocks of earthquakes which occur 
in Chili. It will be observed from our engravings 
that the three lower floors are built in brickwork, the 
walls of the ground floor being 4ft. thick, and the second 
floor 2 ft. 6in thick. The top floor and the roof are 
built in wood. The wooden columns are connected 
with the beams and tie-rods, so as to allow a little 
movement should the building be shaken ; this part of 
the building serves as the wheat cleaning department, 
and is divided by a wooden partition. The warehouse 
for wheat is about 20 ft. from the wheat-cleaning part, 
and the flour store about 20ft. away on theopposite side. 
The three buildings are connected by the gallery shown 
in the longitudinal section. The wheat is carried across 
from the warehouse by a worm conveyor in a wrought- 
iron trough, whilst the flour, which is sacked in 50 lb. 
and 100 1b. bags, is carried by natives to the door 
A on the roller floor which leads from the gallery 
tothe flour warehouse. 

The motive power is derived from a 40-in. Leffell 
turbine, shown in the annexed engravings, and supplied 
by a waterfall of 30 ft. There is ample water, in 
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soon until the sixth break. The outsiftings of the 
| sixth break scalper are, however, kept separate from 

the products from the positive break scalpers and are 
| treated independently. In some mills only four breaks 
| are used, and in some as many as seven breaks are 
| used to break down the wheat gradually, but Mr. 
| Carter recommends six breaks. The over tails of the 

sixth break scalper are sent to the bran duster, and 
| the over tails of the bran duster form the finished 
| bran ready for the market. 
| The twelve smooth rolls are used on the reductions 
| of the middlings, commencing at the right-hand side. 
| Nos. 6 and 12 do the first reduction, and so on, making 
six reductions in all. 

The exhaust trunk C is connected with the break 
rollers and the fan D, and exhausts the damp air from 
the break rollers and discharges it into the dust- 
room E, 

The sacking off of flour, as well as offals, é.e., thirds, 
pollards, and sharps, is done on the roller floor. Ordi- 
nary sacking valves are used for the offals, and 
‘* Eureka” sack packers for the two qualities of flour— 
patent and second quality. 

If preferred, the miller can make one straight run of 
flour, and not take patent, or the highest class of flour, 
out. It is found best, from a commercial point of 
view, to take off the flour in proportions of 25 per 
cent. of patent flour and 75 per cent. of second quality, 
as a high price is obtained for the former, which is the 
cream of the flour, while the remainder is still a very 
superior baker’s or household flour. 

On the second floor are fixed besides the scalpers, the 
wheat grader and bran-duster, one centrifugal which is 
used for dusting some tailings. There are eight sieve 
purifiers in four frames, and nine gravity purifiers. 
The sieve purifiers treat the fine middlings and dunst. 
The gravity purifiers are for the coarse semolina. The 
sieve purifiers are fed from the grading reel No. 8 on 
third floor, whilst the gravity purifiers get their feed 
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from No. 9 on the same floor. The dunst and air from 
each purifier blows into a dust-room opposite each 
machine, from which the offals (light fluffy stuff) are 
taken by a conveyor into a sack, and theclean air is 
let out again into the mill. This is attained by means of 
a suitable drainer cloth, similar to ordinary sailcloth. 

On the third floor are all the centrifugal dressing 
machines. Four long reels, two for grading, Nos. 8 
and 9, as mentioned before, and Nos. 10 and 11, to 
redress all the flour before it goes to sack. On the top 
floor only one reel is fixed, which takes the break meal 
after it first comes from the scalpers, and sends the 
overtails on to one of the grading reels, whilst the 
outsiftings go on to the dusting centrifugals. 

All the elevator tops are fixed in the centre of one 
of the roofs, and discharge the various sorts of material 
for the different dressing machines. 

There are only five lines of shafting to drive the 
whole machinery in the mill. Nos. 1 and 2 line shafts 
run at 125 and 200 revolutions per minute ; Nos. 3, 4, 
and 5 at 100. The wheat-cleaning part only requires 
three elevators, one of which takes the wheat right up 
into the top of the house from the screw conveyor 
which drives it from the warehouse. The first elevator 
delivers into an ordinary scalping reel, which takes 
the loose dust out of the wheat, thence the wheat 
goes on to the zig-zag separator, from there on toa 
smutter, and is finished in the brush scouring machine. 

There is also another elevator required to elevate the 
wheat, after it has been cleaned, into the clean wheat 
bins, but before it goes there, it passes over a magnetic 
separator, which takes out any magnetic substances 
such as nails, screws, and wire. ‘These hard sub- 
stances, if not prevented from passing into the machines, 
would cut the silks and do serious damage. The 
third elevator lifts the wheat from the clean wheat 
bin, and drops it down on to the wheat grader, and 
from there to the first break roller. 

The wheat bin is large enough to hold sufficient wheat 
for a day and night’s grinding, as the wheat-cleaning 
machinery is only running during the daytime, and is 
double the capacity of the roller mill plant. Mr. J. 
Harrison-Carter supplied the plans for the building as 
wellas for the arrangement of the flour mill itself, and 
the whole of the machinery, woodwork, spouts, &c., 
was sent out by steamer to Valparaiso. The mill 
building machinery and all the necessary fittings were 
designed and manufactured within six weeks from the 
date the order was given. The packages of machinery 
amounted to about 400, and were shipped from Liver- 
pool by one of the Pacific Steam Navigation Company’s 
steamers. An experienced millwright and miller were 
sent out to superintend the erection of the plant. 

London, we may add, is the only part of England 
where the Carter automatic system has not been 
largely adopted, and while the imports of American 
flour into Liverpool and Glasgow decreased 20 and 
18 per cent. respectively, during 1884, the imports into 
London increased over 20 per cent. This difference be- 
tween the flour used in the metropolis and the pro- 
vinces was forcibly brought home to Londoners in the 
baking competitions at the Healtheries, when 
London bakers took the last place, the Glasgow bakers 
obtaining first prize, followed by the bakers of the 
other large cities of the northern counties. 








PADDLE-WHEEL STEAMERS. 
On the History of Paddle- Wheel Steam Navigation.* 
By Mr. Henry SANDHAM. 
(Continued from page 406.) 

Tue Royal William, built in 1832, of 1200 tons and 180 
nominal horse-power. She came from Picton, Nova 
Scotia, to Portsmouth in twenty days. She was built at 
Quebec to run for a steam packet company between Hali- 
fax and Quebec. Her engines were made at St. Mary’s 
Foundry, Montreal. She was eventually sold to the 
Portuguese Government. 

The Great Western, promoted by Captain Claxton, 
R.N., and built in 1835 at Bristol by Patterson ; engined 
by Maudslay and Field. Her wheels were constructed 
on the eycloidal system devised by Joshua Field in 1837-8. 
Length between perpendiculars, 212 ft., over all, 236 ft. ; 
extreme breadth, 35 ft. 4in. ; depth of hold, 23} ft. ; load 
draught, 16 ft. ; 1340 tons burden; side lever engines of 
400 nominal horse-power. The Great Western was fitted 
out at London, and sailed thence for Bristol and New 
York, March 31, 1838; speed attained 12.88 miles per 
hour. This celebrated vessel was broken up in 1858. 

The Sirius, built in 1838 by the St. George Steampacket 
Company, was afterwards chartered by the British and 
American Steam Navigation Company to run to New 
York till their own vessel the British Queen was ready. 
She left Cork on her first Atlantic voyage on the 4th of 
April, 1883, and arrived at New York on the 22nd of 
April. 

The performances of the Great Western and Sirius led 
Mr. Cunard to come over to England from America in 
1839, and start the celebrated Cunard line from Liverpool. 
The Acadia, Britannia, and Caledonia steamships were 
built for this line by J. and C. Wood, of Glasgow and 
Greenock. Their dimensions were : 206 ft. long between 
perpendiculars ; 344 ft. extreme breadth ; 225 ft. depth of 


* Paper read before the Institution of Mechanica 
Engineers, 
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hold ; 1139 to 1155 tons burden. Their engines were con- 
structed by Robert Napier, of Glasgow, on his side lever 
system, and ranged from 440 to 450 nominal horse-power. 
The cylinders were 72 in. in diameter, stroke 6 ft. 10 in. 
Their wheels 28 ft. in diameter, The tonnage was re- 
spectively 2.58, 2.67, and 2.53 times the nominal horse- 
power in the three ships, 

The following tabulated statement of particulars of early 
and contemporaneous ocean-going dle steamers may 
be interesting : 


| 
| 
| 
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Vessels’ Names. § 2S Remarks, 
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S S om | 
Ba Rie” | 
Acadia .. 1200 440 2} | Very swift ship. 
Oriental .. 1670 440 4 | Speed 10} knots per hour when 
deep. 
Great Western .. 1340, 450, 3 Speed 12} knots per hour. 
Great Liverpool ../1543. 464, 34 
British Queen ..2016 500 4 Fast ship when light. 
President’. . .. 2366 540, 44 | Slow vessel always. 
Liverpool .. -. 1150) 404) 24 Slow ship, and crank. 





The Arcadia was built and engined at Glasgow in 
1839-40, as before stated. The British Queen was built 
at London in 1838 by Curling and Young; 275 ft. by 
394 ft. by 274 ft.; lever engines by R. Napier of 420 nominal 
horse-power ; cylinders 77} in. in diameter ; stroke 7 ft. ; 
Hall’s surface condenser was used. The Liverpool was 
afterwards widened by 7 ft., making her 393 tons larger ; 
the proportion of power to tonnage by the alteration was 
decreased, but the ship’s speed and weatherly qualities 
were found to be increased, 

The establishment of the Cunard line in 1839 was fol- 
lowed by the rapid formation of other large steam navi- 
gation companies : 

1840.— Royal Mail, West India Company. 

1837-1841.—Peninsular and Oriental Company. 

1843.—Pacitic Mail Company (West India and Pacific 
Company). 

1850.—Collins line of American vessels, 

1850.—Inman line. 

1851. — African Mail Company. 

1854.—Allan line ; sailing ships 1823. 

These celebrated companies, especially the Royal 
Mail and the Peninsular and Oriental, owned for the most 
part steamers of great size and power, of which it is im- 
possible here to mention all, The Royal Mail Company’s 
steamers were named after British rivers, the Tay, Teviot, 
Shannon, Thames, and so on. Their sailing port was 
Southampton. They have generally been considered as 
the typical fieet of paddle-wheel ocean steamers of their 
time. They were built in 1841-47; ranged from 1300 tons 
to 1880 tons ; and were engined by Maudslay and Field, 
Ravenhill, Acraman, Caird and Cv., Bury and Co., 
Scott and Sinclair, with an aver of 450 nominal horse- 


deck. Diameter of cylinders 50 in., stroke A ft. ; dia- 
meter of paddle-wheels 214 ft. ; float-boards 10 ft. long. 
Progress on the Thames.—On the Thames much activity 
in steamers is recorded between 1830 and 1840. The 
Sophia Jane steamer, of 50 nominal horse-power, built in 
1828 by Barnes and Miller, of Ratcliffe, was placed by them 
for service in the river. She was followed in 1829 by the 
Kent, Pearl, and Essex, owned by the Milton and Graves- 
end Steam Packet Company, which had been founded in 
1827. The General Steam Navigation Company, founded in 
1825, possessed in 1860 a fleet of forty-four paddle steamers, 
registering 21,500 tons, and 7000 nominal horse-power, 
built of wood and of iron, and trading from London to 
Holland, Belgium, France, and along the east coast of 
England and Scotland. The Trident, wood, built in 1841 
by Wigram and Green, with lever engines of 260 nominal 
horse power, 1974 ft. by $1 ft., 971 tons gross, served Her 
Majesty and the Prince Consort in 1842 as their yacht 
during a visit to Scotland. The Waterwitch, Vivid, John 
Bull, Clarence, Soho, and Sir William Jolliffe were 
wooden vessels, built 1824-1840. The Albion, Seine, 
Rhine, Moselle, were iron vessels, built 1843-1852. Their 
passages were from London to Hamburg, Antwerp, 
Rotterdam, Ostend, Edinburgh, Hull, Yarmouth, and 
other ports, 
The following particulars relate to the state of steam- 
vessel propulsion on the Thames. 
1830.—St. Katherine’s Dock Wharf was opened. The 
Harlequin steamer started on the first recorded excursion 
trip, to the Nore and back to London on April 9, 1830. 
She carried 400 passengers. 
1834.--The Tome ier at Gravesend was formally 
opened. The Star steamer landed there 500 passengers 
from London. The Comet steamer also worked on this 
station at same date. The success of these two vessels 
secured the stability of the Star Steam Packet Company, 
which was founded in 1833, and by the end of 1834 had 
five steamers running up and down the Thames between 
London and Gravesend: Star, Comet, Vesper, Satellite, 
and Planet. The Vesper, wood, built 1836 by Fletcher ; 
engines of 90 nominal horse-power by Miller. The Meteor, 
iron, built 1844 by Miller, 170 ft. by 18 ft. by 9 ft., 
mean draught 4 ft., 274 tons burden, speed 12.68 knots per 
hour, 80 nominal horse-power, cylinders 37 in. in diameter, 
stroke 3 ft., paddle-wheels 15? ft. diameter. hese 
early vessels were replaced by the New Star, built and 
engined in 1847 by Miller and Ravenhill, 180 ft. by 17 ft. 
by 9 ft., 271 tons burden, oscillating engines of 70 nominal 
horse-power, feathering wheels; the Jupiter, built and 
engined in 1849 by Miller and Ravenhill, 165 ft. by 18 ft. 
by 9 ft., 265 tons burden, oscillating engines of 80 nominal 
horse-power, feathering wheels ; the Mars, built in 1852 
by Wigram, 180 ft. by 18 ft. by 10 ft., 291 tons burden, 
oscillating engines of 90 nominal horse-power, by Miller 
and Ravenhill, feathering wheels ; the Venus, built in 
1854 by Mare and Co., 180 ft. by 18 ft. by 94 ft., 291 tons 
burden, ne engines of 90 nominal horse-power by 
Miller and Ravenhill, feathering wheels. 
1835.—The Terrace Pier at Gravesend was built and 
opened, Mr. J. B. Redman being the engineer. This was 
the first work having hollow iron cylinders for the piers 





power. In 1860 the Royal Mail Company pc da 


th lves, which when sunk into the river bed and 





fleet of twenty-five vessels of 47,000 a ate tonnage, 
and 12,230 horse-power. The Foshandor and Oriental 
fleet in 1860 comprised a total of fifty-five vessels of 
75,000 aggregate tonnage, and 18,151 horse-power. At 
that date the Massilia, 1919 tons, 310 ft. by 36 ft., and 
400 nominal horse-power, was built by Samuda Brothers. 

The —— of providing too much engine power in 
steamships was clearly demonstrated by the paddle-wheel 
vessels Valetta and Delta, of the Peninsular and Oriental 
fleet. The Delta, iron, built 1859, by the Thames Iron 
Works Company, 1953 tons, 350 ft. by 35} ft. by 244 ft., 
was furnished with Penn and Sons’ oscillating engines of 
400 nominal horse-power taken without any alteration 
from her senior the Valetta of 983 tons; steam was pro- 
vided by Lamb and Summers’ boilers. The Valetta with 
100 tons of coal on board had a speed of 14 knots per 
hour; the Delta with 400 tons of coal on board realised 
14? knots per hour, although her capacities were more 
than double those of the Valetta. The Valetta was re- 
furnished with smaller engines of about 250 nominal 
horse-power ; after which she steamed as well as ever. 
The Ruby Gravesend packet in first instance was also 
over-engined ; smaller engines were afterwards sub- 


Iron Steamers.—The celebrated large steamers hitherto 
dealt with were built of wood. The increasing price and 
consumption of wood for shipbuilding now compelled 
attention to iron. The late Sir William Fairbairn was 
the staunch advocate of the application of iron to ship- 
building. 

The earliest mention found of an iron steamer is of the 
Aaron Manby, built in 1820 at the Horseley Iron Works, 
Tipton, and named after her designer and constructor. 
The hull was sent in pieces to the Thames, put together 
in the Surrey Dock, and she went a voyage to Paris, 
landing there a cargo of rape seed at the Pont Royal 
over the Seine. Sir Charles Napier navigated the vessel, 
her machinery being in charge of the late Mr. Charles 
Manby. She had feathering-float paddle-wheels, de- 
signed by Mr. John Oldham. She was followed by several 
sister iron steamers, constructed by Mr. Aaron Manby 
at the Horseley Works, and at his works at Charenton, 
near Paris. In 1845 the Aaron Manby was still running 
on the Seine. 

In 1837 was built at Birkenhead by Mr. John Laird an 
iron steamer 198 ft. long, 26 ft. broad, 122 ft. deep, 54 ft. 
draught of water, 582 tons, 180 nominal horse-power, 
called the Rainbow. She served the General Steam Navi- 
gation Company between London and Antwerp or Rotter- 
dam for many years, and was remarkable for being driven 
by a pair of upright or “steeple” engines by Messrs. 


secured were filled in with brickwork or concrete. The 
Star Company ran their steamers to this pier. 
1835-7.—Woolwich Packet Company’s vessels: Naiad, 
Fairy, Nymph, Ariel, and Sylph. 
built in 1838 by Maudslay and Field, and engined by 
them, 30 nominal horse-power. Later came the Witch, a 
very swift wooden boat, built about 1844, with oscillating 
engines by J. Penn and Sons; the Dryad, engined by J. 
Penn and Sons, speed 12.6 knots per hour, dimensions 
123 ft. by 14 ft. by 64 ft., gross tons 88, nominal horse- 
power 40; the Metis, Doris, Elfin, and others. Mr. 
Thompson, of Rotherhithe, was the principal constructor 
of these Woolwich packets. 
1838.—The Diamond Steam Packet Company started 
five vessels on the Long Ferry from London to Gravesend. 
Their names were Diamond, Gem, Bearl, Topaz, and 
Ruby; later appeared the Sapphire and the Emerald, 
originally the Prince Albert. The Ruby was built by 
Wallis, and engined by Seaward in 1836; 155 ft. by 19 ft. 
by 10 ft., 272 tons burden, 100 nominal horse-power, 
cylinders 40 in. in diameter, stroke 34 ft., paddle-wheels 
174 ft. in diameter, speed 13.17 knots per hour. In 1856 
the fleet of the Star and Diamond Companies was entirely 
superseded by the railways on the north and south sides 
of - river reaching to Tilbury and Gravesend respec- 
tively. 
1840.—The London and Blackwall rope-railway was 
completed, Stephenson and Bidder being the engineers. 
The line was a double one, 3 miles long, running on a 
viaduct of brick arches all the way, and witha falling 
gradient towards Blackwall. The haulage, at the rate of 
25 miles per hour, was effected by powerful stationary 
engines at each end driving huge drum wheels. The 
engines at the London terminus in Fenchurch-street were 
about 400 nominal horse-power, by Maudslay and Field ; 
those at the Blackwall terminus were about 280 nominal 
horse-power, by Barnes. In 1842 the railway company 
ran three steamers of their own from Blackwall to Graves- 
end in connection with their trains. These steamers 
were the Kailway, Brunswick, and Blackwall. The Rail- 
way, built by Ditchburn and Mare in 1842, was 145 ft. 
by 19 ft. by 10 ft., 258 tons burden, with oscillating 
engines by Penn of 90 nominal horse- power, giving a — 
of 12.02 knots per hour. The Brunswick, also built by 
Ditchburn and Mare in 1842, had direct-acting engines 
by Seaward of 90 nominal horse-power, with 394 in. 
cylinders and 3 ft. stroke: the paddle-wheels were 154 ft. 
indiameter. The Blackwall had a steeple engine of 90 
horse-power by Miller and Ravenhill. The Queen, by J. 
and G. Rennie, 160 ft. long, with 9 ft. depth of hold, 
speed 17 to18 miles per hour, was also running at the 
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G. Forrester and Co., Liverpool, which towered above her 





1841.—Waterman’s Steam Packet Company. Iron-built 
vessels, 1 by Ditchburn, plying against the Wool- 
wich Steam Packet Company and named Waterman 
Nos. 1 to 10. No. 10 was a swift boat. She had feather- 
ing-float paddle- wheels, the float-boards being narrow and 
deep, instead of being wide and shallow. 

The Woolwich Packet Company and the Waterman's 
Packet Company amalgamated in 1865, and worked the 
general passenger trafic of the Thames below London 
Bridge. These companies were absorbed into the London 
General Steamboat Company, founded 1875; which 
secured for itself a monopoly of the river passenger traffic 
both above and below London Bridge, in fact from Kew 
and Richmond up the river down to Southend, Sheerness, 
and the Nore. 

1843.—In this year was turned out on the Thames at 
Blackwall by Miller and Ravenhill the Prince of Wales 
iron steamer, designed by E. Pasco. She was 180 ft. long 
between perpendiculars, 22 ft. beam, 10 ft. depth of hold, 
429 tons old measurement ; side-lever engines by Miller, 
with 46 in. cylinders and 34 ft. stroke; nominal horse- 
ied 136, speed 12.75 knots per hour. The steamer Helen 
Macgregor, built by Laird Recthare in 1843, should also 
be noted here on account of her engines of 248 nominal 
horse-power by G, Forrester and Co., of Liverpool, the 
earliest of which the writer is aware having inverted 
cylinders. The two cylinders were each 42 in. in dia- 
meter with 44 ft. stroke; the connecting-rod worked 
between them froma single crosshead common to the two 
piston-rods, The vessel had ordinary paddle-wheels 233 ft. 
in diameter, and drivenat 234 revulutions per minute. 
The steam pressure in the cylinders avenael 3% 1b. per 
square inch. Inverted cylinder engines were the original 
idea of William Bull, who introduced them in 1790 ; they 
are still known as ‘* Bull” engines. 

Many instructive examples of marine engines on the 
direct-acting or Gorgon system were also at work in paddle 
steamers between 1843 and 1853, some of which may be 
mentioned. The engines of the Centaur, 565 nominal 
horse-power, by Boulton and Watt. A pair of engines of 
422 nominal horse-power, by Scott and Sinclair. Double 
crosshead engines of the Nimrod, 322 nominal horse- 
power, by Bury. Double crosshead engines of the Queen, 
175 nominal horse-power, by Fawcett and Co. Oscillat- 
ing engines of H.M.S. Black Eagle, 272 nominal horse- 
power, by J. Pennand Sons, Engines of the Thunderbolt, 
326 nominal horse-power, by Robert Napier and Sons. 
Single steeple engine of the Fawn, 67 nominal horse- 
ower, by David Gaston. Steeple engines of the Royal 

ar, 161 nominal horse-power, by Tod and MacGregor. 
Engines of the Sampson, 593 nominal horse-power, by J. 
and G. Rennie, said to be the first marine engines fitted 
with the locomotive link motion. 


(To be continued.) 
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MACHINE TOOLS. 


1335. J.S, Passenger, Brooklyn, U.S.A. Machines 
for Fitting Elliptical Sp 8. (6d. 8 Figs.) January 
30, 1885.—The machines are made with an adjustable bed recipro- 
cating beneath a series of hammers or weights which are displaced 
by the upward motion of the bed. The bed is composed of a 
series of vertical pieces or fingers held against an anvil block by 
an eccentric lever. In order to work the machines a template is 
first placed upon the bed, and the fingers are adjusted vertically 
one after the other, so that their upper faces receive the requisite 
elevation. The fingers are then each locked by an eccentric lever 
and bya bolt. The work is then placed upon the former resting 
with its rear edge against a gauge plate, and as the former is 
raised the work is compressed between it and the weights, those 
weights or hammers which are situated above the raised ends of 
the work being arranged to come into contact with the work later 
than the weights located above the recesses, (Accepted March 3, 
1885). 


10,353. A.G. Brookes, London. (J. W. Bowers, Franklin, 
Mas:., U.S.A.) Punching Machinery. (6d. 5 Figs.) April 15, 
1884.—The punching hinery ists of a pair of levers which 
are pivotted near their front or gripping ends to a bed-piece 
keyed to the anvil of a drop hammer machine, and which serve 
as clampsto firmly hold the poll while it is being punched. Re- 
ferring to the illustration, the article of the desired form, after it 
has been heated to the proper temperature, is placed upon one 
edge between the dies n constituting the gripping faces of the 
clamplevers a. The hand-lever m is then drawn forward, drawing 
forward the lower end of the lever /, pushing the block / forward 
in a mortice between projections from the bedplate D, and at the 
same time the ends of the two toggle levers g, which are pivotted 
in the block f, are carried forward until the toggle levers are at 
right angles with the sides of the block f. This forces the rear ends 
of the clamp levers apart, and causes their forward ends to grip the 
article which rests on the steel plate 0. The hammer cis then re- 
leased and drops, forcing the punch E into the metal of the article, 
splitting it centrally into two thin portions, and about two-thirds 
through. The hand-lever m is then pushed partially back, relieving 
tosome extent the pressure, and allowing the withdrawal of the 
punch. The lifting devices of the machine are then put into 
operation, and as the hammer rises the punch is held tight, so that 











same time on thia station, 


the tool stock q slides in the groove in the frontof the hammer 
until the hammer hasrisen high enough to bring gibs, bolted to the 
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front side of the hammer on either side of the tool stock, against 
shoulders at the top of the tool stock. The hammer knocks the 
shoulders with asharp blow releasing the punch, which is raised 
with the tool stock by means of springs fastened to the bottom of 
the hammer, and the ends of which project forward under the 
bottom of the toolstock. The lever m is then pushed entirely in, 
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releasing the article, which is turned over so as to present the other 
edge upwards, the above operation being then repeated. The 
punch divides the metal into two parts of equal thickness, and 
forces these out against the faces of the clamping dies, thus giving 
the article a finished shape. (Accepted March 6, 1885). 


7352. D. Marshall, G ow. Drifting or Expand- 
ing Tubes. (6d. 3 Figs.) May 7, 1884.—A small hydraulic 
cylinder is fixed at one end of a bed frame, at the outer end of 
which there isa wd of gripping _— adjustable to suit tubes of 
different sizes. The hydraulic cylinder is provided with the usual 
admission and exhaust valves, and the outer end of its piston-rod 
is adapted for receiving drifts or tapered mandrels of different 
sizes. (Accepted February 20, 1885). 


. P. Turner, I ch. Machine for Cutting 
Grooves on Rollers for Use in Mills. [8d. 10 Figs.) 
May 20, 1884.—A table receives a to-and-fro linear movement on a 
bed, and the rolls are mounted horizontally by means of their 
own spindles in standards on thetable. The table is adapted to re- 
ceive two rolls, and it also carries apparatus by which the rolls are 
rotated during their to-and-fro movement. An axis is coupled » | 
gear with a wheel having inclined teeth engaging with a rac 
having corresponding teeth fixed on the bed. The axis and the 
roll spindles are all aligned, and the spindles are clutched to the 
axis one at either end. The motion of the axis is varied by 
the intermediate gear. The tools for cutting the grooves are 
carried upon bridges fixed to the frame, each bridge having three 
tools, the tool carriers being set at 60 deg. apart, and being pro- 
vided with adjusting screws. (Accepted March 17, 1885). 


7824. A. Weed, PRG adaleme, U.S.A. File-Cutting 

achinery. (6d. 5 Figs.) May 16, 1884.—The bed of the 
machine is constructed so as to be maintained in a horizontal 

ition on the framing, whilst the chisel for cutting the files and 
its carrier are capable of being swung in order to deliver a blow of 
the degree of obliquity desired, Referring to the illustrations, the 
file blank is held on a movable piece ¢ on the Y-sha) bed A, and 
is held in position by ordinary means operated by 
The baseplate of the hine is cast in one with the standard B, 
which is provided with bearings for the main shaft g provided 
with the fast and loose pulleys h, and with a pulley, which may 
be stepped for transmitting motion through the belt & to the 
feed mechanism. The chisel d is carried by a plunger / sliding 





e presser foot. 




















in guides in the head 2, which can be swung round on the 
rame centre as that of the shaft g, and be fixed by means of bolts. 
The plunger is actuated by means of a cam on the end of the shaft 
g, engaging with a projection on it, the blow being obtained hy 
the pressure of an india-rubber spring v held down to the plunger 
by a plate adjustable by turning the cap 4. As will readily be 
seen the position of the plunger relatively to its actuating parts 
remaina unchanged in all positions. The cord k, whose tension is 
adjusted by the pulley m, drives the pulley n operating through 
bevel gearing a screw shaft p, engaging with a half-nut q on the 
file carrier, the half-nut being disengaged as shown in dotted lines. 
An arm w carried by the head 2 is adapted to bearon the blank 
in proximity to the chisel, and is operated by the presser foot. 
(Accepted March 17, 1885). 


13,701. E. P. Alexander, London. (Japy Brothers and 
Co., Paris.) Turning Shafts, Spindles, &c. [6d. 8 Figs.) 
October 16, 1884.—The tool consists of a screw plate or die serving 
to feed the shaft longitudinally or to traverse the tool carrier, as 
the case may be, and at the same time rough out the work. A 
number of cutters placed immediately behind the screw plate or 
die serve to finish the work. The screw plate serves also to sup- 
port the shaft or spindle to be turned and enables one of the 
usual supports to be dispensed with. (Accepted February 10, 


ye 





SMALL TOOLS. 


4800. E. Richards, Hanley, Staff. Boring Bar with 
Expan Cutters. (4d. 3 Figs.) March 13, 1884.—Two 
cutters slide in a slot in one end ef a bar, and project from oppo- 
site sides of the bar. The cutters are expanded by means of a right 
and left-hand worm, gearing with screw teeth on one side of the 
cutters. The worm is tightened by means of keys or wedges 
passing through the bar and bearing in grooves in the worm. 
(Accepted February 10, 1885). 

7818. J. W. Phillips, London. Rotary Facing 
Appliances for Use in Lathes, &c. (4d. 3 Figs.) May 
16, 1884.—The 4 oe is cast with a flanged distance piece by 
which itcan be bolted up to the face plate of a lathe or boring 
machine, and is er with a socket bored out to receivea 
boring bar or drill spindle. The tool-holder is a square shaped 
block sliding across the face of the apparatus and actuated by a 








screw and starwheel. By this appliance articles may be ma- 
chined that could not be rotated. (Accepted March 17, 1885). 


HAND TOOLS. 


6d. 
bush is provided with two holes fitting bolte having heads — 
in grooves at right angles to one another. The bush is provid 
with an arm fitted with a handle by which it can be rotated, and 
with an adjustable tool which describes an elliptical path. (Ac- 
cepted February 13, 1885). 


6836. L. Short, Backworth, Northumberland. 
Ratchet Drilling or Boring Machines. (éd. 4 Figs.) 
April 25, 1884.--This relates to ——_ by means of which power 
applied to revolving cranks will effect continuous drilling or boring 
by the alternate intermittent action of two or more ratchet braces 
on the drill or boring bar, or by which the continuous revolving 
motion may be made to operate a single ratchet. (Accepted Feb- 
ruary 13, 1885). 


6843. R. K. Jones, Birkenhead. Cutting and Boring 
Holes in Metal. (6d. 7 Figs.) April 26, 1584.—The appa- 
ratus sag ope astem fitted with a sliding block having arms 
carrying t' gions tools, and a nut coupled to the block and 
fitting on a screwed portion of the stem. e motion of the nut 
is retarded by means of a friction clutch when required to feed. 
When desired to bore taper holes, the stem is e in two pieces 
jointed by means of a sliding block and groove, so that the piece 
carrying the axis can be moved eccentrically. The nut forms part 
of the cutter block and arm, and a separate feed screw is em- 
ployed. (Accepted February 13, 1885). 

8412. J. L. Shorrock, Accrington. Drill Stock. 
(6d. 3 Figs.) May 30, 1884.—This is an external shape similar 
to the ordinary ratchet brace, the cylindrical tool carrier being 
mounted soas to be capable of rotation in a socket at the end of 
anarm. Two, three, or more inclined recesses are formed across 
the periphery of the carrier, and in each recess, between the 
inclined face of the carrier and the inside of the socket, is inserted 
a small steel roller provided with a spring tending to force the ball 
up the incline and wedge it fast. It will be evident that with the 
above construction on turning the arm in one direction it will carry 
the carrier with it, but on turning the arm in the other direction, 
the tool carrier will be stationary, the socket turning freely round 


the carrier. (Accepted March 17, 1885). 
8006. L. Muller, Dresden. Files, (6d. 12 Figs.) May 
21, 1884.—The file is composed of a ber of sections. The 





plates forming the individual sections, and which are provided 
with bevels at two opposite edges, and a rectangular hole in the 
centre, are strung on to a mandrel, rectangular in section, and 
fitting the holes laterally, whereas its thickness is less than 
the verticel height of the holes. A flat strip or filling piece hav- 
ing a thickness equal to the difference between the thickness of 
the mandrel and the vertical height of the holes is inserted through 
the holes with the mandrel, and the whole are secured together 
by nuts working on a screwed part of the mandrel. The front 
face of each plate is provided with parallel grooves where the file 
is to have teeth instead of plain cutting edges. When the file is 
to be sharpened, the filling piece is withdrawn, and the plates are 
adjusted with their bevelled surfaces parallel to the bar, and are 
clamped in this position when the cutting edges can be ground. 
The plates are secured in the oblique position by means of bars 
having ribs entering notches cut laterally in the plates, and 
pressed against the plates by screw clamps. (Accepted March 6, 


1885). 
12,235. W. Cortem, Sheffield. Vice. [6d. 3 Figs.) 
September 10, 1884.—One of the jaws of the vice is arranged to 





slide along a foundation plate to the req Z 
to the size of the object to be gripped, and then the other jaw is 
forced against the object and securely holds it in position. This 
latter jaw works on a pivot below the foundation plate, and is 
forced forward against the resistance of a spiral spring by a screw 
working in fixed bearings. The spring draws the jaw back. 
(Accepted March 10, 1885). 


ROLLING, FORGING, &c., MACHINES. 


5634. F. D. Rose, Manchester. ating Plates 
for Flue Tubes in Steam Boilers. (6d. 2 Fiys.| March 29, 
1884.—This refers to the flue tubes described in Specification 633 
of 1884. The apparatus for corrugating the plates consists of 
rollers with taper or graduated corrugations on their surfaces. The 
rollers are arranged so that they have ato-and-fro or recivrocating 
rolling motion upon their axis. (Accepted February 17, 1835). 

9560. J. Short, Birmingham. Drawing Tubes or 
Bars. (6d. 3 Figs.) June 30, 1884.—The die holder is secured 
in asocket on which is mounted a wormwheel gearing witha worm 
revolved by any suitable means. A mandrel of ordinary construc- 
tion is used to support the tube during the drawing process. The 
die may have one or more internal convex rings of different dia- 
meters, suitable corresponding bulbs being formed on the mandrel, 
so that one or more reductions of the metal may be effected 
simultaneously. (Accepted March 3, 1885). 


13,703. H. H. Lake, London. (J. Munton, Chicago, 
U.S.A. ery for Rolling (6d. 4 Figs.) 
October 16, 1884.—The object is to prevent fins being formed on 
the tyre as it is rolled. The collars of the rolls are bevelled, and 
a pair of horizontal rolls are employed to press against the edges 
of the tyre so that no fin will be formed upon either edge of the 


tyre. (Accepted February 13, 1835). 
215. W. R. Lake, London. (H. W. Fowler, Chicago, 
U.S.A.) Driving and Re Gear for 


Vv 

ery, &c. (6d. 12 Figs.) January 6, 1885.—Double 
clutch facesare keyed to, but free to slide on, each shaft which is 
to be alternately driven from the driving shaft, and between each 
ir of clutch faces and on each t loose gear is employed, 
ving at each side thereof an integral or properly secured clutch 
face with which a co-operating coincident sliding clutch face 
engages. By thus clutching to its shaft the loose gear which is 
continuously rotated by the embracing sliding clutch faces, all 
torsional or twisting strain of the gear is obviated. The two pairs 
of clutches are so arranged that each pair is always oppositely 
controlled, thus rendering it impossible for either pair to be 
engaged as drivers until the other pair is disengaged. The re- 
yersing charges depend on the movement of a hand lever, the 
actual labour of shifting the clutches being performed automati- 
cally by power derived from the main driving shaft, and so that 
the positive clutching devices cannot fail to properly mesh. 
Means are provided for locking the clutches in their operative 
positions, and for obviating the shock incident to the reversal of 

heavy rolls. (Accepted February 24, 1885). 


GRINDING, CRUSHING, &c., MACHINES. 


6416. E. C. Blackstone, Stamford, Linc. Grind- 
{6@. 2 Figs.) April 16, 1884.—This relates to mills 
fitted with vertical stones, the bed or fixed stone being attached 
to the casing and the runner to a horizontal shaft. Brushes or 
cleaners are fitted to the running stone and act upon the internal 
surfaces of the casing, and by their revolution keep a current of 
air moving between the stone and casing, keeping the tr 
cool, (Accepted February 24, 1885). 





rr 





7477. M. Hedicke, London, (Novdék and Jahn, Prag- 
Bubna, Austria.) Grinding Mill. {4d. 4 Figs.) May 9, 1384. 
—The rollers are subjected to an oscillating movement during 
their rotation. The oscillation is effected by means of an ob- 
liquely ridged wheel fixed to the roller, and revolving between 
two small conical fixed rolls. (Accepted F. 


‘ebruary 27, 1885). 
7803. J. Qualter, Barnsley. Rolls for Crushing, 
Grin . &e. (6d. 2 Figs.) May 16, 1884.—The rolls are 
formed with spiral or inclined grooves running parallel to each 
other and filled with strips of wood, cane, or soft metal. The 
rolls are set in the mill with the —— running at angles to each 
other. The grooves may be filled with lignum vite, or Muntz 
metal or other substance, according to the material being ground. 
(Accepted March 17, 1885). 


8055. W.H. Thompson, London. Mills for Crushing, 
Grinding, or Pulverising, &c. (6d. 1 Fig.) May 22,1884.— 
The tracks of the crushing balls or rollers are formed of two rings, a 
backing ring preferably of wrought iron and a wearing ring of steel. 
Referring tothe illustration, the backing ring a is made of suitable 
proportions to furnish the required strength, whilst the wearing 
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ring a! is of thickness only a little more than sufficient to provide 
for the maximum amount of wear. These two rings are united 
by shrinking the one upon the other. The outer ring may be ex- 
panded by heat, and then shrunk upon the wearing ring, or the 
wearing ring may be cut and sprung aot aeary By this construc- 
tion the wearing ring is easily replaced. (Accepted March 17, 
1885 

$269. J. T. Andrews, Greenwich. Grinding or 
Cc Mills. (6d. 2 Figs.) May 27, 1884.—The material 
is ground between a hard metal rotating grooved or fluted roller, 
and a stationary concave surface of like material. e concave is 
uniformly tapered fora portion of its length only from the de- 
livery and towards the feeding end, the remaining portion at the feed 
end being such that a tapered space is provided at the feed end 
which will readily admit the material to be crushed. The distance 
between the grinding surfaces is regulated by imparting longi- 
tudinal movement to the concave. (Accepted March 17, 1835). 


MINING MACHINES. 





5908. J. T. King, Live: I. (V. H. Lechner, Columbus, 
Ohio, U.S.A.) Mining es. (6d. 10 Figs.) April 4, 
1884.—A pair of endless chains fitted with cutters are arranged to 


cut from a central point of impact outwards. The apparatus 
comprises a bedplate fitted with a steam or air motor, a frame carry- 
ing the endless chains and cutters and free to slide on the 
bedplate and screw and clutch mechanism for operating the 
oo chains and the sliding frame. (Accepted February 10, 
1885). 

7683. J.T. . Liverpool. (S. C. Lechner, Columbus, 
Ohio, U.S.A.) Machines. [é6d. 5 Figs.) May 14, 
1884.—Two endless cutter chains are geared to two shafts mounted 
in a frame and driven in opposite directions, and are placed one 
above the other, being carried by sprocket wheels. By this ar- 
rangement the strains on the machine are evenly balanced. 
(Accepted March 6, 1885). 


6789. BR. Robinson. Bishop Auckland, Durham. 
Wi Coal, &c. (6d. 3 Figs.) April 25, 1884.—An up- 
ward stream of water is caused to pass through a vessel containing 
the coal. The water is agitated and ca to move in a hori- 
zontal direction by revolving arms or blades within the vessel. 
The applicant also claims the arrangement of slides at the bottom 
of the vessel for discharging the impurities without stopping the 
apparatus, and the arrangement of the water chamber with holes 
for the water to enter the vessel at the bottom. (Accepted 
February 24, 1885). 

7067. C. Chapman, Salford. Ap tus for Boring 
Wells. (6d. 3 Figs.) May 1, 1884.—This relates to boring 
machines in which a boring bar is employed, near the top of which 
are fixed two ratchet-wheels, and having a crown head in which 
are fitted the cutters. The bar is alternately raised by a rope and 
allowed to descend by its own gravity to penetratethe earth. The 
rope is connected to the bar by a bow attached to a double ratchet 
tree to move on the bar between the two first-named ratchets, by 














which means it imparts a rotary motion to the other. Referring 
to the illustration, in order to keep the drill from flying back by 
the twisting of the suspended rope, and to insure its positive 
rotation, two spring pawls A are secured to the bow /, and engage 
with ratchet teeth z formed on the periphery of the ratchet c, 
there being double the number of teeth z than there are teeth on 
either of the ratchets ¢ d or the double ratchet ¢. The teeth of 
the ratchet e operating alternately on the teeth of the ratchets c 
and d, cause the drill to be rotated, the pawls A& preventing it 
from turning backwards. (Accepted February 24, 1885). 


10,936. S. Stutz, Pittsburg, Penn, U.S.A. Mining 
Machines. [éd. 4 8%.) August 5, 1885.—This relates to that 
class of machine in which a pick or cutting tool is operated by a 
piston reciprocated in a cylinder by fluid pressure. Referring to 
the illustration, the machine is moun and supported upon 
front wheels 18, and rear wheels 19 fitted to rotate upon journals 
on the ends of traverse axles secured to the underside of the 
cylinder, the front wheels being concentric with their journals, 
and the rear wheels 19 eccentric, so that the point of the pick can 
readily be adjusted. A hub or boss having radial recesses is 
formed on each of the rear wheels, the being adapted 

receive the ends of handles for adjusting the machine vertically 
and laterally. A transverse check or abutment is on its 
forward side, so as to bear against the rear of the forward wheels, 
and presents a rear bearing surface for the feet of the operator. 
A stirrup may be provided at each side of the abutment. The 
rear end of the machine is held down by the le 39. The 
piston rod 3 is guided by the guide 4, and is prevented from axial 
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movement. The pick holder is connected to the piston rod so as 
to be readily removable. The distribution valve 12 is operated in- 
dependently of the motion of the piston 2, the method being de- 
scribed in the specification. Twelve figures are referred to in the 
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letter-press, but only four are shown in the drawings attached to 
the printed copy, rendering it somewhat difficult to understand. 
We may, however, refer our readers to Specifications 315 and 316 
of 1885 (dated August 5, 1884), which appear to supply the missing 
drawings. (Accepted February 10, 1885). 


PUMPS. 


7608, H. Lake, London. (F. Windhausen, Berlin), 
Pmueumatic Pumps. [6¢d. 4 Figs.) May 12, 1884.—This 
consists of a circular or oval casing, with or without a water jacket, 
and provided with an internal segment having sharp edges and 
situated so that a passage is formed between the segment and the 
casing, and extends a iderable dist round the circum- 
ference. The suction channel debouches into this passage at about 
atangent. A wheel having blades rotates within the casing which 
is partially filled with liquid, and forces the liquid round, a por- 
tion passing through the and drawing in the air, and the 
other portion passing round within the segment. The water seals 
the passage, and prevents the escape of the air. The passage has 
& groove opposite the suction inlet, and isdivided by diaphragms. 
(Accepted March 13, 1885). 


R. Rackham, Walton - on - Naze. 
[4d. 2 Figs.] May 19, 1884.—A chamber is 
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manny oth 
upon the ape pipe of the pump, and the steam is led into this 


yan orifice in such manner that it surrounds 
the ascending water. The steam is condensed, and a part of its 
energy is utilised in propelling the ascending column of water. 
(Accepted February 13, 1885). 


8225. A. M. Clark, London. (J. McGwin, Fulton, Missouri, 
U.S.A.) Double-Acting Pumps. [6d. 4 Figs.) May 26, 
1884.--The pump is constructed with an inner and outer cylinder, 
the inner cylinder containing a piston whose rod passes through 
a gland inthe top ofthecylinder. Tothe bottem of this cylinder 
three tubes, each containing a valve, are secured, one tube being 
in communication with the inner cylinder, the second with the 
outer cylinder, and the third with a vertical channel between the two 
cylinders. A e connects the inner cylinder with the latter 
tube. Referring to the illustration, the operation is as follows: 
When the piston A ascends water is drawn into the bottom of the 





inner cylinder B through the tube 3, the corresponding valve O 
being raised, and the water above the piston is forced out through 
apertures a into thechamber K, the valve G being raised against 
the resistance of a spring by the pressure. When the piston A 
descends, the water is drawn into the upper part of the cylinder 
Bthrough the tube 2(not shown, it being ehind the tubes 1 and 3), 
a channel, and the opening g. The water below the piston is 
forced out through the duct P, the tube 1, channel M, and into the 
cap K. The rod C works up and down in the stand-pipe. The 
channels M are formed by radial partitions between the inner and 
outer cylinders B and L. The construction of the valves O is 
clearly shown. (Accepted March 17, 1885). 


4860. A. Gozzard, Sheffield. Automatic Steam 
Pumps. (6d. 3 Figs.) March 14, 1885.—The steam distributing 

















valve is operated from the piston rod through a system of levers. 
Referring to the illustration, the collar D mounted on the common 





piston rod C of the two cylinders, is provided with a projecting stud 
engaging in a slot in the end of a lever E, —— the fulcrum of 
which passes a shaft V having levers G at its ends, one lever ope- 
rating, through the rod J and levers H and I, the valve rod K. A 
spring Lattached to the other lever G tends to pull it overto one 
side or the other according to the position of the lever E, 
cushioned stops on the lever E preventing it being pulled over too 
far. On the piston rod moving, the collar D will operate the levers 
E and G and the rod J, and through the stop Y, the levers H and 
I, and the valve rod K, the spring L being brought over to exert 
its force on the other side of the lever G, which is suddenly carried 
against the other stop V, completing the travel of the valve rod 
and reversing the engine. A regulator valve on the engine is ol 
rated by a piston subjected on one side to the pressure of a spring 
or weight, and on the other to the pressure of the liquid being 
forced. (Accepted February 20, 1885). 


HAULING AND HOISTING APPARATUS. 


6730. B. and F. W. Walker, Hunslet. Travelling 
Cranes. [6d. 7 Figs.) April 23, 1884.—The power is trans- 
mitted from the motor to the lifting gear by two or more endless 
ropes travelling at a high velocity side by side, and passing over 
the same pulleys in separate grooves. Motion is transmitted from 
the rope pulleys to the main horizontal shafts of the traveller by 
friction clutches and worms on the axes of the pulleys, the 
worms driving wormwheels on vertical axes connected by inter- 
mediate peat with the main shafts. The main shafts are supported 
by movable bearings, each, when in actior, sustained by a rock- 
ing frame and rod connected by a joint kept in the line of thrust 
by a weight, but descending out of the way to permit the travers- 
ing carriage to pass when the weight is raised and the supporting 
parts displaced. (Accepted February 17, 1885). 


7170. J.W. Stables, Batley, Yorks. Apparatus for 
the Prevention of Overwinding and for ne 
the t of Cages in Mines on the e@ 0} 
the Rope. (6d. 12 Figs.) May 3, 1884.—Two pulleys, 
mounted eccentrically on studs on a crossbar secured to sides of 
the cage, and situated in near contact with the usual vertical 
guide rods, are provided with pins connected by links to a sliding 
block. A spring tends to pull this block in one direction in pa 
sition to the tension of the winding rope, and consequently to 
turn the pulleys on their studs, causing their peripheries to come 
in contact with the guide ropes and arrest the descent of the cage. 
Adjustable bearings are placed on that part of the bracket which 
slides upon the guide rods, so that their nip may be regulated by 
set screws and prevent sudden stoppage. The apparatus for the 
prevention of overwinding comprises means for disconnecting the 
rope from the cage, the first described mechanism then acting to 
stop its descent. (Accepted March 6, 1885). 


7325. G. W. and J. G. Penn, Cardiff. Skep or 
Cradle. (6d. 5 Figs.) May 6, 1884.—A skeleton frame is 
secured to the platform or base by passing the lower T-shaped 
ends of the supporting rods through elongated slots in the base 
and partially turning them. The rods are actuated by means of a 
series of levers worked from the top of the <e4 or through a hand 
lever or bar ting simult ly on all the supporting rods. 
(Accepted February 27, 1885). 

7714. W. W. Hulse, Salford. Cranes. (6d. 12 Figs.) 
May 14, 1884.—The illustrations show the improvements applied 
to a traveller crane, but are applicable with slight modifications 
to 7 and other cranes. The crab 2 is attached to the traveller 1, 
and is not traversed along it. Both ends of the lifting and lower- 
ing chain 5 are attached respectively to the two ends of a barrel 3, 
which may have right and left-hand spiral grooves formed in it for 
directing the lapping of the chain upon it. This chain is led from 
one end of the barrel to a guide pulley 7 mounted on the traveller, 
thence to a guide pulley 10 mounted on a carriage 8, which can be 
traversed along the traveller, thence to a sheave 13 in the lifting 
hook block, thence to another guide pulley 11 in the carriage 8, 
and thence round a pulley 12 to the other end of the barrel by a 
similar series of pulleys and sheaves, viz., pulley 11, sheave 13, 

ulley 10, and pulley 7, as shown in the plan view, Fig. 2. The 

ntermediate guide pulleys 7 on the traveller may be dispensed 
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with. This arrangement is such that the strains which the load 
imposes upon the barrel are equal on either séde of the middle of 
its length, and that the axis of the lifting hook is maintained in a 
vertical position. The barrel 3 for the hoisting chain may be 
formed in two lengths, having a space 4 between them, through 
which the chain 14 for the traversing carriage passes, or the central 
space may be formed in a barrel made in one length. The travers- 
ing carriage 8 is actuated in either direction along the traveller by 
means of a chain 14, both ends of which are connected to it, and 
which is actuated in either direction by a toothed wheel at one 
end of the traveller, and passes over a pulley 16 at the other end. 
The hoisting, travelling, and traversing hanisin is actuated by 
a vertical shaft 17 driven by quick-running rope guided by sheaves 
18 and 19. The shaft 17 drives a shaft 21 carrying three sets 
of clutch bevel wheels which, through the intervention of corre- 
sponding bevel wheels and worm gear, actuate respectively the 
hoisting, traversing, and travelling mechanism as may be required. 
The mechanism for moving the traveller to and fro comprises a 
shaft 30 extending along the traveller and fitted at each end witha 
spur pinion 31 operating two of the wheels 83 of the traveller, 
the bearings of this shaft being fixed. Where the crab ia of the 
double purchase kind the shaft of the barrel for the hoisting 
chain may be made hollow and the motive shaft may through 
it. When shafting made up of two or more shafts is — 
for communicating the power, the component shafts are formed 
with internal and external screws at their ends and are screwed 
up together in such a manner that the joined parts are flush with 
the rest of the shafting; pins may be used to prevent the joints 
from tightening or from slackening in working. When the shaft 
ing is cylindrical, one or two long grooves are formed in it to re- 
ceive the feather key of a bevel or spurwheel of a pulley which 








slides upon the shafting and communicates the motion to the crab, 
(Accepted March 10, 1885). 


506. S. 8S. Stott and R. Birtwistle, Haslingden. 
Lanc. Manufacture of Elevator Buckets. (6d. 9 Figs.) 
January 14, 1885.—Each elevator bucket is formed or blocked 
from asolid sheet or plate of metal of the proper shape and size 
without any cutting, rivetting, or overlapping edges. (Accepted 
March 17, 1885). 


931. T. Hicken, Rugby. Safety Brake Apparatus 
for Cages of Hoists and Lifts. [4d. 2 ~y) January 
22, 1885.—Wedges held out of action by the tension of the hoisting 
rope, on the pre of the rope are caused to grip the guides, 
and so arrest the fall of thecage. (Accepted February 27, 1885). 


DREDGERS. 


7483. S. Williams, London. Construction and Sus- 
on of Dredger Ladders for Working in Dee 

ater. (6d. 3 Figs.) May 9, 1884.—The object is to provide 
means whereby a dredging ladder of great length can be worked 
in a vessel having a very short hull, so that the ladder can be 
raised and deposited safely upon the deck through a well in the 
centre of the vessel, very much shorter in length than the ladder 
itself, and to so eounterbalance the ladder that the strains on the 
hoisting gear are lessened, and to arrange the shoot so that it 
shall pe ay itself automatically to suit the varying angles of the 
dredging ladder, and shall be cleared out of the way when the 
ladder is hoisted up. Referring to the illustration, the ladder is 
suspended from a shaft O entering at each side into blocks sliding 
in curved grooves F. Supposing the shaft O to be fixed in the 
position shown, the lower end of the ladder is raised or lowered 
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by means of hoisting chains passing over the pulley D to the 
winch barrel E, the ladder radiating about theshaftO. The shoot 
hangs freely between the sides of the upper end of the ladder, 
which is without cross-bracing at its upper end, the shoot being 
suspended from a shaft and connected by a link to point on the 
ladder below the shaft O, so that it is pulled forward or backward 
by movement of the ladder. A small removable shoot connects 
the adjustable shoot with the main shoot. When the ladder is to 
be raised, the blocks in the grooves F are released and the ladder 
raised by the winch E, the counterbalances C attached to ropes 
orem over the ecg B and L causing the upper end of the 
ladder to travel k along the grooves F, it being guided by 
radius rods G, allowing the lower end of the ladder to pass up 
through the well and occupy the position shown in the dotted 
lines, the shoot being cleared out of the way by its radius rod. 
(Accepted February 23, 1885). 


W. R. Lake, Lo . (J. L. Robert, Paris.) 
Jointing of Chains for Carrying the Buckets of 
Dredgers. (6d. 7 Figs.) June 18, 1884.—The bolts or pins 
are so arranged that they do not turn in the rings or bushes 
through which they pass. Referring to the illustrations, the bolt 
a is fixed with its head b abutting against a projection ¢ on the 
side of one of the outer links d, the head being preferably not 
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wider than the diameter of the bolt. A wearing ring or bush e is 
fixed around the bolt, so that there is no friction on the bolt. As 
shown, tongues f on the bush fit into slots in the adjacent portions 
of the interior sides of the links. A second sleeve or bush g is 
solidly connected with the inner link h, and turns on the fixed 
sleeve e. The wear consequently only takes place between the 
two sleeves, which can be readily renewed, (Accepted March 27, 
1885). 


STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








BRIDGING THE BRISBANE.—A syndicate has been formed 
toundertake the construction of a high level bridge over the 
Brisbane at Bulimba, a few miles below the city. The 
traffic across the river at this point is already considerable. 


THE LONDON ASSOCIATION OF FOREMEN ENGINEERS 
AND DRAUGHTSMEN.—The thirty-second anniversary of 
the formation of this society was celebrated by a banquet 
at the Cannon-street Hotel on Saturday, the 18th inst. 
It was presided over by Sir Philip Cunliffe Owen, who 
was supported by Viscount Enfield, Sir Andrew Clarke, 
Admiral Arthur, Mr. W. Woodall, M.P., Mr. John R. 
Ravenhill, C.E., and others, Mr. James Irvine, C.E., 
occupying the deputy chair. The attendance of members 
and friends was comparatively small, not more than 160 
being present. It was noticed, too, that not one known 
pees As was present, and that of the honorary stewards 
(fourteen) only two put in an appearance. Mr. Joseph 
Newton sat, for the first time on similar occasions during 
thirty-two years, mutely at the table, his name having 
been omitted from the programme. Between 70/. and 80l., 
however, were added during the evening to the benevolent 
fund of the Association. 
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THE FRUE VANNING MACHINE, 


(See page 508.) B ~~” , 





THE “ GRAPHIC” PRINTING MACHINE. 


THE INTERNATIONAL INVENTIONS 


SX HIBITION. 


Tue third of the series of Exhibitions being held 
at South Kensington, will open on Monday next, 
and, so far as can be judged from the present 
aspect of affairs, is likely to be at least as successful 
as its two predecessors. 

Probably few of the most sanguine promoters of 
the Fisheries Exhibition of 1883 ever imagined that 
their efforts would have produced such substantial 


results as followed the inauguration of that under- | 


taking. That a number of persons sufficient to 
have brought the attendance up to two and a half 
millions, should have been found interested in fish- 
ing matters, was astonishing enough, but that the 
impetus thus given to exhibition enterprise should 
have continued the success through a second season, 
and made the Health Exhibition more than rival 
its predecessor, is a greater cause for surprise and 
congratulation, As an exhibition with a definite 





object, however, that of last year was not 
nearly equal to the Fisheries, although if gauged 
by the number of visitors, the success of the 
Health Exhibition was greater. Indeed, we look 
on the 1883 Exhibition as far beyond anything 
of its kind that ever preceded it—that is, taking it 
as a special object exhibition. 

There is no subject more comprehensive than 
| that which forms the object of this year’s Ex- 
| hibition. There is hardly an incident in our daily 
| lives that does not in some way turn on inventive 
| ingenuity ; while the whole of our pleasures are the 
direct outcome of it. So long as man was dependent 
upon the unaided work of his hands for the supply 
of his necessities, his entire time was taken up in 
providing for his wants, and he had neither leisure 
nor desire to cultivate the arts, except he were one 
of the few who were born in a position to command 
the labour of others, or belonged to a nation whose 
military prowess enabled it to levy tribute on its 
neighbours. But for the great mass of humanity 








life without machinery means constant and unre- 


(See page 508. 
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mitting coil from aawn till dusk, combined wich the 
scantiest fare and the homeliest surroundings ; and 
the great amelioration that has taken place during 
the last fifty years in the lot of the working and the 
lower middle classes is entirely due to the fact that 
by means of new appliances and processes, one pair 
of hands can now do in a day as much as they were 
formerly capable of effecting in a week. This is 
true in every department of life, and a thoroughly 
representative exhibition of inventions would in- 
clude a vast range of subjects, of which the greater 
part would demand our attention. 

This journal has been from the first, to a great 
extent, a record of the progress of invention. We 
are limited, it istrue, to the broad field of engi- 
neering, but this is the one that has been more 
fruitful in ingenious thinkers than any other, and 
for this reason the coming Exhibition will be chiefly 
a display of the mechanical arts, and throughout the 
official classification, we find machinery predomi- 
nant in nearly every class. 

As time progresses the field in which the inventor 
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THE WESTON SYSTEM AT THE INVENTIONS EXHIBITION. 
(Lor Description, see Page 452.) 
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may exercise his ingenuity widens, but the diffi- 
culties in the way of producing a great original 
work, to form a landmark in the history of inven- 
tion, are increased in a far greater degree. Seem- 
ingly, the highest aim within reach of latter day 
inventors, is improvement in detail and successful 
adaptation of older devices. Nevertheless the 
march of improvement is always forward, and 
although the progress may not be so striking, it 
is none the less assured. The ground has 
been cleared by the great pioneers of invention, 
and the vast army of mediocrity can now do its 
steady, useful work. Where one original genius 
arises capable of forming new channels for the 
thought of mankind to run in, there will be thou- 
sands of painstaking observant men ready to work 
in the grooves already formed, and able by small 
degrees, each with his individual labour, of carry- 
ing the original idea, to the perfection of the com- 
pleted machine in its many spheres of usefulness. 

These toilsome workers in detail, however, are 
not without their reward. Some of the most com- 
mercially successful patents in the present day, have 
been granted for small improvements, which indeed 
may have made a great invention a practical suc- 
cess, but cannot of themselves be said to constitute 
an originalinvention. Turn where we will amongst 
modern engineering achievements, we find instances 
of this. In marine practice the great feature that 
isnow occupying attention, is the triple compound 
engine, as obvious an extension of the ordinary 
compound engine as the four-cylinder compound 
may some day be on the type now so rapidly coming 
into use. The practical introduction of the gas engine 
has been truly an era in the history of applied me- 
chanics, the full importance of which has still to be 
developed ; yet so far is the most successful gas 
engine of the day from being an original invention, 
that it took a heavy lawsuit and much able advocacy 
to establish the validity of the patent. About ten or 
twelve years ago, marine engineers and naval archi- 
tects were astonished by the wonderful speed of 
some small steam launches built on the Thames, 
and the outcome of these has been those surprising 
craft about which we are all so much exercised at 
present, the high-speed torpedo boat. Yet Mr. 
Thornycroft, in the Miranda, was not much more 
than a skilful adapter of well-established practice 
in other fields to the purposes of small-boat pro- 
pulsion ; and it is a curious feature about torpedo 
boats, that although the results obtained with them 
have been so remarkable, there have been but few 
absolutely original ideas embodied in their design 
from the first. 

The builders of early high-speed launches bor- 
rowed from locomotive engineers, and the latter are 
now in return taking the compound engines, once 
especially a marine type, and applying to locomotive 
driving. Mr. Webb’s engine, which will occupy so 
prominent a position in the coming Exhibition, is a 
monument of ingenuity and patient thought, but it 
can hardly be said to embody new principles in 
the mechanical arts. In other branches of engineer- 
ing we find the same thing. Perhaps the invention 
of the present day that comes nearest to being an 
entirely original conception is that of the basic pro- 
cess of steel production. Still Thomas and Gilchrist 
were only able to extend the sphere of an existing 
process, and it would seem as if Sir Henry Bessemer 
had rendered complete originality in the field of in- 
dustry he created as impossible, as Trevithick, 
Janes Watt, and his immediate followers did in the 
design of the steam engine. 

One great feature that contributed so much 
to the success of the Fisheries was the splendid 
collections sent by foreign countries. The United 
States, Canada, Norway, and Sweden each con- 
tributed what would have formed in itself a 
respectable exhibition, whilst Holland, Russia, 
Spain, Newfoundland, and China were thoroughly 
well represented, the latter country especially send- 
ing a very complete and valuable collection. 

The foreign element was by no means so strong 
last year. The four first-named countries were all 
absent. France, which had been very poorly re- 
presented at the Fisheries, took the leading position 
at the Health Exhibition ; Belgium, too, had a large 
space allotted to it, which it managed to fill with a 
rather monotonous collection. This year we are 
afraid that the foreign section will be even smaller 
than last. The United States appears likely to 
take the lead, a considerable space being set apart 
for the use of American exhibitors in what was, 
at the Fisheries, the Canadian Court. There 
will, however, be no official commission from the 





American Governmentas there was in 1883, for the 
simple reason that Congress dissolved without having 
gone through the necessary formalities for voting 
the requisite funds, although the preliminary steps 
were taken. This is much to be regretted, for 
when the American Government do take such a 
matter as this in hand, they carry it through in a 
vigorous and liberal manner that is not always 
found in older countries. Inventive ingenuity, too, 
is generally considered, and rightly so, to be a 
special attribute of the American people, and the 
present Exhibition cannot fail to suffer by the 
absence of official representatives from the United 
States Government, 

But if we are to have apparently little help from 
foreign countries, there will be no lack of material 
to engage the attention of the curious at the coming 
show. The additions made last year were consider- 
able, but they are far exceeded by those prepared 
for the Exhibition which will open on Monday next, 
as may be seen by reference to the plan on page 441 
and the perspective view, page 515. The South 
Gallery which, in 1883, was devoted to British deep 
sea fisheries, and last year to an uninteresting dis- 
play of advertising show cases, has been more than 
doubled in area. Where the principal dining-rooms 
have hitherto stood, there is a building of the same 
general type as the original South Gallery. This is 
devoted to agricultural machinery and appliances. 
On the right-hand side of the original gallery there 
is yet another building of the same kind. The 
principal building of the Exhibition instead, therefore, 
of being a long and comparatively narrow structure, 
comprises a broad and spacious area covered with 
three spans of roofing in place of one. The machi- 
nery in motion annexe of last year has also been 
doubled in extent, whilst in many other parts 
additions have been made and accommodation for 
exhibitors generally extended. The electric light 
which has done so much to make these Exhibitions 
popular, will be more strongly represented than 
ever, as the grounds are to be illuminated by incan- 
descent lamps. A detailed description of the in- 
stallations will be found elsewhere in the present 
issue. The fountains, to judge from the imposing 
array of workmen engaged on their construction, 
and the rumours that are heard, will be more magnifi- 
cent than ever, whilst Old London will renew its 
antiquity, and by some occult process of reasoning 
peculiar to the Exhibition mind, will be made to 
illustrate modern invention. We trust, however, in 
this quarter our sense of the fitness of things will 
be not again outraged by a photographer’s stall 
being thrust within its venerable precincts. 

One feature, the absence of which will be re- 
gretted by those who do not only look on these 
Exhibitions as only ‘‘ places of amusement,” is the 
literature which was so valuable a feature in both 
the past Exhibitions. There will be neither hand- 
books nor conference papers to be handed down to 
future generations as a monument of the Inven- 
tions Exhibition, but in place of them, several 
gentlemen, eminent in their respective walks of 
life, have been engaged to write prefaces for the 
catalogue. The step we look on as one distinctly 
retrograde, but was no doubt inevitable. 

In this present number we publish as large a num- 
ber of illustrations and descriptions of the repre- 
sentative exhibits, so far as has been possible 
within the limits at our disposal, and our 
readers will be able to glean from these some idea 
of the coming show. The Exhibition is intended to 
illustrate the progress of invention since the year 
1862, or the period of time that has elapsed since 
that last great International Exhibition was held in 
London. The chief object is to bring before the 
public the progress which has been made during 
that time ‘‘in applying the discoveries of science 
to the purposes of daily life.” This sounds at first 
a good deal like American apple parers and washing 
machines, but taken more largely there are few in- 
ventions that do not contribute to the purposes of 
daily life. That exhibitors generally have read the 
ruleinits wider acceptation may be gathered from the 
exhibits that are already in place. The first to 
arrive was one of the most weighty and interesting 
articles in the show, namely, Mr. Webb’s compound 
locomotive from Crewe. This no doubt is, or at 
any rate Mr. Webb hopes it may be, an immediate 
object of our daily life, and much the same may be 
said of Merryweather’s tramway engine that stands 
next to it. But when we come to hydraulic 
rivetters, asbestos spinning, or double band-saws, 
doubtless the ordinary visitor will find the connec- 
tion more remote, though it is none the less real. 





The Graphic and Illustrated London News are, 
we understand, both to be printed in the Exhibi. 
tion. Colour printing will be shown, and there is 
a large annexe set apart for the printer’s art 
generally. The agricultural machinery will be 
placed, as we have said, in a new building. This isa 
feature that might well have been omitted consider. 
ing the many excellent shows that are constant} 
being held both in London and the provinces and 
the great demand that there has been for space at the 
Exhibition. In the Marine Section, the Admiralty 
send a series of models ; Messrs. Sir William Arm- 
strong and Co. has also an exhibit illustrating war 
vessels, whilst a firm of engineers sends a full-size 
steam launch from Abingdon. 

Mining machinery we do not think is like] 
to prove a very strong section, although when 
the exhibits are all uncovered, it may turn out 
more attractive than it at present appears. 
Prime movers must of course be a large and widely 
distributed section. Gas engines will hold a pro- 
minent place; there are about forty in all, and the 
most familiar types are already widely distributed 
throughout the buildings. ‘There are one or 
two new designs already to be seen. The big Gallo- 
way engine of last year will do duty again, and two 
more boilers have been added to the three others 
whichsupplieditwithsteam. Anotherengine hasbeen 
erected by the same firm. Messrs. Daniel Adamson 
and Co. have also a large horizontal engine, whilst 
Messrs. Hicks Hargreaves have senta powerful engine 
fitted with Corliss valves for supplying power to the 
American Court. There will be a fairly extensive 
show of textile machinery, which may perhaps contain 
a few novelties when it comes to be opened out; a 
large power knitting machine will probably be a 
leading feature here, as also will be an exhibit of 
sewing cotton. There will be a good many machine 
tools of various kinds, Messrs. Hulse, of Man- 
chester, apparently sending the most important con- 
tribution. Messrs. Greenwood and Battley will 
have a good show of milling machinery. Waltham 
watches will be made in the American Court, some 
very beautiful machinery having been fitted up 
for their manufacture. Hydraulic machinery will 
form a strong display to judge by its extent. In this 
section the Worthington pump will doubtless attract 
attention from the interest it has created by being 
adopted for the desert route in the Soudan. Last 
year we were shown machinery for making and nail- 
ing up casks, this year there is an apparatus for 
making and nailing up boxes. Messrs. Tangye have 
a gas hammer to show, and Messrs. Easton and 
Anderson a revolving filter. Minton’s china is to be 
made, so are Chubb’s locks and Treloar’s mats, 
whilst another firm will make paper bags by ma- 
chinery. 

From a popular and financial point of view it 
would not be perhaps very rash to prophesy that 
the coming Exhibition will be a complete success, 
and doubtless it will also fulfil the higher mission 
its promoters claim for it. No doubt when we can 
examine the various courts in detail we shall find 
much that will be valuable to record in these pages. 
That there will be a great deal of fantastic rubbish 
is inevitable in an Inventions Exhibition, and 
already we have recognised a few very old acquaint- 
ances of this kind, some of them occupying positions 
of considerable importance. 

The Central Gallery is to be devoted to musical 
instruments. A separate room has been set apart 
for those anxious to test them practically. 

We append the official list of groups and classes 
into which the two divisions of the Exhibition will 
be arranged : 


—.. 


Division I.—Apparatus, Appliances, Processes, and Pro- 
ducts, invented or brought into Use since 1862. | 
. Agriculture, Horticulture, and Arboriculture. 
. Mining and Metallurgy. 
. Engineering Construction and Architecture. . 
. Prime Movers, and means of Distributing their 
Power. 
. Railway Plant. 
. Common Road Carriages, &c. 
. Naval Architecture. 
. Aeronautics. 
. Manufacture of Textile Fabrics. 
. Machine Tools and Machinery. i 
Hydraulic Machines, Presses, Machines for Raising 
Heavy Weights, Weighing, &c. 
. Elements of Machines. 
. Electricity. 
Apparatus, Processes, and ee a connected 
with — Chemistry and Physics. 
. Gas and other Illuminants. 
. Fuel, Furnaces, &c. 
. Food, Cookery, and Stimulsnts, 
. Clothing. 
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19. Jewellery. 

20. Leather, &c. 

91. India-Rubber and Gutta-Percha, &c. 

92, Furniture and Accessories—F ancy Goods, 

23. Pottery and Glass. 

24, Cutlery, Ironmongery, &c. 

25. Firearms: Military Weapons and Equipment ; Ex- 
plosives. 

26. Paper, Printing, pontiiating, Stationery, &c. 

27. Clocks, Watches, and other Timekeepers. 

28. Philosophical Instruments and Apparatus. 

29. Phowogeapey- 

30. Educational Apparatus. 


31. Toys, Sports, &c. 
Diviston I1.—Music. 
$2. Instruments and Appliances constructed or in use 
since 1800. 
33. Music Engraving and Printing. 
34. Historic Collections. 


ELECTRIC LIGHTING AT THE INTER- 
NATIONAL INVENTIONS EXHIBITION. 

Ir we were to endeavour to apportion the success 
of the two previous Exhibitions among the different 
factors which might fairly claim to participate in 
the credit, we should allot the lion’s share to the 
electric lighting. It is not that the great crowds 
that nightly thronged the buildings and grounds 
came to see the lighting, or that they took any 
special interest in the different systems or machines. 
Many of them were scarcely conscious of their 
existence, for they hurried through the courts with 
hardly a passing glance at the surrounding objects, 
and hastened to the gardens where they could enjoy 
the cool air and listen to the bands with an ease 
and absence of restraint that came as a surprise to 
people who had hitherto always had to cross the 
Channel to obtain the privilege of sitting in the 
open after nightfall, soothed by the strains of good 
music. To Edwin and Angelina, who had found a 
secluded seat, the rivalries of Swan and Edison, of 
Siemens and Brush, or of Weston and Hochhausen, 
were matters of the supremest indifference, yet it 
was partly to the exertion of these very men that 
they owed the pleasant hours. Although the evening 
promenades obtained all the illumination they re- 
quired, which was not much, from the old-fashioned 
oil float and the tallow candle, yet it is quite cer- 
tain that without the electric light they would have 
had no existence. Their raison d’étre and justifica- 
tion were that they formed an agreeable adjunct to 
the Exhibition. But if it had not been possible to 
keep the buildings open after dark, the gardens must 
have been closed also, for Mrs. Grundy would have 
recalled the memories of Vauxhall, and would have 
promptly decided that open-air entertainments were 
incompatible with British respectability. Gas was 
out of the question as an illuminant, since the 
quantity that would have been required would have 
raised the temperature of the buildings, often trying 
as it was, to a point that would have been unbear- 
able to the visitors, and eminently dangerous to the 
fabric. The electric light, however, showed up 
every detail of the exhibits to those who cared to 
examine them, without adding perceptibly to the 
summer temperature, and it enabled those who were 
bent on relaxation, to alloy their amusement with a 
fictitious interest in science, and thus to conform to 
the national custom of ‘‘ taking their pleasures 
sadly.” 

But while the electric light formed a capital ac- 
cessory to the most delightful form of entertainment 
that had been seen in London for years, another and 
a more direct use was found for it by Colonel Sir 
Francis Bolton, who devised and carried out the 
illumination of the fountains, an absolutely novel 
idea which was as beautiful as it was striking. This 
of itself was sufficient to attract thousands who 
were but little interested in the main object of the 
undertaking. It is ungenerous to speak ill of the 
dead, even if the object of the remark be merely 
the defunct Exhibition of last year, but it is difficult 
to take a retrospect of its' good and bad points 
without remembering that it bore a greater re- 
semblance to a mile of grocers’ shops than to a 
museum of hygiene and sanitation. Yet in spite of 
this the ability and foresight of the management 
found objects of interest for all tastes, and were so 
fortunate in providing novelties that the public has 
almost ceased to take notice of the avowed object 
of the Exhibition, and concentrates its attention 
upon the extraneous attractions. A reputation for 
cleverness while peculiarly flattering to him who 
enjoys it, bring with it a heavy tax, and demands 
the most constant exertions for its maintenance, 
and this year the resources of the Committee must 
have been strained to fulfil the popular expectation. 
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THOMSON-HOUSTON SYSTEM OF ELECTRIC LIGHTING; INVENTIONS EXHIBITION. 


(For Description, see Page 452.) 
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THE BRUSH SYSTEM AT THE INVENTIONS EXHIBITION. 


(For Description, see Page 453). 
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ELECTRIC LIGHTING AT THE INVENTIONS EXHIBITION. 
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BRUSH ARMATURE AND LAMPS. (See page 453.) 
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THE CLARK AND BOWMAN LAMP, (See page 453.) 
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THE EDISON-HOPKINSON DYNAMO. (See page 456.) THE EDISON DYNAMO. (See page 456.) 


















































MATHER AND PLATT’S ENGINE AND DYNAMO. (See page 456.) 


So far as the electric lighting is concerned, the | gardens. The Chinese lanterns and the tiny coloured! lamps. But although the incandescence lamp has 
action of the authorities leaves nothing to be lamps that just gave light enough to show how dark usurped the oftice of its more modest predecessors, 
desired. It is increased in area, in variety, and in the evening was, have all disappeared, and have it does not occupy their positions. Even the small 
brilliance, and to crown all it is applied to the been replaced by the glowing filaments of the Swan 5 candle-power lamps that are being used, would mar 
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THE JABLOCHKOFF SYSTEM AT THE INVENTIONS EXHIBITION. 


(For Description, see Page 456.) 
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THE SUN DYNAMO, 





(See page 456.) 





SWAN LAMP. 
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THE WESTINGHOUSE HIGH-SPEED ENGINE. (Sve page 509.) THE DAVY MoTOR. (See page 509.) 





THE SUN LAMP. (Sce page 457. THE WILLANS HIGH-SPEED ENGINE. (See page 509. 
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DETAILS OF PARSONSS ENGINE. (See paye 460.) 
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MATTHEWS'S THREE-CYILNDER ENGINE. (See page 460.) 
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by the firms that did not stand in the front rank, 
the changes are such that need very great technical 
skill to appreciate, and can often be only demon- 
strated by actual tests. 

The illuminating of the fountains is practically 
the same as last year, except that the beam thrown 
from the clock tower will be no longer used, and 
all the light will be projected from below. The 
current will be supplied by the same Siemens 
dynamo which excited so much interest last autumn 
by its great capacity, and is used in twelve arc lamps, 
of which seven are focus-keeping and five are hand 
lamps, taking 60 ampéres each. These lamps are 
arranged in a hollow island, a kind of diving-bell 
whose top just shows over the surface of the water 
in the central pond, and from which there spring 
tive fountains. The rays of the lamps are thrown 
upwards, as shown in the annexed diagrammatic 
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sketch. Immediately below the nozzle J of the 


central jet there is fixed a circular plate of glass 
G G, which forms a water-tight window in the roof 
R R of the chamber under the island, and below 
this, and coaxial with the jet, is fixed a sixth order 
cata-dioptric holophote H, about 23 in. in diameter, 
built up of six reflecting zones, and a central Fresnel 
lens, constructed of a middle lens and two refrac- 
tory rings. The focus length of this holophote is 
150 millimetres, and it condenses the rays as shown. 
Near the focus is placed a hand are lamp L, with 
the carbons at such an inclination that the glowing 
crater throws its light upwards. The four corner 
jets are illuminated in a similar manner, except 
that they have lenses instead of holophotes. There 
are also eight smaller lamps, besides those mentioned 
above, to throw oblique rays on to the ascending 
streams. 

The names of firms who undertake the lighting 
of the buildings, and the parts that are allotted 
to them, are shown in the plan and Table on 
page 441, both of which will probably receive some 
slight alterations before the Exhibition is fully com- 
pleted, as the final arrangements are not settled at 
the time we write. The modifications will, however, 
be small. It will be seen that the area of the build- 
ings has been enlarged by the erection of two long 
galleries, the North Court and the South Court, at 
either side of the South Gallery, which formed the 
continuation of the entrance last year. The centre 
building will retain its thousand and eighty points 
of light twinkling at the angles of the beams, and 
its neighbours to the right and left will be lit almost 
in the same way, each by nearly a thousand lamps 
of the Edison and Victoria (Brush)types respectively. 

The general lighting has been greatly altered 
since last year, and the positions of the former 
exhibitors have in many instances been changed. 
Although we have applied the word ‘‘ exhibitors” 
to the firms who show electric light apparatus in 
action, it would be more correct to style them 
contractors, for in the great majority of cases they 
are being paid for the use of their machinery, which 
is under the entire control of Mr. Gooch, the elec- 
trical engineer to the Exhibition, and his staff. 
The positions of the various systems may be gathered 
from the plan and table on page 441, and from the 


latter it will be seen that while most of the well- 
known names are present, there are also a few 
which did not appear at the Healtheries. Among 
these are Messrs. Clarke, Chapman, and Co., of 
Gateshead, who show a combined dynamo and 
motor, the invention of the Hon. C. A. Parsons. 
These machines, which will be found illustrated 
and described in detail on another page, have 
already excited much interest in electrical circles, 
although little is known of their performances 
except by rumour. Yet, making all allowance for 
the proverbial inaccuracy of popular reports, it is 
nevertheless matter for considerable surprise to 
learn that a steam motor has been constructed that 
has only one moving part, and can run at many 
thousands of revolutions per minute, without an 
expenditure of steam that is perfectly prohibitory. 
Messrs. Goolden and Trotter are also a new firm 
in a certain sense; they are the successors to 
Mr. Edmunds, who introduced the Brush appa- 
ratus to this country, and Mr. Trotter is the 
inventor of the dioptric system of globes for 
electric lights, by which the rays are so bent 
that an equal illumination is obtained over 
a wide circle, the principal portion of the light 
being deflected to the circumference, and only a 
small portion being allowed to fall in the immediate 
vicinity of the lamp (see vol. xxxviii., page 415). A 
pair of these globes are illustrated on page 455 of 
the present issue. Their plant consists of 21 
Hochhausen lamps and dynamos ; 300 Woodhouse 
and Rawson lamps in vitrite holders in the Austro- 
Hungarian Court, fed by three Halifax dynamos 
(one being spare), each giving 74 units of 1000 
watts ; three Halifax dynamos (one being spare), to 
work the Stanhope arc lamps ; eighty incandesence 
lamps in the offices and cellars fed by two dynamos 
driven by Davy motors. Messrs. J. D. Andrews 
and Co., who light the electric light machinery shed, 
are a Glasgow firm, who have established a large 
business in the north, particularly among ship- 
owners. They contribute both dynamos and arc 
lamps of a new type, which we hope to illustrate 
shortly, and for the present content ourselves with 
a verbal description (page 456). It was proposed 
that a portion of the building last year should be 
allotted to Messrs. Gaulard and Gibbs, but for some 
reason the scheme fell through, and consequently 
they now appear at South Kensington for the first 
time. They are showing how a long circuit, re- 
quiring a very considerable amount of electricity, 
may be lighted by the use of a small main conduc- 
tor, traversed by a comparatively insignificant 
current ata high potential. At each point where 
a light is required a secondary generator is inserted 
in the main circuit, and a current is induced having 
the required number of volts and amperes for the 
lamp to be used. Messrs. Cordner, Allen, and 
Co, are new-comers to the electrical world in their 
own names, although they are well known from 
their former connection with the Brush Company. 
They exhibit thirty lamps in the Central Gallery, 
named after their works, the ‘‘ Stanhope.” Messrs. 
Laing, Wharton, and Down, of Holborn Viaduct, 
are introducing the Thomson-Houston system (see 
page 442) to this country, and exhibit sixty-nine 
lamps varying from 2000 to 4000 candle-power each, in 
the East Gallery. They have also a few incandescence 
lamps arranged in compound parallel with the arcs. 

Turning now to the older firms, we find that the 
Brush Company, in addition to the incandescence 
lamps mentioned above, light the Queen’s Gate 
annexe by twenty-four arc lamps of 4000 candle- 
power nominal, fed by two new type dynamos, 
wound to give a current of 20 amperes, and 
coupled in series. In the East Arcade they have a 
stand, upon which they are showing a new electric 
motor which we hope to illustrate shortly. The 
Sun Lamp Electric Company is in possession of the 
same places as it occupied last year, namely, the 
cascades and the Austrian Court (formerly called 
the Water Pavilion), and in addition is lighting the 
Duval dining-rooms with nine lamps, and the space 
between the entrance and the Middle Court, also 
with nine lamps, placed above the glass roof. This 
last arrangement is expected to give a very pleasing 
effect. The machines of the Giilcher Company 
show that the staff has spent a very busy year, for 
they have been greatly modified and improved. 
The number of poles has been increased from four 
to eight, and the armature core has been entirely 
remodelled, with the result that a damaged coil can 
be unwound without dismantling the machine. The 
output and the efficiency have also been increased, 





and the speed reduced. The incandescence lamps 
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used by this company are the manufacture of 
Messrs. Davidson, Jackson, and Duncan, of Gates- 
head, a new firm of which some of the partners 
were formerly connected with the Swan Company. 
The Giilcher machines are driven by three Westing- 
house and two new pattern Coalbrookdale engines, 

The makers of high-speed engines are exceedingly 
well represented. Although the bulk of the power 
is provided by Messrs. Davey, Paxman, and Co., of 
Colchester, who have on the ground eighteen large 
boilers and five engines, yet we also find the Willans 
engine, Mather and Platt’s engines, the Parsons 
engines (two varieties), the Elwell-Parker engine, 
the Westinghouse engine, the Coalbrookdale en- 
gine, the Davy engine, the Spherical engine, the 
Allen engine, and the Matthews engine, a list 
which appears about to exhaust the whole class, 
with the exception of the Brotherhood engine. 

It will thus be seen that the present Exhibition 
will fairly represent all the electric lighting interests 
at their present stage of development, and will 
enable a fresh comparison to be made between their 
merits. We will now proceed to consider the 
different exhibits in detail. 

THE Weston System. 

The Maxim-Weston Electric Company, Limited, 
of Victoria-street, show both arc and incandescence 
systems of lighting, the apparatus for the latter of 
which is illustrated on pages 438 and 439. The 
filaments of the lamps, Fig. 1, are prepared by a 
new process. Gun-cotton is dissolved in ether and 
camphor under pressure, forming pyroxyline, which 
is dried in sheets resembling gelatine, about } in. 
thick ; then these sheets are treated with sulphide 
of ammonium, which converts them into a form of 
cellulose called tamidine. The sheets are then 
split to .043 in. thickness, and are still further re- 
duced by rolling till they are .003 in. or .004 in. in 
thickness. The filaments are cut from this material 
by dies, and are afterwards carbonised between 
sheets of paper in the usual way. The resistance 
of the 16-candle lamp is 400 ohms cold, and is, 
therefore, greater than that of any other filament 
used for such purposes. The filament is waved to 
increase its length and resistance, and also to secure 
a better distribution of the light. The 125 candle- 
power lamps require a current of 2} amperes and 
an electromotive force of 150 volts. They are com- 
bined with a switch (Fig. 2), in which a slow motion 
of the handle turns a cam to release a spring switch 
which makes or breaks the circuit at two places. 
Figs. 3 to 9 show a number of fittings. Fig. 3 
represents a suspended holder and reflector for the 
125 candle-power lamp ; Figs. 4 and 5 show a joint 
for swinging brackets ; and Figs. 7 to 10 are different 
arrangements of factory fittings. Fig. 6 shows a 
portable plug connection. The dynamo is illustrated 
on page 439. The core is formed of thin iron plates 
with intervening ventilating spaces, and is wound 
with a double circuit to prevent the danger of small 
pieces of copper forming a short circuit between the 
adjacent plates of the commutator. The number 
of the sections is very large, and the external dia- 
meter of the armature is very slightly less than the 
distance between the field magnets, so that it runs 
in an intense field. The bearings are carried by 
brackets projecting from the pole-pieces, that at 
the driving end being supported both at top and 
bottom, while that at the commutator end has only 
one bracket to leave ample access to the brushes, 
which can be moved as required. 


THE TuHomson-Hovuston System. 

Messrs. Laing, Wharton, and Down, of Holborn 
Viaduct, light the Chinese Court with 69 arc lamps 
on the Thomson-Houston system, and with a few 
incandescence lamps. ‘This is the first time this ap- 
paratus has been shown in England, but it is in 
extensive use in the United States, where it is 
favourably known. The dynamo machine is 


different in appearance and construction from all 
other generators, and presents many features of 
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novelty. It is shown in perspective in Fig. 1, page 
442, while Figs. 2 and 3 illustrate the manner of its 
construction. To understand the form of the field 
magnets let the reader picture to himself a hollow 































HN Ate OES ONAL ESE ne 




















May 1, 1885. | 


ENGINEERING. 





453 








iron cylinder coiled internally with two conductors, 
traversed by a current. These will induce polarity 
in the cylinder, and if the ends be doubled in, this 
polarity will be increased by the influence of both 
sides of the coil being simultaneously utilised. In 
the actual construction the outer portion of the tube 





is replaced by iron bars which serve as a framework 
to carry the inner cylinders. The axis of the arma- 
ture lies at right angles to the axis of this cylinder, 
and across thelines of force. The armature, Fig. 3, 
consists of a core formed of a hollow iron shell in the 
form of an oblate spheroid, mounted upon two con- 
cavo-convex poles provided with bosses for the re- 
ception of the spindle. The core is wound with 
varnished iron wire to increase its magnetic conduc- 
tivity, and over this there are laid three coils of 
insulated conductors lying in planes at 60 deg. 
from each other, and forming together with the core 
aspherical helix. To secure both electrical and 
mechanical symmetry the coils are wound in the 
following order: first half of No. 1; first half of 
No. 2; whole of No. 3; last half of No. 2, last 
half of No. 1. By this arrangement the armature 
ispractically balanced, and strands having dangerous 
differences of potential are not adjacent to each 
other. One end of each coil is secured to its two 
fellows, and the other end is connected to one of the 
three plates which form the commutator. Thus 
the coils are not independent, and the circuit 
between the brushes must always include two of 
them at least. When used for are lighting the 
current is maintained at constant intensity no 
matter how many lamps may be in use, by a device 
which automatically moves the brushes round the 
commutator. This consists primarily of a magnet 
(Figs. 1 and 4), the armature of which is connected 
by a series of levers with the yoke in which the 
brushes are mounted. The coils of the magnet 
receive a variable amount of the main current which 
is shunted through them by a controller magnet 
(Fig. 5); this consists of a pair of cores and hollow 
coils. 

The are lamps used in this system are illustrated 
in Figs. 6 and 7, of which Fig. 7 is an elevation 
of the mechanism, and Fig. 6 a general perspective 
view with the covers removed. The noticeable 
feature of the lamp is the absence of glycerine cy- 
linders, dash-pots, pendulums, and other devices 
for steadying the descent of the carbon. The two 
coils D and S (see annexed diagram) are in the 
main and shunt circuits respectively, and exercise 
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opposing effects upon the balance C which operates 
the clutch g, by which the upper carbon is manipu- 
lated. As the are lengthens, the current in the 
coil S increases until the clutch loses its grip upon 
the carbon-holder, when the latter slides down 
until the augmented current in the lower coil draws 
the balance in the opposite direction. The holder 
is thus gripped again, and if it has fallen too far it 
1s raised a little. When the carbon is nearly con- 
sumed the clutch enters the groove N, and operates 
a cut-out which switches the current out of the 
lamp. There are 45 lamps of 2000 candle-power, 








eight of 1200 candle-power, and 6 of 4000 candle- 


power, in the Exhibition. 
Tue Brush APPARATUS. 

To write an account of the Brush apparatus is to 
relate a twice-told tale. Every one who pretends 
to any acquaintance with electric light machinery 
has read frequent descriptions of it before, and 
would naturally skip a notice bearing such a head- 
ing as the above. In the case of most other systems 
he would at least run his eyes down the column to 
see if it contained any novel information, because 
he knows by experience that every few months sees 
a modification or an improvement. But the Brush 
arc-lighting apparatus burst upon the public com- 
plete and fully equipped, like Mercury springing 
from the head of Jove, and for years it remained 
without an alteration, preserving intact its original 
form. Last summer, however, saw a slight change. 
The old cast-iron armature core was abandoned for 
a built ring of wrought iron (Figs. 1, 2, 3, page 444) 
composed of a long strip B wound into a spiral with 
intervening plates H to form the bobbin flanges, and 
secured by rivets r let into a foundation ring. The 
effect of the change from cast to wrought iron is an 
increase in the output of the machine of more than 
50 per cent., so that the former 40-light type now 
feeds 65 lamps (Fig. 1, page 443). 

But are lighting some time ago fell from its 
former position and yielded precedence to the 
steadier and more agreeable effect of the glow lamp. 
To meet this departure, the Brush Company, or 
to give them their proper and somewhat extended 
style, the Anglo-American Brush Electric Light 
Corporation, Limited, brought out the Victoria 
dynamo, a modification of the Schuckert machine, 
and by its aid they have secured a position in incan- 
descence lighting which will bear comparison with 
that they attained with their original system. Fig. 2 
illustrates the size of dynamo known as H,; this 
produces a current having an electromotive force of 
110 volts, and will feed 550 lamps, requiring 
.72 ampere each. There are six poles and conse- 
quently six neutral points in the commutator, but as 
all the segments of equal potential are connected 
together only one pair of brushes is required. There 
is some dispute as to whom the original credit of 
this arrangement belongs, but it was independently 
invented and worked out by Mr. Mordey, one of 
the company’s engineers. The following list gives 
particulars of the various sizes of Victoria dynamos. 


List of *‘ Victoria” Dynamo-Electric Machines. 


Number of 





on CL Watts in Revolutions 
Type a — External per 
Lamps. Circuit. Minute. 
A. 12 75 1800 
B. 50 3,500 1000 
BL 75 5,000 1400 
D; 125 9,000 850 
DL 175 12,000 1000 
F, 275 18,000 55 
FL 400 27,000 75 
H; 55 36,000 350 
Slow-Speed *‘ Victoria” Dynamos for Ship Lighting. 
B, slow 50 3,000 900 
ape 110 7,200 600 
1 ae 220 14,500 400 
Vi ys 300 20,000 400 
j; ae 55 36,000 350 





The incandescence lamp supplied by the Brush 
Company is named the Victoria, after their works 
in Belvedere-road, S.E. Its manufacture, like that 
of most other lamps, is in the main an open secret, 
the same general process being followed by all 
makers, each of whom has some special points of 
detail, which are supposed to be of value. This 
lamp is made in four sizes of 10, 20, 40, and 50 
candle-power, and in two series requiring 60 and 
100 volts respectively. A special type, requiring 
80 volts, is constructed for the Admiralty in order 
that they may be fed by the same dynamo that 
drives the search lights. The Royal Navy has been 
an exceedingly good customer to the Brush 
Company, who have secured the lion’s share of 
the orders, and have designed special fittings to 
suit them. Fig. 4, page 443, and Fig. 4, page 444, 
show two forms of brackets supplied to Her Majesty’s 
ships. The ordinary type of lamp-holder is illus- 
trated in Fig. 3, page 443, and in Fig. 5, page 444. 

THe StanHore Lamp. 

Messrs. Cordner, Allen, and Co., Limited, of 20, 
Bucklersbury, E.C., and Wandsworth Bridge Wharf, 
Fulham, are lighting the central gallery with 24 


Stanhope lamps of 750 candle-power each. This 
lamp is the invention of Messrs. Thornton and Ro- 
manze, and is shown in the figures on page 444. 
It consists of a pair of differential solenoids arranged 
one over the other as in the Siemens pendulum 
lamp, Within these coils there is a soft iron core 
which is exposed to their differential action, being 
raised when the arc is too short, and drawn down 
when it is too long. To support the greater part 
of the weight of the core there is attached to it a 
long bar which passes right through the coils and 
projects beyond them at each end. At the lower 
end it carries a crosshead, hung to the fram- 
ing above by two adjustable springs which carry 
the weight of the core, the bar, and all the appa- 
ratus mounted on the bar. This latter consists prin- 
cipally of a quick pitched screw passing axially 
through the two coils, and carried at each end in a 
bracket projecting from the bar. At the upper end 
of the screw is an escapement wheel which gears 
with an escapement, the pallets of which are wide 
enough to allow the screw to rise and fall with the 
core without coming out of gear. When it attains 
a certain elevation, equal to rather more than the 
full length of an are, a projection on the bearing 
of the screw stops the motion of the escapement. 
It will thus be understood that within the hollow 
space in the centre of the solenoids, there is a cen- 
tral screw, a hollow cylindrical core, and a bar, the 
whole connected and moving together. Further in 
the space between the screw and the core, there 
works a nut connected by a rod to the upper carbon- 
holder. This nut does not revolve, but slides down 
the screw, obliging the latter to rotate and work the 
escapement at thetop, supposing the latter to be free. 
It is ordinarily locked, of course, but as the carbon 
wastes, the core gradually descends until the stop 
is removed from the escapement and it begins to 
vibrate, so that the screw may rotate and the nut 
descend. When the arc is restored the increased 
current raises the core, the screw, and the carbon- 
holder, and locks the mechanism. 

Referring to theillustrations, page444, Aand Bare 
the solenoids. The bar D which passes through them 
carries the core C and the screw, and this latter 
supports the nut G, and the bar H attached at its 
upper end to the nut, and carrying at its lower end 
the upper carbon-holder. The weight of these pieces 
is supported, when there is no current flowing, by 
the crosshead M and the springs NN. Attached 
to the top of the screw by a ratchet is the escape- 
ment wheel K, which drives the escapement L, 
except when the stop E!' on the arm E comes in 
contact with the screw L' on the pallet. The auto- 
matic cut-out drrangement consists of a solenoid P, 
the core of which is pressed upwards by springs, 
and makes contact between two metallic strips S, 
forming part of the by-pass circuit through the re- 
sistances Q R. When the current is turned on to 
the lamp, the carbons being in contact, the greater 
part passes from the terminal T to the lower carbon, 
and by the top carbon and flexible conductor W to 
the coils A and P and to the terminal V. The current 
flowing through the coil P draws down its core, 
which breaks the connection between the contacts §, 
and so breaks the cut-out circuit from the terminal T 
through the coils Q and R, and by contacts S to the 
terminal V. The current passing through the coil 
A attracts the core C upwards and separates the 
carbons. When the core drops it allows the escape- 
ment lever to vibrate and the screw to revolve, 
feeding the carbons together, when the core will 
again be raised. 


CLARK AND Bowman’s Lamp. 

The East and West Quadrants are illuminated 
by fourteen arc lamps of the pattern invented by 
Messrs. Clark and Bowman, of Brixton. This lamp is 
remarkable for its great steadiness, and for the sim- 
plicity of its mechanism. It is illustrated in Figs. 1 
to 3, page 444, the two former showing the feeding 
apparatus at rest and in motion respectively, and 
the third being a detail of the feeding device. The 
mechanism consists of two parts, which fulfil two 
distinct functions ; the first measures the variation 
of current, and when this attains a certain amount 
it calls the second into action, and this latter effects 
the feeding. By this division of labour great steadi- 
ness is secured, and the usual necessity for brakes, 
dash-pots, and pendulums is avoided. The magnet 
jis the regulator, the magnet d the feeder. The 
former is in a shunt circuit round the arc, and as 
the carbon wastes the current circulating in its coils 
increases, and exercises a gradually growing attrac- 





tion upon the shutter-like armature i, which is held 
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THE GERARD DYNAMO. (See paye 460.) 


GAULARD AND GIBBS’ SECONDARY GENERATOR. (See paye 458.) 


THE HOCHHAUSEN LAMP. (See page 457.) 

















RECKENZAUN’S ELECTRIC MOTOR. (See page 496.) 
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COX-WALKER’S LAMP-HOLDER. (See page 460.) 
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WOODHOUSE AND RAWSON’S FITTINGS. (See page 460.) 
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THORPE’S INDICATOR. (See page 497.) 


























i WALKER’S WATT METER. (See page 496.) 
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DETAILS OF SUN DYNAMO. (See page 457.) 
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back by the light spring h'. When the length of 
the arc has reached the limit, which in practice is 
only about ;4; in. above the normal, the spring / on 
the armature touches the contact screw f, and com- 
pletes a circuit through the wire f! to the spring x 
(Fig. 2), and thence through a flexible conductor to 
the coils of the magnet d. This immediately draws 
down its armature and feeds forward the carbon 
a certain amount. At the same time it breaks its 
circuit at #1 x, and its armature is raised by its 
spring to renew the contact. If the former feed 
was not suflicient, another takes place, and so on 
until the armature k' of the controlling magnet falls 
back. The feeding mechanism is shown in Fig. 3. 
The armature ends in a clip washer b!, which is 
carried in trunnions on the bracket a, and is con- 
nected to a second washer 6? below. As the first 
washer loses its hold, the second obtains a grip and 
forces the rod down positively, and it does not re- 
linquish its grasp until the former has already re- 
gained its hold. 


THe GULCHER SYSTEM. 

The Giilcher system of electric lighting was con- 
ceived and carried out on the principle that all the 
lamps should be arranged in parallel arc, instead of 
in series. At the time it was introduced to this 
country it was the universal practice, when more 
than one arc was maintained from a generator, to 
pass the current through the several lamps one after 
another, making the initial electromotive force 
sufficiently great to force the current through the 
total resistance of the circuit. When more than 
four or five lamps were used it was possible for an 
incautious person to receive a severe shock, and in 
extended circuits more than one man met his death. 
As a remedy for this danger, Mr. Giilcher devised 
an are lamp that would burn under the same con- 
ditions as are now adopted for incandescence lamps, 
that is, placed between mains that were supplying 
several other similar lamps, and he at the same 
time brought out a dynamo capable of giving large 
currents at low electromotive force. 

The dynamo, page 444, may be described as a 
four-pole Gramme machine, that is it hasa Gramme 
wound armature rotating through four pole-pieces 
alternately of north and south polarity. There are 
consequently four brushes on the commutator. In 
order that all the lamps may burn under as nearly 
as possible identical conditions, the leads are ar- 
ranged as shown in the annexed sketch, where it 











will be seen that the resistance of the leads between 
the machine and lamp is identical in each case, the 
total distance traversed by each portion of the cur- 
rent in proceeding from the dynamo to the lamp 
and the lamp to the dynamo being always the same, 
as shown at A, B, and C. 

The following is a list of the standard Giilcher 
dynamos and arc lamps : 

THE GuLCHER Exectric Licut CompaNny’s DyNAMos 

AND LAMPs. 

Lighting Machines. 
— 
9] 


+ 


va 
Om Cobos" 


Plating Machines. 
Amperes. 
500 
1700 5 
Arc Lamps. 
Amptres. Actual Candles, 
4.5 450 
8 1000 
15 2300 
Incandescence Lamps. 
Candle-Power. Electromotive Force. 
5 15 


0 
10 30 
15 45 
20 45—CO—80 —95 
30 60 
50 100 
100 
The glow lamps originally used by the Giilcher 


100 
Company were the invention of Professor Crookes, 
and were formed of fibrous filaments, in which the 


Volts, 
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: mroZ 
> ps 


tors" 





cellular structure is more or less destroyed by im- 
mersion in cupro-ammonium. This year, however, 
these lamps are being superseded by others more 
nearly resembling the Swan type as explained 
above. 

Further particulars will be found in ENGINEERING, 
vol. xxxiii., page 443, and at vol. xxxviii., page 423. 


Tue Epison Swan Exuisir. 

The Edison and Swan Company undertake the 
lighting of the entrance, the vestibule, and the 
South Court. Inthe former they place 400 Swan 
lamps of 10 candle-power, and in the two latter 700 
lamps, partly of Swan and partly of Edison manu- 
facture. The lamps will be placed alternately on 
two separate circuits, one-half being driven by 
Edison-Hopkinson dynamos and the other by 
Edison ‘‘L” dynamos, the two batteries being on 
different engines, so as to avoid all the lights being 
extinguished at one time. The Edison-Hopkinson 
dynamos are the long 10 in. type designed to run 
at 800 revolutions and feed 450 lamps, requiring a 
current of 110 volts. 

The original Edison dynamo has received great 
improvement at the hands of Dr. John Hopkinson, 
and while its general appearance has remained the 
same, its ovtput has been very largely increased as 
the effect of new proportions in the magnets, pole- 
pieces, and coils. The result is that while the size 
of the machine has been decreased, and its weight re- 
duced, the number of lamps that it will feed has been 
largely augmented and the efticiency has been raised. 
The latest type of machine is illustrated on page 
445, where there is represented a dynamo designed 
to furnish a current of 250 ampéres with an electro- 
motive force of 55 volts. The exterior dimensions 
are: Length, 56in. ; breadth, 36in. ; and height, 
60 in., the net weight being 32cwt. The resistance 
of the magnet coils is 7.54 ohms, and that of the 
armature .009 ohm. The commutator has forty 
divisions formed of copper bars insulated with mica, 
and the helix runs at 900 revolutions per minute. 
The efficiency of the machine is deduced from the 
following figures : 

Horse- 

Power. 
21.78 
0.54 
0.96 


Watts. 
Total electrical power developed 16,246 
rh ie 401 


Loss in magnets ... 
»» armature pe = 
Power available in outer circuit 
when run with a current of 
275 amperes and an electro- 
motive force of 55 volts x 


Hence 


720 


15,125 20.28 
Per Cent. 
Electrical efficiency es =e oe 93.1 
Loss in magnets Ree be: 2.4 
» armature ... as a ose 4.5 

A machine of this description will be shown in 
the Eastern Arcade, which has been run continuously 
for a fortnight without any stoppage whatever ; at 
the end of this time the commutator was found to 
be quite smooth, and the brushes to have only 
worn ;;in. There are two brushes on each holder, 
and they are independently adjustable. 

There will be five L Edison dynamos (page 445), 
each feeding 150 lamps. This type of machine needs 
very little explanation, as it has already been before 
the public foralong time. There are four columns 
on the field magnets, and a switch is mounted on 
the upper crossbar. 

The general appearance of the Swan and Edison 
lamps is shown by the views on page 447, the former 
lamps being shown singly under a shade, and the 
latter in a five-armed group. 

Messrs. Mather and Platt, of Salford, were from the 
first associated with the Manchester branch of the 
Edison Company, and built dynamos for them. 
Recently,* however, they have brought out a 
dynamo machine of their own, and have devised 
several forms of driving gear designed to supersede 
the use of excessively high-speed engines. The 
engine and machine that this firm is showing at 
South Kensington is illustrated in Figs. 1, 2, 3, 
and 4, page 445, from which it will be seen that a 
pair of diagonal cylinders 8 in. in diameter by 10 in. 
stroke, drive on to a crankshaft fitted with a fly- 
wheel which is connected by a belt to the pulley on 
thedynamo. In order to give the strap more grip, 
it is carried round a tightening pulley riding loose 
on a stud fixed in a swivelling arm. The lower end 
of the arm is formed into a wheel quadrant gearing 
into a worm carried on a spindle at the end of the 
bed of the dynamo. By turning a handwheel on 
the spindle, the arm, and with it the pulley, 





* See page 156 ante, 





is raised or lowered, and thus the strap is 
wrapped less or more round the pulley, as re- 
quired, giving a neat and effective strap driving in a 
small space. The engine makes 175 revolutions per 
minute, and the gearing is in the proportion of 
6 to 1. The dynamo is a modification of the 
Gramme machine, following the lines adopted by 
Dr. John Hopkinson in his reconstruction of the 
Edison generator, The magnet cores are of wrought 
iron, and are fitted with pole-pieces of enlarged 
section, the lower of which forms the bedplate of 
the machine. The commutator is formed of forty 
bars of toughened brass, and is of considerably 
larger section than is usual; it is provided with 
two brushes at each side, capable of separate adjust- 
ment, and arranged with elastic forward thrust and 
butt contact. The machine is compound wound, 
and by reason of its efficient ventilation is capable 
of carrying a very heavy current, the one illus- 
trated being designed to feed 200 lamps. The 
following is a list of Mather and Platt’s dynamos : 


Extreme Dimensions, 


re 


Number of 20- 
Electromotive 
Force in Volts. 

|; Output in 
Amperes 
Breadth 

Sizes of 
Pulley 


5 | Length. 


| 
- 
oe eo te SF 


. in. ft. in. 
1 1 { 


50 
50 
100 
100 
100 


30 to 1650 
1150 
1100 
1050) 3 


40 3 
60 8 10 
4 4 
6 6 
3 


i 

2 § 

3 0 ,, 120 
a) 4500 4 

5 


1 
2 
2 
350 3 


9 





A machine of this type, capable of feeding 350 
lamps, is employed in lighting the space occupied 
by the machinery of the Edison and Swan United 
Company, and for working lamps in connection 
with various ship fittings. 


THE JABLOCHKOFF LIGHTING. 


The South Central Gallery is lighted by 30 lan- 
terns, in each of which there are fitted eight Jab- 
lochkoff candles. Two of these are always burning 
at once, and thus a very uniform illumination is 
secured, as the one hides whatever irregularity or 
flickering may occur in the other. Each candle lasts 
about two hours, and at the end of that time the 
current is switched by hand into a second pair. 
They are shown in various kinds of fittings, pen- 
dants, brackets, and lamp-posts, being all employed 
to illustrate the various ways in which the lanterns 
may be disposed. The candles are arranged five in 
series, and are fed by three dyramos, a fourth being 
held in reserve. The generators are of the self- 
exciting alternate current Gramme type, illustrated 
in Figs. 1 to 6, page 446. Each machine con- 
sists of two parts, an alternating machine and a 
small direct current dynamo, that serves to excite 
the field magnet coils of the former. The smaller 
machine (Figs. 1 and 2) is of the ordinary Gramme 
type except that the magnets are supported by a 
hollow ring. In the larger machine the armature 
is stationary and the field magnets revolve, an ar- 
rangement which permits of the ends of the indi- 
vidual coils being brought to a grouping table and 
connected up in any required order. The coils are 
wound on a hollow wrought-iron ring-core (Fig. 3), 
and are supported by screws taking into stretchers 
arranged between the two end frames. An arm 
carrying a wire brush (Fig. 1), serves to place in 
communication the coils of the moving electro-mag- 
nets with the exciting circuit. The current is col- 
lected and transmitted by small brushes of silvered 
copper wire. The brushes are moved by means of a 
small endless screw. For regulating the power of 
the machine an adjustable resistance is introduced 
between the exciter and the electro-magnets. This 
generator is made in two sizes weighing 616 lb. and 
990 lb. respectively. Fig. 7 shows a group of 
candles in the holder. Since last year’s Exhibition 
the Jablochkoff Company has been reconstituted, 
and although bearing the same name and using the 
former apparatus it is, to a great extent, a new 
concern. 


AnpDrREws’ Exectric Licut APPARATUS. 


Messrs. J. D. F. Andrews and Co., of Woodside 
Works, Glasgow, light the electric machinery shed. 
Both machines and lamps are of a new pattern, which 
we hope to illustrate in an early issue. For the pre- 
sent we may explain that the generator is a four-pole 
Gramme machine, arranged in a novel way. The 
armature rotates within a cylinder, nearly three 
times as long as itself, and formed of wrought-iron 
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bars, arranged like the staves of a cylindrical cask. 
The cylinder or cask, to keep to our simile, is not 
entire all the way round, some of the staves being 
omitted, so as to create four longitudinal openings, 
90 deg. apart. These staves form the field magnets, 
the central portions being the poles, and the bobbins 
being arranged at each end of each group. There 
are no pole-pieces, and consequently there is no 
break in the magnetic circuit, except at the neutral 
points, where the framing acts as a coupling between 
adjacent magnets. 

The are lamp is of very simple construction. 
Within a long solenoid there hangs a core suspen- 
ded by a ribbon passing over a pulley, which can 
rotate in one direction only, that is in the direction 
to lift the core. When the core descends the ribbon 
slides over the pulley and acts as abrake. The free 
end of the ribbon carries a counterweight, to which 
is attached a chain passing upwards parallel with 
the ribbon, and over a sheave, and likewise carrying 
a small weight at its free end. Now, let us suppose 
the lamp to be ready to be lighted. The carbons 
will be in contact, the greater part of their weight 
being carried by the ribbon. When the circuit is 
completed, the solenoid will lift its coreand establish 
the are, and the combined influence of the solenoid, 
the friction of the ribbon, and the counterweight 
will hold the parts in that position. As the arc 
lengthens, the solenoid will gradually lose its power 
and its core will slide down to compensate for the 
waste. As this proceeds, however, the weight of the 
electrode will grow less, and the original adjustment 
would no longer serve, were it not that at the same 
time the two branches of the chain that hang over 
the sheave take up a fresh position. The free end 
grows longer, and the end connected to the balance 
weight shorter, and consequently a part of the 
latter is balanced by the unequal disposition of the 
chain, and its effective weight decreases at a rate 
that compensates for the loss of the carbon and the 
altered position of the core in the solenoid. Mr. 
Andrews has already established a leading position 
in Glasgow by his lighting of the s.s. Umbria and 
Etruria, and his apparatus cannot fail by its origi- 
nality to raise very considerable interest in London. 


THE HocHBAUsEN SYSTEM. 

The Hochhausen system is shown by Messrs. 
Goolden and Trotter by six are lamps on the mast 
in the gardens, and fifteen elsewhere in the build- 
ings. The most notable feature of the system is 
that it permits the use of a large number of arc 
lamps in series, and in this respect it follows the 
lead of the Brush apparatus, although not to the 
same extent, at least we believe no example of forty 
or fifty lamps on a circuit has as yet been shown in 
this country. The dynamo displays great mechanical 
skill in its design, all the details having been 
worked out with the utmost care. It is shown in 
perspective on page 447, the armature with some of 
the coils removed being engraved below the machine. 
The field magnets are arranged vertically and the 
magnetic circuit is completed by two masses of iron 
that bridge the space between the remote erds of 
the magnets, and thus reinforce the strength of the 
polar field. The armature is mounted upon a hori- 
zontal shaft, and consists of a hollow cylindrical core 
wound with coils arranged Gramme fashion. The 
core is a cage built up of sheet-iron quadrants. These 
are stamped out of metal about ;'r in. in thickness, 
and have dovetail ends, which take into longitudinal 
bars having dovetailed grooves along their outer 
sides, a distance piece being placed between ad- 
jacent quadrants. There are eight of these dove- 
tailed bars arranged back to back in pairs, and 
secured together. When the connections are removed 
the cage comes into four parts, and can thus be en- 
tirely taken to pieces. From this construction it 
follows that the coils can be formed separately on a 
mould, and threaded into their places, and that a 
damaged coil can be easily removed and replaced by 
a fresh one. The commutator is formed of L-shaped 
copper castings bolted to a disc of slate, and in- 
sulated by air spaces. The current is led away by 
brushes mounted on a movable frame, which is made 
to change its position automatically, as the current 
varies by the number of lamps in circuit being 
altered. This is effected by a relay and a tiny 
motor which is geared to the frame carrying the 
brushes. When the current exceeds the amount 


for which the apparatus is set, a current is sent 
through the motor, and the brushes are moved into 
a less advantageous position, while a decrease of the 
current below the determined amount has an oppo- 
site effect. 


Thus it follows that the lamps can be 





turned in and out without any thought, as the 
dynamo will adapt itself to the altered conditions, 
and there will be no danger of its becoming unduly 
heated. 

The Hochhausen lamp is illustrated on page 452. 
The upper carbon-holder B? is attached to a rack in 
gear with a pinion a, which forms the last member 
of a train of wheels ending at the opposite extremity 
in an escapement. C and D are two solenoids, the 
upper of which is wound with coarse wire, and forms 
part of the are circuit, and the lower of which is 
wound with fine wire, and constitutes a by-pass 
round the are. When in action this latter holds 
down a lever on which the train of wheels is 
mounted, in opposition to a weight and spring, and 
this tends to decrease the length of the arc. When 
the core is drawn strongly into the solenoid it 
carries down the wheels so far that the escapement 
is removed from contact with a stop, and it is 
allowed to rotate, the carbon descending at the 
same time until the resistance of the arc is so far 
lessened that the shunt coil has no longer power to 
depress the lever, whereupon the stop catches the 
escapement and the feed ceases. The upper solenoid 
has a heavy core that is normally held up stationary, 
but should the current fail to a very considerable 
extent the core falls on to the head of the core be- 
low it, and adds its weight to the action of the fine 
coil. The lamps are made single to burn eight 
hours, and double to last twice that time, without 
renewal of the carbons. The second set are held 
up bya detent until the first set are exhausted, 
when a catch of the first carbon-holder lifts out the 
detent and allows the second train to come into 
action. 


THe Sun Lamp anp Dynamo. 


The system of the Sun Lamp and Power Com- 
pany, of Ridinghouse-street, Regent-street, is in- 
termediate between the arc and the incandescence 
methods of lighting. Like the former, it gives 
a very intense centre of illumination, while it 
approximates to the latter in the steadiness and 
beauty of its light. Although the current plays 
across a space intervening between the extremities 
of two electrodes, still it is not from the are nor 
from the glowing surfaces of the carbons that the 
bulk of the light is derived. These merely serve 
to raise to a high pitch of incandescence a block of 
marble which serves as the luminous centre. As this 
is of some considerable size, it acts as a reservoir of 
heat and does not immediately respond to variations 
of current. Consequently the light is remarkably 
steady, and is perfectly free from the usual jumps 
and flickers which are the characteristics of arc 
lighting, while the lower temperature of the marble, 
as compared with the usual electrodes, lends to the 
rays a warm colour which is peculiarly pleasing. The 
sun lamp is shown diagrammatically in the annexed 
sketch, and consists of two carbon rods which are 





pressed by springs into a marble block, in which are 
two recesses connected by a small passage. At the 
lower side there is a third recess, conoidal in cross 
section and gutter-shaped in longitudinal section, 
also opening into the passage. The arc plays be- 
tween the electrodes, and heating the whole block, 
causes it to glow, casting its rays down so as to 
cover a long oval-shaped area of ground. The arc 
is established by a small carbon wick or lighter, 
which can be pushed either by hand or auto- 
matically through one electrode till it meets the 
other and establishes the circuit. The carbons are 
continually fed forwards by two spring arms, and 
when they are exhausted the lamp is cut out of 
circuit by an automatic switch mounted above it, 
page 448.* The marble lasts 25 to 30 hours and 
costs 6d., while the carbon pencils waste at the rate 
of 4 in. per hour, costing one farthing for the two. 
The following Table gives the particulars of the re- 
quirements and performances of the lamps. It must 
be remembered that the illumination does not nearly 
cover a hemisphere. 

The dynamo used by the Sun Company is the 
invention of Messrs. Clerk and Bureau, and bears 
a close analogy to an alternate current Gramme 
machine. The coilsare stationary and the magnets 
revolve, consequently by leading the ends of the 
conductors to a grouping table, they can be coupled 





* For detailed description see vol. xxxviii., page 354. 





together in series, in parallel arc, or be allotted to 
distinct circuits as may be desired. The general 
arrangement is shown on page 447. Upon the 
central shaft there are twelve magnets, one of 
which is shown in section on page 455. These are 
traversed bya current from an independent machine, 
and exercise an inductive effect upon the stationary 
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bobbins, which are built together into a hollow 
cylinder resembling a Gramme ring. This ring, 
however, has not a continuous core, each bobbin 
having its own independent iron foundation which 
is brought out at each end, and turned towards the 
central magnet, so that it may get the full benefit 
of its action. This is one of the principal parts 
of the design. The method of winding is clearly 
shown in the sections, while the way that the coils 
are fitted into the end frames can be seen in the 
perspective view. 


THE VARLEY FLEXIBLE CarBon Lamp. 


Among the electrical exhibits there is none that 
bears on the face of it more promise than Varley’s 
flexible carbon. This was first shown at the Elec- 
trical Exhibition at the Westminster Aquarium, but 
since that time it has made no public appearance, 
the difficulties that have been found in devising a 
satisfactory lamp in which the new form of elec- 
trode may be used having fully occupied the inven- 
tors. The carbon itself is a bundle or wick of 
carbonised threads, and may be fairly compared to 
a number of filaments, such as form the conductors 
of incandescent lamps, plaited or woven together. 
When used in an arc lamp the light is produced in 
an entirely different manner from that which ob- 
tains with solid carbons. Instead of there being 
two glowing electrodes separated by an almost non- 
luminous arc, the arc is in this case almost the sole 
source of light, and bears a much greater resem- 
blance to a flame than to the quivering atmosphere 
which usually separates the carbons. If this were 
the only difference between the new carbon and the 
ordinary solid ones, the invention would have no- 
thing more than a passing interest. But it is 
claimed by the exhibitors, and the facts appear to 
fully bear out their contention, that they provide a 
means whereby arc lamps of very moderate size may 
be run at a much less cost for power than hereto- 
fore. This of course is perfectly possible, since 
although the are lamp gives more light in propor- 
tion to the energy it consumes than any other source 
of illumination, yet its efficiency is lamentably 
small, The experiments of the Commission at the 
Paris Electrical Exhibition showed that the average 
spherical illumination emitted by ninety Brush 
lamps was one candle per 1.17 watts of energy, 
measured between the terminals of the lamps, and 
they further demonstrated that the larger the light 
the greater the economy. Now, the twenty Varley 
lamps contributed by the Varley Patents Proprie- 
tary Company, of Mildmay Park, to the Exhibition, 
are each worked with a current of 2.5 amperes, and 
an electromotive force of about 45 volts. They givea 
light which is estimated at 200 candles, thus show- 
ing a return of one candle per .56 watt. Exact 
photometrical observations have not yet been made, 
and it is probable, indeed certain, that when re- 
duced to the spherical intensity the estimate of 
200 candles will be much decreased, possibly 
halved, but yet the result will be very striking, as 
hitherto all attempts to produce small are lamps, 
suitable for street lighting and the like, have in- 
volved great waste of power, besides yielding very 
unsatisfactory lights. The lamps in the Exhibition 
are grouped five in seriesand four in parallel, andcon- 
sume 4$ in. of carbon per hour. The mechanical 
arrangement of the lamp was completed so recently 
that we are unable to illustrate it, but as it is not 
complicated it may be made intelligible by a verbal 
explanation. The flexible carbons are wound in 
long lengths upon bobbins, and are paid out through 
feed rollers and tubular guides to the arc, which is 
horizontal. The feed rollers are driven by clock- 
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ENGINEERING, May 1, 1885. 


COMPOUND LOCOMOTIVE (WEBB'S SYSTEM) FOR THE LONDON AND yhp 
CONSTRUCTED AT THE COMPANY’S WORKS, CREWE, FROM THE pes 


(For Description, P 











from rail to centre of Boiler 


1.5) 


3 


13 
A « 2 
ne. 
ay boy” 
a? IS ad. 





From face of Cylinder to cenier of Axle 11.10%, 




























































































eS 
NRTH-WESTERN RAILWAY; INTERNATIONAL INVENTIONS EXHIBITION. 


ns OF MR. F. W. WEBB, LOCOMOTIVE SUPERINTENDENT. 


— 


E ppsic 


tion, ee Paye 462.) 


















2.10 










mie ———s 
TI Ee [3.9% ; “ee . 
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ance, and has been found to be reliable in practice. 
It can be applied to any make of lamp. 

All the Woodhouse and Rawson fittings have the 
same description of terminals, in which the distin- 
guishing feature is that the wire or strand does not 
need to be threaded into its place, but can be 
dropped in, and if too large can be flattened by 
hammering. Three forms of this terminal are 
shown on page 455, two of them being provided with 
winged and hexagon nuts respectively, and the third 
with a block or distance piece, which aids in the 
compression of the conductor, and serves to prevent 
the partial screws from being bent. Besides these 
the same firm show a large number of accessories, 
such as switches, batteries, resistances, and the 
like. 

Among these is the magnetic cut-out (page 455), 
designed to replace the ordinary fusible wire or foil 
conductor which is interpolated in the circuit of 
incandescence lamps to break the connection should 
the current attain a dangerous intensity from any 
accidental cause such as the contact of the main 
or branchleads. This apparatus consists of anelectro- 
magnet provided with a pivotted armature which 
moves in a circular path. Upon the armature there 
are mounted two wires which dip into mercury cups, 
and form together with the armature frame, a bridge 
across the space between the cups. When the cur- 
rent becomes unduly great the armature is attracted 
to the magnet and falls over into an inclined position 
to the left hand, lifting the wires out of the cups 
and thus breaking the circuit instantaneously. The 
armature carries a pointer working over a scale 
behind it, and can be set to move at a given 
current, within limits. Thus if an installation be 
increased beyond its original size the cut-outs can be 
adjusted to the altered condition. In some cases it 
is proposed to combine with the, apparatus an 
electric bell, so that it will not only act as a safe- 
guard, but will also indicate the precise position in 
the circuit where the difficulty exists. By a slight 
modification the cut-out may be arranged to come 
into action when the difference of electromotive force 
between the mains rises too high. 


Cox-WaLKER’s Lamp-Ho.Lper. 


A new method of holding incandescence electric 
lamps has also been devised by Mr. Cox-Walker, 
of the firm of Harrison, Cox-Walker, and Co., 
of Darlington, by which a reliable and extended 
contact is secured between the platinum loops on 
the lamp globe and the external conductors. The 
arrangement is clearly shown on page 455. A 
square block of insulating material is provided 
with a nipple to attach it to the lamp bracket, 
and with two binding screws to which the ex- 
ternal conductors or mains are connected. From 
each of these screws there is an electrical communi- 
cation to a metal clamp or vice, which can be set 
up by a second screw, the office of which is to 
tighten the two jaws together on to the platinum 
loop between them. Thus, instead of a contact of 
almost infinitesimally small area, and at a compara- 
tively feeble pressure, there is provided a firm grip 
which extends over the whole available area of the 
loop. To steady the lamp an elastic wire is passed 
around it lengthwise, taking a turn round the point 
left by the sealing of the exhaust tube. 


THE GERARD APPARATUS. 


The remarkably compact little dynamo of Messrs. 
Gerard and Co., of 82, Hatton Garden, which 
attracted so much attention last year, is again to be 
found in action. It is illustrated on page 554, where 
it is so clearly shown as scarcely to need any fur- 
ther description. The four field magnets are 
mounted on the inside of a bored ring, and their 
polar extensions nearly inclose a cylindrical space, 
within which there rotates an armature having the 
form of a cross. The core of the armature is formed 
of sheet metal blanks laid together side by side, and 
it is magnetised by induction from the field magnets 
as it revolves. Currents are induced in the wire of 
the armature by the charging polarity of the core, and 
also by the convolutions cutting the lines of force. 
By the rotation of the armature the polarity of its 
branches is reversed each quarter of a revolution, 
and this gives rise to a continuous current. The 
commutator has four segments, which are united to- 
gether in pairs, and are pressed upon by two brushes 
situated 90 deg. apart. These machines are made 
in several different types, such as shunt, series, and 
compound wound. One is shown in action, and 


several others are exhibited fitted with treadle 


ratories. The following is a list of the larger 
machines : 
| | Number of Incan- 
descence Lamps. 





Numbers. Volts. | Ampéres, — | ; — 
| | 
| | 10c.p. 25e.p. 50¢.p | 
05 35 | 7 200 | 6 | S| 2 " 
1 60 | 10 1900 | 15 | 10 | 6 | 1 
2 75 15 1800 | 9 | 18 | 12 | 2 
3 | 300 | 1600 | 50 | 80 | | 8 
The grill-room adjoining the machinery shed is 


lighted by fifty Gerard lamps of 50 candle-power 
each, driven by Parsons’ motor and dynamo. In 
these lamps, the usual electric filament is re- 
placed by two fine carbon pencils laid together 
at an angle like an inverted VY, and connected 
by carbonaceous cement. At the opposite end 
each pencil is cemented into a carbon block 
mounted on the top of a platinum wire fused into 
the glass. The outer ends of these wires are con- 
nected to two copper bands on the neck of the 
globe, which fits into an elastic holder. These 
lamps are made in three sizes ; 50, 25, and 10 candle- 
power, 

Parsons’ HicH-Speep ENGINE. 


One of the Brush Company’s Victoria machines 
is driven by a Parsons high-speed four-cylinder 
engine, manufactured by Messrs. Kitson and Co., 
of Leeds, as illustrated on page 449, the dynamo 
shown in the block, however, being of the original 
Brush type. This engine is distinguished from all 
others by the feature that not only does the crank- 
shaft revolve, but the cylinders also rotate around 
it, making half as many revolutions as the sha(ft. 
The arrangement is founded upon the geometrical 
fact that if a circle roll within another twice its 
diameter, every point in the smaller circle will 
move along a diameter of the larger, and two points 
180 deg. apart will trace two diameters at right 
angles to each other. This isshown diagrammatically 
in Fig. 9, page 450 where the circle E F H is half the 
diameter of A B D, and where the points E and F 
describe in their rotation, the lines A C, BD. These 
two diameters represent the centre lines of the two 
pairs of cylinders, which are free to rotate round the 
point H ; G isthe centre of the crankshaft, and 
E and F the centres of the crank-pins. The re- 
lation between the engine and the geometrical 
phenomena on which it is founded is shown more 
clearly in Figs. 5 to 8, where A!’ A®, B' B? are the 
cylinders, with their pistons rigidly coupled together 
in pairs. Steam is being admitted to the cylinder A! 
below the piston, and the whole system revolves in 
the direction of the hands of a watch. Fig. 6 shows 
the piston slightly moved, Fig. 7 more so, and 
Fig. 8 illustrates it at half-stroke. After another 
quarter of a revolution the cylinder will commence 
to exhaust, and will continue to do so until the 
piston has completed three quarters of its backward 
stroke, when compression will set in. It will be 
noticed that between the positions of Figs. 5 and 8, 
the cylinder has moved through one quarter of a 
revolution, and the crankshaft through one half a 
revolution, or, in other words, the latter revolves 
at twice the speed of the former. The principle of 
action being thus explained, we may turn to the 
drawings of the engine. The four cylinders are 
cast in one piece, with a circular casing fitted to 
rotate on trunnions A B, The crankshaft has two 
cranks placed opposite to each other, and rotating 
in the central space between the cylinders. Each 
pair of opposite pistons are bolted together by two 
bolts (Figs. 1 and 4), which pass at either side of 
the crank-pin ; there are no connecting rods. Steam 
is distributed to all four cylinders by one circular 
valve working between the cylinder face and a ring 
C. It enters through the trunnion D, and passages 
not very clearly shown, into the space outside the 
valve, which is made steam-tight by a piston ring 
let into its face, and held up by the pressure behind 
it. The valve is held in the adjustable bridle F, in 
which it is free to rotate, and by which it is held 
slightly eccentric to the cylinders, so that as they 
revolve the ports are first opened to the steam space, 
and then to the interior of the valve. By varying 
the eccentricity, by means of the handwheel H 
(Fig. 3), the point of cut-off can be altered. The 
pump J serves to force the oil to the bearings, from 
whence it flows into the casing, where it mixes with 
the condensed steam from the exhaust. The oil 
floats on the top and is drawn again into the pump, 
while the water drains away. Between the engine 





apparatus, intended for use in schools and labo- 


(Fig. 1). This consists of two ordinary couplings, 
one on each shaft, and between these there are two 
discs which are held together and in contact with 
the engine coupling by bolts and springs. One of 
these discs carries pins which engage in the dynamo 
shaft coupling, and is thus kept concentric with it, 
although free to slide on it, while the other dise, 
which is of wood, is carried by the engine shaft, 
and is free to twist through a small angle relatively 
to the engine shaft ; the action is as follows: The 
springs are tightened up sufficiently to produce 
frictional contact between the surfaces of the discs, 
when the minimum of work is passing through 
them. Any increase in the turning effort or speed 
causes the frictional surfaces to slip, and the bolts 
to twist and produce additional compression, and 
consequently additional friction between the discs 
and the engine coupling. As the power fluctuates 
the power stored in the springs is given out and 
thus the speed is equalised. The average of twelve 
trials with these engines showed a consumption of 
40.7 lb. of water per brake horse-power per hour at 
900 revolutions per minute. See ENGINEERING, vol. 
XxXvii., pages 226, 227. 
Martruews’ ENcIve. 

The Matthews engine, which is constructed by 
Messrs. Goodfellow and Matthews, of Hyde, 
Cheshire, has three sets of cylinders arranged 
radially round a crankshaft. Each set includes a 
smaller and a larger cylinder, through both of 
which the steam passes in succession. The pistons 
are in the form of a plunger of two diameters, the 
smaller being the farther removed from the crank- 
shaft and working in the high-pressure cylinder. 
All three plungers are coupled by connecting-rods 
to a common crank on a shaft which runs in long 
bearings in the end frames. The steam is dis- 
tributed to all six cylinders by means of one eccen- 
tric and strap, to which three rods are attached. 
The valves are of the piston type, and there are 








two on each rod. The steam enters from a pipe at 
M', and passes over the top of the upper valve 
into the high-pressure cylinder. As the valve 
rises the steam is cut off, and at the end of the 
stroke communication is opened below the valve 
between the high-pressure cylinder and the re- 
servoir C1, into which the contents of the cy- 
linder are exhausted. At the next downward 
stroke of the piston the steam in the casing enters 
the large cylinder F, and when it has done its work 
it escapes under the valve into the central casing 
D, from which it passes into the air or to the con- 
denser by the pipe E. Access to the central casing 
is provided by aremovable cover plate. N is a lubri- 
cator. The perspective view, on page 450, shows 
the engine coupled direct to a dynamo, while Fig. 2 
on the same page is a longitudinal section. Three 
such engines, each capable of indicating 150 horse- 
power, are used at the Inventions Exhibition to 
drive the Siemens generators, which light the 
gardens. 


Parsons’ Motor anp Dynamo. 
If the motor invented by the Hon. Charles 
Algernon Parsons, and constructed by Messrs. 
Clarke, Chapman, and Co., of Gateshead-on-Tyne, 
accomplishes one-half that is ascribed to it by 





and the dynamo there is fitted a spring coupling 





rumour,—viz., that it will run steadily at many 
thousand revolutions per minute, with an expen- 

















May 1, 1885.) 


ENGINEERING. 


461 








diture of steam that is not extravagant—it will con- 
stitute by far the most noticeable feature in the 
electric lighting department of the Exhibition, and 
will even rank among the foremost novelties of the 
entire collection on the ground. Rotary engines 
and steam turbines have been the dream of the 
inventor ever since the difficulty of converting the 
reciprocating motion of a piston into the rotary 
motion of a shaft had to be solved. Hundreds of 
schemes have been tried and each in turn has failed, 
until it has become an accepted belief that a rotary 
engine is an impossibility. But the electric light, 
which has brought more profit to the hands of engine 
builders than to electricians, has created a sound 
demand for high-speed engines, and has evoked at 
least two of the rotary type. These are the spheri- 
cal engine and the Parsons motor ; the former bids 
fair to be a success in train lighting, while the 
latter has not yet come before the public. 

We publish on page 451 four views, taken from 
the patent drawings, in illustration of Mr. Parsons’ 
motor and dynamo. Figs. 1 and 2 show a pair of 
motors and dynamos, mounted on a common bed- 
plate; Fig. 3 is a longitudinal section of a motor; and 
Fig. 4. similar view of the armature of the dynamo. 
The motor and the dynamo are mounted ona common 
shaft, and revolve of course at the samespeed. We 
will deal with the former first. It consists of a series 
of turbines, that is of fixed and moving rings of 
blades, the former of which guide or deflect the steam 
on to the latter in such a direction as to effect their 
rotation. For economical working it is necessary 
that the blades of a turbine should move at a velocity 
practically equal to the effluent velocity of the steam, 
which, under ordinary circumstances, is impossible 
at even a moderate pressure. Therefore to avoid the 
waste that must occur if the steam be allowed to 
expend its energy in discharge, the inventor uses the 
device of combining several turbines together, and 
arranging the exhaust of the first to work the second, 
and that of the second to work the third, and so on, 
after the manner of quadruple expansion engines. 
By this means, and by gradually enlarging the area 
of the blades and increasing the pitch, he is enabled 
to extract the greater part of the energy from the 
steam, and to discharge it with a very moderate 
velocity. The means by which this is effected are 


a 








' 


O fig.5. | 
a 5° 


shown in Fig. 3 and in the accompanying view. A 
central shaft, enlarged in its middle part, is turned 
down at the ends to form the bearings, and has 
threaded upon it a number of rings b! b*, close 
together. From the exterior surfaces of these rings 
project teeth or blades, Fig. 5, occupying rather less 
than half the width of the rings. The central shaft 
with its rings rotates within a concentric casing ¢, 
lined with similar rings, also provided with blades 
r' f*, which, however, are set in the opposite direc- 
tion to those first described. The steam enters at 
the centre and dividing right and left, flows to the 
ends, where it is exhausted. It first passes between 
the blades on a moving ring, and then meets a set of 
fixed blades by which it is deflected, so that it is 
projected nearly normally to the second row of 
moving blades. This alternate variety of direction 
continues right through the series to the end. The 
blades where the steam enters are comparatively 
shallow, but towards the ends of the motor they 
increase in depth by sets, while they become more 
nearly parallel to the axis of the shaft. Then as 
the steam pressure decreases it meets with blades 


of increased area and pitch, the increase being so | 


calculated that the velocity of the steam shall be 
suitable to that set of blades between which it has 
to pass. The casing and the fixed rings are formed 
in halves, and all the rings are secured by feather 
keys. 

The exhaust takes place at the ends of the cylin- 








der, and enters a passage formed below it. There 
are no stuffing-boxes, and the leakage past the necks 
ss finds its way into another set of passages in 
which a slight vacuum is maintained by a steam jet, 
by which the escaping vapour is drawn away and 
discharged. The arrangement of the bearings is 
entirely novel, as applied to an engine, although the 
same plan, differently worked out, may be found in 
spinning machinery and inthe mounting of centrifugal 
extractors. It is based on the recognition of the 
impossibility of fitting machinery with such accuracy 
that the centre of gravity shall correspond exactly 
with the geometrical centre. With slowly rotating 
bodies the divergence, if not great, is of little con- 
sequence, as the flexibility of the framing is sufficient 
to absorb the the vibration and prevent it becoming 
apparent. But at high speeds this is no longer the 
case, and the whole structure shows most evident 
symptoms of distress. The cure for this difficulty 
is to allow the unbalanced body to rotate around its 
centre of gravity, and thus all centrifugal action 
disappears. This freedom is obtained by allowing 
the bearings a certain play in the framing, in opposi- 
tion to an elastic pressure, so that they may gyrate 
in a circle, the radius of which is equal to the dis- 
tance between the geometrical centre and the centre 
of gravity of the moving body. The annexed engrav- 











ing illustrates the means by which this is accom- 
plished. The bearing i is a thin bush upon which are 
threaded a number of washers k k', the whole being 
carried in a plummer block /. One-half the washers, 
those marked /, are turned to fit tightly in the block, 
but are bored slightly, say ; in., larger than the 
bush. The remainder /' fit the bush exactly, but they 
are slack in the block. They are all held between a 
shoulder, and a spiral spring tightened by the nut 
m, and consequently although the bush with the 
washers i! has a small amount of play in the outer 
bearing, yet the friction exercised by the washers 
ik kis so great that the bush will remain stationary 
unless very considerable force is brought to bear 
upon it. When running at high speeds the friction 
between the washers entirely absorbs the vibration 
and prevents its being communicated to the frame. 

It is evident that the armature of a dynamo which 
has to run at several thousand revolutions per 
minute, must be designed with special precautions 
to withstand the effect of centrifugal force, particu- 
larly if it be of the Siemens type, in which long 
straight conductors are laid lengthwise of a cylinder. 
With this necessity in view, Mr. Parsons has de- 
scribed in his patent specification a dynamo in which 
the conductors are laid in channels in the iron core 
of the armature (Fig. 4). This latter is built up of 
dises insulated with paper, and is pierced with holes 
running parallel to the axis as shown, and in these 
the conductors are laid. At the end of the iron 
core comes a disc c? of insulating material, and be- 
yond this a tapered washer c, followed by several 
others c* of smaller diameter. The end of each con- 
ductor is bent down over c, and is then carried spi- 
rally half a turn over the other washers, and passed 
through a hole in the disec'. When all the alternate 
conductors have been treated in this way, they are 
bound round with insulating tape, and the remainder 
are similarly disposed, except that they are bent in 
the opposite direction. This brings the ends f! f?, 
that need to be connected, into immediate proximity, 
and they can be coupled up with fine wire or sheet 
metal ferrules. Each end is then bound round with 
pianoforte wire. The same precautions are observed 
with relation to the commutators. The segments 
are made in short lengths l 1, with dovetailed pro- 
jections below them. These are engaged between 
steel rings m of angular section, a layer of insulating 
material being laid between the surfaces. The rings 
are threaded on a bush n, and are clamped between 
a collar and the nut o. 

The oil is forced to the bearings by a pump, a 
method that has already been adopted in the spheri- 
cal engine, and it is also made to circulate through 
the armature d‘, which is hollow, in order that it 
may help to carry off the heat. The oil in the 
reservoir 7*, Fig. 3, is forced by a worm cut on the 





end of the shaft into and through the bearing d, and 
thence through the pipe r to the bearing d? at the 
other end. Part of it flows through the hollow 
shaft to the bearing d', while the overflows go to the 
junction box «, from which they are drawn into the 
reservoir by the motion of a fan t!, (Fig. 3), con- 
nected to the stand-pipe w (Fig. 1). This fan also 
serves to regulate the speed of the motor, so as to 
maintain a constant current or a constant electro- 
motive force in the mains, as may be arranged. It 
produces a partial vacuum behind a flexiblediaphragm 
t which is forced outwards by a spring y, and is also 
connected to the throttle valve f. If the speed of 
the fan increases, the vacuum becomes greater and 
the valve is partly closed. So far this corresponds 
to the action of an ordinary governor, but the vacuum 
is also regulated by an air-inlet tap, mounted on the 
top of the field magnets a, and connected to the 
diaphragm by the pipe v. This tap is controlled by 
a pivotted bar k, which is maintained in equilibrium 
between the opposing forces of a spring and the 
polarity of the magnets. As the polarity increases 
the tap is closed and the speed of the motor dimi- 
nished, and vice versé. Should the circuit be ac- 
cidentally broken, another appliance closes the air 
supply entirely. . 

It must be conceded that the entire design, 
omitting perhaps the regulating apparatus, is ex- 
ceedingly practical, and exhibits great care and 
thought. If there should be any tests made at the 
Exhibition, we shall not fail to keep our readers 
informed of the results. 


THE TowWER SPHERICAL ENGINE. 


No motor in the Exhibition displays in its design 
more ingenuity than the spherical engine invented 
by Mr. Beauchamp Tower, and manufactured by 
Messrs. Heenan and Froude, of Manchester. It 
has already been in existence several years, although 
it is scarcely two years since it began to be actively 
pushed in the market. At present it appears as if 
it would find its most extended application in train 
lighting, as its small size and total absence of ex- 
ternal moving parts allow it to be conveniently 
mounted on a locomotive, either on the top of the 
boiler, or in any other convenient place. For this 
purpose Messrs. R. E. Crompton and Co. have 
designed a special form of dynamo, which is 
exhibited by them, coupled to a spherical engine. 
The external appearance of the engine is shown in 
Fig. 1, and a longitudinal section in Fig. 2, while 
the principle of its action is illustrated in Figs. 3 
to 6. Within the space at our disposal we cannot 
hope to do more than explain the general idea of 
the engine, and must refer such of our readers as 
are anxious to learn the details of its construction 
to page 202 of our thirty-seventh volume. The 
elemental parts are two quarter spheres, and a disc 
infinitely thin. The two solid portions are hinged 
by their sharp edges to opposite sides of the disc, 
and are so arranged that the lines of intersec- 
tion with the plane are at right angles to each 
other. In Fig. 3 the disc is presented edge- 
wise, and appears only as a line A! A®, Both 
the quarter spheres or sections rotate upon axes 
D and C lying in the plane of the paper, and 
separated by an angle of 135 deg. Now, if the 
parts be followed through a revolution it will be 
seen that they correspond to a universal joint. 
Between Figs. 3 and 4 the sector A! A? is supposed to 
have moved through one-eighth of a revolution 
about its axis C, while B' B* has moved similarly 
about D. This brings the disc into view, and shows 
a space between it and one face of B! B*. In 
Fig. 5 another eighth of a revolution has been 
passed, and one side of A! A? is applied to the disc 
while there is a space on each face of B' B*, In 
Fig. 6, after another eighth of a revolution, the 
parts are again approaching the piston of Fig. 3. 
It will therefore be seen that the system in revolving 
presents on the side of view two expanding spaces, 
and two closing or contracting spaces on the oppo- 
site side. If this combination be realised in a 
spherical shell, the spaces will become chambers. 
In the engine these chambers are made steam-tight, 
and steam is admitted to them while they are in- 
creasing or opening, and is exhausted from them 
when they commence to contract or close. In the 
engine in its practical form the sectors are slightly 
altered, as to the position of the circumscribing sur- 
faces, to enable the disc to be of real thickness 
instead of a thin plate, as shown in the diagrams. 
This is seen in Figs. 1 and 2, where A! is the ex- 
ternal sphere, and K K! the sectors hinged to 
a plate or piston. The two shafts lie in the plane of 
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the paper, that attached to the sector K! being 
called the dummy shaft, and the other, H, being the 
driving shaft. Steam is admitted and exhausted 
through ports cut at the back of the sectors, which 
ports pass over passages formed in the pieces M and 
I placed behind. Every part where a leak could 
occur is carefully provided with packing pieces, and 
the admission is controlled by a governor aa, which 
operates the throttle valve through the lever d d! 
pivotted ate. The lubrication is effected by a pump 
h, which is raised by a slow ratchet motion and 
quickly forced down by a half wormwheel, the oil 
being used over and over again. We cannot go 
into the very interesting mechanical details, and 
can only add that the makers claim for the engine 
that it will work with 35 lb. of steam per indicated 
horse-power per hour. 

Descriptions of the Westinghouse and Willans 
engines, and of the Davy motor will be found on 
another page. 








COMPOUND LOCOMOTIVES. 

So far as we are aware the credit of first applying 
the compound system to locomotives belongs to Mr. 
John Nicholson, who, about the year 1850, when 
a driver on the Eastern Counties (now the Great 
Eastern) Railway, brought his system of ‘‘continuous 
expansion” working to the notice of Mr. James 
Samuel, who was at that time the locomotive super- 
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intendent of the line. This system, which has been 
more generally connected with the name of Mr. 
Samuel, was described by that gentleman in two 
papers read by him before the Institution of 
Mechanical Engineers, in January and April, 1852, 
at which date it had been applied to two locomo- 
tives—one for goods and the other for passenger 
service—with results which were stated by Mr. 
Samuel to be highly satisfactory. According to 
Mr. Nicholson’s system as applied by Mr. Samuel, 
the engine was fitted with two cylinders having 
piston areas approximately as 1 to 2, the strokes 
being the same, and the pistons being coupled to 
cranks at right angles in the ordinary way. Steam 
from the boiler was admitted to the smaller cylinder 
up to half-stroke (or less, according to the power 
required), while at half-stroke a supplementary 
valve opened up a communication between that end 
of the small cylinder which had been receiving 
steam, and the larger cylinder, the expansion during 
the greater part of the remainder of the stroke of 
the small piston going on in both cylinders simul- 
taneously. Near the end of the stroke of the small 
piston, however, the communication between the 
two cylinders was closed, and the main valve of the 
small cylinder then opening to the exhaust, such 
steam as remained in that cylinder passed to the blast 
nozzle in the ordinary way. By this time the piston 
of the large cylinder had reached half-stroke, the 
remainder of the stroke béing completed by the 
expansion of the steam then shut into that cylinder. 
To facilitate the handling of the engine at starting, 
provision was made for shutting off the communica- 
tion between the cylinders, and for admitting 
steam direct to the valve chest of the low-pressure 
cylinder. 

With the cylinders of the proportions above 
named, it will be seen that—speaking roughly, and 
neglecting the effect of clearances and steam pas- 
sages—with the cut-off at half-stroke in the small 
cylinder, half the steam used was expanded four- 
fold and half of it eight-fold. One of Mr. 
Nicholson’s objects in designing this particular 
system of working appears to have been to secure 
the discharge of a portion of the steam at such a 
pressure as to maintain an effective blast, the re- 
maining half being expanded down to a very low 
pressure. It is to be regretted that at the time 
when Mr. Samuel read his papers before the Insti- 
tution of Mechanical Engineers he had not com- 
pleted his experiments on the working of this 
‘*continuous expansion” system, and was unable 
to lay any definite economic results before the 
meetings. With regard to the ultimate fate of 
these experimental compound locomotives, namely, 
as to how long they were run and as to why they 
were finally discarded, we have been unable to 
obtain any definite information, but whatever may 
have been the results obtained with them, they are 
certainly of much historical interest. We may add 
that Mr. John Nicholson’s system of ‘‘ continuous 
expansion,” although discarded for locomotives, has 
been largely applied to marine engines, and engines 
on the system are still built regularly by Mr. John 
Stewart, at the Blackwall Iron Works. As carried 
out by Mr. Stewart, the system of construction has 
been much simplified and improved in detail, and 
very good economical results have been obtained 
with it.* 

After the experiments of Mr. Samuel, the appli- 
cation of the compound system to locomotives 
appears to have dropped into abeyance for many 
years, the next suggestion of the kind being that 
made by M. Jules Morandiere (then of the Nor- 
thern Railway of France) in November, 1866. 
M. Morandiere’s design, which we illustrated on 
page 392 of our second volume, was for the con- 
struction of an eight-wheeled engine, having its 
wheels coupled in two groups. Of these groups 
the hind one was to be driven by a single inside 
cylinder, the piston of which was coupled to a 
crank on the second axle from the rear, the steam 
from this cylinder being exhausted into a pair of 
outside cylinders, by the pistons of which the first 
group of coupled wheels was to be driven. Pro- 
vision was also to be made for admitting steam 
direct from the boiler to all three cylinders when 
required at starting. M. Morandiere designed this 
engine especially for working heavy passenger traffic 
on metropolitan lines, but the design was never 
carried into practice. 








* One arrangement of Messrs. Stewart and Nicholson’s 
continuous expansion engine was illustrated in ENGINEER- 
ING, vol. vii., p. 367; further improvements have, how- 
ever, been introduced since those engravings appeared. 
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It was not until after another long gap that the 
compounding of locomotives again attracted atten- 
tion. In 1876, however, M. Anatole Mallet, who 
for some time previous had been advocating a 
special method of compounding locomotive engines, 
obtained permission to apply his system on the 
Bayonne and Biarritz Railway, and orders were 
given to MM. Schneider and Co., of Creusdt, to 
construct three compound locomotives according to 
M. Mallet’s designs. These engines had each two 
outside cylinders, respectively 9.45 in. and 15.75 in. 
in diameter, with 17.72 in. stroke, the ratio of the 
capacities being 1 to 2.78, and the pistons driving 
)cranks at right angles. The engines had 485} square 
feet of total heating surface, 10.8 square feet of 
grate area, and weighed in working order 19} 
tons, of which 15} tons rested on two pairs of 
coupled wheels. One of the chief features of M. 
Mallet’s system was the provision of a special 
arrangement of distributing valve, by which the 
steam from the boiler could be admitted either to 
the high-pressure cylinder only, or to both cylinders 
when required for starting, the distributing valve 
also effecting the direct discharge into the chimney 
of the exhaust from the small cylinder when the 
engine was working non-compound. In M. Mallet’s 
earlier engines, when working non-compound, the 
steam from the boiler passed direct to the large 
cylinder, but subsequently M. Mallet fitted his loco- 
motives with a reducing valve, through which the 
steam on its way from the boiler to the large 
cylinder had to pass, this valve being set to give in 
the cylinder a certain fraction of the boiler pres- 
sure, thus equalising the work done in the two 
cylinders. Another special feature of M. Mallet’s 
engine is the reversing gear, which is so arranged 
that while the gear for the two sides of the engine 
can be reversed simultaneously, the cut-offs in the 
high and low-pressure cylinders can be adjusted 
independently, so as to equalise the work.* 

To return, however, to M. Mallet’s original 
engines on the Bayonne-Biarritz Railway. These 
engines were brought into use in July, 1876, and 
proved very successful. Their construction was 
followed the next year by others for the Haironvelle 
Railway (metre gauge), and for tramway purposes, 
and later on by engines for the Paris and Orleans 
Railway, the Northern Railway of Spain, and for 
railways in Germany and Russia. In the latter 
country, where M. Mallet’s engines were placed on 
the railways of South-West Russia, experiments of 
special interest have been carried on under the 
auspices of M. Borodin, the engineer-in-chief of 
this system of railways. Of some of these experi- 
ments and their results we gave an account on 
page 585 of our thirty-fifth volume, and all we need 
aay respecting them here is that they showed a fuel 
economy of from 10 to 20 per cent. in favour of the 
compound system, notwithstanding that the engines 
were worked with a pressure of 112 lb. per square 
inch only. A special feature of interest in the 
compound engine used in these trials was that its 
cylinders were steam jacketted, the arrangement 
being illustrated by us on page 444 of our thirty-first 
volume. The engine was tested both with and 
without steam in the jackets, and the best results 
were obtained under the latter conditions. This 
result is, however, so directly opposed to the facts 
derived from numerous experiments on fixed com- 
pound engines that we can only conclude either that 
the jackets were not acting properly or that there 
was a leakage from them which more than 
neutralised any benefit they afforded. 

In Austria, one of M. Mallet’s compound engines 
was put to’ work on the Kaiser Ferdinand Nord- 
Bahn in, June, 1879, while in Germany the intro- 
duction of compound locomotives dates from 1880, 
early in which year Herr von Borries, of Hanover, 
interested by the results obtained with M. Mallet’s 
engines on the Bayonne-Biarritz Railway, resolved 
to test the system on the Hanoverian State Rail- 
ways. Herr von Borries accordingly prepared 
drawings, and had constructed by Mr. F. Schichau, 





* One of M. Mallet’s compound locomotives, exhibited 
at the Paris Exhibition, wasillustrated by a two-page and 
other engravings in our number of June 20th, 1879, when 
we also (vide vol. xxvii., p. 517) fully described the chief 
featuresof his system. Wealso,in ourtwenty-eighth volume, 
pages 17 and 58, published a paper on ‘‘ The Compound- 
ing of Locomotive Engines,” read by M. Mallet before 
the Institution of Mechanical Engineers. In this paper 
the author also describes a design for constructing a loco- 
motive with two high and two low-pressure cylinders, 
each high-pressure cylinder being arranged tandem- 
fashion in front of the corresponding low-pressure 





cylinder. 
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of Elbing, four small tank engines, of which twu 
were fitted with pairs of cylinders of equal size 
while the other two were compounded, each having 
one high and one low-pressure cylinder. The re. 
sults obtained by Herr von Borries during the trials 
of these engines were very satisfactory, the com- 
pound engines showing a saving of from 13} to 20 
per cent. of fuel as compared with the non-com- 
pounds doing similar work. The success of these 
engines led Mr. Schichau to take up regularly the 
construction of compound locomotives ; and soon 
after those for the Hanoverian State Railways had 
been made, he built two from his own designs for 
the Royal Ostbahn, these engines being of a type 
of which he has since constructed a number of 
others. One of these was exhibited by Mr, 
Schichau at the Amsterdam Exhibition in 1883, 
and was illustrated and fully described by us at the 
time.* In Mr. Schichau’s compound locomotives 
no provision is made for working non-compound 
except when specially ordered ; a small valve for 
admitting steam to the low-pressure cylinder 
through a reducing valve being, however, provided 
for use when starting, if necessary. The valve 
gear of both cylinders is also handled by one re- 
versing lever, the valves being proportioned so as 
to secure as nearly as possible the performance of 
equal work in the two cylinders at the various 
grades of expansion. 

We must now return to this country, and speak 
of what has been done with compound locomotives 
here during the past few years. In 1878, Mr. F. W. 
Webb, of the London and North-Western Railway, 
converted one of the old engines on that line into a 
compound, on M. Mallet’s system, and worked it 
experimentally for some five years on the Ashby and 
Nuneaton branch of the line just named. The results 
obtained with this engine were so far promising, 
that Mr. Webb was led to give special attention 
to the compounding of locomotives, and in 1881-2 
he built at Crewe a compound engine of an 
entirely new type which he had designed and 
patented. In applying the compound system to 
locomotives, Mr. Webb did not confine himself to 
endeavouring to obtain economy of fuel only, but 
availed himself of the opportunity afforded to 
obtain the advantages of a coupled engine with- 
out the use of coupling rods, and to give space 
for the enlargement of axle bearings and other 
wearing parts, which in an ordinary locomotive 
cannot, from the necessities of the gauge, be made 
beyond certain dimensions. It will thus be seen 
that Mr. Webb’s improvements took a much wider 
scope than those of previous workers in the same 
field, and hence they are of proportionate interest 
and value. 

To obtain the advantages just stated, Mr. Webb 
decided to employ three cylinders, namely, two 
high-pressure cylinders of equal size, placed outside 
and arranged to drive the hind driving axle, and 
one low-pressure cylinder placed inside the frames 
and arranged to drive the front driving axle, this 
axle having a central crank. The first engine con- 
structed on this plan was built at Crewe in 1881-2, 
and was put to work in the early part of the latter 
year. In this engine, which was named the ‘‘ Experi- 
ment,” the high-pressure cylinders were 114 in., and 
the low-pressure cylinder 26 in. in diameter, the 
stroke in both cases being 24 in., and the distribu- 
tion of the steam being effected by Joy’s valve gear. 
The driving wheels were 6 ft. 6 in. in diameter. 
Of the work done by this engine we shall have 
more to say presently, but we may mention here its 
performance on its ‘‘ christening trip’ as described 
by Mr. Webb in the course of the discussion on his 
paper on ‘‘Compound Locomotives” read before 
the Institution of Mechanical Engineers at their 
meeting at Liége in 1883. Speaking of the ‘‘ Experi- 
ment,” Mr. Webb said: ‘‘ Before it was painted 
‘he hooked it on to assist a heavy express from 
** Liverpool with nineteen coaches. He tried it 
‘¢ with steam shut off from the other engine for 
‘* some distance along the Trent Valley. They ran 
‘* without trouble from Crewe to London; when 
‘¢ the engine arrived in London it was all right, and 
‘*he had it turned round and hooked it to the 
** morning mail which it took to Holyhead. When 
‘* the engine arrived at Holyhead it was still all right, 
‘* and he then gave the men something to eat, turned 
‘*the engine round and hooked it to the boat ex- 
‘* press which it took to Crewe. The engine thus 
‘* did 528 miles as a christening trip.” 

The results obtained with the ‘‘ Experiment” prov- 


* Vide ENGINEERING, Vol. xxxvi., page 338. 
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ing most satisfactory, Mr. Webb next proceeded with 
the construction of a number of other engines of 
the same type, but of slightly greater power, the 
high-pressure cylinders being made 13 in. in dia- 
meter as against 11} in. in the “ Experiment,” the 
low-pressure cylinder, however, remaining 26 in. 
These engines, which possess many features of 
special interest, were fully described in Mr. 
Webb’s paper above referred to—a paper which 
we printed in extenso on page 125 of our thirty- 
sixth volume, when we also illustrated his 
new locomotives by a two-page engraving. On 
page 106 of our thirty-seventh volume also, we 
vave particulars of the performance of one of these 
engines when hauling the Scotch express from 
London to Carlisle. Under these circumstances 
it will be unnecessary that we should enter into details 
of these engines here, the more so as we shall have to 
refer to many of their features when dealing with 
the latest pattern of compound locomotives which 
Mr. Webb has placed on the London and North- 
Western Railway. Before describing these latter 
engines, however, it is desirable that we should say 
something respecting the compounding, which Mr. 
Webb successfully carried out early last year, of 
one of the tank engines used for working the 
Londor and North-Western trains vid Willesden 
between Broad-street and the Mansion House Sta- 
tion on the Metropolitan District Railway. 

For working this traftic the London and North- 
Western Railway Company some years ago pur- 
chased from Messrs. Beyer, Peacock, and Co. 
some engines of the same pattern as those made 
by that firm for the Metropolitan and Metropolitan 
District Railways, these engines being of the out- 
side cylinder type with two pairs of coupled wheels 
and a four-wheeled Bissell truck at the leading end. 
The engines are provided with large wing tanks 
into which the exhaust steam is discharged when 
working in the tunnels. The chief dimensions of 
the engines are as follows : 


Particulars of Metropolitan Engine (Non-Compound ). 





ft. in. 
Diameter of cylinders _... ae Ss i 6 
Stroke of pistons... ses is oe 2 @ 
Mean diameter of boiler ... ae tes 4 0 
Length of boiler barrel , 10 3 
fe between tubeplates .. 10 63 
Be inside copper firebox _.. as 6 0 
Width ,, os ‘i a B24 3 2 
Depth (mean) ,, fe ae oes § 2 
Number of tubes... “ies a 164 
Length * (between tubeplates)... 10 63 
Diameter ,, (external) ae a 0 2 
3oiler pressure... wise 120 Ib. 
Heating surface: Tubes ... 903 sq. ft. 
Firebox me 
Total 1004, 
Grate area* a — 
Heating surface to grate area ...77 tol 
Capacity of tanks ... .. 1250gals. 
Diameter of coupled wheels __... aa; 5 § 
Wheel base from centre of bogie to 
driving wheels .. ne es ee 9 11 
Wheel base from centre of driving to 
trailing wheels dex ws ne 8 10 
Total wheel base saa ae Se So 
tons cwt. 
Weight on bogie wheels 10 17 
+ driving ,, 17 10 
oe trailing ,, 16 13 
Total 45 0 


One of these engines (No. 2063) has, as we have 
said, been compounded by Mr. Webb, and of this 
engine as altered we give a perspective view on 
page 458. In carrying out the alteration the posi- 
tion of the driving and trailing axles has been 
retained, but the former has been made a cranked 
axle (with a single central crank) worked by the 
low-pressure cylinder, while the trailing wheels are 
driven by the pair of outside high-pressure cylinders. 
The distance from the centre of the bogie to the 
driving axle has been reduced, thus shortening the 
wheel base 7 in. ; the engine has also been fitted with 
a new boiler having a shorter firebox anda slightly 
greater heating surface than the old one, and 
worked at a higher pressure, namely, 150 lb. 
instead of 1201b. The alterations increased the 
weight of the engine to the extent of 37 cwt., as 
will be seen from the subjoined Table of particulars, 
which gives the chief dimensions of the engine as 
compounded: 





_ * The actual area for the grate is 18.9 square feet, but 
in the case of the London and North-Western engines 
this is reduced by a cast-iron dead-plate at the back of the 
grate to 13.1 square feet. 


Particulars of 5 ft. 9 in. Metropolitan Engine Compounded. 
in. 

Diameter of high-pressure cylinders (2) 

Stroke of pistons ... Fa es se 

Diameter of low-pressure cylinder (1) .. 


Shot 
Oo 


Stroke of piston... Aa 0 
Mean diameter of boiler ... 3 105 
Length of boiler barrel 10 6 
oe between tubeplates 10 9 
“a inside copper firebox 4 9 
Width = ,, Be aia 3 1h 
Depth ‘ a es 2 5 5} 
Number of tubes ... se cca, ae 
Length of tubes (between tubeplates)... 10 9 
Diameter ,, (external) es = 0 ij 
Boiler pressure... aa ..-150 Ib. 
Heating surface: Tubes 933.86 sq. ft. 
Firebox 94.57 ,, 





Total 

Grate area.. aaa ee y aa 
Heating surface to grate area 70tol 
Capacity of tanks ... ... 1250 gals. 
Wheel base from centre of bogie to driv- 

ing wheels exe ies a a 9 4 
Wheel base from centre of driving to 

trailing wheels .. Ne as ee 
Total wheel base ... 


1028.43 ,, 
14.6 


8 10 
tons. cwt. 


Weight on bogie wheels 11 7 





ae driving ,, 18 1 
“o trailing ,, 7 9 
Total ... 46 17 in working order. 


This compounded tank engine was put to work 
on June 4, 1884, and up to March 20th last it had 
run 34,014 miles with an average consumption 
of 23.5 1b. of coal per mile, including the usual 
allowance for raising steam, while the non-com- 
pounded engines of the same class, doing the same 
work, burn on an average 31.4 Ib. per mile. These 
results are very satisfactory, even after allowance 
has been made for the higher pressure of steam 
carried by the compounded locomotive, while the 
engine does its work well, and starts its load freely, 
an important point in working a traffic with such 
frequent stoppages. Mr. Webb is now about to 
compound one of his standard type of double-ended 
tank engines—engines with four-coupled wheels at 
the centre, and a radial axle at each end—and he 
anticipates from it results even better than those 
obtained with the converted engine above described. 

We have now to deal with the latest type of 
compound locomotives placed by Mr. Webb on the 
London and North-Western Railway, namely the 
‘** Dreadnought” class, one of which occupies a promi- 
nent position at the International Inventions Exhi- 
bition. Of this class of engine we this week give 
a two-page engraving, together with other views on 
pages 458, 462, and 463. Referring to these views, 
it will be seen that this new type in general arrange- 
ment very closely resembles that which immediately 
preceded it,* but at the same time there are 
numerous differences of detail. 

In the ‘‘ Dreadnought” class the high and low- 
pressure cylinders are respectively 14 in. and 30 in. 
in diameter, the stroke being 24in. in both cases. 
The ratio of the capacities of the two high-pressure 
cylinders jointly to that of the single low-pressure 
cylinder is as 1:2.3. As in Mr. Webb’s other 
compounds, the two high-pressure cylinders are 
outside, and drive the trailing-wheels, while the 
low-pressure cylinder is inside, and its con- 
necting-rod is coupled to a central crank on 
what would ordinarily be called the driving, but 
which may in the compounds be more properly 
termed the central axle. The central and _ trail- 
ing-wheels are 6ft. 3in. in diameter, while the 
leading wheels are 3 ft. 9 in. in diameter, and are 
fitted with Mr. Webb’s arrangement of radial axle- 
box, which we shall describe later on. It will be seen 
that in the engine now under notice the low-pressure 
cylinder is in front of the leading axle instead of 
directly over it, as in the preceding class, while the 
driving wheels are smaller and the leading wheels 
larger than in that class. 

Of course, with Mr. Webb’s system of driving 
the central and trailing wheels independently, all 
restrictions as to the distance apart of these two 
axles, such as are imposed by the objections to long 
coupling-rods, are removed, and in the ‘“ Dread- 
nought ”’ class these axles are placed at 9 ft. 8 in. 
centres, this being the length of the rigid wheel 
base of the engine. The total wheel base is 
18 ft. 1 in. 

The arrangement of the frames in the ‘‘ Dread- 
nought” is the same as in the ‘‘ Compound ” class, 


* See two-page engraving in ENGINEERING, August 10, 
1883, which illustrates what is known as the ‘‘ Compound” 





class. 








there being the ordinary inside main frames ex- 
tending from end to end of the engine, and a short 
supplementary pair of frames within these, ex- 
tending from a transverse stay to which the low- 
pressure cylinder is bolted to a transverse stay at 
the front of the firebox. Between the frames last 
mentioned and the main frames are fixed the axle- 
box guides for the central axle and also the sand 
boxes. As will be seen by an examination of our 
engraving, the whole framing is exceedingly strong 
without being unduly heavy. 

We have referred above to the arrangement of 
radial axle-box with which the engine is fitted at 
the leading end; this arrangement is shown in 
detail by Fig. 7, page 463. From this and the 
general views of the engine, it will be seen that the 
axle-box is a single casting, fitted at the ends with 
the brasses for the two journals. The box works 
between two curved guides, each formed of a 
flanged steel plate, these plates extending from 
frame to frame. Underneath the axle and within 
the box are placed two helical springs, one within 
the other, and coiled right and left-handed respec- 
tively, the movement of the box in either direction 
compressing these springs, which have abutments 
against crosspieces connecting the two axle-box 
guide plates. The arrangement will be readily 
understood on reference to Fig. 7. The axle-box 
can move l}in. either way from its central posi- 
tion, its movement being, of course, resisted by 
the springs. The arrangement has now been used 
by Mr. Webb on a large number of engines, and is 
found to act most satisfactorily. 

The springs for the leading and central axle are 
arranged above the axle-boxes in the usual way, 
the springs for the central axle being very short 
and stiff, so as to give them good command over 
lateral rolling of the engine, notwithstanding that 
their distance apart transversely between centres is 
but 3 ft. 25 in. At the trailing end the arrange- 
ment of spring is different, each axle-box having 
slung below it agroup of four-double spiral springs 
94 in. long when uncompressed, the outside springs 
having ten coils 3? in. in diameter of ;%; in. square 
steel coiled left-hand, and the inside springs having 
fourteen coils, 2} in. in diameter outside, of ,%, in. 
square steel coiled right-hand. 

The boiler, which has a shell of steel, is of the 
pattern adopted by Mr. Webb in a new type of six- 
coupled goods engine which he introduced on the 
London and North-Western Railway in 1880, and 
which we illustrated at the time.* The distin- 
guishing feature in this boiler is the abolishment of 
the usual bottom ring of the firebox, the firebox 
itself being continued downwards, and fitted with a 
water bottom below the firebars, as shown in the 
longitudinal section. We understand that the fire- 
boxes so made have given every satisfaction, and in 
addition to enabling the usual bottom ring to be got 
rid of the water bottom affords a more free circu- 
lation of water than the ordinary construction, and 
allows dirt to be deposited below the fire. In the 
engine under notice the inside firebox is of copper, 
and at each side it is made with a deep vertical 
corrugation at the middle of its length, so as to 
afford some elasticity. The tubeplate is made in 
two parts, and the ashpit mouthpiece is of sufficient 
size to allow of the tubeplate being removed 
through it. At the firehole the plates of the inner 
and outer firebox are dished so as to form the 
arrangement of joint patented by Mr. Webb, and 
which has for some years been adopted at Crewe. 
This form of joint, which dispenses with a firehole 
ring, will be readily understood on reference to the 
longitudinal section. We may mention that at 
Crewe the dishing of the plates for this joint is 
done by a hydraulic flanging press, and very neat 
special tools are used for drilling the rivet holes, 
&c. The joint makes an excellent job, and the 
same arrangement is used in the water bottom of 
the firebox where a cleaning opening, fitted with a 
door, is provided. The firebox crown is supported 
by longitudinal girder stays assisted by sling stays, 
and the boiler shell generally is of the usual London 
and North-Western pattern, except that the trans- 
verse seams are double-rivetted instead of single- 
rivetted as usual. The working pressure is 175 Ib. 
per square inch, and the chief dimensions of the 
boiler are given in the list of particulars sub- 
joined ; we may mention here, however, that the 
top and side rows of tubes are reduced from 1{ in. 
to 12 in. in diameter at the firebox end, the object 
being to give more metal between the tubes and so 





* Vide ENGINEERING, vol. xxx., page 294. 
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THE HOTCHKISS MACHINE GUNS 


For Description, see Page 472. 
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EXHIBITS AT THE INTERNATIONAL INVENTIONS EXHIBITION. 











































































































THE HOTCHKISS RAPID-FIRING GUN AND AMMUNITION. (See page 473.) 





























Fic. 11. 
THE HOTCHKISS REVOLVING CANNON. (See page 472.) 
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ANDERSON’S MUZZLE-PIVOTTED GUN. (See page 477.) 


prevent the plate from cracking, and also to reduce | of the firebox casing, and made to deliver directly | ment practically abolishes feed pipes and their at- 
this draught through the outer tubes. upwards to the clack-boxes, which are fixed above tendant troubles, and Mr. Webb has designed and 

As in all the locomotives built under Mr. Webb | the water line. From these clack-boxes internal | patented a very neat and simple form of injector 
for the London and North-Western Railway for | pipes conduct the feed water and deliver it into the and clack-box, specially adapted for fixing in the 
many years past, the boiler of the engine under | barrel of the boiler, it becoming thoroughly heated | way we have described. Of this injector and ‘its 
action is fed by a pair of injectors fixed on the back | before reaching the point of delivery. Thisarrange- | attachments we give detail views on page 479. 








468 


ENGINEERING. 


May 1, 1885, 








Referring to the figures (which are two vertical sec- 
tions taken at right angles to each other), « is the 
water supply pipe, and ba part of the injector having 
the lateral passage or branch b!, to which the steam 
supply pipe )* is connected, as shown. The steam 
nozzle 6° is screwed into the end of the lateral 
passage. The body part ¢ of the injector is made 
in one piece, and is bored out to tit the combining 
cone or nozzle and the discharging cone or nozzle, 
and it has a slot formed in it large enough to admit 
the overflow chamber and allow of its movement for 
adjustment. The combining and discharging nozzles, 
d and e, are made in one piece, and they are made 
to pass through the two sides of the overtlow cham- 
ber f, and are ground to fit tight, and secured by a 
screw nut e' having notches in its edge, so that it 
can be rotated by a suitable screw key. The com- 
bining and discharging nozzles, d and e (especially 
the latter), are made to fit as accurately as possible 
in the bore of the body of the injector, and there 
are lateral passages d' to allow the fluid to escape 
into the overflow chamber when required. This 
chamber f has a hollow cone plug f! fitted in it, 
secured by a screw nut f?and washer f*, as shown; 
the waste fluid escapes through the hollow of the 
plug when the cock is opened, and may be conveyed 
in any convenient direction by a pipe screwed into 
the plug. To one end of the plug of the cock one 
end of a shaft gis connected, while the other end 
is screwed, and passes through a corresponding nut 


in a handwheel y', having bearings on the clack- | 
The cock is opened or shut by 


box, as shown. 
turning the handle y' on the shaft y. The injector, 
elack-box, and stop valve are shown combined in 
our engravings, A being the ball valve or clack, and 
i the stop valve, which is secured to the boiler by 


bolts, as shown, the injector part being further se- | 


cured by bolts passing through the bracket cast 
upon the body part of the injector. It will be seen 
that in the arrangement we have described the in- 
jector forms a direct continuation of the pipe com- 
municating between the water supply and the boiler, 
while when the cock of the overflow chamber is 
closed the steam may be made to pass back from the 
injector to the water supply to warm the feed water, 
thus dispensing with special pipes for this purpose. 
It will be noticed, on reference to the figures, that 
the lower end of the injector is steadied by a kind 
of forked bracket, which bears against the firebox 
casing, and is held by a couple of studs. By simply 
slacking the nuts on these studs, closing the stop 
valve, and breaking the cone joint beneath the clack, 
and the joint with the steam pipe, the injector can 
be at once slipped down and examined or exchanged 
while the engine is under steam. 

Referring to the longitudinal section and plan 
of the engine, Figs. 1 and 2, on our two-page 
engraving, and the section through the smoke- 
box, Fig. 5, page 462, it will be seen that the steam 
is conducted through two 3 in. pipes to the two high- 
pressure cylinders, these pipes, together with the 
exhaust pipes from these cylinders, passing along 
between the inner and the main frames, and being 
protected from loss of heat by being packed 
around with non-conducting material. The space 
around the low-pressure cylinder is similarly packed. 
The exhaust pipes from the high-pressure cylinders 
are 5 in. in diameter, and each forms an arch in the 
smokebox. Thus the exhaust pipe from the right- 
hand high-pressure cylinder rises up from the 
bottom of the smokebox, at the right - hand side, 
and, forming an arch, descends to join the low- 
pressure valve chest on the left-hand side, and vice 
The steam, on its way from the high to the 
low-pressure cylinders, thus gets slightly super- 
heated, an undoubted advantage. At the top of the 
smokebox, behind the chimney, is placed a relief 
valve, loaded to 80 1b. per square inch, this being 
connected by a small pipe with the exhaust 
pipe from the right-hand high-pressure cylinder, 
and so limiting the pressure which can accumulate 
in the low-pressure valve chest. The exhaust from 
the low-pressure cylinder takes place through two 
6 in. pipes uniting into a single blast nozzle, 42 in. 
in diameter, as shown. 

The safety valves of the engine under notice are 
of the Ramsbottom type, directly loaded by a spring 
placed between them, but the constructive details 
differ in several respects from the original arrange- 
ment of Ramsbottom valves, the modifications 
having been introduced to do away with the chances 
of the spring being tampered with. Referring to 
the detail views, Figs. 14 to 26, page 462, it will be 
seen that the spring is contained in a cylindrical 
recess formed by the main casting which carries the 
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safety valve seats, this recess having side openings 
near the bottom fitted with perforated plates (see 
Figs. 14 and 19) and being also provided witha 
perforated light cover (see Fig. 22) fixed to the 
safety valve lever, as shown in Figs. 14 and 15. 

The valves are 3 in. in diameter, and they are 
loaded, in the case of the engine under notice, to 
175 lb. per square inch. The particular valves 
shown in our detail views, however, are of the 
London and North-Western ordinary standard 
pattern, loaded to 140 lb. per square inch, in which | 
case the load is given by a spring of six coils 2i in. 
in diameter inside, and made of steel {} in. by | 
33in. This spring is held between the large circu- 
lar head of of a bolt fixed, as shown, anda circular 
plate, which is slung from a kind of stirrup link, | 
which is looped into the lever, as shown in Figs. 
14and 15. Fig. 23 isa plan of the circular head 
of the bolt just mentioned, Fig. 24 is a plan of the 
disc against which the spring abuts at its lower end, | 
and Fig. 25 is a plan of the stirrup link. Figs. | 
20 and 21 show a special connexion for the whistle, 
which is provided in some classes of engines, but | 
which has nothing to do with the design of the | 
safety valve itself. The whole arrangement is ex- 
ceedingly simple and trustworthy, and the details | 
are well worked out. 

The arrangement of the high-pressure cylinders 
and their valve gear is best shown by the plan, | 
Fig. 2, and by the outside elevation, Fig. 6 on page | 
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463. From the latter view it will be seen that the 
high-pressure cylinders have the valve chests ar- 
ranged below them, the slide valves being of the 
Trick or Allen pattern, and driven by Joy’s valve 
gear. The arrangement of the gear differs slightly 
from that employed in the engines of the ‘‘ Com- 
pound” class,* inasmuch as the compensating link 
has its upper end coupled to a radius rod which 
passes forward to a fixed point in the frame instead 
of being controlled by a rod coupled to a return 
crank on the trailing crank-pin. Of the reversing 


| gear we shall have something to say later on, but 


its general arrangement will be clearly seen from 


| Fig. 6. 


The same view also shows the drain cock gear for 
the high-pressure cylinders. There are for each 
cylinder three drain cocks, one on the valve chest 
and the others on the cylinder ends as usual, and 
these cocks are so made that when their levers are in 
the extreme forward position, all three cocks are 
shut. When drawn half-way back, however, the two 
end cocks are opened, the central one remaining 
shut, while when the levers are brought into their 
rear position the central cock is opened and the two 


| end ones are shut. 


The low-pressure cylinder (see Figs. 1 and 5) has 
its valve chest on the top, the slide valve being of 
the ordinary pattern and being driven by Joy’s 
valve gear, the arrangement of which is shown in 


* See ENGINEERING, Vol. xxxvi., page 126, 
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Fig. 1. The low-pressure cylinder is fitted with 
large drain cocks which can be opened by the pres- 
sure of the foot on atreadle conveniently placed 
for the use of the driver. On the drain cocks are 
also fitted spring loaded relief valves. The crank 
to which the connecting rod of the low-pressure 
cylinder is coupled, is a bent crank instead of being 
shaped as the earlier compounds. It is formed by 
bending the axle in a hydraulic forging press, which 
makes an excellent job. The crank bearing is 
5} in. long by 7] in. in diameter, while the axle 
bearings are 7 in. in diameter by 134 in. long, 
these being also the dimensions of the bearings of 
the trailing axle. The axle-boxes have correspond- 
ingly large bearing surfaces against their guides, 
and it cannot be doubted that the facilities it affords 
for obtaining these enormous wearing surfaces and 
consequent absence of wear and tear forms a most 
important feature in Mr. Webb’s system of com- | 
pound locomotive. | 

The leading wheels of the engine under notice | 
are steel castings ; the other wheels are wrought- 
iron forgings as usual, but patterns are now in hand 
for these large wheels, it being Mr. Webb’s inten- 
tion to cast them in steel also. As regards the 
materials used for other parts we may mention that 
the axle-boxes are of cast-iron, as are also the axle- 
box guides, with the exception of those for the lead- 
ing axle-boxes, which are a pair of steel plates ex- 
tending across from frame to frame. The cross- 
heads are of cast steel, faced with white metal on 
their wearing surfaces, and the guides are of 
wrought steel; each crosshead has a bearing sur 
face of 99 square inches. The connecting-rods, 
piston-rods, axles, tyres, and frame plates are of 
steel. In general design the connecting-rods for 
the high and low-pressure cylinders are alike, but 
the former being made for outside crank-pins are 
of course much lighter at the large end. On page 





463, in Figs. 8 to 13, we give views of the low- 
pressure connecting rud, which will explain its 


special features. From Fig. 8 it will be seen that 
the small end of the rod is solid, it being merely 
titted with a phosphor-bronze bush } in. thick, this 
bush being held from rotating by the oil-cup, the 
latter having a screwed shank of which the point 
just enters the bush as shown. This arrangement | 
not only secures the bush but insures the oil being 
fed down through the bush to the bearing. The oil- 
cup is prevented from unscrewing by a split pin 
passed through a hole formed half in the base of the 
cup and half in the connecting-rod. The top open- 
ing of the oil cup is closed by asmall button pressed 
upwards by a spiral spring. The large end of the | 
connecting-rod forms, as will be seen, an open 
forked end to receive the brasses, the mouth of the 
fork being closed by a block secured by a through | 
bolt, this bolt having a slight taper, and being fitted 
with nuts at both its upper and lower ends as | 
shown, these nuts enabling it to be tightened up or 
withdrawn easily. The adjustment of the brasses is 
effected by a wedge-block as shown in Fig. 10, this 
block being secured by pins to a bolt with screwed 
ends, by means of which the block can be adjusted. 
One of the brasses is shown separately in Fig. 9. 
This form of connecting-rod has been adopted by 
Mr. Webb as the standard pattern in all his recent 
engines. 

A special detail in the ‘‘ Dreadnought” is the con- 
struction of the reversing gear, which has been 
patented by Mr. Webb. The arrangement is such 
that the high and low-pressure valve gears can 
either be reversed together or adjusted indepen- 
dently, this independent adjustment being found 
desirable in working compound locomotives. The 
arrangement is shown dotted in Fig. 6 and sepa- 
rate in Fig. 27 on page 462, in whichj and k are the 
ends of the reversing rods extending from the valve 
gears of the low-pressure and high-pressure cylin- 
ders respectively (see also Fig. 6, page 463). These 
reversing rods are coupled to the opposite ends of 
ashort beam fh pivotted on a central pin which 
couples it to a screw d acted upon by the tubular 
nut ) operated by the handwheel a. “To the upper 
and lower ends of the beam h are also respectively 
coupled two rods 11, which slide in recesses in the 
face of the casting ¢. The upperedge of the upper rod 
/ is corrugated, and a block m havi ing its face simi- | 
larly corrugated and fitting a recess in the casting | 

can be pressed against the rod by the screw and 
handwheel shown directly over it. Another hand- 
wheel and screw ¢ act upon the end of alever A, by 
means of which another block can be forced against 
the lower edge of the lower rod/. In this way 
either the upper or lower rod/ can be clamped by 











the use of the small handwheels, the result of thus 
clamping one of the rods being that the end of the 
beam fh to which the clamped rod is attached is held 
stationary, and the movement of the handwheel «a 
thus shifts one of the reversing rods only. When 
neither of the rods / is clamped both reversing rods 
move together on the wheel « being turned. A 
pointer fis attached to each rod /, and indicates the 
position of that rod on the cover of the casing. 

The engine is fitted with a steam brake acting on 
the driving and trailing wheels, and also on all the 
wheels of the tender. The arrangement of the 
brake gear, which is very neatly worked out, is 
clearly shown by Figs. 1 and 2 on our two page en- 
graving. The ertgine is also fitted with the vacuum 
brake apparatus for acting on the wheels of the 
train, and by means of a neatly arranged special 
brake valve the driver has the power—by operating 
a single lever—of applying either the steam or 
vacuum brake independently or both jointly. 

The engine is provided with a tender of one of 
the London and North-Western standard patterns 
carrying 1800 gallons of water, and with space for 
5 tons of coal. Of course the tender is fitted with 
the Ramsbottom apparatus for picking up the water 
when running. 

For convenience of reference we append a list of 
the chief dimensions of the engine we have been 
describing : 


Cylinders and Working Gear : ft. ia. 
igh-pressure cylinders ... (two) 
Diameter... j = a 1 2 
Stroke E oe = Ex pe 2 0 
Length of ports ot i : 0 10 
Width of steam ports... ae 0 12 

a exhaust ports ... = ie 0 2 
Maximum travel of valves... a 0 3% 
Lap of valves 3 aes ae — 0 03 
Lead aa oe = a 0 Ob 
Inside clearance . 4 0 0% 
Distance between centres of cy linders... 6 5 

Low-pressure cylinder (one) 
Diameter ; 2 
Stroke 2 


Length of ports ‘ 
Width of pat ports 
exhaust ,, - 
Maximum travel of valve 
Lap of valve 
Lead ,, 
Inside clearance 
Length of high-pressure connecting- rods 


ceocoooecort 
SOM RN AOD 
ore 


en 


between centres . >» 10 
Diameter of crank- pin bearings (high- 
pressure) ... ag 0 4 
Length of crank- -pin bearings | (high- 
pressure) . 0 5 
Length of low- pressure connecting: rod 
between centres ... 6 3 
Diameter of crank bearing (low- -pres- 
sure) 0 Ff 
Length of crank bearing (low- pressure) 0 5$ 
| Frames : 
Thickness of main frames (steel) 0 Of 
+ inner ,, 0 0F 
Listance “en of main frames .. 4 0 
inner ,, 2 i 
Length of engine framing ov er bufier 
beams i, | eee 
Width of engine over foot- plates Pee 8 1 
Wheels, Axles, and Springs : 
Diameter of leading wheels 3 9 
yy central and trailing wheels i § 
Distance between centres of lea ing and 
central wheels 8 5 


Distance between centres of central and 


trailing wheels 9 68 
Total wheel base ... 18 1 
Leading axle ; diameter at centre 0 53 

” ” ” arings 0 6 

pe pe wheel seats 0 7 

+ vs length of bearings 0 10 

aa pe centres of me 3 8 
Crank axle ; diameter of bearings : 0 7 
‘a “ »» at wheel seats... 0 8 
AS ‘i length of bearings } 4 

centres 3 a 

Trailing axle ; diameter at centre 0 65 
fs < es bearings ... Go J 

a es wheel seats 0 8} 

a ad length of pasta 1 1 

” centres 93 3 44 
Leading springs ; ; span . is 2 8 

ee PF ‘number of plates 16 

8 ed width Pe 0 44 

a thickness ,, ... 0 O$ 
Driving springs; span. 2 4 
ae a width of plates : 0 4 

number and thickness 

of plates ; ; 19 plates ;°; in. thick and 

two plates 2 3 in. thick 
Trailing springs ; spiral, see description 

ante 
Boiler: 
Diameter of barrel outside middle ring 4 3 
Length - Ww @ 








ft. in. 
Length of firebox casing ... 6 10 
Extreme depth of firebox casing below 
centre line of barrel 6 3 
Thickness of barrel plates 0 05 
ie smokebox tubeplate : 0 Of 
»” firebox », (copper) O 0£ 
other firebox anne : 0 Of 
Number of tubes (brass) . 295 
Diameter __,, outside se 0 13 
Length »» between tubeplates 3 S559 
Diameter of chimney at bottom : 1 4 
Height of centre of barrel above a. 7 55 
sq. {t 
Heating surface ; Tubes 1242.4 
Firebox 159.1 
Total 1401.5 
Firegrate area 20.5 
Ratio of firegrate area . to heat- 
ing surface ; .. 1:68.36 
Pressure of steam 175 1b, per square inch. 
tons. cwt. 
Weight of engine empty 39 10 
Pe in working order : 
On leading wheels 12 10 
,, low - pressure driving 
wheels.. ; 5 0 
3, high- pressure ‘driving g 
wheels .. ie ses 1 0 
Total . 42 10 
Weight of tender empty w 1 


Up to the present there have been put to work 
on the London and North-Western Railway thirty- 
four compound locomotives on Mr. Webb's system, 
namely, thirty of the type with 6 ft. 6 in. driving 
wheels (described in Mr. Webb’s paper published 
on page 125 of our thirty-sixth volume), one con- 
verted tank engine for metropolitan trattic, of which 
we have given particulars above, and which we 
illustrate on page 458, and three of the ‘* Dread- 
nought” class, which we have now fully described 
and a representative of which—named the Mar- 
chioness of Stafford—is now at the Interna- 
tional Inventions Exhibition, where it forms one 
of the most important exhibits. Seventeen engines 
of this last-mentioned type are also now in hand at 
Crewe. Compound locomotives on Mr. Webb's 
system are also being introduced on the Western 
Railway of France, the Autofagasta Railway, South 
America ; the Oude and Rohileunde Railway, the 
Austrian State Railways, the San Paulo Railway, 
and the railways of Buenos Ayres, so that the 
system is making rapid headway. We may remark 
that the engine, now at the International Inventions 
Exhibition, is shown standing on a length of Mr. 
Webb's steel permanent way, which we have noticed 
elsewhere in the present number. 

Statement showiny the Mileage of the various Compound 
Engines from the Date of commencing Regular Work to 
March 31, 1885, including also the Number of Days 
working and the « averaye Miles per Day. 





Regular Working. 


! 
i 

















. - h 
Ps 3 Name. S © & 
SE | Date Commenced. Mileage. | 2, 82 . 
Ee BS S22 
z _ | % = a aA 
66 Experiment - April 3, 1882.. 174,908 616 284 
300 Compound . May 2, 1883 .. 96,132 3210-299 
301 Economist : May 15, 1883. . 93,875 312 = 301 
302 Velocipede . May 25, 1883.. 89,715 316 9-284 
303 Hydra .. . June 1, 1883 .. 90,739 308 294 
305 Trentham . August 8, 1883 83,512 286, 292 
306 Knowsley . August 16, 1883 84,104 311 | 270 
307 Victor .. . August 22 1883 85,548 313 273 
310 Sarmatain .. April 28, 1884 60,594 248 244 
311 R. F. Roberts.. March 28, 1884 53,016 188 | 282 
315 Alaska .. . March 31, 1884 54,603 3it 174 
321Servia .. .. April 1, 1884.. 52,880 299 177 
323 Britannic . April 7, 1884.. 44,049 254 173 
333 Germanic . April 5, 1884.. 53,026 295 «179 
353 Oregon .. . April 13, 1884 54,590 291 177 
363 Aurania . April 15, 1884 47,225 261 Isl 
365 America ..|April 21, 1884 49,127 | 275, 179 
366 City of Chicago April 23, 1884 47,243 | 229) 206 
372 Empres October 8, 1884 a 25,920 106-244 
374 Emperor 4 September 10, 1884. . 29,767 152 195 
503 Dreadnought .. September 29, 1884.. 17,165 59 = 2911 
504/Thunderer . March 20, 1885 . 1,350 8 168 
508 Titan . November 7, 1884 .. 19,484 63 309 
519 Shooting Star August 29, 1883 76,504 324-236 
520, Express . August 29,1883 .. 86,803 314 276 
1102 Cyclops . July 17, 188% .-| 32,733 | 183 179 
1104 Sunbeam . July 23, 1884 36,718 157 | 234 
1111 Messenger . August 11, 1884 31,657 174 182 
1113/Hecate .. . August 7, 1884 32,625 164 199 
1115'Snake . August 14, 1884 27,*18 146 «©6190 
1116 Friar August 14, 1884 33,625 144 234 
1117 Penguin . August 21, 1884 32,212 170.—=—s:189 
1120/Apollo .. .'July 10, 1884 37.148 | 178 209 
2063) = May 13, 1884.. 36,226 | 218 166 
| | OC 
|Grand totals and average .. 1,869,641 [ 7998 | 234 


| 


It has long been Mr. Webb’s practice w hen intro- 
ducing a new type of engine or new detail on the 
London and North-Western Railw ay, to accelerate 
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SAWYER’S SYSTEM OF MOUNTING TURRET GUNS. (See page 477.) 




















SUFT’S RIFLE SAFETY DEVICE, (See page 476.) 





QUILLIAM’S CARTRIDGE MAGAZINE, (See page 476.) 
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the gaining of information as to the value or other- 
wise of the novelty by imposing upon it an extra 
amount of work, and this system has been followed 
with the compound locomotives, which, not only 
individually, but as a group, have, since their intro- 
duction, been made to perform a mileage which, so 
far as we are aware, is unparalleled in the annals of 
locomotive working. To show what has been done 
by these compound engines, we give on the pre- 
ceding page a tabular statement showing the date 
at which each compound engine was set to work 
on the London and North-Western Railway, and 
the number of miles run by it up to March 31 last. 
The above Table is we consider of exceptional 
interest, and it shows most conclusively not only 
the thoroughness with which Mr. Webb has put 
his system to the test, but also the capability of the 
compound engines for heavy regular work. 

As regards the loads hauled we may mention that 
the average train taken between Crewe and Euston 
by the ‘* Dreadnought” class consists of twelve 
vehicles. On the 19th of March last the ‘‘ Dread- 
nought ’’ worked the 10 a.m. Scotch express from 
Euston to Carlisle, a continuous run of 300} miles 
with an average load, including engine and tender, 
of 207 tons. On this journey the consumption of 
fuel averaged 29.2 lb. per mile, and the evapora- 
tion of water was 9.49 lb. per pound of coal. The 
train arrived at Rugby two minutes before time, 
left four minutes late, and arrived at Carlisle four 
minutes before time, the Shap incline—5} miles 
of 1 in 75—being mounted in ten minutes, and the 
average running speed over the whole trip being 
44.7 miles per hour. Neither the smokebox nor 
ashpan was cleared out during the journey, nor 
was the fire cleaned. The engine steamed freely 
throughout the run, and the weight of ashes in the 
smokebox on the arrival at Carlisle was 40} Ib., and 
in the ashpan 59} 1b. These are certainly most 
admirable results. 

On March 27th last, also, engine No. 504, 
‘* Thunderer,’’ worked the 5.5 P.M. passenger train 
from Liverpool to Euston between Liverpool and 
Crewe, the load consisting of eighteen vehicles 
weighing 227 tons 15 ewt., or including the engine 
and tender a total load of 292 tons 15 cwt. The 
journey from Edge Hill to Crewe, a distance of 
34} miles, was run in 45 minutes, giving a speed of 
43.4 miles per hour, the engine steaming freely 
throughout the trip. 

Altogether the introduction of the compound 
system on the London and North-Western Railway 
forms a most important epoch in locomotive history 
and it is one full of promise for the future. It has 
been said in some quarters that Mr. Webb’s com- 
pound engines were being ‘‘nursed;” we think, 
however, that the facts we have published will show 
that if this be so, the ‘‘ nursing ” is, at all events, 
conducted in a manner calculated to annihilate 
anything of weakly growth and to secure vigorous 
development. 








ARTILLERY AT THE INVENTIONS 
EXHIBITION.—No. I. 
Tue War DepaRTMENT EXHIBIT. 

Tue War Department shows a good collection of 
military material, of which we may give a brief 
account. From the gunpowder factory at Waltham 
Abbey, comes a series of models illustrating the 
successive stages of progress made in the manu- 
facture of gunpowder since 1862, together with 
other models showing the system of manufacturing 
compressed gun-cotton for submarine mining, field 
and siege-gun purposes. There are also models of the 
largest cartridges used in 1862 and in 1885, and 
examples of water-jacketted electric lamps em- 
ployed in buildings used in the manufacture of gun- 
powder. 

The Carriage Department, Woolwich, sends the 
hydraulic equipment of a 12-pounder gun com- 
plete, a portable forge for military service, and 
a service hydraulic lifting-jack. We shall later on 
describe these objects in more detail. 

The Royal Gun Factories, Woolwich, sends a 
number of objects, the chief of which is an 8-in. 
steel breechloading 12-ton gun. It consists of an 
inner core upon which the front hoop and breech- 
piece are shrunk, and over them, the trunnion ring 
and a tier of breech-hoops. The thread of the 
breech-piece is interrupted so as to be cut into four 
divisions ; and a De Bange obdurator is employed 
with asbestos wad, tin disc, and steel bearing 
rings. The gun is vented through the rear, and 
the vent spindle is provided with a large head, 





which transfers the pressure from discharge to the 
obdurator. The latter is thus compressed against 
the breech screw end, and by its elasticity it ex- 
pands against the walls of the chamber, thus sealing 
the escape of gas during the explosion. The charge 
is fired by a vent-sealing percussion tube, ignited 
either by a firing lock or by an electric discharger. 
The breech-block can be released or tightened by a 
quarter turn of a hinged lever which is operated by 
ratchet gear. This arrangement was added to the 
gun before experiments were made, as it was ex- 
pected that great power would be required to start 
the breech-block after the gun had been fired. As 
a matter of fact this is not necessary, but it is 
shown on the gun to illustrate the system to be 
adopted for guns of heavier calibre. A bronze 
carrier is provided as an attachment to the breech, 
and the breech-screw rests on this when it is with- 
drawn from the gun. The adhesion of the obdurator 
to the chamber after firing, is overcome by a cam on 
the hinged lever, which also locks the breech after 
loading, when the cam falls down, and the cam enters 
a recess cut in the breech to receive it. Thecharge 
used in this gun is 105 lb. of cocoa powder, and the 
weight of projectile is 210 lb. The muzzle velocity 
of the shot is 1970 ft. per second, and 1805 ft. at 
1000 yards. The penetrative power at the muzzle 
is 16.3 in. of steel plate, at 1000 yards 14.3 in. 
The diameter of the bore is 8 in. and the length 
204.9 in. ; the powder chamber is 10.5 in. diameter 
and 34.5 in. long. The bore is rifled with 32 
grooves with an increasing twist for a distance of 
97.7 in., of from one turn in 120 calibres at the 
breech, to one turn in 35 calibres ; for the remainder 
of the bore the rifling is uniform. 

Another object shown is a 20 in. trepanning bar or 
boring tvolfor removing a solid core instead of shav- 
ings, when boring out a block for the bore of the gun. 
It consists of a hollow steel cylinder } in. thick, and 
having a crown of small cutting tools set around 
the circular face. These are set to overlap each 
other in such a way, that each tool only cuts a 
portion of the circular groove in boring, the total 
width being made up by the complete set of tools. 
Grooves are provided in the bar, through which 
water is forced, under pressure, to the face of the 
work, so that a constant stream is kept against the 
cutters, and the particles of steel removed are 
washed away. The bar is fixed, and the block being 
bored is caused to revolve, the rate of advance being 
about 3 in. an hour. The cores removed are of 
course in a condition to be used for other purposes, 
and pieces 32 ft. long have been cut out in this 
manner. 

A 12-pounder steel field gun isshown. It consists 
of an inner barrel on which is shrunk and locked a 
breech jacket, the trunnions being forged on to this 
latter. The weight is 7 cwt. and the breech 
mechanism consists of a screwed block with inter- 
rupted thread, worked by a hinged lever, and a 
De Bange obdurator. The venting is radial and com- 
prises a safety working slide, which prevents the 
insertion of the friction tube when the breech 
is open. The calibre is 3 in. ; the diameter of the 
chamber being 3.625 in., and its length 11.2 in. 
The rifling is of 12 grooves, with a twist increasing 
from 1 turnin 120 calibres, to 1 turn in 28 calibres. 
The charge is 4 lb. of pebble powder, and the pro- 
jectile weighs 12.5 1b. The velocity at the muzzle 
is 1705 ft., and at 1000 yards, 1247 ft. per second. 

There are also tangent sights for 5 in. and 6 in. 
guns, and automatic clamps for these sights ; per- 
cussion firing locks for breechloading guns; a 
bronze sight crosshead ; a 6 in. carrier ring and 
compound turret sight. This latter is a form of 
sight that has been introduced for turret service in 
the Royal Navy. It consists of an inner bar set 
at the required angle to correct the deflection of a 
projectile due to the rifling, and upon it are 
graduated the charges for various ranges. The 
inner bar fits within an outer bar of large section 
and length, and it can be adjusted and clamped 
upon it. The outer bar works within a socket 
attached to the roof of the turret, and is adjusted 
by a wormwheel and endless screw, worked by the 
captain of the turret with a handwheel. The outer 
bar is placed at right angles to the plane of the 
revolution of the turret, and the method of work- 
ing is as follows: The required range having been 
determined, the inner bar is raised and clamped. 
The sight is laid upon the foresight of the turret 
and the object, and is brought into action by the 
handwheel which is worked by the captain of the 
turret. The elevation of the gun is recorded by 
the indicator, which is attached to the lower end of 





the outer bar, and which records on a se ony of 
degrees upon the lower tube. Directly the sight 
is laid, the gun crew inside the turret see the eleva- 
tion réquired, and set the gun accordingly. It 
should be mentioned that this device makes all the 
necessary compensation for deflection of projectile 
and keel of ship without any calculation being re- 
quired, 

There is also shown a model of the breech of the 
9.2 in. breechloading gun, which is, in principle, 
similar to that of the 8 in. gun already described, 
The Royal Laboratory at Woolwich sends a large 
number of objects illustrating all classes of ammu- 
nition, projectiles, cartridges, fuzes, fittings, &c. 
The Royal Small Arms Factory at Enfield shows 
several examples of Nordenfelt and Gardner 
guns, which will be referred to later on; service 
rifles and models of ammunition ; small arms other 
than fire arms, and miscellaneous objects. 

The exhibits of the Royal Engineer Establish- 
ment at Chatham, illustrate submarine mining, 
field equipment, balloon equipment, photographic 
apparatus, electrical apparatus, the electric light, 
signalling and surveying instruments. From this 
rapid review it will be seen that the combined 
exhibits of the War Department are on quite an 
imposing scale. 


Horcukiss AND Co.’s MacHINE Guns. 

The exhibit of Messrs. Hotchkiss and Co., 
of Paris and London, is somewhat limited on 
account of insufficient space, but the weapons 
shown are highly representative, and, to the general 
public, quite novel. They comprise a 47 mill. or 
3-pounder revolving cannon, and a similar gun of 
53 mill., carrying a 4 lb. projectile. There are also 
two rapid-firing guns; a one-pounder, 37 mill. 
bore, and a 3-pounder, 37 mill. The former of 
these is for special service in torpedo boats. The 
mountings, ammunition, and minor _ fittings, 
together with descriptions of the guns, form a 
part of the exhibit. The general characteristics 
of the Hotchkiss machine gun, is too well known 
to justify any detailed description in this place ; 
we have, moreover, published from time to 
time drawings and particulars of the principal 
types manufactured. A very brief notice will 
therefore suffice on the present occasion. The 
revolving cannon and the rapid-firing gun form two 
distinct classes, the construction of which differs 
widely. Both types are manufactured in several 
sizes, as will be seen from Tables I. and III. : 


TABLE I.—Measurements and Weights of Hotchkiss 
revolving Cannon. 


37 mill. 
1.45 in. 


53 mill. 
2. 09 in. 


47 mill. 
; oe ae a 1.85 in, 
Length of gun a - ai ee 68.1 ,, 


Calibre 


Extreme length. 

Mean height of trunnion centres 
above deck ee : 

Length of gun barrel 

Number of barrels . . 

Weight of each barrel 

Length of rifled bore ‘ 24.7 in. 

Total length of bore in calibres.. 20 

if Number . 12 20 

Lands Width .. .06 in. -16 in. 

t Height . .016in., 016 in. 

Angle of rifling 6 deg. 8 deg. 

Weight of gun including stock |. 462 lb. 1265 Ib. 


55.9 ,, iy ae 


21.5 ,, 

46.2 ,, 
97 Ib. 

39.3 in. 
25 


16.3 ,, 
29.1 ” 


31 Ib, 


2200 Ib. 

The larger type of this class of gun shown by the 
Hotchkiss Company isthe 53 mill., and is mounted on 
its carriage ready for service, as illustrated by Fig. 1 
on page 466. The carriage rests on a foundation 
plate that is bolted to the ship’s deck, and can be 
made to revolve around a circular rack, by means 
of a worm and wormwheel. The arrangement of 
elevating screw is clearly shown in the engraving. 
We also annex a few details from which a clear idea 
of the mechanism will be obtained. The five re- 
volving barrels A A, Fig. 10, page 467, are made of 
Whitworth compressed steel, and aregrouped around 
a central steel shaft B, being held in position by two 
gun-metal discs C C'. The barrels, shaft, and discs 
are mounted between plate frames E E which carry 
the trunnions F. At the rear of the disc C is placed 
the cast-iron breech-block through which the shaft 
B passes, carrying’ at the inner end, and in a 
recess in the breech-block, the pinwheel b. The 
front part of this breech-block is solid, and the 
back is formed with a chamber which contains the 
mechanism and is closed with a hinged doord. A 
spindle F runs through the chambered portion of 
the breech-block at right angles to the axis of the 
gun. The projecting end of this spindle carries a 
small bevel wheel f%, to which a rotating motion is 
imparted by means of the cranked handle shown 
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in the perspective view, page 466 On the spindle 
within the chamber is mounted acam K set out 
in such a way as to gear with the pinwheel b, and 
to give it, and through it to the barrels, an inter- 
nittent! motion. By this means, while the man 
firing the gun turns the handle continuously, the 
barrels are brought successively into the firing 
position, when they are stopped long enough for 
the operations of loading, firing, and extracting to 
be performed. The loading and extracting me- 
chanism is illustrated in Fig. 4, page 466, and 
Fig. 11, page 467, and isactuated by the spindle F. 
Placed in a recess on the left-hand side of the breech 
chamber, is a toothed wheel m, Figs. 4 and 11, 
vearing above and below with the racks M' and L'. 
To the former is attached the loading piston M, 
and to the latter the extractor L. To the rack L 
is also attached a curved and slotted rack f in which 
works the pin of a crank I mounted on the shaft F. 
As the shaft rotates, the crank I imparts a recipro- 
cating movement to the rack L! and to the toothed 
wheel m, which in its turn moves the upper rack 
M, but in an opposite direction, the parts being so 
adjusted, that while a new cartridge is being intro- 
duced in an upper barrel by the plunger, a car- 
tridge case is being withdrawn by the extractor. 
The plunger does not, however, drive the cartridge 
completely home, but advances it upon a_ spiral 
incline, the rotation of the barrel causing it to slide 
forward into its ultimate position. The upper and 
lower ends of the slots f are curved to a radius cor- 
responding with the throw of the crank I. Thus at 
each end of the stroke, and while the racks M! and L' 
are in their extreme positions, a slight pause occurs 
in this part of the mechanism, though the barrels 
continue to revolve. This pause is necessary to 
allow the extractor to take hold and to permit of a 
fresh cartridge being introduced. As is shown in 
the perspective view Fig. 1, and the cross-section 
Fig. 4, the top of the breech chamber is pro- 
vided with a slotted opening to admit the car- 
tridges which are placed in a movable case, the 
lower end of which is inserted in the slot when 
rapid firing is required. For slow firing, however, 
the cartridges may be introduced singly by hand. 
The mode of firing is illustrated in Figs. 3 and 10. 
By the side of the large cam H isa small spiral 
cam G which, as it revolves, presses back the arm x 
of the firing pin N’. This latter passes, as shown, 
through an inclined passage to the face of the breech- 
block. Asthe cam G forces the firing pin back, a 
strong plate spring is compressed by the end O of 
the pin, until the cam releases the arm i, when the 
pin flies forward and fires the cartridge. 

We may now follow the operation of this gun 
through one cycle of its operations. A cartridge is 
dropped from the feeding box on to the receiver in 
the breech chamber, bringing it axial with the bore. 
On the outside hand lever being turned, the rack M 
forces the plunger forward and enters the shot into 
the barrel, which is not at that moment in motion. 
So soon as the cartridge is entered, the cam engages 
with the pinwheel and turns the barrels until that 
one containing the cartridge is brought round to 
the lowest position and opposite the firing pin, 
which has meantime been drawn back by the cam 
G. The latter then releases the firing pin which 
discharges the cartridge, and the barrels, which 
have in the meantime paused, again resume their 
motion for one-fifth of a turn, when the cartridge 
case is brought opposite the extractor, the jaws of 
which are at that moment advanced so far that the 
rim of the cartridge rolls between them as the 
barrels revolve. Then another pause occurs, during 
which the slot attached to the extractor rack with- 
draws the latter, with the empty case, until the 
case strikes against an ejector, which disengages 
it from the extractor jaws and throws it through an 
opening in the bottom of the breech chamber to 
the ground. At each pause of the barrels a new 
cartridge is introduced in one barrel while another 
is being fired, and the case extracted from the 
third ; the firing is practically continuous, and can 
be kept up steadily at the rate of forty rounds a 
minute when loaded with separate cartridges. For 
more rapid firing the cartridge cases containing ten 
rounds each are employed, and thus from sixty to 
eighty rounds a minute can be fired. 

Table II. gives particulars of the different kinds 
of ammunition employed. It consists of steel 
and common shell, and case shot. The first is used 
chiefly where great penetration is required, and 
the head is brought to a sharp point and _har- 
dened. The shot is surrounded with a coating 
of soft brass to take the rifling for about one calibre 








of its length. The forward part of this casing is 
tapered to fit a corresponding taper in the chamber 
of the barrel, so that the shot is accurately centred 
as soon as it is forced into the gun. The cast-iron 
shell is cylindrical with an ogival head, and is 
covered with the soft brass coating to take the 
rifling like the steel shot. The Hotchkiss percus- 
sion fuze is generally employed. The case shot hasa 
TABLE II.—Particulars of Ammunition for Hotchkiss 
Revolving Cannon, 





| 37 mill. | 47 mill. 53 mill. 
Length és 3.74 in. 5.19 in, 6 17in. 
Weight empty ..| 15.7502. 2.2302. 3.33 Ib. 
"be Weight of bursting 
Steel shell, “charge... ..| .50z, 1.602, ' 2.1oz. 
Weight of fuze 1.4 02. 1.9 02. 1.9 02. 
Loaded weight 1.1 1b. 2.45 1b. 3.58 Ib. 
Length ms 3.66 in. 4.99in. 6.34 in, 
(Weight empty —<:) 14.402. | 221d. 3.31 1b. 
Common | » of bursting 
shell charge ‘ ‘ 79 02. 1.6 0z. 2.5 oz. 
( Weight of fuze hi .7 OZ. .7 OZ. 19 oz. 
Loaded weight 1 lb. 2.36 1b. 3.58 1b. 
Weight a --| 1.2510 2.44 Ib. 4.22 lb. 
Case shot-. Number of bullets .. 28 30 58 
( Weightof each bullet, .7 1.1 oz. 1 oz. 
Weight of powder charge. . oo] 280m 7 0z. 14.3 oz. 
Fa +, complete cartridg: | 
(steel shell) aa “ <of Ree 3.4 Ib. 5.1 Ib. 
Weight of complete cartridge) 
(common shell) .. a .-| 1.4]b. 3.3 Ib. 4.5 Ib. 
Weight of complete cartridge 
(case shot).. aa re «+, 2 3.4 Ib. 5.8 Ib. 





canister of tinned iron with a lead-capped base 
expanding when the cartridge is fired, and a conical 
zinc cap. The balls are made of lead and antimony, 
and are packed in the shot with sawdust. The 
cartridge core is made slightly conical, and is rolled 
up spirally of sheet brass. The head is of thin 
sheet iron, rivetted to the brass case. The primer 
consists of a brass case, holding the anvil, and is 
closed at the bottom end bya cap containing the 
fulminate ; it is fitted into a hole which penetrates 
the head and both cups, and it projects through 
into the inside of the cartridge-case. The cups are 
pushed up around the primer cavity, so as to form 
a gas check for the primer. The construction of 
the body of the cartridge allows it to expand to the 
chamber of the gun without tearing the metal ; 
after the discharge it contracts itself again, thus 
leaving the fired case perfectly loose in the chamber 
for extraction. 

Two examples of the Hotchkiss rapid-firing gun 
are exhibited, one of 37 millimetres, especially for 
torpedo boats, and one of 47 millimetres, throwing 
allb. and a 3lb. projectile respectively. There 
are tive types of this class of gun manufactured, of 
37, 47, and 57 millimetres, two of 37 and 47 milli- 
metres firing the same ammunition as the Hotchkiss 
revolving cannon, and three of 37, 47, and 57 milli- 
metres in which heavier powder charges and pro- 
jectiles are employed. Table III. gives the leading 
particulars of the various guns of this class : 


TasLeE III.—Particulars of Hotchkiss Rapid-Firing Guns. 


| Gun Firing 
oe | High-Powered Guns. 


Ammunition) 











| mill. | mill | mill, | mill. | mill. 
| 37 | 47 | 37 47 | 57 
Diameter of bore between | 
lands a ae in.) 1.46) 1.85 1.46 1.85) 2.24 
Diameter of bore between 
grooves. in.) 1,49 1.88} 1.49 1.88} 2.27 
Mean diameter : in. 1.48; 1.87) 1.48 1.87) 2.26 
Maximum diameter of pow- | | 
der chamber oe in, 1.57; 218} 2.18 2.28; 2.71 
Length of bore incalibres..| 20 | 38 | 42 40 | 40 
Distance from bottom of | 
bore to base of shell in. 3.66) 3.94) 10.11 13.46, 10.07 
Total length of gun .. in, 33.13 | 61.34 | 66.73 80.63 97.64 
Extreme length, including | | 
stock aa “es in.| 44.96 | 98.2 | 84.25 100.42) 120.08 
Length of rifled bore in.) 24.68 | 48.81} 49.52 58.47 76,89 
Number of grooves .. oot om 20 16 20 24 
Angle of rifling ~~. Gem. 6 8 |1to 6.70 5.40 1to6 
Weight of breech block 4 9 26 | 26 39 59 
» stock .. ey 11 | 2 2 | 28 
Total weight of gun lb. 73 | 260 293 506 = 800 





Fig. 2, page 466, shows the general appearance of 
the gun, with the method of mounting, the ammu- 
nition, anda shield for the protection of the gunner. 
It is a single-barrelled arm, mounted on a swivelling 
carriage, and can be easily trained in any direction. 
The body of the gun is made of Whitworth com- 
pressed steel with a square breech, and the steel 
trunnion ring is fixed in such a position that the 
gun is exactly balanced. The breech-block with 
which the piece is fitted slides vertically between 
guides, and is actuated by a lever, which also acts 
as the trigger guard. The details of construction 
are shown in Figs. 3 to 7, page 467. 





mechanism comprises the square wedge A, the 
guides just referred to are shown at B B, and the 
traverse of the block is limited by the set screw P 
(Fig. 6). In the right-hand side of the breech is a 
crank C, with a pin ¢ working in a curved groove in 
the breech-block. On the crank C is a lever E by 
which the breech is opened, by pushing the lever 
downwards, while it is closed by pulling it up to- 
wards the pistol grip Q. The firing mechanism is 
clearly illustrated in the figures. It consists of a 
hammer F, the upper end of which is pointed, and 
which strikes the cap of the cartridge when the 
trigger is pulled. The hammer is mounted on a 
rocking shaft G, which has an arm 4 outside the 
breech. On the lever E is a cocking cam e that 
bears on the arm of the rocking shaft, and the 
piece is cocked by pulling down this lever. On the 
hammer is a small projection f, which engages in 
the sear spring H, and is held up by it till the 
trigger is pulled. The main spring is shown at I, 
and its upper branch bears against a projection on 
the bottom of the hammer. ‘The cartridge extractor 
consists of a prismatic shaped piece of steel, hooked 
at one end, and sliding in a recess on the inner side 
of the left cheek of the breech ina direction parallel 
to the bore of the gun. On the underside of the 
extractor is a stud, which works in a groove formed 
on the left-hand side of the wedge. As the latter 
is withdrawn, the stud runs along the straight por- 
tion of the groove, but is afterwards forced in an 
inclined position, which gives a rapid travel to the 
extractor and causes the fired cartridge to be ejected. 
As will be seen from the drawings, this gun is pro- 
vided with a stock, which bears against the left 
shoulder of the man firing, while the pistol stock 
comesconveniently tothe right hand ; by this arrange- 
ment one man can train or fire the gun, keeping his 
sight always on a moving object. At the back of 
the stock a rubber lining is added which reduces the 
shock on firing. The pistol grip is of gun-metal, 
made hollow, and containing the trigger q ; the gun 
can be directed by the right hand, thus leaving the 
left free to feed in the cartridges. The rear sight, 
as shown in the drawing, is a folding leaf with 
notches corresponding to elevations of from 200 
to 300 metres, and giving also permanent deviations, 
so that the gunner can pass from one range to the 
other without interruption. The front sight is 
a plain steel point on a collar placed around the 
gun. One method of mounting is shown in the per- 
spective view, and another somewhat different in 
the sideelevation. The pivot and socket on which 
the gunturns areof gun-metal, andthe trunnions rest 
in bearings in the upper part of the pivot, so that a 
universal movement is obtained. The bearings of the 
trunnion are lined with rubber to absorb recoil. 
The following are the different manipulations re- 
quired for working this gun: 1. The lever is thrown 
down by pressing with the thumb of the right hand. 
This is done witha jerk to eject the cartridge shell. 
2. The cartridge is inserted wich the left hand. 
3. The lever is returned to its place with the palm 
of the hand, which raises the block into its firing 
position. 

The ammunition used in this gun is illustrated by 
Figs. 8, 9, 10, and in Table IV. are given the prin- 
cipal dimensions, powder charges, &c. 

Before leaving the Hotchkiss machine guns we 
may briefly refer to some of the results obtained 
with them in experimental practice. Table V. gives 
the leading ballistical data of the rapid firing guns. 

A very exhaustive series of trials was made last 
year by the French Navy Department at Gavre and 
Servan-Livry, the conditions imposed being that the 
calibre of the gun should be 1.85 in. (47 mill.), its 
weight from 440 Ib. to 550 Ib. ; that it should fire a 
projectile of from 2.86 lb. to 3.3 Ib., and that the 
muzzle velocity should be about 1900 ft. Three 
men were to be allowed to serve the gun, and the 
number of aimed rounds per minute, twelve, with 
a maximum of twenty-five unaimed rounds. It was 
expected that the steel shell should penetrate a 
steel plate 2 in. thick, at a distance of 2200 yards, 
and an elevation of 30 deg. The first set of trials 
at Gavre consisted of five rounds fired at a range of 
5400 yards. Cast shell were used at the target, 
which was of oak timber 11.8 in. thick. The first, 
second, and third rounds were with blind shell, and 
the fourth and fifth with loaded shell. In the fourth 
round the shell passed through the target, and ex- 
ploded close to it ; the fifth shell fired also passed 
through and exploded 6 ft. beyond. In the second 
set of tests an oak target 15} in. thick was used. 
It comprised one round with a range of 4375 yards 


The breech | with blind shell ; two reunds of 3450 yards range 
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SCOTT'S AIR COMPRESSOR. (See page 505.) COMPOUND LAUNCH ENGINE, BY MESSRS. DUNCAN BROTHERS. (See page 485.) 
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with blind shell, and one at the same range with 
loaded shell ; all these passed through the target and 
travelled for some distance beyond ; and two rounds 
at 2650 yards with loaded shell which passed 
through and burst at the back of the target. In 
the third series an oak target 19} in. was used. At 
this one round was fired with blind shell at a range 
of 4375 yards, the result being a penetration of 
TABLE I[V.—Ammunition used in the Rapid-Firing 
_Hotchkiss Gun. _ 


| | 
| Guns Firing | 











| the Revolv- | ae ee 
— | ing Cannon | a pa 
| Ammuni- | . 
tion. 
mill. | mill. | mill. | mill. | mill. 
1. Steel Shell : | a7 | a7 | 87 | 47 | 57 
Length ..... in.| 3.74 | 5.19 | 5.46| 6.77} 8.66 
Radius of ogive in diameter ..| 2 2 2 12 
Ratio of weight to spherical shot, 2.78 | 2.95 4 3.23| 4 
Weight empty .. .. Ib] .09 | 223 | 1.72] 8.04 5.6 
» Of bursting charge oz. 0.5 | 1.6 0.8 | 21 | 4 
»  Offuze .. ee oz. 14 1.9 14 2.03 | 2.03 
Complete loaded we ght.. Ib.) 1.1 | 2.45 | 1.87) 3.3 | 6 
2. Common Shell . | | 
Length 2 oo .. in.) 3.66 | 4.99 | 5.78; 6.49) 8.46 
Radius of ogive in diameter ..| 2.17 | 2.42 2 25 | 2.5 
Ratio of weight to spherical shot, 2.56 | 2.85 | 4 3.83 | 4 
Weightempty .. x Ib.| 0.9 | 2.2 1.68} 3.12) 5.67 
» Of bursting charge z.| 0.77 | 1.6 1 21 3 
»  Offuze.. -» 08) 0.7 0.7 2.03} 2.01/ 2.03 
Complete leaded weight.. Ib.) 1 2.36 | 1.87) 3.3 6 
3. Case Shot: 
Weight ee “A Ib.| 1.25 | 2.44 | 17 | 3.63) 6.5 
Number of bullets ..| 2 30 40 50 80 
Weight of each bullet oz. 0.7 1.1 0.63; 1 1 
Diameter of rifling belt .. _in.| 1.49 | 1.93 | 1.49} 1.93) 2.29 
Weight of empty cartridge | 
case es aS “ oz| 3 7.7 13.6 16 43 
Weight of wder charge | 
(shell) ie 0 A 4 2.8 7 14 | 1.71] 1.95 
Weight of powder charge (case | 
shot) pe os -- 08,28. | 7 14 1.54 1.76 
Weight of entire cartridge (steel | | 
shell) Re * ne Ib.) 1.5 3.4 3.63 | 6.05 9.23 
Weight of entire cartridge (com- | 
mon shell) is a Ib.) 1.4 3.3 3.63} 6.05 9.23 
Weight of entire cartridge (case | 
shot) ie Ib.) 1.5 3.4 3.5 6.2 9.53 
Total length of 


complete cart- | | 8 
* .. _ in.! 6.57 | 9.25 | 14.96 | 20.27 | 18.78 
} 


ridge 


TaBLe V.—Ballistical Data of Hotchkiss Rapid-Firing 
Guns with Service and Steel Shell. 





| | 
| Guns Firing! 





Revolving | High-Powered 
<< Cannon | Guns. 
Ammun- 
tion. | 
| mill, { mill. | mill. | min, | mill. 
1, At Muzzle : 37_ | | 37 | 47 | 57 
Velocity feet per second 1427 | 1476 | 1968 | 2002 | 1837 
Total ene .. foot-tons} 14.2 | 37.6 | 50.4) 91.8) 140.4 
Energy per inch of circum-) | | 
ference .. -. foot-tons} 3.05) 6,47) 11.0) 15.9] 19.8 
Thickness of steel _pene-| | | 
trated - os .. in| 95 19] 2 3 3.4 
Energy per Ib. of gun foot-Ib.. 435 {| 213| 366 | 406] 393 
2. At500 Yards from Muzzle : | 
Angle of elevation.. deg.| 0.56 | 0.33 6.24) .. 
~- all os o 1.09, 0.46 .. G27; .. 
Remaining velocity . ft.| 987 | 1127 | 1509 | 1585 | 1503 
Thickness of steel perforated | | 
. siete in.| 0.6) 1.5 | 2.5 3 
angerous space for torpedo! 
boats ie de yards| 113 137 | 208 
Time of flight ce sec} 1.3] 1.3 | 0.9 
Mean vertical deviation yds.| 0.39) 0.20 0.08) 
»» lateral »» » | 0.32) 0,40) 0.09) 
3, At 1000 Yards from Muzzle: | | | 
Angle of elevation .. .. deg.| 2.16} 1.33) .. 0.55) 
oe is ee, ee ee ees. 1.06; 
Remaining velocity om ft.) 819 | 959 | 1181 | 13&8 | 1280 
Thickness of steel perforated) | | 
in| 0.3 | 0.7 | 19] 21 
Dangerous space for torpedo} 
boats * A -. yds.) 46 48 | 76 | 
Time of flight ne -- sec; 31] 2.6] 1.9 | 
Mean vertical derivation yds.| 0.9 0.53: 0.22) 
»»__ lateral A » | 07] 0.82] .. | 0.29! 
Rapidity of fire for aimedshots}) 12] 12) 12 12| 12 
Maximum rapidity of fire -+| 25 22 18 18 | 18 








11 in. beyond the base of the shell. Three rounds 
were fired at a range of 3450 yards with blind shell, 
two of which penetrated. Finally two rounds were 
fired with loaded shell, both of which penetrated. 
In Table VI. are summarised the results obtained 
with firing steel projectiles at steel plates. 

In a similar set of trials against iron targets, 
better resuits were obtained, due of course to the 
lower resistance of the metal. 

Lastly, as illustrating the efficiency of these guns 
to repel torpedo attack, we may refer to trials also 
conducted at Gavre. The targets represented the 
bow and transverse bulkheads of a first-class tor- 
pedo boat, as far aft and including the front of the 
boiler. In the first round a loaded steel shell was 
employed, the range being 510 yards. The pro- 


jectile did not explode but it pierced the bow plate, 
and three bulkhead plates, being then deflected 
upwards, and falling 1100 yards beyond the target. 
In the second round, loaded steel shell was also 


used, with a range of 765 yards. The projectile 
pierced the bow plate and exploded just forward 
of the first bulkhead, tearing two holes in it. The 
fragment passed through making twenty-one holes 


TaBLe VI.—Results of Steel Projectiles from Hotchkiss 
Rapid-Firing Gun against Steel Plates. 
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in the second bulkhead, nine holes in the third, 
twelve holes in the fourth, two holes in the fifth, 
while the target representing the end of the boiler 
was penetrated by one of the fragments of the 
shell. An excellent record for one discharge. 


THe GARDNER GuN. 


The prominent part which the Gardner machine 
gun has played during the past few months in the 
Egyptian campaign, will impartla special interest to 
these weapons, which are exhibited by the Royal 
Small Arms Factory at Enfield. A general view of 
a five-barrelled gun of this class is illustrated on 
page 468, and this engraving shows with sufticient 
clearness the general arrangement and method of 
manipulating the weapon. As will be seen, the 
piece comprises the stand or carriage, which of 
course varies with the service it is called upon to 
perform; the barrels, inclosed within a bronze 
frame; the lock mechanism, and the cartridge 
carrier. Two persons are required to manipulate 
the gun, one of whom devotes his attention to 
sighting and working the training gear, and the 
other to controlling the cartridge carrier and firing. 
The training arrangements include an elevating 
screw for changing the elevation, and gearing for 
sweeping the gun round on the vertical spindle 
upon which it is mounted. The processes of load- 
ing, firing, and extracting are controlled by the 
mechanism contained in a gun-metal case at the rear 
of the barrels, the various operations being effected 
in their proper order by the continuous revolution 
of the crank-handle projecting from the side of the 
casing, and shown in the hand of one of the 
operators in the engraving. Of course the size of 
this box varies with the nature of the arm; in the 
single-barrelled gun its dimensions are 14 in. in 
length, 53 in. in depth, and 24 in. in width. In 
the multiple-barrelled guns, such as that illustrated, 
the side frames, which, with the transverse plate, 
hold the barrels in place, form the inclosure for the 
mechanism, the barrels being screwed into the front 
plate, and supported again at the end by a cross- 
bar connecting the extremities of the side frames. 
As before stated, the mechanism is actuated by the 
revolution of the crank handle, which is mounted 
on a cam shaft that passes across the case at right 
angles to the axes of the barrels. By the action of 
the cams on the shaft, the locks in the case are 
driven backwards and forwards, one motion forcing 
into place the cartridges as they descend succes- 
sively from the carrier at the back of the barrels, 
and the other withdrawing the cartridge cases after 
they have been fired by means of the spring- 
actuated firing-pin that passes through the middle 
of the plunger by which the cartridges are driven 
into the barrel. The extractor is attached to the 
plunger, and the cartridges are so fed into the gun 
that the rim falls behind the claw of the extractor, 
which should be absolutely certain in its action. The 
cartridges, which are contained in boxes of the form 
shown, are fed down through openings in the top 
frame of the casing containing the mechanism, a 








means of a valve to which a transverse motion jg 
imparted. In the five-barrelled gun shown in the 
engraving, the carrier contains 100 cartridges ar. 
ranged in five rows of twenty each, and these are 
kept supplied when firing from supplementary 
holders. The length over all of the 5-barrel gun is 
53.5 in. The barrels, which are on the Henry 
system, are 33 in. long, with seven grooves of a 
uniform twist of one turn in 22 in. 

This gun is now so extensively adopted into the 
English service that its efficiency, despite the 
allegations recently brought against it in conse- 
quence of failures in Egypt, may be considered as 
thoroughly demonstrated. It is needless to say 
that it has not been adopted without exhaustive ex- 
periments, during one series of which, 16,754 rounds 
were fired with only 24 cases of jamming, the 
maximum rate of firing being 330 shots in 30 
seconds. This trial would point conclusively to 
faulty cartridges as having been the cause of the 
recent failure at Abu Klea and elsewhere, rather 
than to any defect in the design or construction of 
the gun. 


Surt’s IMPROVEMENTS IN SMALL ARMS, 

Figs. 1 to 3, page 470, illustrate Lieut. H. C. Suft's 
improvements in military and sporting small arms, 
the principal object of which is to provide addi- 
tional security against accidental discharge, without 
interfering with the efficiency and handiness of the 
weapon. The service Martini-Henry is provided 
with an indicator on the outside of the lock-plate, 
to show whether it is loaded or not ; it moves in 
unison with the striker, but affords no security 
against unintentional discharge by an accidental 
pull on the trigger. It is this defect which Lieut. 
Suft intends to obviate by the addition of a re- 
volving pin in the stock behind the lock, and carry- 
ing a lever catch outside on the face of the lock- 
plate. At the end of this lever a notch is formed, 
rounded on the front face, and corresponding in 
shape with the upper end of the indicator. When 
the rifle is loaded, the lever engages with the in- 
dicator and the two are locked. On the pin within 
the lock-plate is a small arm projecting to the rear, 
held in position and pressed upwards by a steel 
spring sunk in the stock. Above the arm, and 
attached to it, is a pin which passes up to a thumb- 
plate in the upper part of the stock, on the spot 
where the thumb presses in the act of firing. Of 
the drawings given, Fig. 1 is a side elevation of 
part of a Martini-Henry, Fig. 2 is a longitudinal 
section, and Fig. 3 a transverse section on the line 
A B, Fig. 2. The indicator above referred to is 
shown at A, and it will be seen that it is identical 
with the present Martini-Henry indicator, except 
for the small notch made in the end. When the 
rifle is loaded, the position assumed by the indicator 
is that shown by the dotted lines, Fig. 1. The pin 
B, Figs. 2 and 3, which is set transversely across 
the lock, is free to turn in the lock-plates, and on 
one projecting end it carries the catch C. On the 
same pin, between the lock-plates, is a small wheel 
D, with a projection D', sustained on the under 
side by the plate spring E. The rod F is articu- 
lated to the projection D', and its upper end passes 
through the opening in the upper part of the stock 
to the thumb-plate as already described. On 
opening the breech for loading, the indicator A 
moves back, and engages in the head of the catch 
lever C, and the two remain locked as shown in 
Fig. 1, after the rifle has been loaded and the breech 
closed. The rifle, however, cannot be fired until 
in the act of aiming the thumb depresses the pin 
F, which turns the spindle B sufficiently to liberate 
the indicator. 


QuILLIAM’s CaRTRIDGE MaGazIneE. 


Quilliam’s cartridge magazine, of which illustra- 
tions are given on page 470, is made of tin, either 
japanned or covered with leather. The upper por- 
tion of the magazine is divided by three partitions 
into four divisions, of which the centre one runs 
nearly the full length of the magazine, so dividing it 
into two distinct sections, for the purpose of keeping 
separate cartridges for rightand left barrels. The two 
outer partitions terminate at the bend of the shoulder 
to allow of communication from the outer to the 
inner division. The partition and sides have strips 
of leather or rubber running down their entire 
length as shown, but not of the full width ; this 
leaves a groove on the right and left, for the flange 
of cartridge to run in. A mechanical device is 
placed at the bottom of the magazine for controlling 





proper distribution to the barrels being secured by 





the exit of the cartridges, and consists of a clip, or 
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segment of a cylinder i, the same radius as the 
body of the cartridge, and depressed at the ends to 
accommodate the flange. This clip is mounted on 
a spindle, placed under the outer partition, and is 
kept in position by a spring m, and a cam or 
hinged detaining piece /, the loose end of which 
rests on the shoulder of clip, so that when the clip 
is opened for the purpose of extracting a cartridge, 
which is done by pressing down the lever by the 
tinger-piece k, the cam lifts and drives back the 
cartridge behind it, so preventing a jam, which 
would otherwise take place with the one passing 
down before it in the centre division. The cam 
acts as a check over all cartridges in the outer 
division, preventing them from escaping until all 
are out of the inner division. When this takes 
place, the duty of detaining ceases. The cam then 
acts as a means for them to pass over from the 
outer division to the inner one, where the clip 
extracts them. To facilitate the loading of the ma- 
gazine, the cartridges are packed shot end to flange 
alternately in properly constructed paper sheaths 
containing the same number as a division ; these 
sheaths are passed down the compartment and with- 
drawn, leaving the cartridges in their proper places. 
Sawyer’s Revotvine Gun CarRIAGE. 

The revolving gun carriage invented by Captain 
E. Sawyer, of Marchwood, Hants, is illustrated on 
page 470. The arrangement is intended to utilise 
the recoil produced by firing, by withdrawing the 
gun from the embrasure, and so insure greater 
security and speed, while the gun can be worked by 
fewer men. As will be seen from the drawings, 
the gun and its carriage are attached to a turntable 
which revolves on a centre pin. On one side of the 
turntable is a rack, into which gears a wormwheel 
used for training the gun. The turntable is 
mounted on a carriage, which runs on two circular 
rail tracks. This carriage is made with two straight 
and two curved sides, with the same radius as the 
concentric tracks. The carriage is placed on four 
wheels, the axles of which converge towards the 
centre of the track, while the inner and outer pairs 
of wheels are of such different diameter that the 
tendency of the carriage is always to run around 
the circular track. As will be seen from the engray- 
ings, each embrasure is provided with two guns 
and similar concentric tracks, which intersect each 
other opposite the embrasure. From the face of 
the latter to the last point of intersection, the tracks 
are laid level, but for the rest of their length they 
slope upwards, so that when the gun is in the 
loading position, as shown on the left-hand side of 
the engraving, its own weight helps it to run down 
to the embrasure, while, after firing, the force of 
recoil is rapidly absorbed as the gun is forced round 
the circular track. The gun carriage is linked by two 
bars to a pin in the centre of the circular track, in 
order to counteract any tendency of the carriage to 
leave the rails. As already mentioned, a special 
feature of this arrangement is the use of two guns 
for the embrasure, so that a high rate of firing can 
be maintained, since, as soon as one gun is fired, it 
retires to the loading position, leaving the embrasure 
clear for the advance of the second gun, which has 
been loaded meanwhile. 

ANDERSON’s Mvuzz_¥ Pivorrinc GuN AND CARRIAGE. 

One of the many devices for muzzle pivotting 
guns for firing through an embrasure is illustrated 
by a model exhibited by Mr. Anderson, of 
Wallington, Surrey, and of which a diagram 
is given on page 467, that clearly explains the 
nature of the design, which may possess a certain 
comparative interest. The mouth of the embrasure 
is closed with a metal sphere, pierced with a conical 
hole, which the muzzle of the gun enters, the degree 
of conning being sufficient to allow of the maximum 
difference in elevating and depressing the gun. The 
latter is trained by racks and pinions acting direct 
on the trunnions, which pass through curved slots 
in the carriage, and the gunis counterbalanced by 
counterweights, or by hydraulic pressure. A system 
of screws is provided for steadying the gun, and sup- 
porting it, when by its recoil it leaves the spherical 
stopper in the embrasure. During the time that the 
gun is being run back for firing the hole in the 
sphere is closed with a wooden plug, apparently in 
the object of keeping out the enemy’s fire ; what 
would happen to the sphere itself if struck by a 
shot the inventor does not say. It may be added, 
in connection with this special method of mounting 
heavy guns, that several plans have been success- 
fully carried into execution by Krupp, of Essen, but 
which differ widely from the one proposed by Mr. 
Anderson, and described above. 





HYDRAULIC MACHINERY AT THE 
INTERNATIONAL INVENTIONS EX- 
HIBITION.—No. I. 

Tue Hydraulic Engineering Company, Limited, 

of Chester, in addition to the compound pumping 

engine of which we speak elsewhere in the present 
issue, show several very interesting exhibits, three 
of which we illustrate on page 507. One of these 
is a new arrangement of balance hoist constructed 
under the patent of Mr. E. B. Ellington, several of 
whose hoists we have described on former occasions. 
In the hoist now illustrated the cage is lifted by a 
ram direct, the cylinder in which this ram works 
being in constant communication with a second cy- 
linder of equal capacity but of larger diameter and 
shorter stroke. This second or balance cylinder is 
fitted with a hollow plunger which forms the cy- 
linder for a third plunger, and which is enlarged at 
its upper end so as to form a piston fitting the in- 
verted cylinder shown. Waterfrom a tank at any 
convenient level is admitted to act constantly on 
the top of the piston, the proportions of the whole 
apparatus being such that the pressure of this water 
creates in the lifting cylinder a pressure nearly sufti- 
cient to counterbalance the weight of the cage and 
itsram. To lift the load the water under pressure 
from the accumulator is admitted through the third 
plunger mentioned, and acting on the area of this 
plunger it forces down the plunger of the balance 
cylinder, and creates in the lifting cylinder the 
necessary working pressure. Of course the balancing 
arrangement can, if desired, be proportioned so as 
to use water from the accumulator for balancing 
also. The arrangement is one which answers well. 

Another of the exhibits referred to above is a 
very simple form of hydraulic crane, which we illus- 
trate on page 507. It consists of a curved jib of 
rectangular box section, which is simply dropped 
over a hollow crane-post, down the centre of which 
the lifting chain is led to pulleys which guide it to 
the hydraulic lifting arrangement. The whole con- 
struction will be at once understood on reference to 
the engraving. 

The third of the exhibits above named is a 
Brotherhood three-cylinder hydraulic engine fitted 
with Hastie’s arrangement for varying the power in 
accordance with the load to be dealt with. We 
give engravings of this engine on page 507, from 
which it will be s-en that as far as the cylinders 
and valve are concerned, it is of the regular Brother- 
hood type, the stroke, however, being longer than 
usual. Instead of the connecting-rods of this engine 
taking hold of a crank having a fixed throw, how- 
ever, they are coupled toa crank-pin which, by means 
of a cam acting on a slide, can be adjusted to various 
distances from the centre of the crankshaft, the 
manner in which this is effected being shown by 
the longitudinal section. From this view it will be 
seen that the shaft is hollow and is traversed by a 
central spindle having fixed on it the adjusting 
cam to which reference has just been made. The 
crankshaft carries a flywheel of which the central 
portion is split, one half being connected to the 
hollow crankshaft and the other half to the central 
spindle, while, moreover, the two parts are con- 
nected by the strong spiral spring shown. The 
arrangement is such that the crankshaft can only 
transmit driving power to the flywheel through this 
spring, thus coiling it more or less according to 
the resistance of the load. But this coiling of the 
spiral spring means a rotating movement of the 
hollow crankshaft relatively to the inner spindle, 
and a consequent movement of the adjusting cam 
relatively to the crank disc, the result being that 
the greater the load to be driven the further the 
crank-pin is shifted from the centre of the shaft, and 
the longer the stroke made by the pistons of the 
hydraulic engine. The power exerted by the latter 
is thus automatically adjusted to the resistance to 
be overcome, and a material saving of water is 
effected. The maximum and minimum powers 
which the engine is capable of exerting are about as 
3 to 1, and the arrangement is found to work well. 

A very important exhibit in the class with which 
we are now dealing is that of Messrs. Fielding and 
Platt, of Gloucester, who show a number of hy- 
draulic rivetters, &c., on Tweddell’s system, a 
number of the machines shown being made under 
the joint patents of Mr. R. H. Tweddell, Mr. 
James Platt, and Mr. John Fielding. The ma- 
chines are all shown connected up to an accumu- 
lator fitted with an arrangement by which the 
pressure can be readily varied from 150 Ib. to 
1500 lb. per square inch, water under the latter 





pressure being supplied by a pair of vertical 
engines and pumps of new design. The engines 
are fitted with an automatic cut-off arrangement 
worked by hydraulic pressure, thus rendering it 
unnecessary to have a connection between the 
accumulator and the throttle-valve. In order to 
show the application of these tools, as well as the 
machines themselves, Messrs. Fielding and Platt 
show a complete section of the bottom of a large 
steel steam or sailing vessél over which are sus- 
pended several different portable rivetting machines 
suitable for rivetting the bottom shell plating, the 
keelsons, and plates. Beneath this ironwork is 
placed a keel-rivetting machine. All these machines 
are under pressure, and supported by their hy- 
draulic lifts and cranes. One of the cranes shown 
is a travelling gantry one, with a multiple chain 
lift. In another part of the exhibit is a hydraulic 
jib crane carrying a portable rivetter applied to the 
under frames of wrought-iron railway wagons ; 
this also is at work. Messrs. Fielding and Platt 
had intended to exhibit a 10 ft. to 12 ft. stationary 
rivetting machine of the Atlas or flush-top type, 
fitted with double power and patent plate-closing 
apparatus, but unfortunately, or perhaps fortu- 
nately, the demand for these is at present so brisk 
that one could not be spared. A very good model, 
however, of this machine is shown, and we hope 
shortly to publish full description of what is un- 
doubtedly a most perfect type of rivetting machine. 
There is also shown a double-powered rivetter which 
can be used either as a fixed or portable machine. Of 
one group of the exhibits above-mentioned we give 
a perspective view in Fig. 1 on page 471, while of 
the hydraulic keel rivetter which forms a leading 
feature in this group, we give a separate view on 
page 474. In applying this machine a short length 
of tramway is laid under the vessel and alongside 
the keel, and upon this travels a bogie or carriage 
carrying the rivetter. This rivetter, as shown in 
the illustration, is attached to one end of a pair of 
levers, and is balanced by a counterweight on the 
other end. Thus balanced, the rivetter is easily 
moved up and down as required to meet not only 
the varying heights of the keel from the ground 
level, but also the different positions of the rivets 
themselves. The arrangement of levers is attached 
to a small carriage which is free to travel inwards 
and outwards along a pathway on a species of turn- 
table, and this turntable is supported on a large 
pin which is free to revolve on a socket on the 
travelling bogie or carriage. By this means the 
rivetter can be readily moved to or from the keel 
bar, which is sometimes necessary owing to the 
rails not being laid exactly parallel to the keel, and 
to other causes, while the whole apparatus can be 
turned round on its carriage. It will be observed 
that there is a handwheel behind the cupping die 
on the ‘‘ hob” of the rivetter ; this turns a screw 
which takes the thrust of the die upon closing 
a rivet. By this means, when the rivet is put in, 
the screw being turned inwards, a slight pressure is 
brought to bear on the rivet head, and the machine 
is thus steadied in position. Keel rivets, as is well 
known, have very shallow heads, the rivets also 
being countersunk, hence the necessity of some 
such contrivance as this to insure fair work. It 
will be observed that the rivetting die is close to 
the top of the cylinder ; this is a great advantage, 
since the garboard strakes often come nearly at right 
angles to the keel. Figs. 2, 3, and 4, on page 471, 
illustrate three other types of machines exhibited 
by Messrs. Fielding and Platt. Of these, Fig. 2 
shows a double-ended machine in which a hydraulic 
cylinder is mounted on one of the levers, its ram 
acting by tension links on the other lever. The 
levers are made with unequal arms, and either end 
of the pair of levers can be made the fulcrum, the 
cupping dies being fixed to the other end. The 
pressure applied to the cupping dies can thus be 
varied according to whether they are placed at the 
long or short ends of the lever. The machine 
shown in Fig. 3 is one known as the ‘ Fielding” 
type. This has a pair of arms carrying the cupping 
dies at one end and hinged together at an _ inter- 
mediate point, while at the other end is the hy- 
draulic cylinder, the leading feature of which is 
that the cylinder and its ram are curved to an arc 
having a radius equal to the distance of the centre 
line of the cylinder from the fulcrum. Messrs. 
Fielding and Platt have devised special machinery 
for boring and turning these curved cylinders and 
rams, and they finish them as easily as straight 
ones. In this arrangement of machine the cylinder 
can be made a sovlid part of one of the levers. 
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THE BABCOCK AND WILCOX BOILER; INTERNATIONAL INVENTIONS EX HIBITION, 
CONSTRUCTED BY THE BABCOCK AND WILCOX COMPANY, NEW YORK AND GLASGOW. 
(For Description, sce Page 480.) 
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WEB3S INJECTOR AND CLACK BOX FOR LOCOMOTIVES. 


Fig. 4 shows a portable direct-acting machine, the 
arrangement of which requires no description. The 
portable machines are fitted with very neat and con- 
venient slinging arrangements. 


BOILERS AND BOILER FITTINGS AT 
THE INTERNATIONAL INVENTIONS 
EXHIBITION.—No. I. 

THE Root Borer. 

SecTIONAL boilers are well represented at the Ex- 

hibition, and we must notice several of them here. 

At a stand occupied jointly by the Patent Steam 

Boiler Company, of Birmingham, and Mr, Conrad 
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(See page 167.) 


| Knap, of 11, Queen Victoria-street, E.C., is shown 


fitted with Stollwerck’s patent water - purifying 
apparatus. Of this boiler we give a longitudinal 
section on page 475, while on the same page we 
| also give a series of sections of the water-purifying 
apparatus just named. Of the boiler itself it is un- 
necessary that we should give any detailed descrip- 
tion here ; the manner in which it is built up of 
wrought-iron tubes with end connections is well 
known, and the section, Fig. 1, on page 475, shows 
| its arrangement clearly. We may, however, men- 
| tion that the tubes, which are 5 in. in diameter, are 





screwed into the terminal castings, while these are | 








one of the most recent patterns of Root’s boiler 
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HOLDEN AND BROOKE'S EXHAUST STEAM 


INJECTOR. (See page 484.) 


coupled up by elbow connections bolted to them, 
as shown in the detail views, Figs. 2 and 3, page 
475. The parts being all made strictly to gauge, the 
renewal of any tube is very easily effected. The 
Stollwerck apparatus fitted to this boiler differs 
from the arrangement originally introduced and is 
more simple. As first made, this apparatus consisted 
of three inclined drums, two occupied partly by 
water and partly by steam, and the third—and 
higher one—by steam only. The single-drum 
arrangement now shown was introduced by Mr. Knap 
for the sake of compactness and cheapness, and it is 
found to answer quite as well as the three-drum 
arrangement. It consists, as will be seen from the 
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detail views Figs. 4 to 8, page 475, of a large 
drum placed transversely to the boiler at such a 
height as to be partially charged with water, this 
drum being connected to the front transverse con- 
necting tube of the boiler by two large pipes, while 
a third large pipe leads from the bottom of the 
drum near one end down to the back transverse 
connecting pipe of the boiler. In this way the 
boiler and purifying apparatus form part of a con- 
tinuous circuit. The drum is divided by a longitu- 
dinal partition, as shown in the sections, while the 
feed water is admitted as shown in Fig. 6, and, 
after being heated in one division, is reheated in 
the next before reaching the pipe by which it is 
conducted down to the lowest part of the boiler. 
The heating of the feed water approximately to the 
temperature of the steam causes the deposition of 
certain salts of lime and magnesia which are in- 
soluble in hot water, and these salts are deposited 
amongst the screens which the water has to pass 
before entering the boiler. The apparatus is stated 
to perform its work very effectively, and to enable 
these tubular boilers to be most satisfactorily used 
with classes of water for which they would other- 
wise be unsuitable. The drum is fitted with man- 
holes, through which the deposited matters can be 
readily cleared out. 


Kwnap’s MECHANICAL STOKER. 


At the same stand is shown Mr. Conrad Knap’s 
mechanical stoker, two forms of which were illus- 
trated by us on pages 266 and 267 of our thirtieth 
volume. At the International Inventions Exhibi- 
tion, however, a new form is shown in which the 
front portion of the grate consists of alternate fixed 
and movable bars placed at a considerable inclina- 
tion, while the back portion is horizontal and fixed. 
We illustrate this arrangement in longitudinal 
section on page 475. As in the earlier forms of 
this stoker, the fuel is charged into a hopper, from 
which it is delivered past a slowly rotating feeding 
and crushing roller on to a plate on which a recipro- 
cating ‘‘ pusher” moves. By this pusher the fuel is 
thrust on to an incline and falls over the entire 
width of the grate, being then carried forward by 
the action of the movable bars. The fuel partially 
consumed accumulates in the fixed rear portion of 
the grate in a very heavy body, thereby insuring 
that the whole of the bars are kept well covered. 


Tuer Bascock AnD Witcox BoIter. 


The Babcock and Wilcox Company, of New York 
and Glasgow, show a very complete installation of 
three boilers with Sterne’s feed-water heater, Wor- 
thington feed pumps, feed-water tanks, &c., the 
whole contained in boiler-house of corrugated iron. 
These boilers are worked at 130 ]b. pressure and 
supply steam to the Matthews three - cylinder 
engine, constructed by Messrs. Goodfellow and 
Matthews, of Hyde, which we have described else- 
where in connection with the electric light installa- 
tion. Each boiler consists of 63 tubes, 4 in. in dia- 
meter by 18 ft. long, the total heating surface of 
each boiler being 1378 square feet. Each boiler has 
a grate 7 ft. long by 4 ft. 5 in. wide, the area being 
thus 30.9 square feet. Un page 478, Figs. 1 and 2 
are respectively a longitudinal and _ transverse 
section of a Babcock and Wilcox boiler, showing 
the arrangement of the tubes and setting, the latter, 
however, differing from that adopted at the Inter- 
national Inventions Exhibition in cleaning doors 
being provided in the side wall. At the Inventions 
Exhibition the three boilers are arranged as shown 
in Figs. 3 and 4, page 478, the cleaning doors being 
at the tops of the settings, and communication doors 
being provided in the separating walls as shown. 
Through the top openings the outer surfaces of the 
tubes can be readily cleaned by the use of a steam 
jet. Of the other views on page 478, Figs. 5, 6, 
and 7 show the castings forming the front end of 
the steam drum, while Figs. 8 and 9 show the rear 
end, and Figs. 10 to 13 details of the end connec- 
tions of the tubes. The Babcock and Wilcox 
boiler differs from many of its class in the fact of its 
not being formed wholly of water tubes, but includ- 
ing a capacious drum or reservoir which is partly 
full of water in regular working, and in which the 
separation of the steam from the water is effected. 
Thus, referring to the general views just mentioned, 
it will be seen that the upper part consists of a 
wrought-iron drum 3 ft. in diameter and 18 ft. 3 in. 
long, to which the groups of tubes below are con- 
nected. This drum is double rivetted and the heads 
are of cast iron, as already stated. Referring to 
Figs. 5 to 7, it will be seen that the lower part of 
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MICHELE’S AUTOMATIC CEMENT-TESTING MACHINE. 


the front head expands laterally to form a cross 
connection with holes in front at 7 in. pitch, and in 
front of these holes are placed the vertical front end 
connections, which receive the main tubes as shown 
in Fig. 1, and in detail in Figs. 12 and 13. The 
connection between these front end connections 
and the front end of the drum is made by the inser- 
tion of a short length of tube, which is expanded 
into both of the pieces to be coupled. This forms a 
thoroughly good metallic connection without the use 
of any bolts or jointing material. Each front end 
connection, Figs. 12 and 13, is connected to the 
corresponding connection, Figs. 10 and 11, by rows 





(See page 501.) 


of wrought-iron lap-welded tubes, as shown in 
Fig. 1, these tubes being each 4 in. in external dia- 
meter. The inclined tubes are not placed directly 
over each other, but are ‘‘ staggered” as shown ; 
they are fixed in the end connections by the use of 
the roller tube expander, a hole 4% in. in diameter 
being formed opposite each tube to allow of the in- 
troduction of the expander. These last-mentioned 
holes are simply cored holes, while the tube holes 
are all carefully bored at the part which the tube 
fits. It will be noticed that each tube hole is cored 
out for a portion of its depth, this portion being of 
larger diameter. Owing to this arrangement the 
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strain due to the use of the tube expander is firmly 
resisted by the main body of the casting, and no 
tendency to split the latter is induced by the strain 
of the expander being thrown upon the edge of the 
hole. The holes opposite each tube are titted with 
covers, these covers and the facing around each hole 
being carefully finished by milling tools, so that the 
joints are made without the use of any jointing 
material. The covers are held by wrought-iron 
clamps and bolts. It will be noticed that the joints 
are well protected from the action of the fire. The 
rear end connections at the lower ends of the in- 
clined tubes are each coupled to the rear head of the 
top drum by a nearly vertical 4 in. tube, as shown 
in Fig. 1. The manner in which the rear head of 
the drum is shaped to receive these connecting tubes 
will be understood from Figs. 8 and 9. The connec- 
tion between the rear drum head and the rear end 
connections is made by expanding the ends of the 
connecting tubes in the castings, while by the 
similar use of short lengths of connecting tube ex- 
panded in both castings the rear end connections 
are each coupled to the mud-drum below, as shown 
in Fig. 1. This mud-drum is of east iron. It will 
be seen from the description we have given that the 
arrangement of the boiler provides for a complete 
and continuous circulation. The steam generated 
in the inclined tubes—which are fully exposed to 
the action of the fire—passes up the front connect- 
ing boxes together with the heated water into the 
top drum, where the steam and water separate, the 
water returning down the rear connecting pipes to 
the lower ends of the inclined tubes, and thus com- 
pleting the circuit. The feed is introduced into the 
mud-drum at the lowest part of the boiler. The 
front head of the top drum is provided with con- 
nections for the steam gauge and glass water gauge 
fittings, while in the rear head a manhole is formed 
as shown in Figs. 8 and 9. The top drum also 
carries the safety valves and stop valve. Each 
of the heads is also furnished with a strong project- 
ing nozzle or nipple, and by means of these nipples 
the whole boiler is suspended from girders which 
extend across the top of the setting, as shown in 
Figs. 1, 3, and 4. By adopting this means of sup- 
port the tube connections are kept free from strains 
which might be caused by irregular bearings or by 
expansion. The arrangement of the setting for the 
Babcock and Wilcox boiler will be readily under- 
stood from reference to the general views given, 
without further explanation. We may add that 
particulars of comparative trials of a Babcock and 
Wilcox boiler were published by us on page 476 of 
our thirty-fourth volume. Boilers of this class, of 
an enormous aggregate power, are now in successful 
use. 





Tue Lane Sectionat Borer. 


Messrs. Howard Lane and Co., of Palmerston 
Buildings, E.C., show the Lane sectional boiler, of 
which we give an engraving on page 480, and they 
also exhibit at the same stand a small boiler under 
steam with an engine, dynamo, and electric light, 
arranged to illustrate their system of illuminating 
the interior of steam boilers. Of this latter exhibit 
we shall have more to say on a future occasion, 
meanwhile we may describe the boiler, of which we 
give a section on page 480. This boiler consists, as 
will be seen, of a number of inclined wrought-iron 
tubes arranged in vertical rows, each tube being 
closed at its lower end and fixed at its higher end 
to a connecting casting. This casting is divided 
into two parts by a partition, and within the main 
tubes already mentioned are smaller tubes, the front 
ends of which are fixed on the partition just referred 
to. Referring to our illustration, in which the 
direction of the water current is shown by arrows, 
it will be seen that the water descends on the front 
side of the partition just mentioned, enters the 
inner tubes, and is conducted by them to the rear 
ends of the main tubes, it then returning to the 
front through the annular spaces between the inner 
and main tubes and rising up to the collecting 
drum, where it is discharged through a curved 
hood, which throws the water downwards, allowing 
the steam to be separated fromit. The arrangement 
of the setting of the boiler is very clearly shown by 
our illustration, and will require little description. 
It will be seen that the front part of the fire is 
covered by a firebrick arch, which tends to promote 
completeness of combustion, while the inclined 
tubes carry screen tiles, as shown in the detail 
view, Fig. 2, which deflect the escaping gases and 
cause them to pass partly round each tube, deliver- 
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Tue Cestus BorLer. 

Another boiler exhibited is the ‘* Cestus” boiler, 
patented by Mr. T. Joicey, and shown by the 
maker, Mr. H. Fletcher, of Gateshead-on-Tyne. 
The particular boiler exhibited is 3 ft. 10 in. in dia- 
meter by 8 ft. 10 in. high, and its degign is shown 
by the section which we give on page 475. From 
this section it will be seen that the chief feature in 
the boiler is the construction of the firebox, this 
consisting of two truncated cones joined at their 
smaller ends, an arrangement by which a space is 
left between the furnace and the shell, into which 
aman can get for the purposes of cleaning and in- 
spection. There are no cross-tubes, but in place of 
them diagonal tubes are introduced into the upper 
part of the tirebox, these being perfectly accessible 
for cleaning, and being so arranged that the pro- 
ducts of combustion have to pass between them to 
reach the uptakes. The boiler is altogether one 
having some excellent points. 

Howpen and Brooke’s Exuavst INJEcToR. 

Amongst the adjuncts of boilers shown at the 
Exhibition we must include the exhaust steam in- 
jector of Messrs. Holden and Brooke, Salford, 
Manchester, a section of which we give on page 479. 
As its name implies, this injector is worked by the 
exhaust steam from an engine, and thus utilises the 
exhaust for heating the feed water, the latter being 
delivered into the boiler at a temperature of about 
190 deg. The engraving clearly explains the arrange- 
ment of this injector. A branch pipe is placed on 
the engine exhaust pipe, the exhaust passing down 
it and so through the injector steam nozzle, on issuing 
from which it meets the incoming water. This 
contact of steam and water creates the vacuum in 
the combining nozzle K, by which the injector is 
worked. Until the jet at starting has acquired a 
sufficient velocity to pass through the delivery tube 
L, and so into the boiler, the incoming water must 
have a ready means of escape or else the injector 
cannot start. This means is provided by the slits 
A and the opening B. When the jet is formed, its 
velocity causes a vacuum in the chamber D, and the 
small pendent valve is held tightly on its seat, the 
entrance of any air or vapour to the jet being thus 
prevented. The nut at the foot of the injector is 
used for regulating the water area round the end of 
the steam nozzle, and also for withdrawing the 
nozzles for examination. Itis a common impression 
that the exhaust steam has to be throttled for the 
purpose of working these injectors, but it should 
be noted that this is not so, but that, on the con- 
trary, back pressure is reduced by the quantity of 
exhaust steam withdrawn from the exhaust pipe. 


Hamer, MetcaLFre, AND Davies’ ExHaust 
INJECTOR. 

The Patent Exhaust Steam Injector Company, 
Limited, of Manchester, exhibit examples of their 
well-known injectors (Messrs. Hamer, Metcalfe, 
and Davies’ patent). Of one of these injectors we 
give an engraving on page 479, from which it will 
be seen that it consists of three nozzles, viz., a 
steam nozzle, a mixing, and a receiving nozzle, no 
adjustment of the cones being necessary. It will 
be seen, however, that the mixing nozzle is divided 
longitudinally for about two-thirds of its length, 
being hinged at one side, so that the lower hinged 
part can fall away from the main body, the instru- 
ment being placed in a vertical position. This pro- 
vision is made to enable the instrument to start 
automatically as soon as the engine does, a large 
volume of water being at first admitted sufficient to 
condense the steam. The necessary steam is fur- 
nished simply by a branch from the exhaust pipe. 
These injectors are so perfectly automatic in their 
action that they are successfully employed on 
winding engines, where they are, of course, con- 
tinually stopping and starting. In the arrangement 
shown the injector will only work against a pressure 
of about 80 lb, per square inch, but in a modifica- 
tion of which many are already at work, they de- 
liver water against 160 lb. per square inch ; in this 
latter case, however, a small quantity of fresh 
boiler steam has to be used. We gave, about a year 
ago (vide page 339 of our thirty-seventh volume), 
an account of some interesting experiments carried 
out by Messrs. Manlove, Alliott, Fryer, and Co. on 
one of these injectors, the result being highly satis- 
factory. 

Bortanp’s INJECTORS AND JET Pumps. 

Mr. Charles S. Madan, of 21, Mansfield Chambers, 

St. Anne’s-square, Manchester, exhibits a number 





ing them directly under the tube above. 





of Borland’s injectors and vortex jet pumps of 








various patterns, two of which we illustrate on page 
483. One of these shown is Borland’s lifting in- 
jector, of which a number are fitted to engines at 
work at the Exhibition, including eight of Messrs, 
Davey, Paxman, and Co.’s boilers. Leading features 
in this injector are the facility which its con. 
struction affords for ready accessibility to all parts, 
and the mode in which the steam inlet is connected 
to the body by a union joint, so that it can be 
swivelled round into any desired direction. The 
mixing nozzle is also so arranged that it is sur- 
rounded by water and thus kept cool, a detail which 
is found to be of value. This latter point is also an 
important feature in the vortex jet pump, also 
shown on page 483. It may be mentioned that 
these jet pumps can be employed to exhaust foul 
air from wells, &e. 








ENGINES AND PUMPS AT THE INTER- 
NATIONAL INVENTIONS EXHIBITION, 
No. I. 

Or many of the special types of engines exhibited 
we have already given particulars in describing the 
electric light installations, while of others we must 
postpone giving an account until a future occasion, 
it not being possible to prepare engravings in time 
for the present issue. There are, however, many 
exhibits coming under the present section with 
which we can now deal. 


THE WHEELOCK ENGINE. 


Messrs. D. Adamson and Co., of Dukenfield, near 
Manchester, are the exhibitors of a horizontal non- 
condensing engine fitted with the Wheelock expan- 
sion gear, invented by Mr. Jerome Wheelock, 
Worcester, Mass., U.S.A., and of which they are 
the makers in this country. This engine, which is 
of excellent design, is shown by the engravings 
which we give on page 510; it has a cylinder 16 in. 
in diameter and 3ft. stroke. The special features 
of the Wheelock gear are shown by separate views 
of the cylinder (Figs. 4 and 5). From these views 
it will be seen that the steam passages are at the 
bottom of the cylinder, so as to insure thorough 
drainage of the latter, the passages at each end of 
the cylinder leading to a bored chamber fitted with 
a partially rotating valve. This valve acts like an 
ordinary slide valve, placing the cylinder passage 
in communication with either the steam or exhaust. 
Between the two main valve chambers is a central 
steam chamber with which the steam pipe com- 
municates, the admission of the steam from this 
chamber to either of the valve chambers being con- 
trolled by the cut-off valves shown. These cut-off 
valves, it may be noticed, have their faces hollowed 
out, so that when moved from their shut position 
the steam can pass them in two ways. ‘This 
arrangement pet the cut-off valves to give the 
requisite amount of opening with a very small 
movement. It will be noticed that no steam can 
leak into the exhaust from the steam chamber with- 
out passing both the cut-off and main valves. 

Both the main and cut-off valves are keyed on 
hardened steel spindles, which support them, and 
which, on the driving ends, are fitted with steel 
bushes ground to a steam-tight fit in the long boss 
on each valve chamber cover. The inner end of 
each bush and a collar on the valve spindle against 
which it abuts are also carefully ground. No pack- 
ing is used, a steam-tight, and, at the same time, 
practically frictionless, joint being obtained by the 
use of the bushes just described. At the other end 
of each valve chamber the cover is fitted with a 
cover having a spindle projecting into the end of 
the valve, which is bored and bushed with hardened 
steel to receive it. In this way the valves are 
practically carried on trunnions, the contact between 
each valve and its face being only just sufficient to 
insure tightness. To enable the pressure of each 
valve on its face to be adjusted, the valves are made 
very slightly taper, so that they can be adjusted 
endways. Valves made in this way have proved 
most durable in practice, the spindles and bushes 
remaining quite steam-tight after many years’ use. 
At Messrs. Adamson’s own works valves thus fitted 
have been in use over six years, working with 90 1b. 
steam, and are still perfectly tight. 

The manner in which the valves are actuated will 
be understood on reference to Figs. 4 and 5. From 
these it willbe seen that each main valve spindle 
has keyed upon it a lever, and these levers are 
coupled to the eccentric rod, which gives to the 
main valves a motion corresponding to that of an 
ordinary slide valve, To each main valve spindle 
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js jointed a stirrup link provided on its underside 
with a hardened steel catch which engages a corre- 
sponding hardened block on the end of the vertical 
arm of a bell-crank lever keyed on the corresponding 
cut-off valve spindle. ‘The horizontal arm of the 
bell-crank just mentioned is coupled to a spring 
which tends always to pull the cut-off valve into 
its shut position. By means of the stirrup link 
and catch above mentioned, the cut-off valve is 
pulled opened by the movement of the corresponding 
main valve lever, this movement continuing until 
by the action of a cam controlled by the governor 
the catch is disengaged and the cut-off valve 
closed by the action of the spring. The work thrown 
upon the governor by this gear is very light and 
the gear is very sensitive, giving a most efficient con- 
trol of the engine. The governor is of a high-speed 
pattern. Altogether the engine is a most interest- 
ingone. We may mention that Messrs. D. Adamson 
and Co. have lately completed six pairs of compound 
engines of this type for the new works of the Sugar 
Manufacturing Company at Kilbowie, near Glas- 


vow. 


WaLkKER Brotuers’ Arr CoMPRESSORS. 

Messrs. Walker Brothers, of Wigan, are the ex- 
hibitors of a pair of their patent air-compressing 
engines with both air and steam cylinders 15 in. in 
diameter, and alsoof a large cylindercover fitted with 
their valves for Bessemer blowing engines, which 
have of late been so largely adopted. Of these ex- 
hibits and of some models at Messrs. Walker 
Brothers’ stand we must, however, postpone any 
detailed description. 

Compound PumpinG ENGINEs. 

The Hydraulic Engineering Company, Limited, 
of Chester, amongst some interesting exhibits which 
we have noticed in another section, show a small 
set of three-cylinder compound vertical pump- 
ing engines of a type which they have adopted for 
high-pressure pumping work in connection with the 
public supply of hydraulic power. These engines, 
although themselves adapted for practical work, are 
really models to 3 in. scale of the engines at the main 
station at Falcon Wharf, Bankside, S.E., of the 
(ieneral Hydraulic Power Company, Limited, the 
surface condensers with which the large engines 
are fitted being, however, omitted in the model, 
which works non-condensing. Of the large engines 
at the pumping station just named, we give a per- 
spective view on page 482 which will serve to ex- 
plain the features of the type. The large engines 
have one high-pressure cylinder 19 in. in diameter, 
and two low-pressure cylinders 25 in, each, with a 
stroke of 2ft. The valve gear is of the Correy type, 
the expansion valve being forced down by the pres- 
sure of the steam acting on an area equal to the 
valve rod, as soon as the trigger gear is tripped by 
the cams, which are regulated by a governor, and 
by a chain from the accumulators. The pumps are 
5 in. in diameter and in a | ne with the steam cylin- 
ders, having their plungers coupled direct to the 
piston-rods, the crankshaft being driven by forked 
connecting-rods. The pumps deliver into two ac- 
cumulators 20 in. in diameter and 23 ft. lift, loaded 
to give a pressure of 700 lb. to the square inch in 
the mains. In the small engines at the Inter- 
national Inventions Exhibition the dimensions are, 
of course, one-fourth of those just given. 


Duncan’s Comrpounp Launcu ENGINE. 

Messrs. Duncat. Brothers, of Queen Victoria- 
street, E.C., exhibit a couple of launch engines 
the one fitted with the Bremme valve gear, and 
the other a compound engine fitted with the 
arrangement of reversing valve designed and pa- 
tented by Mr. Robert Duncan, of the firm of 
Messrs. Ross and Duncan, Whitefield Works, 
Glasgow. Of these latter engines we give a per- 
spective view on page 474, while we also give on page 
481 detail views showing the arrangement of the 
reversing valve to which we have referred. In our 
illustrations, Fig. 1 (page 481) is a vertical section 
through both cylinders and distributing valves, 
Fig. 2 a horizontal section showing both the distri- 
buting and the reversing valves, Fig. 3 a vertical 
section through both valves of one cylinder, and 
Fig. 4 a similar view through both reversing valves. 
The steam is distributed by piston valves S! S? 
working in casings with ports all round them, so 
that the valves are in equilibrium, and there is no 
unnecessary strain thrown upon the eccentric, of 
which there is but one. The eccentric rod has a 
crosshead which is connected to both valve rods, 


and imparts equal and similar motions to each. To 
render this possible it is necessary that the cranks 
of the two cylinders should be either together or 
separated by 180 deg., as steam will be admitted to 
both cylinders simultaneously. The latter arrange- 
ment is the one adopted, as it provides for the easy 
balancing of the parts, the motion of one crank and 
piston being contrary to that of the other, and thus 
tending to reduce vibration. There is no lap on) 
the valves, only a little cover, the steam entering | 
until the termination of the stroke in both cylin- 
cers, and flowing direct from the smaller to the 
larger without the intervention of a receiver. The 
reversing valves are exactly alike, and but for con- 
structive reasons might equally as well be in one. 
They are stationary except at the moment when 
the engine is being reversed, when they are moved 
simultaneously by a lever and a rock shaft. The 
steam enters first one of the reversing valves, then 
flows past or through it into the distributing valve 
of the high-pressure cylinder. After doing its work 
there it returns through the distributing valve to 





the second reversing valve, and thence to the low- | 


pressure cylinder. When the valves are in the 
positions shown, steam entering at the branch D has 
access to the centre of the valve R', Fig. 2, and 
thence by the passage M' to the centre of the valve 
S! by which it is alternately delivered to either end 
of the high-pressure cylinder. The exhaust from 
the cylinder escapes past the end of the valve into 
the casing, and gains access to the valve casing of 
the other cylinder through the passage L (Figs. 2 
and 4). It is delivered to the cylinder by the valve 
S*, acting like an ordinary slide valve, and when 
exhausted it passes from the cavity of that valve, 
through the passage M into the cavity of the revers- 
ing valve, and thence by the branch E into the air 
or the condenser, as the case may be. Under these 
conditions the eccentric follows the crank, but if 
the reversing valve be moved downward until the 
steam entering at the branch D blows into the 
casing instead of into the cavity of the valve, then 
the direction of motion is changed and the eccen- 
tric goes in advance of the crank as usual. The 
high-pressure valve then distributes the steam by 
its ends and receives the exhaust in its cavity, 
while the low-pressure valve operates in the oppo- 
site manner. For work in which it is necessary 
that the cranks should be at right angles, Mr. 
Duncan proposes to employ two tandem engines, 
each controlled in the manner we have been 
describing. 
THom’s Stipe VALVE. 

Mr. John Thom, of 8, Storey-square, Barrow- 
in-Furness, is the exhibitor of his ‘‘ economical ” 
slide valve, which we had occasion to notice a few 
months ago in connection with the engines of the 
s.8s. County of Salop, and engravings of which we 
reproduce on page 481. From the views there given, 
which show the valve in six successive positions 
during one stroke of the piston, it will be seen 
that the valve is of the Trick, or Allen type, having 
a passage through its back for affording a double 
admission of the steam, the openings of this pas- 
sage, however, being so placed that during a certain 
part of the stroke of the valve the passage through 
its back forms a communication from one end of 


the cylinder to the other, thus enabling a certain | 


amount of steam to pass from the pressure side to 
the exhaust side of the piston. 
views on page 481 be examined, it will be seen 
that in the fourth position shown—the piston being 


then approaching the bottom of its stroke—the | 
valve is so situated that steam from the upper end | 


of the cylinder can pass along the valve passage to 
the underside of the piston, thus filling the lower 
steam ports with steam of the pressure then existing 
at the upper end of the cylinder, and increasing the 
cushioning at the lower end. This action is par- 
ticularly useful in the case of the low-pressure 
cylinder where, when working with a good vacuum, 
the pressure of the steam ordinarily available for 
cushioning is but about 2} 1b. absolute per square 
inch, and when in consequence it is sometimes | 
necessary to give great lead to the low-pressure 
valve in order to get suflicient counterpressure | 
against the piston at the end of the stroke to secure 
smooth working. In Mr. Thom’s arrangement, on 
the other hand, this necessary cushioning is ob- 
tained by the transference of steam which would 
otherwise be passed into the condenser, and a mate- 
rial saving is thus effected. In will be seen from 
the views on page 481 that the face on the cylinder 





is double-ported, the ports next the exhaust open- | 





Thus, if the various | 


ing being used for exhausting only, and being 
smaller than the outer ports, which are enlarged to 
give the full advantage of the steam entering 
through the passage on the back of the valve. Mr. 
Thom’s slide valve has now been applied to a num- 
ber of steamers, in some cases to both high and 
low-pressure cylinders, and we are informed with 
very satisfactory results, both as regards saving 
steam and producing smooth running. 


THe Proertt Cut-Orr Gear. 


Amongst the variable expansion arrangements 
shown is one form of the Proell cut-off gear, wh'ch 
is exhibited by Mr. Hermann Kiihne, of 34, Great 
St. Helens, E.C., and of which we give an engrav- 
ing on page 483. In this arrangement the admission 
of steam to the cylinder and the exhaust therefrom 
are effected by means of the ordinary slide valve, 
but the cut-off is controlled by the double-beat 
admission valve v, which is raised, as required for 
each stroke of the engine, by the “lifters ” h’ h?*. 
These ‘‘lifters” are actuated by the bell-cranks 
k' }? hanging loosely on the rocking lever A! A*, 
|which receives movement by connection with an 
eccentric on the engine shaft. In the case of the gear 
being applied to an old engine the original slide 
eccentric or a pump eccentric may be used for this 
purpose. As the faces of the bell-cranks i! i? in 
| their downward movement alternately come in con- 

tact with the outer ends of the lifters h! h? and 
| open the valve v, it is evident that steam will be 
| admitted to the steam chest for each stroke of the 
| engine as long as the lifters h! h? are depressed by 
| the corresponding bell-cranks. If the bell-cranks 
|, i? were fixtures upon the rocking lever A! A? an 
| invariable cut-off would result, but as these bell- 
|cranks are brought under the direct influence of 
| the governor it is clear that by their means the cut- 
off is regulated exactly in accordance with the re- 
|quirements of the load upon the engine. The 
|closing of the cut-off valve v is obtained by the 
| tension of a spiral spring m, whose resistance is 
| regulated by turning the hexagonal nut y and lock- 
|ing it with the set screw z. It will be observed that 
| the bell-cranks k! k?, by whichthe cut-off is effected, 
|bear directly and with wide surfaces upon the 
| lifters h’ h?, thus preventing wear, and the parts 
| which come in contact are so arranged as to be 
| easily renewable in a few minutes at slight cost. 
| The travel of the fork 0, actuated by the governor, 
|is very short; in fact, for an engine having a 
| cylinder 18 in. in diameter the fork is only allowed 
|arise of Zin. ; this renders the governor extremely 
| compact and sensitive and gives it great power, thus 
enabling a comparatively small apparatus to control 
| engines of large size, the more so as there is but 
little friction, and no portion of the work required 
|to open and close the valve v is thrown upon the 
|governor. The valve vis preferably made of large 
| diameter with a short lift, and islet down gently to 
| its seat by the action of the air-cushion L, which 
| may be so adjusted as to allow the valve to close 
|inaudibly. We have seen excellent indicator dia- 
|grams taken from engines fitted with this gear, 
|which gives very efficient governing power under 
| varying loads. 





THE Moscrop SPEED RECORDER. 
Messrs. Arundel and Co., of Manchester, are the 
| exhibitors of Mr. Moscrop’s engine speed recorder, 
which has now been extensively applied to millengines 
|in the manufacturing districts. The apparatus was 
| described by Mr. Michael Longridge, in a paper read 
by him before the Institution of Mechanical Engi- 
neers last year, and from this paper we abstract the 
following description, the engravings referred 
jto being given on page 483, of our present issue. 
| The instrument consists essentially of a clock to tell 
| the time of day, and to give a uniform motion to a 
| paper tape ; of a centrifugal governor, actuated by 
|a band from the main shaft of the engine, or from 
| any other shaft whose motion is to be recorded ; and 
| of a marker connected to the governor by levers, in 
| such a way that its position upon theafore-mentioned 
paper tape depends upon the angular velocity of the 
governor at the moment. The way in which the 
several parts are combined will be most easily under- 


| stood by reference to Figs. 1 and 2, in which A is 
|the clock controlled by a pendulum and anchor 
|escapement ; G is the paper tape drawn from the 


reel H, passing over the small drum E, and coiled 


|upon the large drum I, which revolves under the 
jaction of the weight J. 


The reel H is carried on 
hooked bearings to facilitate replacement. The drum 
E is connected to the clockwork by spur gearing 
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EDMUNDSON’S CALCULATING MACHINE. (See page 500.) 
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so proportioned as to give it an angular velocity of 
one-third of a revolution per hour. Upon its peri- 
phery are three equidistant pairs of projections E, 
which gear into equidistant pairs of holes in the 
margin of the tape, and cause the latter to move at 
the same — asthe drum. These projections are 
so arranged that one pair comes to the top of the 
drum at the beginning of every hour. The drum I 
is mounted loose upon the shaft K, but is connected 
to it by a ratchet wheel and pawl Y, so that the 
shaft may be turned backwards, to wind on the cord 
when the weight runs down, without disturbing the 
drum, which is then held by the pawl and ratchet 
X. The centrifugal governor L 1s carried by the 
vertical shaft B, Fig. 1, and driven by a band which 
passes round the drum C, under the guide pulleys 
D, and round the shaft whose motion is to be re- 
corded. The arms of the governor are furnished 
with cantilevers M, having smooth upper surfaces 
upon which rests the crosshead N ; the distance 
between the points of contact being so arranged 
that the sleeve attached to N, on the shaft B, rises 
or falls through equal distances for equal increments 
of angular velocity. This sleeve gives motion to 
the bell-crank lever O, which is kept in contact with 
the flange P by the spring R ; and the bell-crank 
carries the rod (), which in its turn holds the marker 
S. This last is illustrated in Fig. 3. It consists of 
the marking wheel r, and brakes ss, and the inking 
pad ¢. When the rod () moves towards the clock- 
face, the disc r revolves, receiving the ink on its 
upper edge from the pad ¢, and discharging it from 
its lower edge upon the tape ; when it moves in the 
opposite direction, the brakes s prevent the disc 
from turning, and it is dragged across the paper, 
which then serves as a scraper to keep the marking 
edge clean. The ink is made from an aniline dye, 
mixed with glycerine to prevent evaporation. 
paper tape, as will be seen by Fig. 6, is ruled both 
longitudinally and transversely ; each of the longi- 
tudinal rulings corresponding to an increase or de- 
crease of 44 per cent. in the angular velocity, and 
each of the transverse toan interval of five minutes. 
The commencement of each hour is marked, as 
already explained, by the lines joining the holes in 
the margin. When the recorder is in use, the 
length of the carrier (), Fig. 1, is so adjusted by a 
set screw that the marker rests upon the centre line 
on the paper, Fig. 6, when the engine is running at 
its normal speed ; and so long as this speed is main- 
tained the marker will not quit this line, and the 
diagram produced will be a straight line drawn from 
left to right, coinciding with the centre line. If 
during any stroke the mean speed be equal to the 
normal speed of revolution, the marker will, owing 
to the variation in the tangential component of the 
pressure on the crank-pin, move from some point 
below the centre line to an equal distance above it, 
and return to its initial position, ruling a transverse 
line on the paper whose length above and below the 
datum line measures the deficiency and excess of 
speed. If onthe contrary the mean speed during 
any stroke exceed or fall below the normal speed, 
the whole line will be displaced upwards or down- 
wards. Consequently the position of the centre 
line or axis of the band produced upon the paper by 
consecutive strokes will indicate the variation of the 
mean speed during any interval of time, and its 
parallelism or otherwise with the datum line will 
show the regularity of the speed and the efticiency 
of the governor. Moreover, the position of the 
diagram with reference to the transverse rulings on 
the tape records the times of starting and stopping, 
the duration of the run, and the hour and minute 
when any irregularity in the motion may have 
occurred. The tape thus becomes a permanent 
record of the performance of the engine, and when 
taken off the reel, cut into lengths, and pasted into 
a book, can be referred to at any time afterwards. 
By way of illustration, copies of some of the 
diagrams made by engines in Lancashire are given, 
those in Fig. 6 being taken from a ‘‘ McNaughted ” 
beam engine in a cotton mill, cylinders 36 in. and 
42 in. in diameter, strokes of pistons 3 ft. 6 in. and 
7 ft., revolutions 28} per minute ; indicated horse- 
power about 410, diameter of flywheel 22 ft. 3 in., 
and weight 22 tons, and those in Fig. 7 being taken 
from a Corliss engine with a 40 in. cylinder and 
8 ft. stroke, running 463 per minute. This engine 


develops 800 indicated horse-power, the power being 
transmitted by a belt drum 30 ft. in’ diameter and 
70 tons in weight. 
SuapeEn’s Lusricator. 
Mr. E. E. Wigzell, of 37, Walbrook, amongst 
some other exhibits which we shall notice on a 


ENGINEERING. 

future occasion, shows Sugden’s patent plunger dis- 
placement lubricator, of which we give a section on 
page 483. In this lubricator the oil is contained in 
a cylinder A, which is filled through a tap and cup, 
and which is provided with an outlet pipe (not 
shown in the section), and with an ordinary back 
pressure valve to prevent the oil from being drawn 
out of the vessel by a vacuum. The delivery of the 
oil is controlled by the plunger F, which is lowered 
by means of the screw G and can be raised or 
lowered by hand, but when in ordinary use it is 
made to descend upon the oil in the cylinder by the 
reciprocating lever H acting through the pawl P 
upon the ratchet wheel J which is secured upon the 
same shaft as the worm J!', the latter gearing with 
the wormwheel J?, which is mounted loose upon 
the screw-spindle G. The upper boss of the worm- 
wheel is prepared with claws similar to an ordinary 
claw coupling, which fit into corresponding claws 
K' cut in the boss of the handle L, which is secured 
to the said screw-spindle, and when in gear with 
each other, the revolving wormwheel J? turns the 
screw G, thereby causing the plunger to descend 
and displace the oil. The claws of the wormwheel 
J* are kept in gear with the claws K' of the handle, 
by means of a spiral spring S in the box of the 
crossbar M, which is carried by two pillars N 
secured to the top flange of the cylinder, and in 


plunger and consequent breakage of the apparatus 


screw (i, are provided, and the top of each rod is 
secured to the flange or clip collar T which fits into 





The | 


wheel J*. The opposite ends of the rods inside the 
| plunger are provided with heads R!, and when the 
plunger F descends with the crossbar S!' which is 
secured to the plunger, this crossbar comes into 


| then drawn down and with them the wormwheel 


| J“, until the claws K and K' are out of gear with 
leach other, when the plunger will stop in its 
| descent and the wormwheel continue to revolve. 

By means of the handle L the plunger is raised, 
the wormwheel being held down by hand ora catch 
iso that the claws K and K'! are clear until the 
plunger is raised to the top, when the cylinder is 
filled with oil; the wormwheel is then liberated 
|and the pawl P on the reciprocating lever H is put 
|in gear, when the plunger begins to descend and dis- 
| places the oil, forcing it through the outlet pipes and 
check valve against any pressure of steam with re- 
gularity and certainty to the surfaces required to be 
lubricated. 


Tue Deane Sinkinc Pump. 

The Pulsometer Engineering Company, of Nine 
Elms, London, show, amongst other exhibits to be 
noticed on a future occasion, one of their Deane’s 
sinking pumps, which are specially designed for 
sinking purposes, for pumping out flooded mines, 
and for other work where a varying water level must 
be accommodated, and where the pump must be 
easily handled and worked in a limited space. Re- 
|ferring to our engravings on page 482, it will be 
seen that the pump there shown, which has a 
| cylinder 10 in. in diameter by 16 in. stroke, hangs 
|in a space by 16 in. by 28 in., while its extreme 
| length is 9 ft. 4 in. An eyebolt is provided at the 
top by which it can be suspended from a chain, so 
that it can be lowered to follow the falling water 
level, or be raised out of harm’s way during the 
firing of shots, the steam connection being made for 
a portion of its length by a flexible hose. The 
delivery is continuous, both on the up and down 
strokes, owing to the difference of diameters of the 
two parts of the plunger. The method of working is 
as follows : The end of the piston rod is connected 
to a crosshead cast on to a hollow plunger ; 
this plunger carries a stufting-box at its upper end, 
working on a pipe which is a continuation of the 
rising main, and at its lower end it passes through a 
gland into a pump barrel. 
barrel there is a fout valve, and in the middle of the 
plunger, midway between the parts of larger and 
smaller diameter, there is another valve of the same 
character. On the upstroke the water above the 
higher valve is lifted into the main and discharged, 
while the foot valve opens and water from the suction 
pipe enters the pump barrel ; on the downstroke this 
water is forced out of the barrel through the upper 
valve into the smaller part of the hollow plunger, and 
consequently a portion of it goes forward into the 
rising main, and hence there is a second delivery at 











order to prevent the continued descent of the} 


when the plunger is near to the bottom of the| 
cylinder, two side rods R, one on each side of the | 


the recess formed in the bottom boss of the worm- | 


lcontact with the rod heads R'; the two rods are | 


At the bottom of the| 
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| the upper outlet, the column of water being kept in 


constant forward motion. The distribution of steam 
| to the engine is effected by a tappet on the crosshead 
| striking against adjustable collars on the valve rod. 
| The immediate effect of moving the valve is to admit 
steam through a set of ports to a supplementary 
piston, which is thus subjectéd to the full pressure 
of steam on one end and moves the valve to the end 
of its travel. Should this fail by any chance to 
happen, the continued motion of the engine carries 
the valve over by means of the tappet. Each stroke 
| of the engine can be separately adjusted by varying 
| the dimensions of the exhaust passage from the 
cylinder, and for this purpose two valves are pro- 
vided, either of which can be set according to the 
| height of lift and the amount of load on the engine. 
| The closing of these valves offers no hindrance to 
| the inlet of steam, which takes place through sepa- 
| rate passages guarded by clacks, which close as soon 
as the current is reversed. 





THe Wortuincton Compounp Pump. 

The Worthington Pumping Engine Company, 
| which has for many years enjoyed a high reputation, 
and an extensive business in the United States, but 
which has only recently commenced the intro- 
duction of its pumping machinery in this country, 
exhibits one of their standard compound pumps, 
and a water meter. A description of the latter we 
shall have to postpone for a few weeks, on account 
of foreign patents yet uncompleted, but we publish 
on page 495 an engraving of the compound pump, 
which gives a good idea of the general appearance 
and arrangement of this special type. The Worth- 
ington Company manufactures altogether a number 
| of varieties of steam pumps, all of them, however, 
| embodying the same main principles. These may 
| be briefly summarised as follows: There are two 
steam cylinders and two pump chambers, cast in 
pairs, and fixed at opposite ends of the frame, the 
axes of the two pairs being so aligned that the 
| pump plunger and pistons are on the same rods. 
|The steam cylinders are furnished with ordinary 
| slide valves, worked by a vibrating arm on the main 
|rod, as shown in the illustration, the valves and 
| levers being so set that the left-hand valve is moved 
| by the right-hand rod, and vice versd. Thus the 
|movement of one piston admits steam to actuate 
| the other, and after its has finished its own stroke 
| it waits for the other piston to start it again. The 
| two pump chambers are of very large dimensions, 
| with the suction and delivery valves placed in lower 
jand upper parts of the chamber respectively. 
| Midway between them is a vertical partition, with 
|a circular opening through which a deep packing 
ring 1s passed, in which the pump plunger works. 
By this arrangement a very large and direct water- 
| way is obtained, the valves, plungers, and packings 
| are all easily accessible for repairs or renewal, and, 
|as all parts are interchangeable, very little delay, 
trouble, or expense is incurred in refixing any 
pieces that might be worn. The compound pump 
exhibited embodies all the features referred to ; the 
high-pressure cylinders form an extension of the 
low-pressure ones, and the valves are worked off 
the same spindles. Large numbers of pumps of 
this class are in service, for hydraulic lifts, fire 
pumps, mines, and for the water supply of small 
towns. 





Tue WestTINGHOUSE AIR AND WATER Pumps. 

In Group XI. the Westinghouse Brake Company 
exhibit their air, vacuum, and water pumps, two 
of which we illustrate on page 495. The first- 
named form is sufficiently well known in connec- 
tion with the Westinghouse brake. A very neat 
adaptation of one of these is shown pumping water, 
being driven by compressed air pumped into a reser- 
voir by the Westinghouse compressor. This water 
| pump is admirably adapted as a boiler feed, as well 
| as for mines, collieries, and marine purposes. It 
| takes up but little room, and all parts are easily 
jaccessible. The system of using compressed air for 
driving pumps in underground workings a long 
distance from the pit shaft is becoming more com- 
mon, and the Westinghouse system of both air and 
water pump has been found in such cases very 
handy and efficient. In many collieries the work- 
ings have been pushed forward in a falling direction, 
and a considerable quantity of water has, in conse- 
quence, to be conveyed to the main well on a higher 
level. This is the case at Backworth Colliery, near 
Newcastle-on-Tyne, and Mr. Henry Richardson, 
the manager, has erected a very neat installation 
consisting of two Westinghouse air compressors 
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WATERS’S CLOCK DIAL. 
(See page 491.) 
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YOUNG'S COUNTER, (See paye 492.) HARDING'S TIDE MOTOR. (See page 506.) 
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HOLTHAM’S IRON AND STEEL PERMANENT WAY. 
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PLATE SLEEPERS. (See page 497.) 


placed in the engine-house on the bankhead, and 
connected by a main to two water pumps placed in 
different workings about a mile away underground. 
When steam is admitted to the compressors the 
water pumps start automatically in three or four 
minutes, and continue to work until steam is turned 
off. This quality of being able to start with the 
main piston in any position is a very important 
feature. By the Mines Regulation Act the colliery 
owners are compelled to keep a full set of hands on 
the bankhead so long as a man or boy is below. 
The pump may require to be started or stopped at 
any time—day or night, Sundays or week days—and 
and in the case of ordinary pumps driven by com- 
pressed air, it would be necessary to go to the place 
to do this. We should add in conclusion that a 
type of this pump is exhibited with several moditi- 
cations, which we shall describe in a future number. 








PHYSICAL EXHIBITS AT THE 
INVENTIONS EXHIBITION.—No. I. 
UnIvERSAL TIME. 

Mr. Sypney Waters, of Ladbroke-square, ex- 
hibits clocks and watches with dials for showing in 
a novel manner universal and local time. In this 
arrangement the hours, one to twelve, remain as at 
present, and inside them a second dial revolves once 
in twenty-four hours in the same direction as the 
hour hand carrying the hours of universal time. 
By this means the hour hand always indicates 
directly the universal and the local time, and there 
is no departure from the positions of the hands with 
which we are accustomed to associate the different 
hours. The two dials can be mutually adjusted 
for any longitude. An additional minute hand can 
be fixed if required. The diagram on page 490 ex- 
plains the arrangement. 

Tue Wimsuvrst Durtex Exectric MacuInNe. 

Among the electrical exhibits that are purely 
scientific, none will attract more attention than the 


| electrostatic induction machines shown by Mr. James 
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Wimshurst, one of the consulting engineers to the 
Board of Trade. For several years past Mr. Wims- 
hurst has devoted a good deal of his spare time to 
the perfection of the machines which bear his name, 
and under his hands they have attained such won- 
derful power and efficiency that they have com- 
pletely effaced all previous attempts of the same 
kind, and have borne public testimony to the great 
electrical knowledge and scientific skill of their inven- 
tor. In writing of them the contrast between their 
extreme simplicity and the wonderful results they 
give, is so great that it is necessary to use very 
guarded expressions, lest a doubt of the veracity of 
the account should be raised in the mind of the 
reader. From a machine (see Fig. 1, page 488) with 
discs only 18 in. in diameter, a stream of sparks can 
be obtained that is perfectly startling, resembling 
the discharge of a machine gun, both as regards 
report and flash. The large machine (Fig. 2, page 
488), which has plates 7 ft. in diameter, is calcu- 
lated to give sparks between terminals, 2 ft. 6 in. 
apart, but as yet no Leyden jars have been found 
that can stand the charge, and batteries that have 
successfully faced all the great historic machines 
give way before the enormous tension and are 
pierced. We illustrate four different forms of 
machine, Fig. 3, page 488, being about two years 
old, and Fig. 4, page 490, the latest modification. 
They all exhibit the same general characteristics. 
Two discs of glass, usually window glass, except in the 
largest machines, are mounted side by side on a 
common spindle, and are driven in opposite direc- 
tions by a pair of bands from a countershaft on the 
bedplate. These discs are carefully varnished, and 
carry twelve or sixteen sectors of tinfoil on their 
outer faces. These sectors are swept, as the discs 
rotate, by light metal brushes mounted at the ends 
of ‘* neutralising rods,” which stand diametrically 
across the discs at an angle of about 45 deg. with 
the horizontal. The electricity is collected by four 
combs, two for each disc, arranged at the ends of 
the horizontal diameter, and it is conveyed to the 
discharging knobs, which can be moved further apart 
or nearer together as may be desired. These combs 
only serve to carry off the electricity, and do not 
aid its induction. They may be removed entirely, 
and if the sectors be moderately near together the 
sparks will then leap from one to another. A 12 in. 
machine designed to show this phenomena is en- 
graved below Fig. 2, and a similar result can be 
obtained with 2 in. discs which are covered with 
coruscations when merely rotated by the finger and 
thumb, no matter what may be the state of the 
atmosphere. An attempt to explain the theory of 
action will be found in ENGINEERING, vol. xxxv., 
page 4. 
THE WELDON RANGE FINDER. 

** Every bullet has its billet,” is a time-honoured 
proverb of somewhat doubtful meaning. The 
billet of more than 99 per cent. of the balls fired in 
action is the green sward or the dust of the desert, 
and only an insignificant minority find a lodgment 
in the bodies of the enemy. The great bulk of the 
leaden hail passes over the heads of the advancing 
troops, as they dodge from cover to cover, while 
much falls short and bestrews the ground before 
them. That a great deal of this waste of shot is 
due to excitement and hurry on the part of the 
men in action is evidenced by the fact that an 
Arab charge can live almost up to the face of a 
square steadily firing volleys at intervals of a few 
seconds. But far more may be credited to the diffi- 
culty of accurately determining the distance for 
which the sight must be set. Even dervishes learn 
in a little time that the Martini-Henry, and the 
tield piece loaded with shrapnel, are not to be faced 
at close quarters, and begin to exercise their skill 
as sharpshooters. Then, when the nervous feeling 
caused by the immediate prospect of a hand-to- 
hand encounter is absent, and comparative safety 
is secured by natural or artificial cover, it is the 
skill of the marksman that determines whether the 
fire shall be something more than a noisy demon- 
stration. But at long ranges the steadiest nerves 
and the clearest eyes will not avail of them- 
selves to secure a fitting billet for the projec- 
tile. It is absolutely necessary that the sight 
shall be adjusted to the correct elevation, because 
when the bullet is on the downward part of 
its parabolic course the ‘‘dangerous space” it 
covers is extremely small. The judging of ranges 
is part of the regular drill of troops, but it is one 
difficult to learn, as it depends to a great extent 
upon the atmospheric conditions, and a set of ob- 
servations gathered in one country may be totally 
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inapplicable to another. This is a point that the 
ordinary tourist cannot fail to have noticed. Not 
one Londoner in a hundred standing in the Place 
de la Concorde in Paris could judge the distance to 
the Are de Triomphe within halfa mile. His ex- 
perience of air laden with coal smoke totally de- 
ceives him, and similarly a soldier transported from 
Aldershot to the Soudan would be equally deceived 
by the glare of the sand. To remedy this difticulty 
many instruments, called range-finders, have been 
devised, and some few have been actually employed 
in the field, particularly by the artillery. Among 
those which have gained the approval of the War 
Office is the one invented by Lieutenant-Colonel 
Weldon, of the Madras Statf Corps, at present 
residing at Earley, Reading. <A _ considerable 
number of these have been despatched to the 
Soudan to have the favourable estimate that has 
service. They have already been tried at Alder- 
commanding officers give them their hearty ap- 
proval.: Since this article has been in type favour- 
able reports have been forwarded from Bechuana- 
land, and the inventor kas received a letter from 
the head of the Scientitic Committee of the German 
Army, in which it is stated that the instrument 
leaves nothing to be desired, and completely solves 
the problem of judging distances. 

The instrument itself is illustrated on page 486, 
and the method of using it on the same page. From 
the latter it will be seen that the range is found by 


15 sec., and 1 deg. 8 min. 45sec. In a triangle 
one-fiftieth of the height, and consequently if 


opposite to the hypothenuse can be calculated 
mentally. In performing the triangulation by 
aid of the range-finder, the two angles at the 
extremities of the base are obtained by the 
instrument, and the distance between them is 
measured by pacing. There are two prisms in the 
apparatus held between two discs, and their faces 
are cut at such angles respectively, that a ray of light 
entering the first is bent through 90 deg., anda 
ray entering the second is bent 88 deg. 51 min. 
15 sec. There is a third prism in the handle, of 
which we shall speak later on. There are no mov- 
ing parts, or scales of degrees, the two pieces of 
glass constitute the whole apparatus, and require 
no adjustment or reading. All the variation that 
is made is in the position of the observer who 
moves forwards and backwards until he has brought 
himself to the spot where two lines of sight inter- 
sect at a given angle. 

In using the instrument the prism block, which is 
hung upon trunnions within a case ring, is brought 
in a horizontal plane, as shown in the engraving. 
In this position one prism is presented to the ob- 
server, and one is turned away from him, and can- 
not be seen. Now, if he keep the apex of the 
prism opposite his face and look into the right- 


hand, and by looking at the same time below the 
prism, he will be able to project any object 
mirrored before him on to the distant landscape. 
If the object, the distance of which he wishes to 
determine, is at his right hand, he has merely to 
reverse the prism block upon its trunnions to take 
in the field of view to his right. This use of one 
particular side of the prism for receiving the ray 
and another for observing the reflection is not 
necessary with the right-angle prism, as that can be 
directed indifferently to either side. 

Let us suppose it is desired to find the range of 
the tower O in the sketch. The observer using the 
prism which gives the angle of 88 deg. 51 min. 15sec. 
projects an image of O on to the country before 
him, and notices some object D upon which it falls. 
Then selecting some intermediate object in line to 
assist him in marching towards D, he counts his 
paces, halting occasionally to observe the tower 
through the first prism and notice whether 
it is projected on to D. At some point X this will 
happen, and then the distance of the tower will be 
fifty times the length of the base. If the base X A 
be very long, or the ground is too broken to allow 
accurate pacing, the base must be measured by the 
third prism contained in the handle of the instru- 
ment. The points X and A being marked with 
pickets, the observer moves backwards on the line 
O A until he reaches a puint B, when he sees near 





shot, at Woolwich, and in India, and everywhere | 


forming a right-angled triangle, of which the three | 
angles measure respectively 90 deg., 88 deg. 51 min. | 


with these angles the length of the base is equal to | 


the base be measured the length of the side| 


hand corner, he will see reflected in it, as in a, 
mirror, a portion of the field of view on his left | 
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| the acute end of the third prism, the picket X re- 
flected true on O along the line BAO. This short 
base B A is one-quarter of the base A X, and one 
| two-hundredth of the distance of the tower O. By 
| using only one of the main prisms an isosceles tri- 
| angle can be formed in which the base equals one 
| twenty-fifth of the range. It is also evident that 
| by a little ingenuity and a small acquaintance with 
| the principles of trigonometry, many other distances 
| besides mere ranges can be measured. 
| The service instrument is about the size of an 
| ordinary watch, but can be made much less if re- 
| quired. It is exceedingly strong, and has no wear- 
| ing parts to get out of adjustment, while its use is 
so easy that a person of average intelligence can 
| learn it ina few minutes. If the pacing be accu- 
| rate the range can be got with great exactitude, and 
it is difticult to see how anything better adapted for 


been formed of them, put to the test of actual | the rough work of campaigning could be devised, 


| Youna's Speep Inpicator, 
Mr. John Young, of 8, Union-court, Old Broad- 
street, E.C., exhibits a speed counter, of which 
illustrations are given in Figs. 1 to 3, page 490. 
From Fig. 2 it will be seen that at the lower part 
| of the indicator casing is a sliding bush B, to which 
}are pinned two flat arms 6 6 connected with the 
| balls A A! of a centrifugal controller. The arms to 
| which these balls are hung are pinned to a heavy 
| disc P. This disc or flywheel is mounted on the 
vertical spindle D by means of a long sleeve as 
shown, and with the revolution of D the flywheel 
| revolves by friction as soon as the inertia is over- 


jcome. The spindle D passes out through the top 
of the case, and terminates in a pointed cap L!, 
| which is held in contact with the machine of which 
the revolutions are to be counted. Within the case 
and on the same shaft D, is the pinion /?, gearing 
|into the spurwheel m, the spindle M of which is 
jalso of such a size as to receive the carrier L!. 
| There isa groove formed in the sliding bush B, 
| and into this tits the fork of the rod Q, one end of 
| which is bent to take a vertical position, and passes 
| through guides in the frame Q!. A toothed quad- 
|rant Ris pivotted, and the frame R! is provided 
with a slot r? (Fig. 3), through which a pin passes 
|and is secured by a nut. The other end of this pin 
| fits into a slotted arm q°? on the rod A. By this 
| means motion is imparted from the sliding bush B 
| to the segment R, which gears into the small pinion 
f?, which is part of the index f. In using the 
| instrument the carrier L! is placed on either of the 
|pins N or D, and pressed against the revolving 
| shaft of which the speed has to be measured, and 
| in this way the dise P and the governor are caused 
| to revolve, when the balls A A’ fly apart and draw 
;up the slide B, compressing the spiral spring O. 
The rod Q is then drawn up, taking with it the 
arm q? and the pin v’, turning the quadrant and the 
| pinion fast on the index spindle. — If the carrier is 
}on the pin D, the revolutions per minute are read 
| off on the outer graduated circle of the dise ; but 
| if the carrier is on the pin M, then the inner gra- 
duated circle gives the reading. 


Harpina’s Sreep Iypicaror. 

| Harding's speed indicator is illustrated by Figs. 1 
|to 4, on page 490. In it two fans 3 and 4, 
| Fig. 3, are employed (shown separately in Fig. 2). 
One of these fans is rotated by the machine, the 
speed of which is to be recorded, and the current of 
air thus produced tends to rotate the second fan, 
| but this action is counteracted by a spring. In 
| Fig. 2, which is a vertical section through the in- 
| strument, Lis the shaft, to which the actuating fan 3 
|isattached, Motion is imparted by means of a cord 
| from the machine passing over the pulley 2 of the 
{counter. Close beside the fan 3 is a second fan 4 
| mounted on one end of a small steel spindle, the 
other end projecting through the front of the case 
and carrying the index 6. _In its normal position 
this index is held at the zero point on the gradua- 
tion of the dial by the light spiral spring 7 (sce 
| Fig. 4). When the fan 3 is set into rapid motion 
the effect of the air current generated, causes the 
fan 4 to turn more or less according to the speed 
of the machine, and to overcome the resistance of 
the spring 7. As a consequence the index turns 
around the dial, stopping at that part of the 
graduated scale which records the speed at which 
the machine is being driven. 


THe Mackenzie Evectric Beit Inpicaror. 

Messrs. Woodhouse and Rawson, of Queen Vic- 
toria-street, have recently introduced an ingenious 
| little device for indicating whether an electric bell 
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THE VACUUM AUTOMATIC BRAKE. (See page 500.) 

















Fie. 2. 
WESTINGHOUSE’S AIR AND WATER PUMPS. (See page 489.) 
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MILDLED’S WAGON COUPLING APPARATUS. (See page 500.) BELLING’S WAGON COUPLING APPARATUS. (See page 500 ) 






































May 1, 1885. | 








EXHIBITS AT THE INTERNATIONAL INVENTIONS EXHIBITION. 
















RASMUSSEN S BAND-SAW SHARPENER. 





(See page 509.) 
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SLACK’S KNIFE-SHARPENING MACHINE. (See page 504.) 





BAUER’S LINKED SPANNER. (See page 501.) 
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BAXTER’S CAMP KITCHEN. (See page 505.) DAVIES'S WAGON COUPLING APPARATUS. (See page 500.) 


has rung when the push has been depressed. The 
arrangement of this instrument is clearly shown in 
the drawings on page 487, in which A is a soft 
iron core fixed to the iron base D, and surrounded 
by a coil which forms part of the bell circuit. This 
electro-magnet is inclosed in an iron box C, the 
cover E, which is made very thin, being in close 
contact with the core of the magnet. If the bell 
circuit is in proper working order, as soon as the 
push is depressed, a buzzing sound is emitted from 
the indicator, caused by the rapid vibration of the 
lid of the box E, which with the core A forms the 
poles of a continuous magnet, which are of opposite 
polarities. The make-and-break action of the bell 
coming into play, the core and lid lose their magne- 
tism and again emit a sound which is continuous as 
long as the current passes. The apparatus can be 
titted to any existing bells, or it can easily be fixed 
within the push itself, without in any way inter- 
fering with the neatness of the design. There are 


obvious applications for this little device besides | 
that for which it has been specially designed, on | 
telephone exchanges, railway signals, and to many | 


other cases where audible alarms are wanted. 


WaLkKeER’s Watt-METER. 


This instrument consists of a drum A (see illus- 


tration page 455) revolved by clockwork and carry- 
ing a sheet of paper suitably ruled for time ordinates 
and degrees, representing watts or volt-ampéres. A 
large solenoid C is connected in series with the 
circuit that is to be measured. A second solenoid B, 
wound with fine wire and connected asa shunt to the 
solenoid C, is free to move up and down within C and 
upon the fixed iron core E. A spindle attached to the 
top of B passes through a crossbar which forms a 
guide, jointly with the core E, for B, so that there 
may be as little friction as possible in its travel 
within C. A spiral spring D by its tension keeps 
the solenoid B out of C when no current is passing, 
and then the style or pen F registers a zero or 
datum line upon the revolving paper. When the 
current passes through C, it exerts a pull upon B 
by reason of the opposite polarity of the two 
solenoids, and also by reason of the polarity induced 
in the iron core E by the solenoid C. The pull of 
this solenoid upon the lever carrying the style is 
proportional to the current flowing in the circuit, 
while the pull of the solenoid B, by reason of the 
high resistance of the wire composing it, is propor- 
tional to the electromotive force. The compound 


pull of the fixed solenoid C upon B, and the mag- 
netic effect of the latter upon the core E, moves the 
lever carrying the style and causes a curve to be 
described upon the paper wrapped round the re- 
volving cylinder A. This curve is directly propor- 
tional to the energy developed in the circuit and 
records its variation, which may be read in electrical 
units either by the ruling of the paper or by a suit- 
able scale corresponding to the spring. <A set of 
resistance coils, to increase the resistance of the 
shunt circuit of B when necessary, and a set of 
springs with corresponding scales, are titted to each 
instrument. This apparatus is designed for use as 
a meter, in electrical light and power circuits, or as 
a testing instrument in the laboratory. Another 
form is specially constructed for the purpose of test- 
ing primary batteries, in which the solenoids B and 
C are fixed and have movable cores, which operate 
separate levers and styles so that two curves are de- 
| scribed upon the paper, proportional to electromo- 
tive force and current respectively. This instrument 
is exhibited by the inventor, Mr. Frederick Walker, 
| of 36, Spondon-road, Tottenham. 


RECKENZAUN’S ELecTRIC TRAMCAR. 

A model of an electric tramcar is shown by Mr. 
A. Reckenzaun, of No. 50, Queen Victoria-street, 
who for a long time has been engaged in the appli- 
| cation of electricity, derived from secondary bat- 
| teries, to the propulsion of boats and carriages. 
| The car is a double bogie, carried on four wheels 
at each end. Each wheel carriage is provided with 
an electric motor, which is geared to the axle by 
worm gearing, the worm and wheel being of very 
| steep pitch in order that the armature may readily 
rotate when the car is moved by gravity or by some 
external force. The wheel runs in an oil bath, and 
thus perfect lubrication is secured. Within the body 
of the car, and stowed under the seats, are sixty 
cells of the Electric Power Storage Company’s accu- 
mulators, weighing in all in the actual car, 2400 lb. 
The conductors from the cells and from the dynamos 
are led to a switch on the driver’s platform, by which 


In the former case the resistance in the external 
circuit is, for a given speed, only one quarter of 
what it is in the latter case, and consequently the 
belting gives off its power far more rapidly, the 
amount being 30 and 100 ampéres in the two cases 
respectively. At starting, the full power is deve- 
loped, and also upon inclines, while during a steady 
run the motors are arranged in series. The weight 





the two motors can be arranged parallel or in series. | 


=z 


STONES WAGON COUPLING APPARATUS. (See page 500.) 


of the actual car and machinery is 4} tons, made up 
as follows: Car, 2} tons; accumulators, 1} tons; 
motors and gear, $ ton. The working expenses 
for traction, including interest and depreciation, are 
estimated at 3}d. per mile. Reversing is effected 
by the device of using two sets of brushes, pivotted 
in such a way that one set can be turned back, and 
the second set brought into contact with the arma- 
ture simultaneously. 

The motor invented by Mr. Reckenzaun is illus- 
trated in perspective on page 452, and in section 














in the accompanying figures, its special features 
being its lightness and the strength of the mag- 
netic field. The armature is of the Gramme 
type, the coils being wound upon a core that is 
built up of links A A like a pitch chain. These 
links are held together by long pins, which pass 
through end discs of non-magnetic material keyed 
on the central axis. Each set of links can have its 
bobbin wound separately, and can be removed with- 
out disturbing the rest of the armature. The 
external field magnets are represented in the illus- 
tration by their pole-pieces merely, the principal 
novelty lying in the use of an internal field magnet 
hung upon the central shaft, and kept from rotating 


| by a heavy weight J at the lower side. This magnet 


consists of two end pieces B B, two cores F F, and 

| pole-pieces NS. Its weight is carried on the anti- 
| friction rollers R R. The current is led to the 
internal coils through brushes and collector rings. * 
These machines are very light for their power, 
and at the same time they are strong, durable, and 
efficient. A number of them of various sizes have 
been working for a considerable time, without 
| giving the least trouble, and whatever speed they 
run at, there is no appreciable sparking, without 
adjusting the commutator brushes. Prof. Fleeming 
Jenkin is using several of them for his telpherage 
_ system ; others are propelling electric launches and 
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tramcars, for which purposes they are peculiarly 
adapted, on account of their convenient shape, 
small weight, and the comparatively little space they 
occupy. Several have been shipped to India for 
driving fans of various descriptions ; one for in- 
stance is to do duty in a prince’s harem ; that 
motor actuates a fan of 40 in. in diameter and 
15 in. width, the current of electricity being de- 
rived from a primary battery. The fan runs at 218 
revolutions per minute, and the motor at 1300, with 
30 volts and 11 ampéres. 

A car similar to the model exhibited has already 
had a severe experimental trial, and it is expected 
that it will soon make its appearance on one of the 
ordinary lines. It would have been shown in action 
in the grounds of the Exhibition if there had been 
space for it. 


THORPE’s INDICATOR. 
A new form of indicator for electric bells and the 
like, is shown by Mr. H. Thorpe, of 55, Theobald’s- 


road, W.C., and is illustrated on page 455. The | 
object of this type of apparatus is to enable a whole | 
house to be titted with electric bells without it| 
being necessary to have more than one gong to be | 
To show from what room | 
the signal has been sent, an indicator is hung below | 
) | The system of permanent way designed and ex- | 
| hibited by Mr. E. G. Holtham, of 5, Westminster | 


actuated by the current. 


the bell, and the various compartments are in- 
scribed with the names of the different apartments 
with which itcommunicates. In each compartment 
there isa signal disc, which by a change of position 
shows that it has been operated at the same time 
that the bell was rung, and tells the servant in 
which room her attendance is required. The 
Thorpe indicator is characterised by its extreme 
simplicity, and the guarantee that is afforded by its 
construction that it will not get out of order. A metal 
bobbin, having an iron core, is wound with a 
coil of insulated wire that is traversed by a 
current every time the corresponding ‘‘ push” is 


pressed. In face of the pole there is a tinned sheet- 


iron armature disc held by a projecting arm, and 
carrying a projection or catch at one side ; in front 
of this there is a red shutter pivotted to the same 
screw as the armature. A nose on the shutter rests 
upon the catch on the armature, and in this position 
the shutter is held in such a position that the arma- 
ture is hidden. But when acurrent circulates in 
the coil the armature dise is drawn up to the pole, 
and withdraws the catch from below the nose of the 


shutter, allowing the latter to fall, and to remain | 


down until replaced by a pressure upon the tail-piece. 
This is effected by a system of levers which operates 
simultaneously upon all the indicators in the frame. 
Mr. Thorpe also shows several other forms of indi- 
cators besides a well-appointed selection of electric 
bells and kindred apparatus. 








PERMANENT WAY AT THE INTERNA-}| 


TIONAL INVENTIONS EXHIBITION. 
No. I. 
Wess’s STEEL PERMANENT Way. 
In describing Mr. Webb’s compound locomotive 
at the International Inventions Exhibition, we 


mentioned that this engine is shown standing on a| 


length of steel permanent way of a pattern which 


Mr. Webb has patented and introduced on the | 
Of this per- | 


London and North-Western Railway. 
manent way we give engravings on page 491, Fig. 1 
being a section of a sleeper adjoining a chair, Fig. 2 
a corresponding plan, and Fig. 3 a perspective view 
of several sleepers with the rails, &c. In this 
system of permanent way the sleepers are of trough 
section, those first put down on the London 
and North-Western Railway in 1880 having been 
made of wrought-iron and rolled by the Ebbw Vale 
Company. For some time past, 
whole of the permanent way has been made of 
steel, the sleepers being rolled in the rail mill at 
Crewe from Bessemer steel ingots 104 in. square. 
Tae bars are produced in 60 ft. to 70 ft. lengths, 


and the section has been found convenient for a | 


variety of purposes, notably for making up the 
flanges of plate girders, as well as for sleepers. For 


the latter the bars are cut into lengths, and are | 


then punched with six holes for the chairs, the 
holes being punched from both sides, so as to make 
them slightly tapered in the middle. The bars for 
the chairs are rolled from the crop ends of rails, 
cit to length, reheated, and stamped to shape in 
dies under a steam hammer. They are then punched 
for rivetting, and so well is the system of manufac- 
ture organised that the time occupied in stamping 


however, the | 


is drawn from the reheating furnace, is three- 
quarters of a minute only. A lining plate, placed 
between the chair and the sleeper, is also of steel ; 
it is sawn up hot into proper lengths. Liners of 
brown paper soaked in tar are also inserted so as to 
prevent any possibility of shaking loose or chatter- 
ing. All parts, chair, lining plate, liners, and 
sleeper, are rivetted together by a Tweddell 
hydraulic rivetter, and the moment this is com- 
pleted the distance between the rails is absolutely 
fixed. Thekeys used are of the ordinary type, and 
are never found to work loose. This is partly 
attributed to the elasticity of the steel chair, and 
partly to the wood swelling out and filling a recess 
in the chair. The weight of a London and 
North-Western creosoted wooden sleeper with 
| chairs, spikes, screwed spikes, and felt liners is 
| 242 lb., while the weight of one of Mr. Webb's 
sleepers complete is 174 lb., this being made up as 
follows : Sleeper, 9 ft. long, 124 1b. ; two chairs, 
28 lb. ; rivets, 5 lb. ; two lining plates, 15 lb. ; and 
two oak keys, 2 lb. 
sleepers have now been laid on the London and 
North-Western line, and with most satisfactory 
results, 





Ho.tHaM’s PERMANENT Way. 


| Chambers, is illustrated on page 491 by a perspec- 
| tive view which shows the details of the arrange- 
ment clearly. 


Mr. Holtham’s design is based upon the reten- | 


tion of the modern form of steel rail now in 
| general use. The rail is secured to the sleeper by 
| keying itin the ordinary way between pairs of jaws, 
| tixed upon the sleeper by a method that combines, 
| with other advantages, that of requiring neither bolts 
|nor bolt holes. The upper or central part of the 
| sleeper is of a solid double channel section, having a 
central rib that forms a continuous rail-seat, and 
| lateral ribs to which the jaws areattached. These 
ribs pass through recesses in the bases of the jaws, 
into which tapered keys are driven ; the jaws rest- 
ing on the surface of the sleeper outside the ribs. 
| To prevent slacking back of the keys and conse- 
| quent loosening of the jaws, it is only necessary to 
strike the upper edge of the rib with the keying 


A very large number of these | 


for ashort distance, on either side of which the 
central continuous part can be bent or sprung by 
the platelayers. For sharp curves of ten chains 
| radius or less, the gaps may be made 6 ft. apart, 
| with two pairs of jaws in each interval, leaving the 
rail free to take a correct curve, but with ordinary 
main line curves, 10 ft. intervals, with three 
intermediate pairs of jaws suitably fixed are suffi- 
cient, so that the rail actually has alternate straight 
and curved portions. In case of any alteration of 
line, a sleeper that has been used on a curve can 
be re-straightened or adapted to any other curve, 
without being returned to the works, and generally 
the standard sleeper is available in any situation. 
The two portions of the sleeper, for convenience 
of handling, are connected by rivets, which how- 
ever have no strains to encounter, as all connections 
are attached to the solid rolled upper part, and 
there is no tendency for the parts to separate when 
once laid down, even if the rivetting were absent. 
The sleepers are conveniently made of the same 
length as the rails, but this is not strictly necessary, 
as the rail-joint may fall anywhere in the length 
of the sleeper. The weight per mile for a standard 
line, for steel sleepers and cross-ties is about 100 
tons, and for the cast-iron jaws and keys, 51 tons. 





THe DenyaM-OLpHERTS Cast-IRON SLEEPERS. 


On page 491 we give engravings of three patterns 
of the Denham-Olpherts patent cast-iron plate 
| sleepers, which are exhibited by Messrs. Thomson 
|and Browning, of 3, Victoria-street, S.W. Of our 
illustrations, Figs. 1 and 2 show a pattern intended 
for English railways; Figs. 3 and 4 the type now 
in use on the Indian State Railways of metre 
gauge ; and Figs. 5 and 6 another pattern with 
wool cushions under the rails, also in use on the 
| Indian State Railways. The whole construction of 
this permanent way is so clearly shown by our 
engravings that a detailed description is unnecessary, 
but we may state that these sleepers have been 
largely used in India and with very satisfactory re- 
sults. At the Exhibition a short length of rail- 
way, to be used by the British Mekarski Improved 
Air Engine Company for running their passenger 
cars and engines, has been laid with the Denham- 
Olpherts sleepers. 








| hammer, making a slight bulge outwards that pre- | 


| cludes movement of the jaw in one direction, while 
a similar bulge, but inward, behind the key when 
driven tight, renders impossible any movement in 
the other direction. The jaws and keys are of cast 
| iron, the sleepers of mild steel or malleable iron ; 


| and when the jaws are fixed as above described, the | 


| whole becomes practically one structure. As the 


| ribs extend longitudinally the jaws can be fixed at | 


‘any required intervals ; and this freedom of po- 
sition, When curves are being dealt with, simply 
abolishes the old practical difticulty with sleepers of 
this type, that of keeping the cross-connexions 
square. In case of accidental breakage of a jaw, 
| it can be taken off and a new one put in its place, 
without disturbing either rail or sleeper. The 
| cross-connexions of Mr. Holtham’s system will 
be understood on reference to the engraving. Each 
cross-tie is a tie only, so far as that part of it is 
concerned that lies between the extreme edges 


each end is, however, expanded into a bearing sur- 
face forming an abutment, from which a support is 
carried to the rail direct. Some of the outer jaws 
are lengthened so that 
sleepers and are secured to the centres of the bear- 


ing surfaces in the same way as they are fastened | 


on to the sleeper, all connections being thus 
made by the use of cast-iron keys of uniform 


to fix them. 
have an eflicient bearing on the ballast, it is claimed 
that neither spreading of the gauge nor over-tilting 
| of the railean occur. The connection of two succes- 
sive sleepers endwise is by a pair of double jaws, 


small sliding range sufficient to provide for expan- 
|sion and contraction. Effective fishing of the 
| sleepers is not called for, as they have so little stiff- 
iness of their own longitudinally and vertically, 
| but lateral stiffness is maintained by the double jaws. 
| On the other hand, the two channels in the upper 
| part of the sleeper admit of deep fishplates being 
applied to the rail-joints. To provide for curves the 





| 


| lower and broader part of the sleeper is made dis- | \ 
and punching a chair bracket, from the time the bar | continuous at intervals, narrow gaps being formed | used for the signals and bells of both up and down 


of the parallel sleepers, under which it passes ; | 


they extend over the} 


size, and requiring only the use of a hammer | 
So long as the ends of the cross-ties | 


the bases of which span the joint, one end being | 
fixed and the other having a movement limited to a | 


RAILWAY APPLIANCES AT THE 
INVENTIONS EXHIBITION.—No. I. 
RaI_way SIGNALLING APPARATUS. 

On page 514 we give illustrations of a new 
arrangement comprising the union of the block 
and interlocking systems. which is exhibited by 
Messrs. Saxby and Farmer, of Kilburn. Fig. 1 is 
a side elevation in section, Fig. 2 a front eleva- 
tion, Fig. 3. section of the treadle, and Fig. 4 a 
plan of the treadle contact, which acts by the de- 
flection of the rail. These illustrations show a 
machine in which is contained an interlocking ap- 
|paratus of seven levers for working points and 
signals and two improved block telegraph instru- 
ments for the exchange of train telegraph signals, 
with the stations on either side for up and down 
lines respectively. The locking handles are at- 
tached to hollow spindles in the centre of which 
are the spring commutator plungers. When the 
handles are moved to the right, which is the ‘line 
clear” position, they work gear which interlocks 
the point and signal levers in any manner neces- 
sary to the traftic. When the handles are moved 
| back to the ‘‘ line blocked” position they are stopped 
|in midstroke and become firmly locked and they 
| cannot be moved again to the ‘‘ line clear’’ position, 
| neither can they be placed in the position to unlock 
the point and signal levers until the train has 
passed over the treadle apparatus shown in Figs. 3 
and 4. The treadle is worked by the weight of the 
train deflecting the rail and pressing down the short 
arm of a lever which is pivotted in a cast-iron box 
fixed to the sleepers as shown. As this short end 
of the lever descends the long end rises and com- 
pletes the electrical circuit. A current of electri- 
city is sent through the magnet of the block in- 
strument and unlocks the handle, which can then 
either be restored to its normal position to unlock 
| the point and signal levers, or it can be moved to 
the right for the ‘‘ line clear.” 

As the handles of the block instrument and the 
point and signal levers are combined in the same 
|interlocking mechanism, they cannot be manipu- 
lated in a contradictory manner. Only one wire is 
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BARROW'S SCREW-CUTTING MACHINE. (See page 501.) HOUGHTON’S ELECTRIC DRILL. (See page 501.) 
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CLARK'S OIL SPREADER. (See page 505.) STOREY AND PHILLIPS’S ADJUSTABLE CHUCK. (See page 501.) 
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lines. It is claimed for the treadle described that | 


it gets rid of the difficulties usually experienced 
with treadles acted upon by passing trains. 
short end of the lever is always in contact with the 


underside of the rail, and owing to the proportions | 


of the arms, a very slight deflection in the rail gives 
sufticient movement for insuring electrical contact. 
The wear and tear are reduced to a minimum, and 
the liability to get out of order through violent 
blows from passing trains are obviated. When it is 


remembered, as Messrs. Saxby and Farmer point | 


The | 
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positions there is a positive connection between the 
| wheel and the axle, and both must rotate together, 


just as if the wheel was keyed. End motion of the 
wheel is prevented by a long collar or sleeve F, 
made in halves and bolted on to the plain part of 
the axle. This sleeve is similarly provided with 
projections ff at each end to interlock with those on 
the axle and the wheel. The method of changing 


| gauge is as follows : The truck is run on toa part of 


out, that both in the block and interlocking systems, | 


the safety of railway traftic depends on the correct 
working of the out-door signals, the securing of 


portance. 

In Figs. 5 to 12, page 514, we illustrate Messrs. 
Saxby and Farmer's ‘‘duplex detector,” a new 
facing point lock which is designed to obviate dan- 
ger from the failure of any of the connecting rods 


between a set of points and the locking apparatus | 


in the signalman’s cabin. In the ordinary ar- 


rangement should a connecting-rod break, the | 


point lever can be shifted without moving the points 
themselves, but the signal would be altered and 
would therefore indicate that the points would be 
standing in a contrary direction to that which they 
really occupied. The detector lock is intended to 
guard against this danger. It consists of a double- 
action plunger which can be pulled when the points 
stand in one direction, and pushed, when they stand 
in the other, in a hole in the tie-bar between the 
tongues of the points. In this way if the points 
have not been moved as intended, the signalman is 
warned and is unable to give the signal contrary to 
the direction in which the points would be actually 
standing. In our illustrations, Fig. 5is a plan of the 


general arrangements, Fig. 6 is a section, Figs. 7 | 


and 8 show the duplex stretcher bars through which 


the detector bolt slides, Fig. 9 is a section through | 


the guide in which the detector bolt slides together 


with the duplex stretcher bar, Fig. 10 is a section | 


through the cabin, and Figs. 11 and 12 details of 
reversing gear. 
MackIniay’s VARIABLE GAUGE TRUCKS. 

At stand No. 205 of the South Gallery there in 
the model of a variable gauge truck constructed 
under the patent of Mr. F. Mackinlay, of Alsina, 
35, Buenos Ayres, South America, whose London 
representative is Mr. R. Lauder McLaren, of 20, 
Bucklersbury, E.C. Mr. Mackinlay has devised 
several methods by which the wheels of a wagon 


may be set to correspond to different gauges of | 


~ 


track, and one of these is illustrated in Figs. 1 to 7 
on the present page. The axle A has at each end a 


| reservoir lying horizontally below. 


the track laid with both gauges (Fig. 4) and with two 
inner elevated rails L L which correspond in position 
with two small wheels MM keyed to the axle. 
These wheels then take the weight and the wagon 


) | can be run forward to a part of the line where the 
accuracy in this direction is a point of the first im- 


main metals are so far depressed that they clear 
the flanges on the wheels. The sleeves F F are then 
taken off and the wheels are slidden into the new 
positions when the sleeves are replaced and the 
whole firmly secured again. The brake-blocks P 
are carried by double hangers and are mounted upon 
traversing bars Q, along which they can be moved 
(Fig. 5) to suit the new gauge. 

According to another method the ends of the 
axles are cut with a half-round thread, and the 
bores of the wheels are similarly arranged. When 
the distance sleeves are removed, and the wheels 
are released by the removal of the keys the change 
of gauge can be effected by locking the axles and 
moving the trucks forward, when the wheels screw 
themselves along the axle into the new position. 

Tye WestINGHOUSE AUTOMATIC BRAKE. 

Prominent amongst the principal exhibits in 
Group V. is that of the Westinghouse Brake Com- 
pany, Limited. in which considerable interest is 
likely to be taken. We are obliged to postpone 
our illustration of this exhibit to an early number, 
but the following description will serve to show of 
what it consists. In a space of 30 ft. x 10 ft. is 
arranged the complete automatic brake apparatus 
for a train of fifteen vehicles. Fifteen brake cylin- 
ders placed vertically, having single pistons with 
the rods projecting upwards, are set in a line, each 
| being connected with its triple valve and auxiliary 
| A coil of pipe, 


| representing the continuous train pipe, with flexible 


couplings between every vehicle, is placed against 
the screen at the back, each length being connected 
to its set of apparatus. To the left is the main 
reservoir, usually placed beneath the foot-plate on 
the locomotive, and having the Westinghouse air 
| compressor attached, which is worked by the steam 
fron the main. In front is the ‘‘driver’s brake 
valve”’ for applying and releasing the brake. By 
| this arrangement the working of the brake may be 
| observed on a train 400 ft. long, that being the 
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plain turned portion of such a length that when the 
wheels B are set at one extremity of it they cor- 
respond to the widest gauge, and when set to the 


other extremity they correspond to the narrowest | 


gauge, as shown in full and dotted lines in Fig. 7. 
At the inner end of this turned portion there is a 
forged collar, and at the other end a screwed 
roller D, each collar being provided with a projec- 
tion like a claw coupling. Similar projections are 
formed at each face of the wheel boss, so that in both 




















at a glance. 

Not the least interesting feature is a separate 
cylinder reservoir and triple valve arranged in con- 
nection with a driver's valve to illustrate the 
working of the triple valve, this being the most 
important feature of the brake. To the top of the 
| working triple valve is attached another, having a 


| section cut out, the piston of the latter being con- 


nected to the former by a small wire ; the move- 
ments of the working valve are repeated on the 
other, and thus admit of being watched. What- 
ever people’s views on the brake question may be, 
there can be but one opinion on the triple valve. 
Mr. T. E. Harrison, the engineer-in-chief of the 
North-Eastern Railway, reported upon it to his 
directors in 1879 in these terms: ‘‘It is, in fact, 
as simple a piece of mechanism as can well be 
imagined—certain in its action, of durable mate- 
rials, easily accessible to an ordinary workman for 
examination or cleaning, and there is nothing about 
it that can justify the term complication—on the 
contrary, it is a model of ingenuity and simplicity.” 
Ina further report which appeared in our columns 
last year, Mr. Harrison finds ‘‘there is great 
economy in the maintenance of the Westinghouse 
brake.” 

The Westinghouse system of automatic brake 
affords a ready means of communicating signals 
from guards and passengers to the engine-driver, 
by utilising the compressed air which is always 
maintained throughout the train, no other connec- 
tion between vehicles than the ordinary brake 
coupling being necessary. This apparatus, which 
is also exhibited as in use, consists of parts placed 
both on the engine and carriages, and affords the 
means of producing the following results: (1) The 
driver is warned by a whistle sounding on the 
engine; (2) the train is stopped by the brake should 
the warning be disregarded; (3) the apparatus 
cannot be used without the compartment from 
which the signal was given being detected ; (4) 
the guard can signal to the driver without applying 
the brake. 

A diagram 16 ft. long, showing an engine, tender, 
and carriage fitted with the brake, is placed on the 
screen, and small signboards bearing the inscription, 
‘** Automatic Compressed Air Brakes and Passenger 
Communication for Railway Trains,” printed in 
eight foreign languages of countries where the brake 
is working, testify to the world-wide use of this 
invention, 

A general description of the Westinghouse auto- 
matic brake will not be out of place ina number like 
the present. Figs. 1 to5, page 493, show the princi- 
pal parts as applied to an engine tender and vehicles. 

The supplementary reservoir brake cylinder and 
triple valve are shown in position, and as fitted 
upon the engine, tender, and each vehicle of the 
train. Air compressed by a pump on the locomo- 
tive to, say, 70 lb. or 80 lb. to the square inch 
fills the main reservoir on the engine, and flowing 
through the driver’s brake valve and main pipe, 
also charges the supplementary reservoirs through- 
out the train. When a train is running, uniform 
air pressure exists throughout its length—that is to 
say, the main reservoir on the engine, the pipe 
from end to end of the train, the triple valves and 
supplementary reservoirs on each vehicle, are all 
charged ready for work, the brake cylinders being 
empty and the brakes off. The essential principle 
of the system is that, maintaining the pressure 
keeps the brakes off, but letting the air escape 
from the brake pipe, purposely or accidentally, in- 
stantly applies them. It follows, therefore, that 
the brake may be applied by the driver or any of 
the guards, or if necessary by a passenger, by the 
separation of a coupling, or the failure or injury to 
a vital part of the apparatus, whether due to an 
accident to the train or to the brake; and as the 
brake on each vehicle is complete in itself and inde- 
pendent, should the apparatus on any one carriage 
be torn off, the brake will nevertheless remain 
applied for almost any length of time upon the rest 
of the train. 

The triple valve is simply a small piston, carrying 
with it aslide valve, which can be moved up or down 
by increasing or decreasing the pressure in the brake 
pipe. As soon as the air from the main reservoir is 
turned into the brake pipe, by means of the driver’s 
valve, the piston is pushed up, and air is allowed to 
feed past it through a small groove into the reservoir. 
At the same time the slide valve covers the port to 
the brake cylinder, and is in such a position that 
the air from the latter may exhaust into the atmo- 
sphere. The piston has now the same air pressure 
on both sides ; but if the pressure in the brake pipe 
is decreased, the piston and slide valve are forced 
down, thereby uncovering the passage through which 
air from the reservoir flows into the brake cylinder 
between the pistons (see Fig. 5), thus applying 
the brakes. The brake pipe is shut off as soon as 
the triple valve piston passes the groove. To re- 





lease the brakes, the piston and slide valves are 


. 





oe, 


int» position by the driver turning 


again moved 


air from the main reservoir into the brake pipe. 
The air in the brake cylinder escapes, and at the} 


| centre. 
| 


same time the reservoir is recharged. 
By closing a small tap between the brake pipe 


and the triple valve, the brake on any vehicle, if} 
A re- | 
lease valve is also placed upon each cylinder, so that | 
m the event of the brakes being applied by the! 
separation of the train, or the breaking of a pipe, or | 
when the locomotive is not attached, they can be | 
released by allowing the air to escape from each | 


out of order, can be cut out of the system. 


brake cylinder direct. 


We learn that the Hungarian State Railways | 


have followed the Baden and Wurtemburg States 


in adopting the Westinghouse brake, and fitting in | 
The | 


all three States is now rapidly proceeding. 
sales are increasing at a rate really prodigious, and 
up to March 31st last orders had been received for 
no less than 106,572 engines, carriages, and wagons 


from all parts of the world, this being at an average | 


rate of 1200 sets per month during the last five 
years. 
Tue Vacuum Avromatic BRAKE. 

The illustrations on page 494 show the standard 
arrangement now adopted by the Vacuum Brake 
Company for their engine brake, Fig. 1 being a 
general view, and Fig. 2 a detail of the brake cylinder 
and its connections. By means of the ejector on 
the engine, the air is exhausted from the main 
through pipe and from above and below the piston 
in the brake cylinder, through the flexible connec- 


tion pipe and ball valves, the object being to maintain, | 
while the train is running, as high a vacuum as the | 
When it is desired to throw on | 


ejector can give. 
the brake, the driver turns the handle of the 
ejector to the position marked ‘‘ brake on.” This 
allows air to flow to the bottom side of the piston, 


the movement of which applies the brake ; the | 


vacuum on the upper side of the piston is main- 


tained by the action of the ball valves which close | 


The 


as soon as air is admitted to the train pipe. 


brake is designed for the couplings to become de- | 
tached easily in the event of a train parting, and | 


for the blocks to apply themselves to the wheels. 
For operating the brakes on the carriages of the 
train, a small ejector on the engine is used to ex- 


haust the air out of the main train pipe and from | 


both sides of the piston in the cylinder, as just de- 
scribed for the engine brake, and the brakes are 
operated in precisely the same manner by the 
admission of air to the underside of the piston. 
To release the brake when the engine is detached 
from the train the ball valve is opened by means of 
a cord, which admits air on to the top of the piston, 
when the brakes fall off by gravity. 


CoL_quHoUN’s ConTINvoUsS BRAKE. 


The model of a continuous brake, devised by the | 
late Captain Sutherland Colquhoun, is exhibited, | 


and illustrated on page 494. In this proposed 
form, which has, we believe, been experimented 
with on a limited scale, the brake blocks are held 
normally against one or both sides of the wheels, 
and are only released as soon as a pull comes on the 


train from a locomotive, and when this ceases the | 


springs come into action and throw the brakes on. 
In descending a gradient, when the pull slackens, it 
is intended that the brakes should be partially 
thrown on. To raise the brake for shunting pur- 
poses, a swivelling crossbar connected to the draw 
rods is fitted on a centre pin underneath the 
framing, and as soon as the pull comes on the draw 
rods, this crossbar is turned so as to fall beneath a 
retaining catch, which retains the bar, and holds 
the brake blocks off the wheel. This detail can be 
worked by the driver with a cord. 


Tue JANNEY Car COUPLING. 


Mr. Alfred Davis, of Westminster, exhibits a} 


form of the American Janney combined coupling 
and buffer, which is illustrated on page 493. 
Fig. 1 shows the two parts of the coupling about 
to be locked, Fig. 2 shows them coupled up, 
and Fig. 3 is a sectional view illustrating the 
arrangement of springs, &c. The jaw of the 
coupler is at the end of a bar, which is free to 
slide in the framing of the car against a coiled 
spring, so that it serves either as a drawbar or 
buffer. The coupling hook at the end of the bar is 
of the peculiar form shown in Fig. 1, and on one 
side of it there is pivotted a cranked hook shown 
separately in Fig. 4 and in plan in each half of the 
coupler (Fig. 1). The short arm of this cranked 
hook engages with the corresponding arm of the 
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| similar or the other half of the coupling, while the 
| longer arm, when the coupling is locked, is held by 


a pin that prevents the hook from turning on its 


run up into contact, the hooks are forced into the 
position shown in Fig. 2. As the two parts come 
into this position an incline at the end of the longer 
arm of the hook, raises the locking pin, which falls 
after the hook has advanced a certain distance and 
locks the coupling. The locking pin can be raised 
by a special lever, so that there is no occasion 
for a man to go between the vehicles for the pur- 
pose of disconnecting. 


Raitway WaGon CouplLinc APPARATUS. 
Mr. Robert Stone, of Bristol, exhibits an im- 


trations on page 496. It is designed to effect 
coupling and uncoupling without necessitating any 
direct handling. At one end of each vehicle 
is a coupling-hook or jaw, and at the other end 
}is a claw or crosshead, made so as to engage 
| firmly with the hook or jaw of the contiguous 
vehicle, the hook being operated to receive the 


| crosshead by means of a lever pivotted to the wall | 


|of the vehicle at the end, to which the hook is 
|attached. When the lever is not put in operation, 
| the hook hangs downwards on a hinge, which con- 
| nects it to the drawbar, so that on the approach of 
| the other vehicle the crosshead enters a recess 
| formed ina split flap or tappet hinged to the coupling 
| hook, and the vehicles remain disconnected. To 
| connect the vehicles a plate pivotted on the under- 
| side of the coupling-hook is worked by the lever 
and raises the hook. The crosshead on the other 
vehicle rises over the end of the hook, and, guided 
by the tappet, falls into position in the hook which 
it thus engages. To uncouple, the lever is made to 
remove the support of the plate pivotted below the 
coupling-hook, and the latter is lowered on its 
hinge, the vehicles being brought together in order 
to effect the disengagement. If desired, the ap- 
| paratus may be worked from the guard’s van by 
means of a chain, so as to slip carriages when the 
train is running. Another railway coupling which 
|is shown is that invented by Mr. A. S. Mildred, 
(of Middlesbrough. This arrangement, of which 
we give illustrations on page 494, is designed for 
coupling and uncoupling wagons without the opera- 
tor passing between the butters. This can be done 
while the train is in motion, and it is claimed 
with greater speed than in the ordinary way. 
Fig. 1 is an end view of a wagon with the ap- 
paratus attached, and Fig. 2 is a side eleva- 
tion. The coupling chain shown may be lifted 
radially to any required height by the shunter 
moving the long arm (20) of the operating lever 
/(18) in the direction of the length of the vehicle. 
The hollow shaft (9) is made to partially rotate in 
the link (11 and 12), and the loop (1) is attached to 
'the double eye (28) at the centre of the hollow 
shaft, its lower ends (5 and 6) at the same time 
holding the end link of the coupling chain by the 
pins (7 and 8). In uncoupling, the operations are 
simply reversed. The apparatus is worked from 
either or both sides of the vehicle by a hand lever 
in the same way. The whole apparatus can be 
| suspended under the vehicle by hanging the cranked 
lever on the hook at the side. The automatic coup- 
ling of Messrs. G. F. Belling, of Little Ilford, Essex, 
is illustrated on page 494. 
inventions already described, is intended to do away 


with the necessity of any one passing between the | 


trucks in coupling and uncoupling. In place of a 
| drawhook a flat piece of iron A having a slotted 
‘hole B' in it is used. On the top of this is a 


|movable bar B, attached by means of a bolt and | 
To the fore end of this bar a short movable | 


| nut. 
| pin C is attached in a suspended position, and this 
pin passes through a slit D (Fig. 2) in the iron A. 
The lower part of the latter is slightly longer than 
| the upper part, and, being curved downwards, forms 
|an inclined plane, as may be seen in Fig. 1. At 

the back of the slot, on the part nearest the truck, 
|is a movable double shackle G. The following is 
| the way in which the coupling is effected. 
| wagons coming in contact the front shackle, which 
}is the higher one, slides up the opposite double 
| shackle, along the inclined plane, and into the slot 
| B', driving the movable pin C backwards. The 

shackle passes clear of the pin, which returns to its 
|former suspended position, and the coupling or 
|connection is complete. For uncoupling, a rod, 
| which runs across the end of the truck, causes the 


When the two parts of the coupling are | 


proved railway coupling, of which we give illus- | 


This, like the two! 


On the | 
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| by a suitable handle, a cam being attached to the 
|rod for the purpose. The pin C is raised at the 
/Saine time, and the trucks are thus uncoupled. 


CALCULATING MACHINES. 

CALCULATING machines are of two kinds, the 
/automatic and the semi-automatic. The former 
| were invented by Mr. Charles Babbage, and though 
| capable of producing astounding results, are exceed- 
|ingly expensive, and have never had an extended 
|application. The latter have been known in one 
|form or another for many years, and are employed 
| by actuaries, insurance companies, electricians, and 
}many others who have long and tedious arithme- 
| tical calculations to work out. They are all based 
upon the use of the ‘‘ stepped reckoner” invented 
by the Earl of Stanhope between the years 1775 and 
1780. This device is illustrated on page 486, and 
as it forms the foundation of all those machines, it is 
worth while to describe it at some length, as when 
its action is understood the details of any form of 
arithmometer may be comprehended at a glance. 
The essential part is a cylinder having formed 
upon ita segmental wheel of nine teeth. These 
teeth embrace together about one-third of the 
|periphery of the cylinder, and no two of them 
‘of the same length. ‘The variation proceeds 
by regular increments, the lengths of the teeth 
in the specimen, from which the engraving 
was prepared, being, for the first, .15 in., for 
the second, .3in., for the third, .45 in., for the 
fourth, .6 in., for the fifth, .75 in., and soon. These 
teeth gear into a pinion on a second shaft parallel 
to the axis of the cylinder. This pinion has ten 
teeth, and is about ,; in. wide. It is fixed on its 
|shaft by a feather key, and is capable of being 
slidden lengthwise of the cylinder, so that it 
may be placed opposite the longest or the shortest 
teeth, or in any position intermediate between 
the two. When it is opposite the free end 
of the longest tooth it is evident that the rota- 
tion of the cylinder, or stepped reckoner, will 
rotate the pinion through one tooth, or one-tenth 
of a revolution, and when it is opposite the shortest 
tooth the pinion will gear successively with all the 
teeth, and make nine-tenths of arevolution. Simi- 
larly if it be placed at an intermediate position, 
eight-tenths, four-tenths, and so on of a revolution 
can be imparted to it. Now if the pinion shaft 
were provided with a finger moving over a dial 
figured 0 to 9, it is evident that at each revolu- 
tion of the stepped reckoner, the tinger would move 
over a certain number of the figures, according to 
the position of the pinion. These two parts, the 
stepped reckoner and the pinion, constitute the 
essence of a calculating machine, the pinion being 
moved along its shaft by the operator to the re- 
quired point, and then rotated by the reckoner 
which turns once for each turn of the handle of the 
machine. Thus if the pinion were placed opposite 
| the sixth tooth, and the handle were turned three 
times, the pinion and its shaft would make one 
complete revolution and eight-tenths of a second, 
‘and the finger would come to rest over the figure 
eight of the dial. But an arithmometer would be 
little relief to the operator, if he needed to keep 
mental note of the complete revolutions of the index, 
and could only read the units from the scale. 
Even with simple sums, such as the example above, 
this would be true, while when the figures ran 
into millions it would be impossible to carry the 
amounts inthe mind. To avoid this there is em- 
|ployed a carrying device, which, as soon as the 
result exceeds ten, carries one to the next column, 
just as is done in simple addition. This device 
is shown at the end of the stepped cylinder, and 
consists of a single tooth that can be slidden along 
the shaft, so as to come into gear or not, as the case 
|may be, with a second pinion on the pinion shaft. 
| When the pinion shaft is just completing a revolu- 
| tion a cam in connection with the index draws the 
‘tooth on the next cylinder into gear, and then re- 
| leases it to be moved back by a scroll cam to which 
‘itis attached. 
So far the parts we have described are common 
| tale machines of this class, but the engraving, which 
is taken from a machine invented by Mr. Jos. 
Edmundson, of Heath Avenue, Halifax, Yorks., 
‘shows some details which are peculiar to the ma- 
chine in question. The pinion is attached to a long 
‘sleeve, at the other end of which is a starwheel 
| working against a long cylinder formed in one with 


| the stepped reckoner. ‘The cylinder acts as a ring 





front end of the movable bar B to rise when turned | wheel, the solid portion being of such an extent 
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that it will hold the star in all positions until the 
pinion gears with the teeth on the reckoner. At 
that point the ring 1s cut away, and the starwheel 
is released, to be again caught soon after the pinion 
comes out of gear. Not immediately, because time 
must be given for the carrying device to rotate its 
pinion, and the shaft, if necessary. But in the in- 
terval the shaft is not free, because the carrying 
pinion has also a starwheel which holds it at this 
point until the carrying finger actually gears with 
it. Upon the pinion shaft there is mounted a pair 
of bevel pinions which gear one at a time into a 
second pinion on a vertical spindle. 
rotates to the right or left according as one or other 
of the pinions is in gear with it. : 
Having thus described the elemental feature, it 
is an easy matter to explain the complete machine. 
Eight stepped reckoners, suchas shown in the figure, 
are arranged radially around a central poimt 
(see pages 486 and 487). They are covered bya 
plate upon which are mounted ‘* number slides, 
that finger keys, which serve to slide the 
pinions along their shafts, and to indicate their 
positions by numbers stamped on their faces. 
For instance, the right-hand pinion of all (page 
487) is set to gear with eight teeth of the reckoner, 
the next with three, the next with five, and so 
on. All the stepped reckoners are geared by bevel 
pinions to a large bevel wheel which is rotated by 
the driving handle. 
to little vertical spindles in the central dise, and 
these spindles carry each a disc numbered 0 to 9 
on its upper extremity. One of the numbers can 
always be seen through a hole in the central 
plate, as in page 487. In page 486 this plate is re- 
moved to show the mechanism. There is also fixed 
on each central spindle a cam which at one part of 
its revolution catches a lever attached to the 
carrying device of the next reckoner, and brings 
it into action. 
stand in page 487, and supposing all the figures in 
the central disc to be cyphers, it will be seen that 
the effect of one rotation of the handle will be to 
cause an 8 to appear in the units hole, a 9 in the 
tens hole, a 5 in the hundreds hole, and so on. 
That is to say, the multiplicand on the number 
slides has been multiplied by one, and the result 
written on the dise. A second turn of the handle 
will add 8 to the first hole, making it 16, of 


is, 


which the 6 will appear and the 1 will be carried | 


to the next hole, making it, with the 3 from above, 
into 7, and soon. But if the multiplier be a large 
number, say 1111, it is evident that it would be a 
yearisome work to turn the handle over a thousand 
times to work a simple multiplication sum. Nor 
is it requisite. 
worked off, the central dise is lifted bodily, to 
bring all its wheels out of gear with the pinion 
shafts, and is rotated to the left one hole, the effect 
being exactly the same as setting the second line 


of a multiplication sum one place to the left. When | 


the next multiplier is worked off, the disc is again 
displaced one hole, and so on. 

The process of division is exactly the same except 
that the regulator handle is put over in such 


a way as to bring the other set of bevel pinions | 
in gear with the vertical shaft and move the discs | 
In this case the dividend is placed on | 


backwards, 
the circle, and the divisor on the number slides at 
the left of the series, with its highest digit opposite 
the highest digit of the divisor. The figures on the 
circles are turned by raising the disc, and rotating 
the ends of the spindles, which protrude above its 
surface. The division is then accomplished by a 
process that recalls the ordinary method of working 
long division sums. It is not, however, our object 
to writea handbook to the use of the instrument, 
but to describe its mechanism. There are yet three 
‘‘index slides” that we have not mentioned. They 
are all designed to count the turns of the handles, 
adding or subtracting them to or from the number 
in the hole before them, according as the index on 
the slide is set to addition (+) or to subtraction 
(—). The three are provided for convenience, as 
sometimes one part of the circle, and sometimes 
another is disengaged. They are geared to the 
main bevel wheel, and have three positions. In 
one they are quite out of action ; in the second (+) 
they add 1 at each revolution, and in the third 
(—) they add 9 at each revolution, which is the 
equivalent of subtracting 1, and they have no 
carrying device. The result is that in multiplying 
or dividing the multiplier, or the quotient, is 
written on the disc as the sum proceeds. When the 
work is finished the disc is raised, and the eraser, 





This latter | 


The pinion shafts are geared | 
| g 


Now, taking the parts as they | 


When the unit place has been | 


_— 








a curved rack, is brought into gear with the pinions, 
| and successively returns them to zero as they are 
| carried past it. 
| The chief feature of novelty in the apparatus is its 
| circular form. The advantage of this scarcely needs 
| to be pointed out, as it is evident that it allows the 
| work to proceed without the figures running off the 
|end of the scale. Suppose four or five numbers, 
each having four decimal places, are to be mul- 





tiplied together, it is evident that very soon they | 


will extend to a great length, of which the portion 
past the decimal point will have very little value. 
By erasing the redundant decimals, and turning the 
disc back, the entire operation can be conducted at 
| once, whereas if the scale were straight the numbers 
would have to be copied on paper, and then trans- 
| ferred back to the scale. The knobs D and E and 
the peg serve to divide the disc into distinct com- 
partments, and to act asdecimal points. The pegs 
can be inserted as required. 

An example of a straight line calculating machine 
is illustrated in Figs. 1 to 5, page 487. This is 
the invention of Mr. Samuel Tate, of 16, Waterloo- 
place, Clerkenwell-close, E.C., who has followed in 
the main the apparatus designed by Mr. Thomas 
de Colmar. The inventor has directed his efforts 
| to eliminating all the parts that have been found to 
be a source of trouble in the old machine, and he 
|has succeeded in producing an apparatus very 
free from complication, and one which displays 
great ingenuity in the design of details, and 
by its capital workmanship promises great en- 
durance. Fig. 1 shows a plan of the machine 
with the cover partly broken away. The stepped 
reckoners are all geared together by a train of 
spurwheels 17, 18 (Fig. 2). The pinions stand 
on square shafts. There are no starwheels, but 
in place of them there are ten-sided cams which 
are pressed upon by springs, mounted in a 
position where they are readily accessible. The 
carrying is done by the lever 4 (Fig. 4), and the 
reversing by the handle 14 and link 15, which move 
the bevel wheels 10. The erasings is effected by 
the handle shown in Fig. 3; it moves a long slide 
which comes in contact with heart cams on the spin- 
dles of the discs, and forces them all] simultaneously 
to the zero point. These discs are locked by cams, 
held by rods under the pressure of springs 25. 

The method of working is similar to that de- 
scribed above, except that the figures appear in a 
straight line, and so are more easy to read. The 
wearing parts are mostly steel, and wherever pos- 
sible are cut out of the solid, to avoid any chance of 
them jarring apart. 





MACHINE TOOLS AT THE INVEN- 
TIONS EXHIBITION.—No. I. 
Srorey AND Puiurrs’s Jaw CuHuck. 

Messrs. Putiirps AnD Co., of 62, Holborn Via- 

duct, show a jaw chuck (see page 498) invented by 
Messrs. Storey and Phillips, in which the screws 
are not let into the plate itself, but are carried 
in blocks bolted to the face of the plate. These 
blocks are movable, and can be set to any 
| required position to bring the dogs to their 
work, the screws being short and not capable of 
a great range of motion. The plate is crossed 
by two shallow diametrical grooves provided with 
rows of teeth to engage with similar projections on 
the blocks, and take the thrust of the screws. In 
another form of chuck there are no projections, and 
the blocks are secured by friction only. If the 
hens be removed the plate is available as a face 
| plate. 


| Barrow’s Screw-Curtine anp TURNING MACHINE. 
Mr. Barrow, of the firm of Messrs. Shank and 
Co., of Johnstone, near Glasgow, exhibits a 3-in. 
screw-cutting and turning machine, illustrated by 
a general view and details on page 498 showing 
the new form of die-holders for securing a clearance 
of the dies, and the plan by which the centre can 
be kept against the work when revolving inside the 
mandrel ; in fact, the same conditions, but reversed, 
| that are performed by the loose headstock of a lathe. 
The clearance of the dies is obtained by making 
the line of centres of the die different to the line 
of the groove in which the die-holder moves, and a 
very small movement or contraction is suflicient to 
| cause the back of the die to recede from the work 
| while the cutting edge of the die is brought into 
| closer contact. This improvement is specially im- 
| portant for cutting square threads, and for work of 
‘large diameters, The arrangement for setting up 








the centre is clearly shown. Other points of im- 
provement to be noticed are, first, the plan by which 
the block which carries the centre in the saddle is 
readily removed, and a large open space left, through 
which long work is readily passed into the machine, 
as well as work with collars, such as is used for the 
bolts for the bedplates of marine engines ; second, 
all the gearing is cut from the solid, by Brown and 
Sharpe’s patent cutters The change-wheels are 
also cut, and the working of this. art eases orhing 
tu be desired. We understand that six sizes oi 
machine are manufactured up to 6in. diameter, all 
of the same complete character, while other sizes 
are made of a more elementary nature, for simply bolt 
screwing, end on, without centres. We shall illus- 
trate and describe one of these latter machines at 
a future time. 


his 


THE Baver Link SPANNER. 

A very neat adjustable spanner and pipe wrench 
is exhibited by Messrs. James Gibb and Co., of 
99 and 100, Fenchurch-street, London. As shown 
by the illustration on page 495, it is formed of two 
arms pivotted together at one extremity, and each 
provided with a serrated jaw at the other. The pivot 
can be shifted into either of three holes at the lower 
end, and the jaws correspondingly adjusted to dif- 
ferent openings from one suitable to 3in. nut, to one 
capable of taking 14 in. gas coupling. When the two 
arms lie the one »ver the other, the jaws are parallel, 
like those of an ordinary screw key, but when the 
arms are more or less inclined to each other the 
jaws present a slightly tapered opening. The force 
applied to the spanner tends to bring the jaws 
parallel, and at the same time to roll the pipe into 
the narrower part, where it becomes firmly wedged. 
The slightest movement in the opposite direction 
effects the release of the object. 


Hoveuton’s Evectric Drittrsc Macurne. 

This machine (see page 498) consists of an electro- 
motor of, preferably, a cylindrical form, the armature 
of which has a worm fixed to its spindle, and gearing 
into a wheel on the drill spindle. A self-acting 
feed is provided, and the speed can be regulated. 
It is a substitute for the ratchet brace, enabling 
work hitherto done by a very inefficient form of 
hand labour to be done by steam through the 
medium of electricity, and is intended to be a 
labour-saving tool. The inventor claims to effect 
considerable economy by this arrangement, on 
what ground is not very clear. We illustrate it, 
not as an example of a practical application of 
electrical energy, but as showing one means by 
which, under very exceptional conditions, electri- 
city may be employed with greater advantage than 
steam for duing mechanical work. 


CEMENT TESTING MACHINE. 


Of the two testing machines exhibited by Mr. V. 
de Michele, of 14, Delahay-street, Westminster, 
one is a new patent automatic cement testing 
machine, invented by him, and of which we give an 
engraving on page 480. Some of our readers will 
be familiar with a machine bearing Mr. V. de 
Michele’s name, which has been extensively used, 
the principle of this machine being that a strain 
was applied through the medium of the cement 
briquette at the short arm of a bent lever to lift the 
long arm which was weighted. When the leverage 
was so increased as to be too great for the cement 
to sustain the briquette broke. This machine was 
not automatic, the power being obtained by means 
of a worm and wheel. In the present machine, as 
our illustration shows, the briquette is broken by 
the right-hand lever falling and raising as it does so, 
through the medium of the briquette, the other lever. 
The weights on the right-hand lever are placed 
farther from the fulcrum than are those on the left- 
hand, hence the automatic motion which is kept 
most completely under control by means of the 
small oil cataract shown in section. The handle 
can be set to break a briquette or series of briquettes 
as slowly or quickly as may be desired, but the 
standard test is that the strain be applied at the rate 
of 100 lb. per second on the square inch. The 
machine can be stopped at any period of the stroke, 
and when restarted applies the strain at the same 
rate as it did before the stop. A feature in these 
machines is the new arrangement of index which 
has been adopted. When the briquette breaks the 
left-hand lever falls slightly, releasing a spring which 
has been moving the index up the graduated 
quadrant and leaving it, marking the strain the 
cement broke at, The non-automatic machine (the 
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COLES’ CRANE AND GRAB AT THE INTERNATIONAL INVENTIONS EXHIBITION, 


(For Description, see Page 504.) 
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other machine exhibited) is on essentially the same 
principle as the automatic type, only that the 
weights are so placed that the levers are in equili- 
brium at all portions of the stroke ; the briquette 
being broken by the slight constant hand pressure 
of afew pounds. In this ease the oil cataract and 
gear is, of course, dispensed with and a very simple 
and efficient machine is provided. The workman- 
ship is of a high class and the machines, being 


simple, are not likely to get out of order, but to | 


render the automatic machine serviceable, under 
any cireumstances, it is provided with two holes in 
the right-hand lever, one being where the weights 
are fixed in a non-automatic machine. Thus, in 
case of any derangement, the toothed quadrant has 
only to be taken off, the studs holding the weights 
tixed in the second holes, and the machine is again 
ready for use. In the same way a non-automatic 


machine can be at any time supplied with automatic | 


gear should its owner so desire, the holes for the 
weights being already provided. 
Betu’s Puttey-Biock Brake. 
Messrs. W. T. Glover and Co., of Manchester, 
exhibit the pulley-block brake (see page 498) invented 


by Mr. Bell, of the firm of Andrew Bell and Co., of | 


81, Tib-lane, Manchester. The object of the arrange- 
ment is to render it possible for a weight to be left 
suspended from the ropes of an ordinary pulley- 
block just in the same way as from the many forms 
of chain blocks in use. This is accomplished by 
passing the three ropes through holes in a wooden 
clamp which can be tightened or released at pleasure. 
The clamp is formed of two portions, one of which 
is rigidly affixed to the top block, while the other 
is carried on a pair of screws. These screws are 


geared together by spurwheels, and are of opposite | 


kinds, so that when they are rotated by the rope 
wheel shown in the engravings, they advance and 
recede together. 
tighten the outer half of the clamp on to the ropes 
and hold the latter so firmly that the weight can be 
left suspended with the greatest security. When 
turned in the opposite direction a pair of springs 
free the ropes from the brake. 
takes a turn and half round the wheel, and can be 
manipulated with one hand. 


Srack’s AUTOMATIC KNIFE GRINDER. 
Amongst other objects the Slack’s Emery Wheel 


and Machine Company, of Ardwick, Manchester, | 
exhibit an automatic machine for grinding the | 


knives of wood-planing machines, &c., which we 
illustrate on page 495, and the action of which will 
be understood from the engraving. 
be ground is fixed on a self-acting slide rest, and is 


brought against the corundum-faced wheel, which | 


is provided witha safety shield. After the knife 
has been adjusted, and the machine started, it 
requires no further attention till the operation of 
sharpening is completed. 








MISCELLANEOUS EXHIBITS AT THE 
INVENTIONS EXHIBITION.—No. I. 
BuTiter’s Movasie Sralrus. 

The coal-tipping staiths designed and patented by 
Mr. Samuel Butler, of Cardiff, are represented by 
drawings and photographs, a copy of one of which 
is published on page 506. Staiths have hitherto 
been fixed and the ships moved. This invention 
provides for moving the staiths and keeping the ship 
stationary. 
enable three staiths to be loading a ship at the same 
time, instead of one only, an alteration which is 
calculated to increase the rate of loading five times, 
at the same time effecting a great saving in quay 
space as well as in the time of the ship. In its 


most elementary form the wagons are run on toa}! 
traversing carriage and moved sideways into the | 


staith. They are then tipped by a hydraulic cy- 
linder into the shute, and the contents are re- 
ceived in an anti-breakage box and lowered into 
the vessel. 
a balance weight. 
another method of operating the box is shown. 

The bottom of the shute, for about 3 ft. from its 


end, is made to lift on a rocking shaft beneath it | 


(Fig. 2), actuated by side levers, to which it is con- 
nected by rods. The mouth of the shute is thus 
balanced by weights, at the back of the staith, 
which are attached by chains to the ends of the side 
levers. There are three chains working the anti- 
breakage box, and these may be locked between 
small rollers in the bar connecting the two side 


When they are screwed up they | 


The hand rope | 


The knife to | 


The object to be gained by this is to | 


This box is operated by chains and | 
In Figs. 1 and 2, on page 506, | 
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levers. The object of the three chains is to open 
and shut the doors, as well as to keep the box 
square with the shute. The centre chain of these 
| three is attached to a crossbar, which in its turn is 
|connected by chains to the doors. The two outside 
chains are connected to another crossbar, which in 
its turn is connected to the box. The box is lifted 
and lowered by the chain attached to the doors, 
worked by the hydraulic cylinder. The chains at- 
tached to the box are kept tight by their weight, 
|and only come into action for discharging the box, 
| this being brought about by large links in the chains 
}coming in contact with an adjustable stop. The 
| depth at which the box is to discharge is determined 
| by the position of this stop, which can be set on a 
|rack at any point along the floor of the staith. The 
action of the box therefore is to open the mouth of 
| the shute on coming up to be tilled, and to close it 
immediately it begins to descend. The box may be 
made to hold one to two tons, and is automatic in 
filling and discharging. 

| The illustrations show a staith designed for ship- 
/ment from low-level railways. The wagon is lifted 
by a hydraulic cylinder, which is carried between 
two upright girders.. There are four flat wire ropes 
attached to the cylinder, passing over top and 
bottom pulleys, and thence over an upper pulley ; 
‘from this puint two ropes lead down to one side 
|of the cradle, and the remaining two ropes pass 
over the opposite pulley, and down to the other 
side of the cradle. The staiths may be constructed 
|to discharge wagons from their ends or bottoms 
|\(Figs. 3and 4). The action of the lift is used to 
| pullthe staith to its position. The only additional 
|appliance required for this purpose is a chain 
|passing over the top of the staith, to which the 
radle may be attached on either side; if it be at- 
| tached to one side the staith is drawn in that direc- 
| tion, if it be attached to the other side it is drawn 
in the opposite direction. Each end of this chain 
is fastened to mooring posts on the quay at opposite 
ends of the staith’s path. 


Davis’s STEERING GEAR. 

Two sets of steering gear are shown by Messrs. 
Davis and Co., of Garford-street, West India Dock- 
road. Figs. 1 and 2, page 503, represent a worm 
hand steering machine, which has the merit of 
being always ready for use, even when the ship is 
being steered by the steam gear amidships. ‘The 
gear consists of a plain grooved chain barrel driven 
by a worm and wormwheel. The wormshaft, which 
carries the handwheels, is mounted upon eccentric 
bearings, in a similar manner to the motions applied 
to the back shafts of double-geared lathes. By a 
turn of a handle (Fig. 2), the worm can be dropped 
into gear, and the apparatus be changed from the 
idle to the working position in one second, The 
combined hand and steam gear (Figs. 3 and 4), 
|is very different from the former type of apparatus 
jmade by this firm. It has two vertical cylinders 
| Working a short shaft which carries a worm at the 
|centre of its length. This worm gears inte a worm- 
| wheel that can be attached by a clutch to the chain 
| barrel shaft. The hand steering is done by a pinion 
|and a wheel, the latter of which can also be coupled 
|to the steering wheel shaft. The steam passes 
|through a reversing valve which is moved in one 
| direction by the steersman at the handwheel or on 
|the bridge, and in the opposite direction by the 
main shaft 

Cotes’ CRANE AND GraB BUCKET. 


Mr. H. J. Coles, of Sumner-street, Southwark, 
| exhibits an improved form of crane and grab bucket, 
| which are fully illustrated on pages 502 and 503. 
| The perspective view on page 503 shows an installa- 
| tion now in use at the Charing Cross Bridge widen- 
|ing works. In this case, however, the crane shown 
/is of an ordinary construction, the Coles grab 
buckets being used in connection with it. This 
| latter is illustrated in detail by Figs. 1 to 5, page 
502, of which Fig. 1 is an elevation of the crane, 
|and shows the bucket open, the position of the 
links and sliding crosshead being also shown. Fig. 2 
isa plan of the crane and bucket. Figs. 3 and 4 are 
| respectively an end and side view of the bucket, 
| sliding crosshead, catches, &c. Fig. 5 is a section 
showing the arrangement of catches, showing the 
| position they occupy when the bucket is held open. 
| Figs. 6 and 7 are respectively a plan and section of 
| the turning ring of the crane. The bucket consists 
| of two segments A A closing together and working 
on joints in the frame B. The segments are com- 
| posed partly of plates and partly of serrated jaws. 
| The frame B is of J shape, to the bottom or cross 
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member of which the segments A of the bucket are 
pivotted at a, and the vertical member B forms a 
guide for the sliding crosshead c, which is coupled 
to the segments A by pairs of tubes D, jointed to 
them at a suitable distance from the pins a. The 
front B of the frame is tubular to allow of the 
passage of a chain, the use of which will be presently 
described. The horizontal member BI is also 
hollow, being formed of two channel irons rivetted 
to the distance pieces, which also form eyes for the 
pivot pins a. In the horizontal member B! are 
mounted sheaves E, and in the sliding crosshead C 
are other sheaves F round which branches G! G! 
of the hoisting chain G pass in such a way 
as to form a multiple purchase so that the 
act of hoisting the chain tends to draw the sliding 
crosshead C down to the horizontal member B! of 
the frame, and to close the segments A A of the 
bucket. 

The crosshead C slides freely upon the vertical 
member B of the frame, and it is furnished withauto- 
matic retaining catches ¢ which are pivotted to it and 
engage in slots } in the vertical guide tube B for the 
purpose of holding the bucket in an open position 
whilst it is being lowered, as shown in Figs. 3 and 5, 
To enable the bucket to be closed on reaching the 
ground, these catches are released by the continued 
descent of the frame and crosshead after the weight 
of the bucket has come on the points of the tines 
or lips of the segments A. For this purpose the 
spindles of the catches ¢ are provided with levers or 
tail pieces c', so placed as to beacted on by thelugsd on 
the coupling rods D ; these coupling rods are slotted 
at d' where they connect to the gudgeons c* of the 
sliding crosshead, so as to permit of a sufficient 
amount of play for the independent motion of the 
crosshead, which causes the catches to be released 
from the slots b, and leaves the buckets in readi- 
ness to be closed on drawing up the hoisting chain. 
The levers or tail pieces c! also act as weights to 
throw the catches into the engaged position at the 
proper time. The guide tube or vertical member 
B of the frame is terminated at its upper end by a 
circular head H. 

The automatic discharging gear consists of a set 
of pendent catches arranged in a circle and adapted 
to engage with a circular flange C! on the sliding 
crosshead C when the flange is drawn up a sufticient 
distance within them, and to retain the crosshead 
whilst the main frame B B! is lowered, and so cause 
the bucket to be opened for the purpose of dis- 
charging its contents. These catches are double, 
and are pivotted to a frame composed of ver- 
tical rods which are connected by a frame L 
above and a ring below. The catches are 
automatically pressed inwards by springs, or by 
weights, for the purpose of engaging with the flange 
C! of the crosshead. 

In order to release these catches for the purpose 
of lowering the bucket in the open position by the 
mere act of lowering the hoisting chain, the 
head H on the upper end of the guide tube B is, by 
the continued descent of the frame B independently 
of the crosshead C, caused to act on inclined pro- 
jections on the inner edges of the catches and to 
force them outwards, thus releasing the sliding 
crosshead. To prevent the head H from being 
aught by the catches after the flange C! has been 
released it is made conical. The rods extend 
below the pivots of the catches, and close to the 
flange of the crosshead, to keep the catches concen- 
tric with the flange of the crosshead at the moment 
of their release, so as to insure simultaneous action 
of all the catches. Owing to the concentric arrange- 
ment of the catches, and the form of the flange 
Cl and crown H, the action of the automatic dis- 
charging gear is unaffected by any rotary motion 
which the bucket may have on the chain as an axis 
whilst being raised and lowered. The hoisting 
chain K passes down between the rods pendent from 
the jib-head of the crane, and those rods are main- 
tained equidistant from the chain by means of a 
loose distance piece, which embraces and slides 
upon the pendent rods and through the centre of 
which, as well as through the centre of the top frame, 
the double hoisting chain passes. This distance 
piece serves to keep the lower ends of the pendent 
rods parallel to the chain so as to insure the head 
or crown H entering between the catches, and as the 
distance piece is free to slide up within the rods 
there is no obstacle to the continued ascent of the 
said head or crown. The action of this automatic 
discharging gear is as follows:—On the ascent of 
the loaded bucket, the head H is at its maximum dis- 
tance above the sliding crosshead C, and enters 
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in advance of the flange C! of the sliding crosshead, 
leaving these catches in their normal position. The 
flange C! then enters between the catches and 
becomes automatically engaged with them. The 
hoisting chain is now slackened and the bucket is 
caused to open by the descent of the frame B B’, 
whilst the sliding crosshead C is held by the catches, 
in which position it is retained, until, by the con- 
tinued descent of the frame B B', its head H strikes 
the inclined projections on the catches I and forces 
them outwards, thus causing the release of the 
sliding crosshead. The bucket is thus entirely freed 
from the catches by simply continuing uninterrup- 
tedly the lowering motion necessary for opening it. 
Atthe moment that the head H is about to act upon 
the catches in the manner above described, the 
retaining catches ¢ on the sliding crosshead fall 
into position in the slots b, as shown in Fig. 5, to 
prevent the closing of the bucket whilst it is being 
further lowered for reloading. On the bucket 
striking the ground the catches ¢ become disengaged 
by the links D supporting their tail ends, whilst the 
crosshead continues to fall, and the bucket is then 
free to close when the chain is hauled up. 

Passing on now to the description of the crane, 
whicn is illustrated by Figs. 1, 2, 6, and 7, page 502, 
the construction and arrangement are clearly illus- 
trated by the general view and details. The special 
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timber must be thoroughly dry in order that it may 
be efficiently creosoted ; so that large logs taken 
out of timber ponds, or sleepers freshly imported, 
must be stacked for a considerable time. This 
often causes much inconvenience, to say nothing of 
the sinking of capital, which necessarily lies idle 
while the ground is occupied by the stacks of timber. 
Many ways have been tried for artificially drying 
timber. Steam, saturated or superheated, currents 
of hot air, and drying stoves or ovens have been 
used for this purpose, but have all in this country 
been abandoned sooner or later. To subject timber 
to dry heat sufticient to remove its moisture will 
always injure it, and timber piles stoved before 
creosoting prove brittle when driven. The action 
of the air-pump in the ordinary process assists the 
operation by withdrawing air from the pores of the 
wood ; but it does not withlraw moisture. 
order to overcome these difficulties Mr. Boulton 
designed the apparatus we now illustrate. A 
cylinder, such as is used in the ordinary creosoting 
apparatus, contains the timber, the latter being 
placed within and the air-tight door closed as usual, 
The air is exhausted from the cylinder and creosote 
heated to a temperature of from 100 deg. to 120 deg. 
Fahr. is introduced. In the top of the cylinder a 


dome is placed, from which the exhaust pipe of the 
this part of 


air-pump leads. The creosote, during 


In | 


anexcellent arrangement, being simple and effective. 
One of its great merits is that it can be used in the 
open in wet weather without the fire being ex- 
tinguished. Inferior fuel, such as damp wood, can 
also be used, as the pile of kettles forms a chimney 
which will give a good draught. 


CxiaRk’s FLoating BREAKWATER. 

Mr. E. Hele Clark, of Starcross, Devonshire, 
shows models of a floating breakwater, the special 
application of which is in connection with the spread- 
ing of oil over the surface of waves, in order to check 
their violence. Mr. Clark’s intention is to provide 
a means by which the floating breakwater itself is 
made to contain the oil, and to distribute it auto- 
matically, and further that the arrangement can be 
shifted without difticulty, so as to be moored in any 
desired position. By such means the removal of 
the cargo from a shipwrecked vessel may be facili- 
tated, by anchoring the breakwater in such a posi- 
tion as to shield it from the force of the waves. 
The breakwater consists of a train of casks, or cy- 
linders, connected to each other by ropes. Ballast 
is placed in each of the cylinders so as to load it to 
any desired flotation line, and the remaining space 
is filled with some absorbent material such as cotton 
waste. Oil is poured in until the waste is more 
than saturated, and holes are formed in the sides 
of the vessels above the water. This completes the 





















































novelty relates to the mode of turning the crane (see 
Figs. 6 and 7), and consists in the introduction be- 
tween the upper and lower beds, of alivelring with an 
internal circular rack, into which the slewing pinion 
of the crane gears, so that when this slewing pinion 
revolves, the live ring revolves also. As the live 
ring is a frame fitted with rollers, which rest on the 
lower bed of the crane while the upper or revolving 
bed rests on top of the rollers, it will be seen that 
when the live ring rotates, the rollers in it also 
rotate by the friction of the surface of their under- 
side on the lower bed of the crane, and at the 
sume time the upper, or revolving bed, rotates in 
consequence of the friction between it and the 
upper surface of the rollers, but as the rack by 
which the live ring revolves, is attached to the ring 
and not to any fixed part of the crane, if the re- 
volving motion is too suddenly started, reversed, 
or stopped, the transition from rest to motion, orvice 
versd, will be only gradual, owing to the live ring 
and its rack being free to skid on the lower bed of 
the crane, and thus the shock which would be 
caused by the suddenness of this transition, if the 
rack were fixed to either bed of the crane and which 
would probably injure the gearing, will either 
entirely disappear or be so slight as to have no 
injurious effect. 

This arrangement toa crane will be more fully 
understood by reference to the illustrations on 
page 502, where Fig. 1 is an elevation showing the 
application of the invention to asteam crane. Fig. 6 
is a plan of a live ring with the rack cast on it, and 
Fig. 7 is a sectional elevation of the ring with 
conical rollers. In the detailed figures, A is the 
upper revolving bed, B the lower fixed bed, C the 
live ring, D the pinion, E the rack, and F F 
the rollers of the live ring. | 


Bovutton’s CreosoTina APPARATUS, 

An important exhibit in its bearing on railway | 
interests is that of Messrs. Burt, Boulton, and | 
Amongst | 


Haywood, of 64, Cannon-street, City. 
other things this firm shows a model of Mr. 8. 
B. Boulton’s improved apparatus for creosoting 
timber, of which we give an illustration on the pre- 
sent page. This apparatus was described by the in- 
ventor in a paper he read before the Institute of 


BOULTON’S APPARATUS FOR PRESERVING TIMBER. 


the operation, should not be allowed to rise quite 
to the top of the cylinder, in order that it may not 
be carried into the exhaust pipe. It should be here 
stated that at the ordinary tension of the atmo- 
sphere, the boiling point of creosote oil ranges from 
about 380 deg. Fahr. to 760 deg. Fahr., as com- 
pared to water at 212 deg. These boiling points 
are, however, lowered according to the well-known 
law by the effects of a vacuum. It will be easily 
seen, therefore, that the creosote can be made a 
vehicle for conveying sufficient heat to the timber 
to evaporate the moisture contained in it without 
the timber being subject to a dry heat that would 
be hurtful to it. The exhaustion of the cylinder is 
continued until all the water is extracted from the 
timber in the form of vapour, after which the 
pressure pump can be applied in the usual way. The 
vapour extracted is drawn off by the air-pump and, 
passing through the worm shown, is condensed. 
The water that results is collected in the receiving 
tank, where it can be measured. Mr. Boulton says 
that with very wet sleepers he has withdrawn 50 
gallons of water per load of timber, and has re- 


placed this water by an equal volume of creosote | 


without the intervention of the pressure pump, 
Baxter’s Fievp KircHen. 

Amongst the miscellaneous exhibits an excellent 
field kitchen, the invention of Captain Baxter, 
R.E., which is shown by Messrs. Adams and Son, of 
the Haymarket, will doubtless attract attention. This 


consists of five annular vessels (see page 496), either | 


circular or elliptical, which are placed one upon 


another, and the fire is lighted in the central tube or | 


flue. A small iron stand, supporting an ordinary 
pot or kettle, may be placed on the top. A hole, 
18in. long, Gin. deep, and of the same width as 


| the central tube of the annular kettles, is made in 


the ground to form an ashpit, or the kitchen can be 
raised a few inches from the ground on bricks, 
stones, or turf. 
drical or conical ; in the latter case they will nest 


| into one another, and save space when not in use. | 


They are made either circular or elliptical. Those 
intended for cavalry, are provided with straps to 
attach them to the saddle. Messrs. Adams supply 
this apparatus to the War Department, and it seems 





The annular vessels are cylin- | 


apparatus, which certainly is of the simplest possible 
nature, and could be rigged up in extempore fashion 
atan hour’s notice on any part of the coast. When 
placed in the water, the violent action of the waves 
forces the oil in sufficient quantities from the 
supersaturated waste, and it spreads in a calm-im- 
parting film over the surface of the water. The 
illustrations on page 498 clearly explain Mr. Clark’s 
mode of construction. 


Scorr’s Air CoMPREsSOR. 

Messrs. George Scott and Son, of 44, Christian- 
street, E., exhibit an air compressor arranged to 
work up to 1000 lb. per square inch, and constructed 
under the patent of Mr. J. W. Scott. Of this 
machine we give an engraving on page 474, from 
which it will be seen that it is arranged for com- 
pressing by stages, one of the chief features being 
that the compression is effected by plungers,; all of 
which are externally packed. The packing used is 
leather, which is found to answer well. Referring 
to the engraving, it will be seen that the cylinder— 
which is 6 in. in diameter, the stroke of the plunger 
being also 6 in.—is provided with an inlet valve at 
the bottom, through which the air enters as the 
plunger fitted to the cylinder rises. On the descent 
of the plunger the air shut in below it passes through 
another valve contained in the plunger itself into 
an inner chamber formed in the central part of the 
plunger, the chamber being in its turn fitted with a 
hollow plunger having a valve opening upwards. 
During the next upstroke the charge of air which 
we have been considering is compressed, and caused 
to enter this inner plunger, which in fact consti- 
tutes a discharge pipe. Between the inner cham- 
ber of the large plunger and the shell of the 
plunger proper is an annular space, through which 
a current of water is constantly flowing. The 
machine is made practically without clearance, and 
the whole arrangement is good and simple. The 
manner in which the moving plunger is driven will 
| be readily understood from the engraving. 


THE Unitrep AsBestos CoMPANY. 

The United Asbestos Company, of 161, Queen 
Victoria-street, whose extensive works at Harefield 
| are fully described on page 251 of ENGINEERING of 
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HYDRAULIC MACHINERY AT THE INTERNATIONAL INVENTIONS EXHIBITION.! 














THE BROTHERHOOD-HASTIE VARIABLE POWER HYDRAULIC ENGINE. (See pege 477.) 
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HYDRAULIC CRANE BY THE HYDRAULIC ENGINEERING COMPANY, 
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ELLINGTON S BALANCED HYDRAULIC LIFT. (See page 477.) LIMITED, CHESTER. (See page 477.) 


either to right or left on the shaft of the air pumps. | sized vessel would show that the anticipations of the | mand for them in England, and several different 


The air compressed by the latter is delivered into inventor would not be realised. | systems are favourably known and employed here, 
the receivers above referred to, and is afterwards é | A new pattern embodying several novel principle. 
utilised for motive purposes. Although Mr. Har- Tue Cotumpia Type Writer. | and advantages, though it must be added that in 


ding has had this system before the public for some | Although the use of type writers as a substitute | our opinion there are also some decided drawbacks, 
years, we have not heard of any useful tests being | for caligraphy is much more general in the United | is the Columbia type writer, an American inven- 
made with it. Probably its application to a full- | States than in this country, there is a large de- | tion, introduced into the country by Messrs. Par- 
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tridge and Cooper, the well-known stationers. As 
will be seen from the illustration on page 486, 
which is about two-thirds full size, it is very small 
and compact, although a sheet of paper 8 in. wide 
may be used with it. The machine is mounted in 
a neatly designed nickel-plated frame 9 in. long, 
and formed with two guides B upon the perforated 
baseplate, from end to end. Between these guides 
runs freely acarriage made with end plates C C that 
form bearings for the spindle, on which is mounted 
the india-rubber cylinder D that serves to support 
the paper and act as the abutment to take the 
pressure of the type-wheel. Two broad nickel- 
plated springs E E are secured to the back of the 
carriage, and are brought round to embrace the 
tubber cylinder closely ; these act as clips for 
the paper and keep it steady; as will be seen from 
the drawing, they are so spaced as to divide the 
carriage into three equal parts. The end pieces of 
the carriage are raised nearly to the level of the top 
of the rubber cylinder, and a bar W joins the two 
together, parallel to, and rather longer than the 
cylinder. The top surface of this bar is serrated 
with very fine ratchet teeth for an object that will 
be described later on. 
spindle carrying the rubber cylinder (the back 


of the machine is shown in the engraving) is a | 
milled thumb nut Fand a ratchet wheel, in which | 


engages a spring pawl screwed to the end of 
the carriage. By turning the thumb nut, through 
one or more, divisions the paper being printed on 
is moved upwards, for a smaller or greater distance, 


and this determines the spaces given between the | 
lines. The writing mechanism is carried on a bridge | 
frame on the proper left of the main frame and cast | 
On the top of this bridge frame and | 


in one with it. 
on the extreme left is a slotted projection H which 
receives the end of a bar I that forms the most im- 
portant detail of the main frame. This bar is 
pinned to the lugs H and moves freely as on a hinge 
between them. On the proper right of the bridge 
frame are also two projections J, but made with a 
wider space between them than those just referred 
to. The hinged bar I which falls between these 
projections is held up by a strong spring I’ fastened 
to the top of the bridge frame, and a pin K passed 
across the space between the two right-hand projec- 
tions of the bridge frame, prevents the spring from 
throwing the hinged bar I out of place. On the 
end of the bar is mounted, free to revolve, a type- 
wheel M about 2?in. in diameter, and on the 
outer side of the type-wheel an ebonite handle 
L projects centrally in a convenient 
for the operator. This arrangement is clearly 
shown in the drawing. The types, consisting of one 
character of alphabet, figures, and conventional 
signs, are spaced around the periphery of the wheel, 
and to the inner side is secured a toothed wheel, in 
which the number of teeth correspond with the 
signs around the type-wheel. It will now be under- 
stood that if the ebonite handle be depressed, what- 
ever sign on the type-wheel that occupies the 
lowest position, will be pressed on the paper on the 
rubber cylinder, and if such sign be covered with 
ink, an impression will be conveyed to the paper. 
On releasing the handle the wheel will rise clear 
of the paper, being lifted by the action of the spring 
I) beneath the hinged bar I already described. Upon 
this hinged bar and somewhat to the left of the 
type-wheel, is fixed a small frame which terminates 
above ina horizontal position with short vertical 
ends, PQ. To these latter are secured the indicator 
dial O, the centre of which is at right angles, but 
coincident with, the axis of the hinged lever. A pin 
passes through the centre of the indicator dial, 
carrying an index which can sweep around, and 
immediately over it, and beneath the dial on the 
same pin is a toothed wheel gearing into the 
toothed wheel fastened to the type-wheel. Around 
the face of the indicator dial are arranged, in cor- 
responding order, the same signs as are on the type- 
wheel, the arrangement being such that the letters 
‘most used are placed towards the top of the dial. 
Now if the operator, instead of depressing the 
ebonite handle, turns it round, he sees the index 
turn also, and whatever sign on the dial the needle 
points to, the corresponding sign on the type-wheel 
occupies the lowest position, and a depression of the 
ebonite handle would impress that sign on the 
paper. It will thus be seen that in using the in- 
strument, the handle is turned, moving the index 
successively from one letter to the other on the 
dial, and is then depressed, marking the letters in 
succession on the paper, in this respect resembling 
closely the old-fashioned pneumatic telegraphs. 


On the proper right of the | 


position | 


Two other operations, however, are necessary 
for work to be done; the type-wheel has to be 
inked, and the paper displaced after each impres- 
sion, to such an amount that each succeeding 
letter may fall on the right spot. The inking 
device is extremely simple and ingenious. From 
the I, bar close to the type-wheel, and between 
it and the two projections J on the right-hand 
side of the bridge frame already referred to, a 
small light frame R depends, carrying a pin on its 
lower extremity, on the bottom of which is placed 
|a small metal dise R! carrying a circular pad of ab- 
sorbent material. The normal position of this device 
is vertical, and the relative position of the ab- 
sorbent dise to the type-wheel is, that the periphery 
of the latter lies in light contact with, and just 
within, the surface of the former. That part of 
the frame carrying this absorbent disc, by which 
the device is hung to the hinged bar, is provided 
with a pair of small jaws, the centre of which cor- 
responds with the axis of the hinged bar I, and from 
one of the projections on the right-hand side of the 
bridge frame, there projects a pin that passes between 
these jaws. 
pressed to form a character on the paper, the frame 
| carrying the disc would be depressed with it, but 
that the pin between the jaws swings the frame 





over the signs on the type-wheel. 


Now when the ebonite handle is de- | 
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same width as the end rollers, passes over these 
latter, then under one of the intermediate rollers 
and over the adjacent one. <A water tank is placed 
under the machine in such a position that the belt 
travels through the water and deposits the concen- 
trated ore that has been placed upon it for treat- 
ment. It may be added that the intermediate 
rollers are hung to a movable frame, the position of 
which can be adjusted by hand screws. The upper 
side of the endless belt travels over an inclined 
plane table, being supported by rollers along its 
whole length. Power for working the machine is 
transmitted through a pulley at the side, and 
thence by worm-gearing to a wormwheel on one of 
the main roller shafts, and in one with this pulley isa 
cone, over which runs a small leather belt, passing 
to a wheel on the wormwheel shaft as shown ; by 
shifting the position of the belt on the cone the 
speed of the travelling belt can be modified. The 
hopper through which the ore is fed is attached to 
the plane table, and partakes its movement. In 
using the machine the crushed ore is fed with water 
upon the travelling belt by means of a spreader, so 





that it is distributed evenly across the belt. Sand, 
to a depth of half an inch, is kept on the plane table, 
which is vibrated at the rate of 200 strokes a 
minute, the travel of the table ranging from 3 ft. 


upwards through a few degrees, and sweeps the disc | to 12 ft. a minute, and its inclination from 4 in. to 
The absorbent | 12 in. in 12 ft., according to the nature of the ore. 


pad being charged with aniline ink, the signs on the | The mixed water and ore are delivered on the belt 


wheel throughout its path are covered with ink. 
There remains the necessary movement for dis- 


bar up after every depression by the operator, is 
split, and one half I" is made longer than the other. 
On the end of this extended portion bears a pin 
fastened to the side of a lever, the left-hand ex- 
tremity of which terminates with a press button. 
| This lever is in fact one arm of a bell-crank lever 
| centred on pin on the projection J upon the right- 
|hand end of the bridge frame. The lower arm of 
| the bell-crank is extended in along horizontal piece 
| which lies immediately over the rack with ratchet- 
| shaped teeth, already referred to, as being fixed to 
| the moving carriage of the rubber cylinder. When 
| the machine is not in movement, two pawls engage 
| in this rack, one V at the end of the horizontal tail- 
| piece of the cranked lever, and the other U pinned 
| to the vertical arm of the lever, and freely moving 





|onits pin. This last-named pawl must be further de- | 
In its normal position it rests in the | 
‘atchet rack, but it is provided with a tail U! that ex- | 


| scribed. 
| tends as far as the type-wheel. When this latter is 
| depressed the tail of the pawl is pressed down by 
| the type-wheel, as it falls in one or other of the 
|spaces between the signs, and the pawl is lifted 
| clear of the rack. Also the pin projecting from the 
| horizontal arm of the crank levers, and which bears 

on the main spring I" is depressed, and lifts the pawl 
bonne: at the end of the horizontal tail-piece of the 
| cranked lever clear of the rack ; but as soon as the 
|ebonite handle is released, and the system rises 
| under the influence of the main spring 1’, the pawls 
| fall into the rack, and force it and the carriage to 
| which it is fastened, through the desired space. 


| Equally, lowering the crank lever by depressing the | 
| button at the end, produces the same effect, but | 


jneed only replace the automatic action, when 
| special spacing is required. On the bottom bar of 
| the main frame, and towards the proper right, is 
|a series of holes. These holes are for the reception 
|of a pin which can be placed in any one of them 
|to regulate the length of printed lines, and give 
any desired margin. 

In will be seen from the foregoing description 
that the Columbia type-writer is full of ingenious 
devices, and if it falls short in several points, of 
being a perfect instrument, it must be remembered 
that it is a compact and inexpensive machine, and 
that its simple set of characters are at all events well 
spaced and sharply cut. 


THe Frvuge VaNNING MACHINE. 

On page 437 is published a perspective view of 
the Frue vanning machine, an American apparatus 
for the concentration of ores, the manufacture of 
which has lately been undertaken by Messrs. 
Jordan, Son, and Commaus, of 52, Gracechurch- 
street. The machine, which is mounted on a heavy 
timber or cast-iron frame, carries a roller at each 
end, about 50 in. wide and 13 in. in diameter. Near 
the middle of the machine, and placed a short dis- 
tance apart, are two similar rollers, except that 
|they are not quite solong. An endless belt, the 





;near the upper end, and the conditions of inclina- 
| tion and speed are so regulated as to allow all the 


placing the paper to receive the succession of | heavier particles to settle on the belt, while the 
characters. The main spring which lifts the hinged | finer particles are washed away and discharged, the 
| 


|valuable portions being delivered into the tank 
| underneath the machine, a separation of the metal 
| from the rock having been previously effected by the 
rapid vibration of the table. This machine, which 
is in use in a number of silver-reducing works in the 
United States, gives, it is stated, very excellent 
results, 


Smewicr’s Street Dust-Brn. 

Annexed is a section of a street dust-bin ex- 
hibited by Messrs. Sidgwick and Co, of 5, Godli- 
man - street, St. Paul’s, E.C., which is being 
employed with very satisfactory results. It is 
intended to be sunk in the ground, with the upper 
surface of the lid, which is formed of checker plate, 

















ost 


flush with the surface. The lid covers a deep rect- 
angular box of cast-iron, which serves as the 
receptacle for the bin itself, made of corrugated 
iron, that tapers towards the base to facilitate 
insertion and removal, and is provided with 
handles at the sides and base. When the bin is 
full it is easily removed, emptied, and replaced. 


Tue ‘‘Grapuic” Printinc Macuine. 


This machine, which we illustrate on page 437, 
is one of aclass jointly designed by Messrs. Par- 
sons and Davis, to meet the demand of printing 
| heavy colour work on large sheets, and they have 
been largely introduced into the printing establish- 
ment of the Graphic, where also the first of this 
type was set up and started. These machines com- 
bine great strength, with simplicity and accessi- 
bility to parts. ‘They are all made with one strong 
central bearer and corresponding side bearers 
under the table, avoiding the inconvenient de- 
pression of the table in the middle. The central 
bearer necessitates the dividing up of the table 
driving gear, of which really two, independent 
of each other, are used in these machines, one 
each side of the middle bearer. The machine ex- 
hibited is a single-cylinder stop machine of slightly 
over four demy size, and is fitted with double inking 
rollers, an ink distributing plate at each end of the 
forme, and an ink duct at each end of the machine; 
generally only one ink duct is used, and the 
double set of inking rollers thus serve only, for 
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better distribution, but for very heavy cut or 
colour work both ink ducts are required. 
The machine manufactured by Mr. Davis, | of 
Lower Kennington-lane, is a good mechanical 
job, the racks are cut out of solid stecl, all bear- 
ings are gun-metal lined and adjustable, with 
large surfaces, and the whole frame is so substan- 
tial, that vibration is a thing unknown, in con- 
sequence of which the register is perfect, a matter 
of great importance In colour work, where numerous 
impressions are required to make up one picture. 
Ordinarily these machines are run at from 1000 to 
1100 revolutions, and both laying on and taking-off 
are done by hand, but in the machine exhibited a 
taking-off apparatus is attached, not shown in our 
illustrations, since it forms no part of the special 
features of this machine. We learn that the pro- 
prietors of the Lilustrated London News have ordered 
two of these machines for their heavy cut work, a 
point which certainly speaks well in their favour. 





RasmMussen’s Band Saw SHARPENER. 

The operation of sharpening band saws is both 
slow and tedious, and demands considerable skill on 
the part of the workman. It has therefore been an 
object with inventors to produce a machine which 
should supersede hand labour in this respect, and 
the perspective view on page 495 illustrates an 
arrangement invented by Mr. Edward Rasmussen, 
of the firm of Rasmussen and Sons, of Slagelse, 
Denmark, for this purpose. The machine is being 
introduced into this country by Messrs. Selig, 
Sonnenthal, and Co., of Queen Victoria-street, E.C. 
It consists of a cast-iron bedplate upon and below 
which the working parts are arranged. The cutting 
tool isa 5} in. or 6 in, taper saw file carried in the 
support L, which is moved backwards and forwards 
in the guide C by means of the connecting-rod K 
and a crank, the whole being set in motion by the 
pulley T. A is a vice in which the band saw blade 
is held by means of a horseshoe spring P. During 
the operation the saw rests upon two steel stops Q, 
which by a special mechanism can be so adjusted 
that the blade has only its teeth above the 
vice. The up-and-down movement of the saw file, 
combined with the feeding of the saw blade by the 
pawl G, is effected by means of a two-armed lever 
placed below the bedplate and actuated in the follow- 
ingmanner. The eccentric discQ, driven through the 
pulley T and the mitre wheel, produces a pressure 
upon the friction roller M resting in the bearing N. 
This pressure is transmitted to one end of the lever, 
and produces a reverse motion in the adjustable sup- 
port F, resting on the other end of the lever. Now, 
upon the head of F there rests the guide C, which 
is pivotted at I, and which, therefore, follows F in 
its up-and-down motions. Supposing the movement 
to begin when the file commences its advancing 
stroke, then the dise O has its shortest radius 
turned towards the roller M; this being at its 
highest point, the support F, with the guide and 
the file, are consequently in their lowest posi- 
tion, ie., the tile is touching the saw _ blade. 
The file stroke being ended, the eccentric disc 
O assumes the position in which it has its 
largest radius against the roller, and the motion 
of the lever, and consequently of the guide, 
the file, and its carrier, is reversed, the file being 
kept raised above the saw blade during its back 
motion. Just before the file touches the saw blade 
the pawl G commences to retire, but when the file 
has made its stroke and is returning above the saw 
blade, the pawl pushes this latter one tooth forward. 
The length of the movement of the pawl is adjust- 
able by the index attached to disc O. A spring is 
wpplied when the file is nearly worn out to increase 
the pressure upon the saw blade. By means of 
screws, two steel springs can be pressed more or less 
against the guide, and thus a very exact sideway 
adjustment of the file upon the saw blade can be 
obtained, 





THE WILLANS ENGINE. 

Several of the dynamo machines, employed in 
lighting the Inventions Exhibition, are driven by 
engines of the type invented by Mr. P. W. Willans, 
of the firm of Willans and Robinson, of Thames 
Ditton. This is a high-speed compound engine 
having three sets of single-acting cylinders arranged 
tandem fashion, driving on to a three-throw crank- 
shaft. The general design may be learned from the 
sectional view on page 448, which represents a form 
of engine that has been manufactured for driving 
electric generators in Her Majesty’s Navy. This 
engraving, however, is not accurate in matters of 


detail, the object being to illustrate the general 
method of operation rather than to give an exact 
representation of the mechanical construction. 
Confining ourselves to one set of cylinders, these 
consist of a solid trunk A? at the top working in a 
bored branch of the steam pipe, and exposed to the 
full pressure both during the up and down strokes. 
This trunk is connected to a piston A? in the high- 
pressure cylinder, which, in turn, is coupled by a 
rod to the low-pressure piston A'. The rod is con- 
tinued through a stuffing-box and takes hold of a 
cylindrical crosshead a, working in corresponding 
guides, and pivotted to a connecting-rod E. This 
latter has a single brass working on the crank-pin 
A, anda light clip J to prevent it getting out of 
place in case of accident. The same description 
applies to all three sets of cylinders. There are no 
valves, the pistons of one set of cylinders serving to 
admit and cut off the steam to the next set. This 
is rendered possible by the use of three cranks ar- 
ranged at angles of 120 deg. with relation to each 
other. The pistons B*, B*, distribute steam to the 
pistons A* Al; the piston A*, A? distributes steam 
to C*, Cl; and the pistons C*, C? likewise stand 
in a similar relation to the pistons B*, B'. The cen- 
tral set of pistons, as shown in the engraving, are 
just commencing their downward stroke. When 
the trunk A* reaches the passage branching out 
of the cylinder in which it works, it will admit 
steam direct to the upper side of the piston C*, and 
will allow the flow to continue until it has descended 
to the bottom of its stroke and has again risen and 
covered the passage. At this point piston C? will 
have accomplished three-quarters of its travel, and 
will uncover the port in its cylinder leading to the 
cylinder B'. The steam will expand behind both 
pistons until C? has again risen and closed the port, 
by which time B! will have attained three-quarter 
stroke. Just before it completes the full stroke it 
passes a series of oblong ports cut in the lower end 
of the cylinder, and exhausts all the water and the 
greater part of the remaining steam into the casing 
M, which is connected to the exhaust. In rising 
the piston drives the remaining vapour before 
it in the lower end of the cylinder C* from which 
it escapes by a passage not shown in the engraving. 
The steam shut in above A’, when it closes the 
ports in its cylinder, has no escape, and the clear- 
ances are so proportioned that it is compressed 
approximately to the initial pressure. The same 
series of operations takes place for all the other 
cylinders, that is, the trunk of one set controls the 
high-pressure cylinder of another, and that in turn 
distributes steam to the low-pressure cylinder of a 
third set. 

The rods by which the high-pressure parts of the 
pistons are attached to the low-pressure parts pass 
through metallic glands T, which consist only of 
spring rings like piston rings, and require no pack- 
ing. Similar glands S separate the exhaust space 
X from the guide cylinders and the crank chamber. 
The cranks and connecting-rods work in the crank 
chamber K containing oil, which is continually 
splashed up in spray all over the bearings and up the 
inside of the hollow crosshead pistons to the steel 
pins, upon which the upper ends of the connecting- 
rods work, To taketheengine topieces it is necessary 
to break the joint U U, and to lift off the upper cast- 
ing, leaving the pistons in their places. On slacking 
a pair of lock-nuts at the top of each cut-off rod, the 
pistons can be taken apart and lifted out separately. 
The castings containing the gland rings T T can 
then be drawn out from the tops of the low-pres- 
sure cylinders, and the low-pressure pistons will 
follow. 

The engine can be worked with full boiler pres- 
sure upon the low-pressure pistons by opening three 
pass valves, and thus will carry its load with 
little more than half the normal pressure, if this 
should be required. 


THE WESTINGHOUSE ENGINE. 


The Westinghouse engine, which we illustrate on 
page 448, is of the single-acting type ; that is to 
say, the steam is admitted on the top of the piston 
only. The centre of the shaft is not on the same 
line as the centre of the cylinders, but is generally 
placed about half the stroke in advance of the 
centre of the cylinders, the object being to get the 
effect of a long connecting-rod at the time that the 
piston is doing its work. There is only one valve 
for the two cylinders ; this is placed at an angle to 
them both, and is so arranged that the ports to 
sach cylinder are of equal length. These ports are 





very short. The valve is a piston valve, packed 











with metallic rings, working in a casing having 
ports formed of holes cut diagonally in the liner. 

The governor is of the ordinary type, and ac- 
tuates a piston valve in a casing provided with 
diagonal ports. The lubrication of the entire engine 
is automatic, the cylinder and valves are lubricated 
by means of a patent sight lubricator, and the con- 
necting-rod head and crank-pins are lubricated by 
the self-acting lubricators placed on the top of the 
cylinders. 

There are over 20,000 horse-power of these 
engines running in the United States of America, 
where they give the greatest satisfaction, and they 
are now being successfully introduced in this 
country by Messrs. Alley and MacLellan, Glasgow. 

The three engines at the Inventions Exhibition 
have cylinders 12 in. in diameter by 9 in. stroke, 
and are capable of working up to 110 horse-power 
each. 

Davey’s Domestic Moror.* 


Considering the short time that the Davey 
domestic motor has been before the public, the 
success that has attended its introduction has been 
very marked. In their earlier and somewhat cruder 
forms, these motors were exhibited for the first time 
at the Royal Agricultural Society’s Show at Shrews- 
bury, last year. Our readers will recollect from 
our description of the engine published in our 
report of that Show, that it was specially de- 
signed to be adapted to domestic use, that is 
to say, that it should be without any element 
of danger, should require no skilled labour to 
work it, and should not be liable to get out 
of order, and it may be said with confidence 
that in the present types of engine now made 
these conditions are fulfilled, and the defects which 
the earliest models possessed are removed. Our 
illustration on page 448 shows the largest size of 
engine at the Exhibition ; it is of 4 horse-power, 
and, unlike the smaller types, hasan independent. 
boiler. Two of these engines are exhibited driving 
dynamos for lighting purposes, and that this is no 
experiment nor display for exhibition purposes, will 
be understood from the fact that such engines have 
been working steadily for this same purpose for 
many months past in private houses, and giving 
great satisfaction. One great advantage of the 
large size of this type of motor is that the boiler 
made for it has a hopper feed, and the fire requires 
no attention for eight hours after it has been 
lighted. In the smaller sizes the boiler forms the 
frame of the engine, and the fire requires of course 
frequent attention, but the grate is now made much 
larger than in the earlier patterns, and the incon- 
venience of firing at very short intervals, has 
been removed. In the engine we illustrate, the con- 
denser occupies the space employed in the smaller 
sizes by the firegrate ; about one gallon of water per 
horse-power per minute is required forcondensing the 
steam, and by using a tank the same supply water 
may be used constantly. The firing of the boiler is 
on the slow combustion principle, and, as already 
stated, contains sufficient fuel for eight hours’ 
supply. As the main feature of this motor in all 
its types, is the utilisation of energy produced by 
vacuum, no pressure is ever generated in the boiler, 
which thus renders the system especially suitable 
for use in an almost infinite variety of places and 
ways, where skilled labour is not available, or where 
the expense attending it would be prohibitory. 
Particular care has been taken in designing all the 
parts of the engine with a view to simplify main- 
tenance and repairs ; the water feeding arrangement 
is automatic, and the means of regulating the speed 
are thoroughly efficient. The actual atmospheric 
pressure available for the production of energy is 
about 101b. per square inch, and the consumption 
of coke does not exceed 6lb. per horse-power per 
hour, a very low amount for so small amotor. We 
shall later on illustrate and describe in greater de- 
tail other types of this motor, which are exhibited 
by Messrs. Hathorn Davey, of Leeds. This exhibit 
includes a 1-horse and a 2 and 6-horse engine, which 
will be used for pumping purposes. These engines 
are a modified form of the original type that was 
exhibited at Shrewsbury, and two 4 horse-power 
engines like that illustrated, and which is used for 
charging secondary batteries. 

* The notices of this motor and those of the Westing- 
house and Willans engines, have unavoidably been shifted. 
from the places they should have occupied, amongst the 
other exhibits connected with the electric lighting at the 
Exhibition. Want of space imposes very narrow limits to 
the present notices, but we shall have occasion to refer 
to each of the engines again on an early occasion and in 
greater detail. 
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CONSTRUCTED BY MESSRS. D. ADAMSON AND CO., ENGINEERS, DUKENFIELD. 
(For Description, see Page 484.) 
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THE DEFENCE OF OUR COASTS. 

Amip all the naval and military preparations 
now being carried out with such energy, thoughtful 
people have noticed with great disquietude that no 
| steps for the preservation of our coast appear to be 
considered necessary, beyond the orders given for 
a few extra torpedo boats. This undefended state 
of our seaboard has long been recognised, and ad- 
mitted without hesitation by everybody, those in 
authority, and those out—small credit to them 
either, for it is a fact which cannot be denied—but 
in the absence of any immediate danger, the fact, 
though its truism is admitted, has lain dormant, 
and now we find Russia clamouring for a quarrel, 
it wakes up into full significance and makes its 
presence felt with startling vehemence. We cannot 
doubt that those in authority have been confronted 








| with this danger, like the rest of us, and it may 


_| and torpedo boats. 
~ | going fleet be relied upon to assist in this defence, 


be that this takes its place in the long list of 
our shortcomings, that renders it necessary for our 
rulers to adopt the wavering policy that we see car- 
ried on day by day. But be this as it may, the fact 
now stares us plainly in the face, that were war 
proclaimed with any foreign power, any time within 
the next month, there is nothing in the world to 
prevent a hostile fleet, or even a single cruiser, 
from walking into almost any of our mercantile ports, 
and helping themselves to whatever they may find 
there. Sir Thomas Brassey tells us that in case of 
emergency we have vast resources, but not all the 
resources in the world will enable an efficient de- 
fence to be organised and carried out under a cer- 
tain time, and this it seems very doubtful if we have 
at our disposal even now; the doubt on the sub- 
ject becoming less and less as every day passes. 
Ata time like this a few remarks on coast defence 
should not come amiss, and we premise the following 
axiom—that since nearly any point on the coast is 
open to attack we must have many different centres 
at which to place the materials and vessels neces- 
sary for the defence of the adjoining coast. The 
defence of a coast may be effected by stationary 
mines defended by shore batteries or ironclads 
moored inside them; or it may be movable, the 
defence in this case being effected by harbour de- 
fence ironclads, supplemented by smaller vessels 
In neither case should the sea- 


|though of course it is more than probable that 








should an attack in force be made by the enemy, 
the seagoing fleet would not be far off. Admiral 
Penhaut (Marine Frangaise), a great authority on 
these matters, gives it as his opinion that the best 
coast defence is a fleet of specially constructed iron- 
clads, capable of going to sea in any weather along 
the coasts, each vessel having a powerful flotilla of 
torpedo boats. These coast defence vessels should 
have great battery power, draw little water, have good 
speed, and be nearly unsinkable. They will require 
a small amount of provisions or coal, but a lot of 
ammunition, and should be accompanied by look- 
out vessels. A squadron of this kind would no 
doubt be very useful, and perhaps might even be 
necessary aS an auxiliary defence, for batteries 
alone will not prevent a ship forcing a passage, but 
it seems very absurd to trust the primary defence 
of any port to a squadron which might not be on 
the spot when the port was attacked. It will 
perhaps be said that no large movement of an 








enemy’s fleet could take place without our defence 
fleet knowing all about it ; but it must be remem- 
bered that telegraphs do not exist on the high seas, 
and therefore if once an enemy’s squadron escapes, 
you have no means of knowing where it may turn 
up until it announces its presence by an attack or 
bombardment. Hence the necessity for important 
places having defences sufticient to resist an attack 
for a sufticient length of time to enable succour to 
arrive. The principle of the fleet and its auxi- 
liaries is good, but let each unit, complete in 
itself, be stationed at a centre as mentioned 
above, then should occasion require they can lend 
assistance to their neighbours. With reference to 
the defence of harbours by stationary torpedoes, it 
must be borne in mind that they are useless unless 
protected by guns, for, if time is allowed, they can 
always, or at all events in most cases, be raised or ex- 
plodedatasafe distance from theattacking ships ; and 
we must remember also that in very many cases the 
depth of water will not admit of mines being laid 
sutticiently far out to keep an attacking squadron 
out of range of the town or of the shipping in the 
harbour. It is evident then that it will not do to 
trust the defence of our harbours, commercial or 
military, to torpedoes alone, and this leads to a 
question which has been often asked, but never 
definitely answered in our own country, What is 
the most effective method of defending a port ? 
This matter has been, like a great many other 
matters in these days of progression, notably our 
ordnance, left in abeyance in view of the many im- 
provements that are constantly taking place in 
implements of war. ‘‘It is of no use providing 
weapons that will be obsolete next year,” is the 
cry ; and what is the result? We are behindhand 
in everything—guns, ironclads, torpedoes, cruisers, 
even rifles. Small wonder it is that our foes take 
advantage of such a state of affairs to try and im- 
pose their own terms. However, it is little use 
crying over spilt milk ; rather let us try and redeem 
our past errors, first considering what ought to have 
been done, and then what can now be done in the 
present crisis with the means at our disposal. 

The defence of a harbour we consider should be 
carried out as follows : 

1. All the passages which are not absolutely re- 
quired for traffic should be blocked by mechanical 
mines, these mines being cheaper, more easily con- 
structed, and requiring less attention than any 
other description of mine. 

2. Those passages which it is necessary to keep 
open for trafic should be blockaded with electro- 
contact mines at the edges, and ground mines in 
the middle ; this arrangement being necessary in 
erder that the electro-contact mines, which of course 
must be bumped in order to explode, should not be 
knocked about unnecessarily by friendly vessels, 
nor moored in too great a depth of water; the 
ground mines, being at the bottom, of course would 
suffer no hurt from the passage of ships. These 
mine fields, i.e., the space occupied by the torpe- 
does, should be commanded by the close fire of 
forts if possible, and these forts should be armed 
with rapid-firing and machine guns, the function of 
these latter being to prevent the mines being de- 
stroyed by countermining, creeping, or other such 
methods, as well as to damage the enemy. The 
forts at Spithead are very good examples of what 
is required, but unfortunately only one (or perhaps 
two now) has got any guns in it. If an important 
harbour, stronger forts inside, but within long 
range of the torpedo field, would be advisable, 
their function being to disable the ironclads them- 
selves while passing through, or after they have 
passed the mine field. 

3. Harbour defence ironclads having each a 
flotilla of torpedo boats attached, should be placed 
in such a position inside the forts that they can 
command the mine field, while at the same time 
they would not have to bear the brunt of a bom- 
bardment from a superior fleet outside the lines of 
mines. If the lay of the harbour permitted, these 
ships should be kept out of range until the hostile 
fleet are observed to be advancing tu force the 
mine field, when they also should advance to the 
necessary positions for covering it. 

4, The function of the torpedo boats must be 
principally to worry the enemy at night (that is 
allowed especially to be their forte), and if the 
enemy’s squadron are foolish enough to lay off the 
harbour at night previous to the attack, the oppor- 
tunity for worrying them must not be lost. Failing 
this opportunity, the torpedo attack should be re- 
served until the fleet have passed through the mine 
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field, since any attempt at an attack there would 
necessarily waste the fire from the guns of the forts 
and ironelads. It has previously been pointed out 
that mines are useless unless covered by guns, but 
torpedo boats might in some cases be substituted, 
in which case their function would be to thwart any 
attempt of the enemy at countermining by attacking 
them when so engaged. 

Now follows the consideration of the size and 
description of torpedo boats, most fitted for the 
purposes of harbour defence, remembering that the 
duties they have to perform will be somewhat as 
follows 

1. To attack an enemy’s squadron, for which 
purpose torpedoes only will be required, though 
defensive weapons against hostile guard boats would 
be very desirable. 


2. To put to sea in all weathers, to go to the | 


assistance of any neighbouring port attacked. 

3. In case of being employed in lieu of guns for 
the protection of the mine field, to carry an 
armament capable of destroying the gunboats and 
other large boats generally used for countermining. 

These three requirements need not necessarily be | 
combined in one vessel, but they must be 


will have to act differently under different condi- 


tions, and the manceuvres required to defend one | 


harbour could not perhaps be used for another ; so 
seeing that the last requirement entails boats or 
vessels that can carry a moderately powerful gun, 
it would appear that vessels of from 200 to 300 tons 
would be required ; in fact, our friends the torpedo 
destroyers, of which we have heard so much and 
seen so little. 
the torpedo destroyers are necessary in the torpedo 
flotilla, we by no means wish to maintain that all 


the flotilla should be composed of them, for small | 
boats are in some cases more effective than large ; 


and in a torpedo flotilla, as with a fleet, each have 
their duties to perform. 
The relative advantages of large and small boats 


for torpedo purposes may be thus stated : 


SMALL Boats. 
Can be carried inboard. 
2. Cost much less. 
3. Are not easily hit, since 
they offer a small tar- 


Larce Boats. 

1, Can keep the sea. 

2. Can carry more torpe- 
does. 

3. Are not so easily sunk if 
struck by a projectile. 

4. Cancarry guns for offence 
and defence. 

. Have more chance of 
forcing torpedo de- 
fences. 

From this it will be seen that for an attack 
against a vessel defended only by guns, the smaller 
boat would be the most useful, while for forcing, 
obstructing, and checking countermining the larger 
class would be invaluable. 


. Have great handiness 
and turning power. 


It remains now to settle what each unit for har- | 
bour defence should consist of, and we offer the | 


following for consideration, as compact and handy. 


One ironclad, two torpedo vessels of from 200 to | 
300 tons, four first-class torpedo boats capable of | 


keeping the sea, and eight smaller boats, which can 
be hoisted on board the ironclad. 
must be furnished with the latest appliances for 
repelling the attacks of torpedo boats, and other- 
wise should satisfy the conditions that we have 
previously laid down. 


Hitherto we have dealt with the ‘‘ what might | 


have been,” or ‘‘ what may be”’ in the future ; now 


let us turn to more urgent matters, and see how far | 


we can apply the above principle with the means at 
our disposal. First of all, what can we substitute 
for the ironclads required? and our glance imme- 
diately rests on the turret ships whose function is 
harbour defence, and of which we have ten. 
is a commencement at all events ; now we must find | 
some means of augmenting these, and the idea 
immediately occurs to us, W ‘hy not use our obsolete | 
ironclads, the boilers of which are gone wrong, and 
which perhaps cannot stand the strain of sea- going 
service, but nevertheless would do very well for our 
purposes? Eight more would thus be added, thus 
making a total of eighteen. These would be enough | 
at all events to furnish one ship for each centre, | 
but we must have more than this if possible, for | 

many of the ports will require two or three units. 
The only way would be to utilise for this purpose | 
some of the old wooden ships which have still their | 
engines in them; they could at all events be used | 
as makeshifts for want of a better. 


The second question is how to procure the torpedo | 
| the wood is thoroughly ignited, the stream is ap- 


destroyers which we concluded were required, or 
rather how tu procure substitutes for them, and in 


contained | 
in each unit of the torpedo tleet, since such units | 


But though the presence of some of | 


get. | 
. Will not be so much loss 
if sunk. 


The ironclads | 


this strait we must turn for assistance to the gun- 
boats of the Comet class. These gunboats range 
in displacement between 200 and 300 tons, have 
twin screws, and are armed with one 10-in. gun in 
the bow, with a speed about eight knots—not very 
promising in any way for the purpose required, for 
the armament of one 10-in. gun is hardly what is 
required to destroy a flotilla of fast moving torpedo 
boats, any more than a maximum speed of eight 
knots is conducive to that purpose, and as for 
hoping to supply them with rapid - firing and 
machine guns at such a crisis, we have only to look 
at the scarcity of these arms in all of our ships to 
see that such a hope is entirely fallacious. If they 
are taken at all it must be as they are, and they 
must reserve the fire of their guns until at close 
| range so as to make sure of hitting. They could 
doubtless be easily fitted with spar torpedoes, or 
even Whiteheads, the latter being charged on board 
the mother ship and placed on board the gunboat 
before going into action. 

Now, about the first-class torpedo boats. We can 
| get no substitute for these, and must go into the 
highways and byeways and pick up as many as we 
can, and even then it seems doubtful if we will be 
able to get enough to accompany our sea-going fleet, 
| without sparing any for home defence, so the pro- 
babilities are that the proposed unit must do with- 
out this portion of its equipment. 

The smaller boats present less difficulty, the 
| difficulty probably being to provide the necessary 
| torpedoes for them, for the supply of the latter is 
low and torpedoes are not constructed in an hour. 

So much for the naval portion of the defence, 
and it appears that if an effort were mide even 
now, some sort of defence might be or; anised, out 
of the materials actually in hand, though that 
defence must needs be at the best very imperfect. 

Now let us turn to the military stores, which 
perhaps many of our readers are aware comprise 
|the mines laid down for harbour defence. It is 
|one of those peculiar idiosyncrasies which no man 

can understand, that weapons like these, in which 

| all the work of laying out, &c., is essentially naval 
{should be placed in the hands of the military 
authorities. However, this is so, and the question 
we have before us is not whether it is advisable to 
change the management of the torpedo system to 
other hands, but whether an efficient system of 
defence by mines is available now. We believe 
that we are well within the truth when we say that 
torpedoes have not been provided for the defence 
of any single port, though elaborate schemes for 
laying down torpedoes have been formulated for the 
| naval arsenals; that there does not exist any scheme 
|for the laying of defensive mines for our mercan- 
tile ports ; and that there are not sufticient mines 
in the country to meet the requirements of our naval 
ports alone. With reference to what must be done, 
many of the required mines could be extemporised 
from casks, and though the results are untrust- 
worthy, and even extemporised mines take some 
time in fitting, it is all that in combination with 
increased activity in constructing proper mine 
envelopes can be done under the present circum- 
stances. 

Summing up the means fer a hurried coast 
defence then, we must utilise the harbour defence 
}and obsolete ironclads, and small gunboats, procure 
what torpedo boats we can, and manufacture and 
extemporise mines in the best way we can. If this 
is done we shall at all events have some sort of 
|coast defence, and though late in making the 
| attempt, we will conclude with the saying, “‘ Better 
| late than never.” 
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PORTABLE FIRE APPARATUS 

| In the United States the use of various forms of 
| portable fire apparatus for the purpose of extin- 
| guishing fires in their early stages is quite general. 
| The persistency with which inventors have multi- 
plied the apparatus filled with solutions charged 
|with carbonic dinoxide (CO.) and other incom- 
| bustible gases is almost as unexpected as_ the 
avidity with which they are purchased by property 
owners. 

| The representatives uf these various articles 
obtain permission to give public exhibitions, and 
| Proceed to kindle fires of light wood and shavings 
| wet with naphtha, which are placed in a large box or 
|in a pile of barrels with only one head removed, 
When the naphtha is nearly consumed, but before 


plied, and the steam which is generated in the 





inclosed space promptly stifles the fi fire ; and the 
wood is not thoroughly heated to the point of com- 
bustion, so that it does not burst into flame again, 

The first apparatus of this kind was the ‘ extin- 
guisher,” which was a copper or iron cylinder 
carried « on the back of the operator, and cont: lining 
water charged with an excess of carbonic acid gas 
under pressure, which was discharged through a 
small hose about a yard i in length connected to the 
bottom of the receiver. It was soon found to be 
impracticable to retain the gas under pressure for 
the indefinitely long time required, and then the 
patents began to multiply. Devices for gene rating 
the gas by using two solutions, or breaking an 
inclosed bottle of the salt in an acidulated solu- 
tion, and kindred expedients increased the com- 
plexity of the apparatus, although a decided 
improvement on the whole; nevertheless, the 
solution corroded the cocks and fittings, and rapidly 
depreciated, although when in good order these 
extinguishers have done good service in the hands 
of cool, strong persons. 

Recently there have been introduced spherical 
bottles about 5 in. in diameter, with a neck projecting 
about 2in., which are filled with a solution of 
sulphite of soda and ammonia, or other liquid with a 
low freezing point, and charged with carbonic acid 
These are strangely termed ‘‘ hand grenades 
and their purpose is to be hurled against the burn- 
ing material with sufficient force to break them and 
scatter the contents. As a result of actual use, they 
have proved successful in many small tires in con- 
tined spaces, as closets, under store counters, but 
on the other hand the results have not been satis- 
factory upon fires in large rooms, particularly in 
textile mills, where it was difficult to break the 
grenades by throwing them upon the soft material 
used in such factories. There are rival makers of 
hand grenades, each claiming to have the best solu- 
tions and superior bottles, but whatever may be 
their merits, the sales have reached tens of 
thousands. In the United States they are seen in 
neat tinned wire crates containing three to eight 
grenades, and hung upon the walls of hotels, rail- 
way stations, churches. and schools, as well as other 
private and public buildings, having been intro- 
duced to an extent which attests the vigour and 
enterprise of their exploiters. 

Another form of extinguisher which is contained 
in a form better adapted for judicious use, is a 
similar solution contained in a sheet-iron tube about 
2in. in diameter and 20 in. long, and containing 
several transverse partitions extending nearly across 
the tube; the tube is hung by a ring which is secured 
toathin metal cap which covers the top of this 
tube. When used, if pulled from the hook on 
which it is hung, the cover is frayed open, and the 
contents can be thrown quite a distance in any 
direction by sharply swinging the tube, while the 
partitions alluded to prevent the contents from 
immediate discharge at the first throw. 

An excellent apparatus for small fires is a small 
hand pump such as that made by Messrs. Merry- 
weather and Suns. In the United States a favour- 
able type is the Johnson pump, which consists of a 
bucket and plunger pump, made out of two tubes, 
the outer one being about 1} in. outside diameter, 
and operated by a handle upon the end of the smaller 
tube, which serves as a plunger, and delivers the 
water through a short piece of hose connected to 
the upper end of the pump. A step attached to the 
side enables one to hold the pump securely in a 
bucket of water by resting the foot upon the step. 
The recent fire among valuable documents and 
records stored in the attic of the United States 
capital building at Washington, has directed the 
attention of the authorities to the merits of portable 
fire apparatus. Four representatives of hand 
grenades were present at a competitive trial of such 
appliances ; three of them broke a lot of their glass- 
ware without injury to the fire, and the fourth man 
wisely declined to smash his hand grenades. Then 
General Meigs tried a stream from one of these 
greenhouse Johnson pumps, taking the water from 
one or two buckets, and promptly extinguished the 
fire. 

The simplest and most efficient apparatus for 
small fires are buckets of water. This is a matter 
of so much importance that the underwriters in the 
United States require a supply of them kept and 
hanging in textile mills, distributed about in the 
ratio of three to each 1000 ft. of floor in the reoms 
devoted to carding ; two to each 1000 ft. of floor in 
frame spinning and twisting rooms ; three to each 
pair of mules; and one to each 1000 ft. in loomrooms, 
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in “addition to the weavers’ pails; in the picker| beam 70ft., the displacement being 11,336 tons. 


rooms there are at least four pails to each machine. 

At one time when the vendor of some fire appa- | 
ratus was making the conventional exhibition at 
Lowell, Mr. Uriah A. Boyden, the inventor of the | 
type of turbine bearing his name, was present by 
special invitation, and came bearing a bucket and a 
broom, to the surprise of the spectators that he 
shou'd have made and delivered such purchases. 
At the conclusion of the exhibition, he requested | 
that new fires should be kindled in the same manner 
as before, and having filled the bucket with water, 
dipped the broom into it, and by continual spatter- 
ing extinguished the fire with greater success than 
was done by the patent gimcrack which had been 
used for the previous fires. 

NOTES. 
ASPHALTUM IN TILEs. 

Ar Charleston, United States, there is a method 
of preparing tiles which it is claimed renders them 
suitable for paving roadways subjected to the 
heaviest trafic. By this process the bricks or tiles 
are first heated in an oven where they are covered 
with sand ; when taken out they are plunged into | 
melted asphaltum, and then placed on racks where | 
the excess can flow from the blocks. 


Tue Launcu oF THE ‘‘ MERsEy.” 

The Admiralty have awarded Mr. E. C. Warren, 
the Chief Constructor at Chatham Dockyard, a 
gratuity of 50/. for not making a failure of the 
launch of the Mersey. The launches in the Royal 
dockyards of Her Majesty’s ships are so generally 
successful that one is apt to wonder why the chief 
Constructorat Chatham should be especially honoured 
in this way. There is no doubt, however, that Mr. 
Warren fully deserves the recognition made of the 
exceptional services he has rendered during the 
construction of this ship ; and we think it would 
tend to greater zeal in the public service if officials, 
who have especially distinguished themselves by de- 
votion to the work they have in their charge, were 
more often rewarded by the departments they serve 
under. 


A New ARRANGEMENT OF THE THERMOPILE. 

MM. Clamond and Carpentier have devised a 
new thermopile of iron or nickel plates and bars of 
antimony-zine alloy. The pile is heated by gas| 
from a burner of refractory earth. Two models of | 
the pile have been devised, one comprising twelve | 
sets or crowns of ten elements of the small model, 
or 120 pairs. Its electromotive force is 8 volts, its 
internal resistance 3.2 ohms. The other consists 
of six crowns of ten large-sized elements, or sixty 
pairs. Its electromotive force is 3.6 volts, and its 
resistance is 0.65 ohms. The expenditure of gas is 
the same for both patterns, and amounts to 180 
litres per hour. The advantages over the older 
forms are claimed by the inventors to be a better | 
efficiency without excessive rise of temperature | 
owing to the exact and constant composition of the 
alloy ; the protection of the elements against all 
accident from fusion ; the facility of putting it to- | 
gether and undoing it again. 

Fast Raitroap Time. 

A new train leaving New York, vid the Penn- 
sylvania route, at 10 a.M., and reaching Chicago at 
10 a.m. the next day, accomplished the 912 miles 
in twenty-five hours, not twenty-four, as the 
schedule would seem to indicate, on account of the 
change in time due to differences in longitude. On 
the return the apparent time is twenty-six hours, 
the train gaining in this direction one hour, as | 
Mr. Phileus Fogg gained one day in his journey | 
from west to east around the world in eighty days. 
The average rate including stops, is thirty-six and 
a half miles per hour. There are but three stops 
in the first half of the distance, but in the remain- 
der of the route, the local laws requiring full stops 
at grade crossings, oblige the train to make thirty- 
four stops ; nothwithstanding that the first half of 
the distance the line crosses the Alleghany Moun- 
tains, the average speed amounts to 38.6 miles per 
hour, and in the latter portion the rate is 34.6 miles | 
per hour. It is claimed that these are the fastest 
long-distance trains in the world although the| 
actual speed is very moderate. 

A New Frency Armovur-Ciab. | 

The Times gives some particulars of the Formid- | 
able, the French first-class armour-clad, which was | 
lately launched at L’Orient. She is a twin-screw | 
vessel with barbette turrets, and is built partly of | 
iron and partly of steel. Her length is 540 ft., and 





| during the approaching Exhibition. 
| appointment was, however, experienced, because 


ENGINEERING. 
There are two sets of three-cylinder compound 
engines, which are to develop 8320 horse-power. 
The bottom is double below all those portions occu- 
pied by the turrets and machinery, and there are 
eleven water-tight compartinents rising 4 ft. above 
the water line. The water line is protected by 
steel plates extending from bow and stern and vary - 
ing in thickness from 14in. to 22in. The turrets 
are protected by 16in. plating, and there is an 
armoured deck of 3in. to 4in. The total weight 
of iron and steel plates is about 4000 tons. ‘The 
armament will consist of three 15in. guns in the 
turrets and twelve 6 in. guns in the battery. There 


| will be tubes for fish torpedoes and eight Hotchkiss 


revolving cannon. The speed is estimated at 15 
knots, and the coal endurance will be 1650 iniles at 
full speed, or 3000 miles at 10knots. The Formid- 
able was commenced in 1879, but she is not expected 
to be ready for sea for two years. She will cost 
650,000/., including 450,000/. for construction and 
80,000/. for armament. The crew will number 500. 


WINDs IN AGRICULTURE. 

The part played by winds in fertilising a district 
has been brought before the French Academy of 
Sciences by M. Alluard, in connection with the re- 
markable fertility of the Limagne valley in Au- 
vergne. M. Alluard points out that the prevailing 


| winds of the region are from the west and south- 


west, and traverse the mountain chain of the 
Domes, in which volcanic ashes are widely spread. 
The Limagne district lies east and north-east of 
Domes, and is generally covered with a light mist, 
whereas the district west and south-west of the 
the Démes has a clear and bright atmosphere. M. 
Alluard considers that the prevailing winds, which 
are sometimes severe, transport the volcanic dust 
over the country which they traverse, and it either 
settles on the ground, or is brought down by rain 
and snow. Phosphoric acid has been discovered in 
the volcanic rocks of Auvergne, also potash and 
lime. The inexhaustible fertility of the Limagne is, 
on M. Alluard’s hypothesis, due to the renewed 
supply of these and other fertilisers in a state of 
extreme tenuity favourable for assimilation by 
plants. From observations made on dust brought 
down by rain on the summit of the Puy de Dome, 
M. Alluard estimates that 348 to 400 grammes of 
dust descend on a square metre in a year. A Gallo- 
Roman temple on the summit of the mountain is 
said to have disappeared under the ground. The 
facts cited by M. Alluard are certainly interesting 
in connection with the réle of the wind in strewing 
fertilisers on the soil. 


THE Institution DINNER. 

The annual dinner of the Institution of Civil 
Engineers took place on Wednesday evening last 
in the conservatory of the Royal Horticultural 
Society, South Kensington. It was more nume- 
rously attended than usual, about 500 gentlemen 
being present, including, of course, a large number 
of guests. A special character was indeed imparted 
to the occasion from the fact that it served as a 
prelude to the opening of the International Inven- 
tions Exhibition, and the conservatory was bril- 
liantly illuminated by Siemens are lights and in- 
candescence lamps, driven by the large Davey- 
Paxman engines that will play so important a part 
A great dis- 


the 10,000 lamps which are to illuminate the 
gardens were not lighted, some slight mishap 
havingoccurred, which rendered it unadvisableto run 
the risk of a failure in the event of a breakdown. The 
unusual number of visitors present, the admirable 
arrangements carried out by Mr. Forrest, and the 
beautiful decoration of the tables, combined to make 
the evening in all respects successful, while the 


| speeches were certainly above the average in interest 


and ability. The Duke of Edinburgh and the Duke 
of Cambridge, both delivered short speeches, which, 


| if they contained nothing of a striking nature, were 


naturally received with enthusiasm. So were, but 


| probably for a different reason, the speeches of 
| Sir Lyon Playfair, Sir Henry Bessemer, Sir George 


Grove, and Sir Frederick Bramwell, and, with the 
exception of the latter, the Inventions Exhibition 
formed the staple of their remarks. It is, perhaps, 
to be somewhat regretted that the individuality of 
su great a body as the Institution of Civil Engineers 
should have, to a large extent, been lost in an 
overture to the inauguration of the coming Exhibi- 
tion, although it must be borne in mind that this 
Exhibition will contain on every side examples of 








the progress made by the profession, and practical 
illustrations of what it has done in the cause of 
civilisation. 

THE ORDNANCE SURVEY. 

An interesting report of progress up to the end of 
last year has just been issued by the Ordnance 
Survey authorities. It appears that this important 
work has been now nearly one hundred years in 
progress. In the year 1841 the counties of Lanca- 
shire and Yorkshire were under survey and the scale 
then was 6 in. to the mile. This was raised to 25 in. 
to the mile in 1855 for the general country, but im- 
portant towns were plotted on a considerably larger 
scale, some being 5ft. to the mile. At the present 
day all towns having 4000 inhabitants and over are 
laid down to a scale of one five-hundredth part of 
full size, or over 10 ft. to the mile. Scotland and 
Ireland have been completed and maps of these two 
counties on the 6-in. scale have been published. 
There now only remains to be done the counties of 
Pembroke, Carnarvon, and Anglesea. Last year 
the staff was increased and the result was that a 
greater area was surveyed than in any preceding 
year ; the total being 2,988,706 acres. It is hoped 
that the whole may be completed by the year 1890. 
Accuracy in the results is insured by seven different 
surveyors being engaged, who go over the whole 
area independently of each other and afterwards 
compare their work. The results attained will not 
vary more than a few inches in a distance of 500 
miles. There are two base lines from which all 
primary triangulation has been founded. The first 
of these is on Salisbury Plain and is 6.97 miles in 


length. This was first measured in 1794 and again 
in 1849. The second base line is at Lough Foyle. 


The length of this was ascertained in 1826 and was 
laid down as 7.89 miles. The difference between 
the base line at Lough Foyle, as determined by 
triangulation calculated from the Salisbury base line 
and as actually found by measurement, was only 
5in. The extent of country already surveyed is 
shown by maps published with the report. 
A New Process ror HARDENING PLASTER. 

A new process for rendering plaster very hard, 
and capable of being substituted for wood in floor- 
ing has been brought out by M. Julhe. Plaster has 
this advantage over cements, and even over wood, 
that it increases rather than diminishes in bulk on 
being applied to structures ; but it fails in hardness 
and surface resistance. To overcome this difficulty 
M. Juhle mixes six parts of good plaster with one 
part of rich lime, recently slaked and finely sifted. 
This mixture is to be used like ordinary plaster, 
and the object made from it when it is very dry is 
caused to imbibe a solution of a sulphate which has 





|a base precipitable by lime, and this precipitate 
|insoluble. Such are the sulphates of zinc or iron. 
|The theory of the process is as follows: The lime 
| contained in the pores of the plaster decompuses 
jthe sulphate, with production of two insoluble 
| bodies, to wit, sulphate of lime and oxide, which 
| fill the pores of the object submitted to the treatment 
|in question. With sulphate of zinc the object keeps 
}of a white colour, but with sulphate of iron the 
| object at first greenish, takes on drying and with 
lapse of time the colour of the sesquioxide of iron. 
With sulphate of iron the hardest surfaces are 
obtained, the resistance to rupture being twenty 
times greater than with ordinary plaster. To obtain 
the maximum hardness and tenacity it is necessary 
that the object should first be very dry, and steeped 
in a solution which is practically saturated. The 
first immersion of the object in the solution ought 
not to last over two hours, as a too long immersion 
at first is apt to render the surface friable. On 
drying the plaster object afresh after the first 
immersion, there is no further fear of its becoming 
|friable. If the proportion of slaked lime is too 
great the surface is apt to take a very hard marble- 
| like skin, which prevents the hardening of the inner 
| portions of the object. The proportion of one of 
lime to six of plaster as stated above has given the 
| best results. Plaques made in this way can be 
|browned by rubbing them with linseed oil and 
| litharge, and glazed on the surface with hard copal 
jvarnish. A beautiful glassy flooring like polished 
| oak can in this way be prepared. 





| Water Gas. 

| In our last week's issue we printed a letter from 

|Mr. Dowson on this subject, called forth by our 
recent article on the water-gas plant at Essen, and 
our few remarks on the Dowson system as compared 
with that in use there. Weare very glad that Mr. 

| Dowson has come forward, in response to our sug- 
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SIGNALS AT THE INTERNATIONAL INVENTIONS EXHIBITION. 


wee 








Fig. 2. 







































































SAXBY AND FARMER'S UNION OF BLOCK AND INTERLOCKING SYSTEMS. (See paye 497.) 
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SAXBY AND FARMER’S DUPLEX DETECTOR FOR FACING POINT LOCKS. (See page 497.) 
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gestion, and given some further tigures and con- 
siderations concerning his process, as we look upon 
the whole question of gas firing as one of the most 


important subjects that can be discussed in a tech- | 


nical journal. That Mr. Dowson makes out a very 
strong case for his plant in its application to many 
of the most important purposes for which gaseous 
fuel is specially suited, cannot for a moment be 
questioned. The advantages which he specially 
claims were distinctly in our mind when we wrote, 
at the close of the article referred to, that, ‘for 
purely industrial purposes for producing gas in 
works for furnaces, boilers, &c., there is very much 
to be said for the Dowson system. Not being in- 
termittent it does not, for ordinary purposes, require 
a gasholder, and is altogether much less costly in 
erection as well as more compact.” What Mr. 
Dowson himself says, in his letter on this aspect of 
the matter, is an amplification of the above remarks 
and very fully bears them out. For a small works 
of any kind, desirous of using gas for firing boilers 
and furnaces we should not consider a water-gas 
plant, as at Essen, at all suitable for adoption. 
Where suitable fuel is to be had we should prefer 
Dowson’s apparatus, or where this is not the case 
producers of the ordinary sort. But the aim of the 
owners of the water-gas process is not the supply of 


for standard forge, 16 dols. ; for American Bessemer, 
18 dols. ; foreign, 11 dols. ; spiegeleisen, 26 dols. ; 
ferro-manganese, 70 dols. for 80 per cent. ; domestic 
slabs, 31 dols. to 37 dols., according to quality ; steel 
rails, 27 dols. to 28 dols. ; old iron rails, 18 dols. ; 
steel rails, 15 dols. ; Scotch iron, 19 dols. to 22 dols., 
according to brand; merchant iron, 1.50 dols. to 
1.75 dols. ; nails, 2.10 dols. to 2.25 dols. ; structural 
iron, 2 to 3 cents, according to shape. Stocks of 
Swedish iron at New York 1400 tons; iron rods, 400 
tons ; steel rods, 5600 tons; Russian sheet iron, 625 
tons. Exports of copper continue heavy, those of 
Wednesday being 359,797 lb. of copper, and 516,380 lb. 
of copper matte. Exports of tin for same day, 23,400 
tons ; tinplate, 11,545 boxes. ‘iin is steady and quiet 
at 17.65 ; tinplate dull at 14.35 ; copper 10.65 to 10.90 ; 
lead, 3.55 ; spelter, 4.20. Transactions in iron are of 
small dimensicns in all markets. Railroad building is 


than half of last year. Reports from the Canadian 
interior confirm the report of 5000 employes on the 
Canadian Pacific on a strike for withheld wages. The 
Mexican Government has guaranteed 5 per cent. on 
25,000,000 dols. worth of bonds, half the estimated 
cost of Captain Eads’ railway. C. P. Huntingdon, the 
railway builder, expects to purchase two branch roads 
in the south, in order to secure a through line from 
New York to New Orleans. He has practically secured 
the control of a direct line from New Orleans to San 
Francisco. The representatives of the Eastern and 





still very backward, the mileage of this year being less | 


small works separately, but the introduction of their | 
plant on a large scale for very large works, or groups | 


of works large and small, and for towns. Mr. | : : era. ie ; 
' ice oe ee . ha, | control between New York and San Francisco. There 
Dowson in his letter distinctly states that he has |; gradual tendency towards the centralisation of 


‘ ee eae jis a 

‘‘no idea of distributing generator gas over large | railroad control in the States. The various legisla- 
districts,” so that, as the aims of these two special | tures are endeavouring to exercise control through 
their efforts thus far have not succeeded. 


types of gas plants are so widely different in some | legislation, but 


Western Trunk lines expect to terminate negotiations 
at an early day, by which trattic rates will be under 


main respects, they can be compared and examined | The manufacturing interests are patiently waiting for | 


without any fear of favouring one at the expense | the revival of demand for railway material. The 
of the other. The great victory, which it seems | Amalgamated Tinplate Association is still agitating 
to us that the water gas people have won, is in | over tariff legislation by which the tinplate industry 
the success of the lighting system they have now | can be established. It is estimated that the total im- 
at their command. From Mr. Dowson’s remarks | geo e ee and steel oe age 
é : : : , | for the last fiscal year amoun ,464.599 dols., 0 
on this head, it seems that so far he is not able | hich 14, 500003 nin. sean Sor Sin and tones. giate. oF 


to say that he can obtain a similar result with his | 44 per cent. of the entire importations. Reference is 


gas; and nobody would expect him to be able to | made in arecent pamphlet published by the associa- 
do so, with gas of the composition stated by him, | tion to the fact of recent discoveries in rich tin ore in 
as compared with the water gas. This one strong | several States. This country has consumed foreign tin 
point of the water gas, together with its relatively | and terne plate to the extent of 350,000,000 dols. 
less bulk per equal effect—approximately twice | during the past twenty years. The dulness of the 
as much Dowson gas being required to do equal | iron trade is to be overcome according to the pro- 
work—make it seem to us clearly the ‘‘ fuel of | gramme of this association by the establishment of the 
the future” for large distribution and universal | tinplate industry. Prospectors are finding much new 
usefulness. Great things may be expected from it jand valuable territory in the west. In the heart of 


P (m)_ 1 —¥(m) 
Zmp 1+(2m-1)p 1-p° 
_If the transmitted light be allowed to fall upon another 
pile consisting of n plates, we have an infinite amount of 
| reflection between the plates, and, as the final result, if 4 
denotes the radiation in the original direction and B that 
in the opposite, 








alnpti-p = po__2nP 
‘ 2 (m+n) 2(m+n)pt+l 
If m and vn are large, we have 
| A=B=_" 


| m+n 
| Which shows that, by increasing n, we can make the 
| radiation between the plates as much as if the first pile 
| did not exist, whatever the number of plates in it. 

| ‘On a Monochromatic Telescope,” by Lord Rayleigh. 
| This is a modification of Maxwell’s colour box. In this 
instrument, as is well-known, light passes through a 
alit in the focus of a colliminating lens; it traverses in 
succession this lens, a prism, and another lens by which 
it is brought to a focus upon a plane surface in which is a 
movable slit ; the eye being placed behind which receives 
light approximately spaatlnenatin, If in addition a 
lens be placed just behind the first slit so as to bring some 
distant object into focus at a convenient distance from the 
eye, this object will be seen by the light that would enter 
the eye in the simple colour box. The author suggested 
the use of this instrument to compare lights of different 
colours, and hinted at the possibility of choosing soine 
colour towards the middle of the spectrum at which lights 
might be compared for practical purposes. 

“On the Self-Regulation of the Compound Dynamo,” 
by Professor A. W. Riicker. If @ represents the current 
or electromotive force in the external circuit of either form 
of compound dynamo it is given by means of an equation 
of the form 


My 
A+x Btez 

where A, B, P, and () are quantities which are different 
in different cases, but are always independent of the ex- 
ternal resistance, and x is the conductivity or the re- 
sistance of the external circuit, according as ¢ represents 
the electromotive force or current. The constant A in 
all cases depends only on the resistance of the various 
parts of the machine. 
If wand m are res 


= war: 


ctively the largest and smallest 


| Values of « between which self-regulation is aimed at then 


# m may be called the range of x. That value of x which 
corresponds to the resistance most frequently used may 
be called the usual value of xr and is indicated by &. 

The maximum efficiency 7 of the machine is connected 
with A and é by the relations : 


A=£(1+7) /(1—7) if @ be the external electromotive 
force. 
A=§ (1l—n) /(1+7) if @ be the external current. 


It can easily be shown that the function ¢ has two 





in the future. Meantime there is a very large | Wyoming territory a mountain of solid hematite iron 
field open to Mr. Dowson’s plant, without waiting | with 600 ft. above the ground, a mile wide, and two | 
for the day when “ water gas” mains will be laid | miles long, has been found contiguous to a bed of 


on all over industrial districts, and individual pro- | lignite coal of immense proportion ; eight lakes of solid | 
ducers will not be required, or able to compete. 


| soda, ~~ 1 05 covering 600 _— in —! a 
: ! ..* | vast petroleum basin containing more oil, according to 
This day is, no doubt, to say the least of it, front sq than Pennsylvania pe West Virginia Ach 
sufficiently distant to allow Mr. Dowson to foresee | bined. A great deal of capital is seeking investment 
a goodly future for his system. Into the exact in these far-off regions. The substitution of steel for 
details as to working costs of the two systems we | iron is causing the disemployment of skilled labourers 
do not consider it our province to enter. Those jin mills. It is stated that 100 puddlers are about 
given by Mr. Dowson are clear and reasonable | leaving this State for New Zealand, to work in a large 
enough, and we shall be only too glad if the water- | mill just finished there. 
gas people will write to us and answer his five | 
questions, so that comparisons may be made. It | 
was partly in the hope of inducing some such com- 








MISS TEMPLETON. 


critical values, and that the value of «x corresponding to 
one of these is necessarily negative, unless one of the in- 
ducing spirals is wound so as to diminish the magneti- 
zation. 

Varivus cases are considered corresponding to different 
relations among the magnitudes of the constants A, B, P, 
and Q. The following indications of the method of treat- 
ment may suffice. If A/B< |< /p//Q, @ is positive 
for all positive values of xz, and the critical value of ¢ 
occurs for a negative value of x, su that ¢ diminishes as 
x increases, ence if we write 


4 Q 
At+u Bin” 
we must have 
Pr Q ¢l 


A+u B+p1 +4 





To THE EpiToR oF ENGINEERING. 
| S1r,—To-day Miss Templeton was elected to a 12/. 
| — in the Royal Scottish Corporation, and, as doubt- 
|less some of her success is to be attributed to the votes of 
| some of your readers whose attention was called to the 
case by the notice you were kind enough to give, they will | 
no doubt be pleased to learn the result. 
Yours obediently, 
Henry C. WATERS. 
2, Chiswick-square, Chiswick, W., April 29, 1885. 


parisons that we printed the article referred to by | 
Mr. Dowson. We may just remark that we under- 
stood the statement as to one kilogramme of fuel 
producing one cube metre of gas, to refer to the 
fuel actually consumed in the generator, and not 
including that for raising steam. Mr. Dowson, 
like the water-gas people, seems to consider anthra- 
cite (or we presume also coke ?) as the only fuel for 
his generators. For certain purposes, especially 
for use in gas engines, doubtless this class of fuel is 
the best, if not the only one suitable for the process. 
But just this class of fuel may in some cases be 
very dear, whilst an abundant supply of bituminous | 





THE PHYSICAL SOCIETY. 
Puysicat Society, April 25, Professor Guthrie, Presi- | 


coal and slack could be had; and for ordinary 
firing purposes purity of the gas is of no conse- 
quence. We should like to know from Mr. Dow- 
son whether he considers his apparatus suited to 
working this class of fuel, and especially when it 
yields a large amount of ash. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, April 18, 1885. 
To-pAy’s advices from all the leading iron markets 
between Boston and St. Louis show a moderate con- 
sumption, steady prices, no apparent accumulation of 
stocks, and no disposition to anticipate the require- 
ments ofthe summer. Tide water quotations are as 


follows : For standard foundry iron, 18 dols, to 17 dols. ; 





| dent, in the chair. The following papers were read: ‘‘On 
the Theory of Illumination ina Fog,” by Lord Rayleigh. 
he paper dealt with certain theoretical results based 
upon the assumption that the medium in which the fog 
| was formed and the substance composing the fog itself 
were perfectly transparent. The effect of such a fog 
surrounding a source of radiation would be to diminis 
the radiation, and in the case of a supply of energy from 
without as with the carbon filament of an incandescent 
lamp, the temperature of the source would be increased 
by the fog. A spherical envelope of such a fog surround- 
ing the lamp, and sufficiently thick to be impervious, 
would act as a perfectly reflecting surface. A problem 
closely related to the above, and which is easily worked 
out, is that of light incident normally upon a pile of glass 
plates. If m be the number of such plates and p the) 
fraction of incident light reflected by one plate, 9 (m) the 








light reflected, and y (7m) that transmitted by a pile of m | 
plates, we have ! 


where q is a positive quantity which will be less as the 
self-regulation is more perfect. These equations give : 


=e u—m—q(B+m ; ree 
1+q~ (A-B) c<——_ 


_ G1 p—-m—q(A+my) ; , 
O= ~_ + 3+ m). 
eg = ve ee 


Now since A—B is negative we must, if P and Q are 
positive, have q >(u%-m)/(A+m) and @ fortiori y > 
w-m)/(B+m). 

By similar methods inferior limits to q are found in 
other cases, and it is thus shown that for given values of 
# and m the limit is lower as A is larger. It has, however, 
been proved above that if the maximum efficiency of the 
machine is high, A will be large or small according as it 
is taken from an expression that gives the external electro- 
motive force or the external current. Hence it is more 
difficult to combine high efficiency with good self-regula- 
tion if an approxitnately constant external current is de- 
sired, than if an approximately constant external electro- 
motive force is aimed at. The equations do not lead to 
any simple rules for the relations which should hold be- 
tween the various parts of compound dynamos, but if 
some of the constants are taken as given the values which 
must be assigned tothe others can be calculated if a given 
efficiency for the usual value of x and a given deviation 
from perfect self-regulation between given values of @ are 
to be attained. ‘On the Determination of the Heat 
Capacity of Thermometer,” by Mr. J. W. Clarke. The 
method consists in the estimation of the masses of the 
mercury and glass of the thermometer, by weighing the in- 
strument in air and immersed in water and again in water 
when immersed to the extent usual in the thermal experi- 
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1e specific gravity of the glass and mercury being 

heer a absolute mene immersed can be readily cal- 
culated and consequently their thermal capacity. A 
hotometer which enabled a comparison to be made be- 
a the light of a lamp emitted at any angle, and a 
standard, was exhibited by Mr. Dibdin, and the action ex- 
plained by Mr. Livingstone, who stated that the maximum 


amount of illumination took place at an angle of 45 deg. 








MISCELLANEA. 

Tue last of the five Metropolitan Subway schemes, the 
Clapham and City Subway, has been abandoned. 

The death is announced of Mr. J. D’A. Samuda at | 
the age of seventy-one years. | 

The reconstruction of the Hecate has proved so satis- 
factory that the Gorgon is to be treated in a similar 
manner, | 

An inquiry has been commenced at the Agricultural | 
Department of the Privy Council into the best means of | 
preserving ensilage. 

Ensilage has now become a regular article of commerce, 
and can be purchased at Maldon, in Essex, for 50s. a ton. | 
It is sent by rail in casks. | 

A meeting has been held in the City for the purpose of 
forming a naval brigade, to consist of pilots, watermen, 
and lightermen, for the defence of the Thames. | 


Wilkes’s Metallic Flooring Company have declared a 
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has sacrificed gear in avoiding injury to a cable. The 
freedom of action of belligerents is not restrained. The 
convention is to remain in force for five years certain, and 
the different contracting parties have each undertaken to 
promote a Bill in their respective legislatures to put the 
provisions in force. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Y esterday there was a fair 
attendance on ’Change, but business was as depressed as 
ever, and prices were drooping. No. 3 g.m.b. f.o.b. Tees 
was offered freely at 33s. 6d. per ton, and in several in- 
stances a lower figure was accepted. Buyers are shy 
about entering into fresh contracts in consequence of the 
grave political situation, and the depression which is not 


altogether attributable to the political disturbances is | 


aggravated by them. It is not expected that there will 
be any improvement until the Afghan question is de- 
finitely settled. Shipments of iron at Middlesbrough 
remain small for the time of year, being up to date this 


same period in March. Hematite pig iron continues low, 
Nos. 1, 2, and 3 f.o.b. west coast ports changing hands at 
43s. 6d. per ton. The manufactured iron trade is steady 
and 4/. 17s. 6d. is the price of ship plates, and 4/. 10s. 
that of angles less 2} per cent. at makers’ works. 
Engineering and Shipbuilding.—Engineers and ship- 
builders are better employed than they were a few weeks 


further interim dividend at the rate of 10 per cent. per | 93% but no orders of any moment have been placed since 


an annum for last quarter. 


A water main of the New River Company burst on 
Wednesday last and flooded the Haverstock Hill tunnel 
of the Midland Railway to a depth of 4ft, for about five 
hours. 

A new line of steamers run fortnightly between Canada 
and France has been subventioned by the Canadian 
Government. ‘The ports of call will be Havre, Swansea, 
Baltimore, Halifax (U.S.), and Quebec. 


The entrances to the Inventions Exhibition will be pro- 
vided with 26 turnstiles by Messrs. Isles and Co., of 
Southwark-street, S.E. Fourteen of these are to be placed 
in the subway, and are to be so arranged that they will 
register the number of persons going in and coming out. 

The tug India, lately built at Dundee, has been in- 
spected by the Admiralty with a view to purchase. She 
is stated to be the largest and most powerful tug in the 
world, and was designed for towing ships up the 
Hooghly. 


The scheme of drainage proposed for Toulon in con- | 


sequence of the cholera epidemic has been approved by 
the technical commission, but much has yet to be done 
before all the necessary formalities have been gone 
through, and the money raised. 


Inquiry has been made by a circular from the Horse 
Guards as to whether any volunteers who have been edu- 
cated as civil engineers desire to offer themselves for 
service at home to replace officers of the Royal Engineers 
required abroad. 


| 
On the recent trial of the Pylades the new fourteen- | 


gun corvette, 1420 tons, the speed attained averaged at 
the rate of 144 knots per hour, which is in excess of the 
speed of other vessels of her class. The engines, by Messrs. 
Laird and Co., cost about 14,000/. 


The relative amount of Colonial and American tinned 
meat used in the army was in 1882, 475,000 lb. American 
and no colonial; in 1883, 150,000 lb. American, and 
122,000 lb. colonial ; in 1884, 3,465,000 lb. American, and 
648,000 lb. colonial. The rectangular American tins are 
more convenient for stowage. 


Sir Joseph Bazalgette, in the course of his evidence 
before the Select Committee on overhead wires, stated 


that there are 800 miles of such wires in the metropolis, | 


and ten times that number of underground wires. He 
had no idea of the life of these wires, but as they became 
worn he anticipated further accidents. 


The Admiralty last week ordered twenty first-class tor- 
| boats of a larger size than any hitherto built, from 
Messrs. tates, and Co. Messrs. Yarrow and Co. 
have also received an order for twenty boats of the same 
length, 125 ft. These are to be fitted for carrying guns in 
the first instance, but will be so arranged as to be easily 
convertible into first-class torpedo boats. 


The latest addition to our torpedo fleet is a first-class 
Thornycroft boat. She is 113 ft. long, 12 ft. 6 in. wide, 
and has a draught of 1 ft. 11 in. forward and 5 ft. 9 in. 
aft, with 8} tons on board, and 711 indicated horse- 
power, she made 19.23 knots. She left Chiswick at half- 
past eleven a.in. yesterday week, and arrived at Ports- 
mouth about eight o'clock the next morning, having en- 
countered rough weather on her run, 


_ Inorder to avoid expense in practising the naval] gunners 
in aiming with big guns, arifle barrel is fixed in the 
centre of the tompion, so that its axis coincides with 
that of the gun. The rifle barrel will be fired at the target, 
and the accuracy with which the gun has been laid will be 
demonstrated. It is said that ‘‘the advantages are not 
only in the economy of powder and shot, but also in the 
saving of the guns ;” which will therefore, we suppose, 
be liable to burst or become disabled in action. 

The International Convention for the preservation of 
submarine telegraph cables entered into by the principal 
nations of the world, makes it punishable to injure a cable 


the Government contracts were given out. here is still 
works are pretty well occupied. Prices of steel plates are 

| still maintained, but there is ample room for further 

rmcon 4 at the several mills which have recently been 

| started. 

| The Coaland Coke Trades.—Coals for shipment are in 
better request owing to the strike in the South Yorkshire 

collieries, but coke is dull. 


| Settlement of the Strike on the Wear.—The strike of three 
| important sections of the shipyard men, viz., shipwrights, 
| joiners, and smiths, on the River Wear, which has existed 
| for about nine weeks, has now been brought to a close. 
On Monday the masters held a meeting, and decided that 
| the yards should be opened to carpenters, joiners, and 
| smiths at the rate of wages current prior to the strike. 
| This decision has been submitted to the men through their 
| secretary, and while there is a feeling that a board of 
' concilation for the settlement of trade disputes should be 
formed, the men intend to resume work at once. 


Death of a Shipbuilder at Middleshrouyh.—We regret to 
| announce the death of Mr. William Harkess, shipbuilder, 
| of Middlesbrough. The deceased gentleman was a native 
| of Monkwearmouth, where he followed the business of a 
| shipbuilder. In 1856 he removed to Middlesbrough and 
{established a shipyard there, since which time he has 
| built vessels of wood, composite, and iron. For the past 
| few months Mr. Harkess, who was in his seventy-fifth 
| year, has been invalided, and on Saturday last he expired 


| 


| at his residence, Park-road. 


Iron Founding.—Throughout the North of England 
| ironfounders are fairly well employed, and some firms are 
| really busy. Messrs. Ashmore and White, of Stockton, 


| who have acquired considerable reputation as builders of | 


ras-holders, have turned over their works to a limited 


iability company. Amongst the members of the new 
| company are the well-known names of Mr. Ashmore, Mr. 
| William Whitwell, Mr. E. L. Pease, and others. The 
;company are now constructing one of the largest gas- 
holders in the world, it being 250ft. in diameter and 
152 ft. in height. The company have orders on their books 
which will occupy them for some time to come. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Great Lock-Out and Strike of Miners in South and 
West Yorkshire.—This question is daily becoming a more 
serious one not alone to the mining community, but tothe 
whole commercial portion of the district. Upwards of 
200,000/. paid weekly in wages a month ago to the colliers 
is now missing in circulation. This threatens bankruptcy 
| to hundreds of small tradesmen, and with so many of the 
large collieries idle, the losses to capitalists must be enor- 
mous. A more difficult problem to solve than this it 
would be difficult to find. Many of the men are desperate 
in their determination to resist the reduction of 10 per 
cent. and go so far as to say, that if they return to work 
at some of the pits, through force of circumstances, they 
will not at those where the agitation commenced, but wil 
‘* strike” them for a year. 


Strike of Seamen and Firemen at Goole.—At a mass meet- 
ing of seaman and firemen of Goole, it has been resolved 
to adhere to their resolution that 28s. shall be their weekly 
wages. 

Sheffield Water Company.—For years past the Sheffield 
Water Company—a private company incorporated under 
| Act of Parliament—has been at legal warfare with 
{the inhabitants of Sheffield. In every instance the 
{town has been worsted in its battles with the com- 
|pany. Now the company has been compelled to take 











{the defensive. At the tifty-fifth ordinary general meet- | 


|ing of the company which has been held, the chair- 
| man said, that notwithstanding the drought last summer, 
| which affected other towns, Sheffield had had a constant 

supply of water, the company had an increased in- 


annum was declared. In the course of the proceedings 
the chairman said he was as sorry as anything that they 
were obliged again to embark on legal warfare. It would 
be a costly affair and more harassing to him than they 
were aware of. Bnt the matter at issue was one of extreme 
importance. Supposing the rating authorities got their 
own way, and the example of the Sheffield township was 
followed, the effect would be not only the sweeping away 
of the ordinary dividends but a great part of the dividends 
to the preferential shareholders would also disappear. 
The thing could not be tolerated for-a moment. They 
would make the proceedings as short and as little costly 
as possible, but the matter would have to be fought to the 


| bitter end. 


The Depression in Trade.—With the daily published 
notices of more warlike news as concerning the two 
greatest empires of the earth, the paralysis in trade be- 
comes more apparent. Every manufacturing town in 
Yorkshire is feeling the convulsion, and the solitary ex- 
| ceptions are the armour plate and gun mills of Sheffield, 
| and the engineering trades of Leeds and district. Nearly 
| every department of industry is suffering more or less 
| from the protracted depression of trade, and the present 





| month 64,100 tons as compared with 60,500 tons to the | is a trying time not only for the working men, but for the 


| monied classes also. 


| The Coal Market.—Notwithstanding the fact that the 
| supply of coal has latterly been so much reduced, there is 
| a plentiful supply in the market. Prices which went up 
| 2s. to 23, 6d. per ton, are again rapidly falling, and before 
| long there is no doubt the uld quotations will prevail. 





| 


|afair inquiry for steel steamers, and the several steel | NOTES FROM THE SOUTH-WEST. 


| Alexandra (Newport) Docks.—A special report from the 
| examiner of Private Bills has been laid on the table of 
| House of Commons to the effect that, in the case of the 
| petition for additional provision in the Alexandra (New- 
| port and New South Wales) Docks and Railway Bill, the 
| Standing orders have been complied with. It has been 
ordered that it be an instruction to the committee on the 
Bill that they have power to make provision therein 
accordingly. 

The Ocean Sliding Scale-—An award under the Ocean 
Collieries Sliding Scale has been published in the usual 
way. The result of the audit involves a reduction of 1} 
per cent. in wages. 


Cardiff Water Works.—When tenders were invited by 
the Cardiff Town Council in July, 1884, for the construc- 
tion of new water works at Llanishen, a large number of 
contractors responded, and the tender of Messrs. Walker 
and Co. was accepted. Mr. August Krauss, whose tender 
was 4684/. below the one accepted, has now brought an 
action against the council to recover 1000/. for expenses 
and loss of profit on the contract. It is alleged in the 
statement of claim that at the time the advertisement for 
tenders was issued the defendants had no intention of 
letting the contract, they having previously arranged that 
it should be given to Messrs. Walker, and that the 
publication of the advertisement was partly a device to 
ascertain what the cost of the work would amount to when 
executed, and partly to shield the defendants from public 
condemnation. The defence set up by the council is that, 
in accepting the tender of Messrs. T. A. Walker and Co., 
they acted in good faith, and without any fraud or cor- 
ruption or secret arrangement whatever, and that by the 
terms of the specification furnished to the plaintiff it was 
po sg provided that the defendants were not bound to 
accept the lowest or any tender. 


The Dominion Line.—Several members of the Docks 
Committee of the Bristol Town Council on Wednesday 
| met Mr. Flyn, who is connected with the Dominion line 
|of steamships, and that it was stated the first vessel 
| of that company will visit Bristol on June 3. It is stated 
i “*. Flynn is about to take up his residence in 
| Bristol. 


Newport Slipway, Dry Dock, and Engineering Company 
| (Limited).—The directors of this company have declared 
| an interim divided at the rate of 74 per cent. per annum 
| for the half-year ending March 31. 
| Cardifi.—The steam coal trade remains in much the 
| same trade, business having been generally quiet. Patent 
| fuel has remained without much change ; the shipments 
|made have been pretty good. In the iron ore trade 
| prices have presented a slight improvement. Last week’s 
| clearances comprised 137,975 tons of coal, 3503 tons of 
| ot fuel, 1307 tons of coke, and 1181 tons of iron. From 
| Bilbao there were received 7461 tons of iron ore and 812 
| tons came to hand from other sources. 


| Newport.—The steam coal trade has remained generally 
| unaltered. A contract for one of the Irish railway com- 
| panies is stated to have been secured during the last few 
| days by the Ebbw Vale Coal, Steel, and Iron Company 
|(Limited). The manufactured iron and kindred trades 
still continue inactive. Last week’s coal clearances 
| comprised 61,412 tons. From Bilbao there arrived 4490 
tons of iron ore, and 4414 tons came to hand from other 
| sources. 

| 











| Ratts 1x Avustria.—There are eight rolling mills in 

| Austria, and seven of these have made an arrangement 

' for equal prices and an equal distribution of orders. This 
arrangement is to hold good until 1888. 


| Erratum—Box anp Water's Gas Scrupper.—In 
| describing Box and Waller’s gas washer and scrubber on 
| page 405 of our number of the 17th ult., it was stated that 
| the apparatus illustrated was for the Luton Gas Works. 


wilfully or by culpable negligence. It grants compensat | come of about 2000/., and the baths dispute had been | This was an error, the apparatus having been made for 


tion, to be paid by the owner of the cable toa ship that 


settle:l. .A dividend after the rate of 2) per cent. per 





the St. Albans Gas Works, 
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NOTES FROM THE NORTH. 
Guascow, Wednesday. 
Glasgow Pig-Iron Market.—The pig-iron warrant market 
opened easier last Thursday, and, although not closing at 
the best, it recovered Wednesday’s fractional decline. 
Transactions were reportedonforenoon Change at 41s. 74d. 
to 41s. 9d. cash, also at 41s. 10d. to 41s. 11d. one month, 
the close being buyers at 41s. 84d. cash and 41s. 104d. one 
month, and sellers asking 4d. per ton higher. In the 
afternoon business was done at 41s, 8id. and 41s. 8d. cash, 
also at 41s. 104d. and 41s. 10d. one month, with buyers at 
the close offering 41s. 8d. cash and 41s. 10d. one month, and 
sellers at 4d. per ton more. Friday’s market was firmer and 
prices improved 14d. per ton, but the close was still 14d. per 
ton under that of the preceding Friday. There were trans- 
actions during the forenoon at 41s. 8d. to 41s. 9d. cash, 
also at 41s. 94d. to 41s. 104d. one month, and buyers at 
the close were offering 41s 9d. cash, and 41s. 11d. one 
month, with sellers at $d. more per ton. Business was 
done in the afternoon at 41s. 94d. and 41s. 10d. cash, also 
at 41s. 114d. and 42s. one month, with sellers at the close 
at 41s. 10d. cash and 42s. one month, and buyers at 4d. 
er ton under. The warrant market was strong on 
Monday, and prices closed at an advance of 14d. per ton. 
Business was reported during the forenoon at 41s. 10d. 
to 41s. 114d. cash, also at 42s. to 42s. 1d. one month, and 
buyers at the close were offering 41s. 11d. cash and 
42s. 1d. one month, with sellers at 4d. per ton higher. In 
the afternoon there were transactions at 41s. 114d., 42s., 
and down to 41s. 11d. cash, also at 42s. 14d. and 42s. 2d. 
one month, and the close was sellers at 41s. 114d. cash and 
42s, lid. one month, with buyers at 4d. per ton under. 
Yesterday’s market was weak, and prices declined 14d. per 
ton from Monday’s close. In the forenoon market trans- 
actions took place at 41s. 104d. down to 41s. 94d. and 
back to 41s. 104d. cash, also at 42s. O}d., 41s. 11d., and 
42s. one month, with sellers at the close asking 41s. 104d. 
cash and 42s. 04d. one month, and buyers at 4d. less per 
ton. Business was done in the afternoon at 41s. 104d. 
and 41s. 10d. cash, also at 42s. and 41s. 114d. one month, 
the close being sellers at 41s. 10d. cash, and 42s. one 
month, and buyers at 4d. per ton less. A lower range of 
prices was reached to-day, the market being much de- 
pressed. Business was transacted in the forenoon at 
41s, 9d. cash, also at 41s. 104d, and 41s. 11d. one month, 
the close of the market being buyers at 41s. 9d. cash and 
41s, 11d. one month, with sellers asking 4d. higher per 
ton. In the afternoon market business was done at | 
41s, 9d. down to 41s. 74d. cash, also at 41s. 10d. to 41s, 9d. 
one month, and subsequently there were sellers at 41s. 84d. 
and 41s. 104d. cash and one month respectively, and 
buyers at 4d. per ton lower. It is understood that much 
of the business that is being done in warrants is in the hands 
of one or two large operators. The movements either 
way at present depend very much more on whether they 
relax or strain their hand than on the state of trade. Con- 
tinued quietness prevails, and the amount of actual busi- 
ness passing is on the most limited scale, the demand 
being in no way improved either from abroad or for home 
consumption. The uncertainty prevailing in_ political 
affairs is exerting a very depressing effect. There are 
still 90 blast furnaces in actual operation, as against 
95 at this time last year. Much disappointment is 
being expressed at the decline in the shipping de- 
partment, the exports last week from all Scottish ports 
amounting only to 8896 tons, as compared with 10,820 | 
tons in the preceding week, and 11,834 tons in the corre- 
sponding week of last year. To the United States there 
were despatched 700 tons; to Canada, 1675 tons; to 
Australia, &c., 520 tons; to France, 160 tons; to Italy, | 
305 tons; to Germany, 340 tons; to Russia, 200 tons 3| 
to Holland, 650 tons; to Belgium, 105 tons, and lesser | 
uantities to other countries. The stock of pig-iron in | 
Messrs. Connal and Co.’s warrant stores stood at 594,847 | 
tons yesterday afternoon, as against 593,703 tons yester- 
day week, showing an increase for the week amounting to | 
1114 tons. | 
Shipments of Locomotives.—Amongst the shipments of | 
machinery, &c., to foreign and colonial ports from the | 
Clyde reported last week, there were nine locomotives and | 
tenders, of the value of 23,200/.; four for Sydney, three 
for Calcutta, and two for Bombay. 





The Singer Manufacturing Company's Works.—The new 
sewing machine works of the Singer Manufacturing Com- 
pany at Kilbowie, near Clydebank, are now so far com- 
pleted that they are giving employment to quite an army 
of workmen. Lottery there have been between 3000 and 
4000 of them travelling from Glasgow to Kilbowie and 
back daily by the Glasgow and Dumbartonshire Railway. 
By-and-by many of them, who either from choice or neces- 
sity at present reside in Glasgow, will find house accom- 
modation near the works. 


Carmyllie Stone for the Forth Bridge.—As indicating to 
some extent the magnitude of this important engineering 
work, it may be mentioned that up till a few days ago 
close upon 12,000 tons of stone from Carmyllie quarries 
had been shipped from Arbroath Harbour. 


Mining Institute of Scotland.—The eighth annual meet- 
ing of this institute was held at Hamilton last Thursday 
night, on which occasion the new president, Mr. J. S. 
Dixon, delivered a comprehensive and very interesting 
opening address. Discussion subsequently took place 
on papers read at former meetings of the Institute. 


The Royal Scottish Society of Arts.—A meeting of this 
Society was held on Monday night. Councillor Dr. 
Russell occupied the chair, and there was a good attend- 
ance. Mr. William Sturrock, jeweller and watchmaker, 
St. Andrew-square, exhibited an automatic twenty-four 
hour dial for clocks and watches, invented by himself and 
Mr. John Meek, his assistant. It showed the disc of an 
ordinary dial, having slots and a movable disc behind, 





on which were the hours from 0 to 24 alternately. Mr. 
Sturrock explained that ‘during the first part of the day 
0 to 12 were shown on the dial, which then changed auto- 
matically, and the hours from 12 to 24 were shown. The 
dial then went back to its original position ; and it was 
claimed that this simple arrangement prevented confusion 
in reading the time. A new escapement for electric 
time indicators was also shown by Mr. Sturrock, who 
received a vote of thanks, favourable comments being 
made on the dial invention. The secretary, Dr. Sang, 
read a letter from Mr. James Hewat to the Astronomer 
Royal, with reference to time signals in Egypt, which 
had been provided at two places by the Government in 
the form of time balls and guns. fr. W. Allan Carter 
communicated a paper on ‘‘Canadian Sanitary Prac- 
tice,” by Mr: Alan Macdougall. 


Lord Blantyre and the Clyde Trust.—On Wednesday and 
Thursday of last week a formal inspection was made of 
that portion of Lord Blantyre’s estate at Erskine, where 
it is claimed by the owner that the Clyde Trustees had 
done damage to his property by their improvements of the 
navigation of the Clyde. It may be remembered that the 
claimant seeks payment of 100,000/. for the alleged 
damage. The matter is under arbitration in London 
befere Sir Frederick Bramwell for Lord Blantyre, Mr. 
James Abernethy for the Clyde Trust, with Sir Henry 
Hunt as oversman. These gentlemen, accompanied by 
two local experts who have been examined in the case, 
were the inspecting party. 








LAUNCHES AND TRIAL TRIPS. 

A STEEL paddlewheel steam launch 65 ft. long ty 11 ft. 
broad was launched on the 22nd ult., by Messrs. Matthew 
Paul and Co., from their works at Dumbarton. She 
has been built to the order of Messrs. P. McIntosh and 


Sons, Glasgow, for the Indian Government under the | 
superintendence of Messrs. MacNicol and Co., Glasgow, | 


and will be fitted with a powerful pair of engines by the 
— to give a speed of ten miles on a draught of 
in. 


The new twin-screw tug Hercules—the latest addition 
to the extensive and well-equipped fleet of steamers 
owned by the Clyde Shipping Company—had her official 
trial trip on the Clyde on Friday, the 24th of April. A 
duplicate of the Gulliver, and measuring 125 ft. by 21 ft. 
6in. by 12 ft. 3in., she was built by Messrs. Napier, 
Shanks, and Bell, of Yoker, near Glasgow, and her 
engines, which indicate 560 horse-power, were constructed 


by Messrs. Rankin and Blackmore, Greenock, ang are | 
ey | 


known as Rankin’s patent twin-screw engines. 
have cylinders 23 in. and 42 in. in diameter, respectively, 
with piston stroke of 30 in., steam of 80 1b. working pres- 
sure being provided by a large single-ended steel boiler. 
Messrs, Rankin and Blackmore have now made nineteen 


sets of engines of this type, five of them being for steamers | 


of the Clyde Shipping Company. On the measured 


| mile the Hercules steamed at the rate of 11.58 knots per 


hour, which was considered highly satisfactory. She 


| is one of the most powerful tugs afloat. 


On the same day, the screw steamer Britannia, lately 
built and engined by Messrs. S. and H. Morton and 
Co., Leith, for Messrs. James Currie and Co., of the 
same port, ran her official speed trials on the measured 
mile at Gullane Ness, on the Firth of Forth. The trials 
were very exhaustive and proved to be highly satisfac- 
tory. -They extended over several hours, and were 
superintended by Mr. 


speed attained was 12 knots per hour. The Britannia is 
to be engaged on<the Leith and Newcastle trade. 


On Saturday, the 25th ult., the new screw steamer El 


Callao, which was recently built and engined at Leith by | 


Messrs. Ramage and Ferguson, had her trial trip on the 
Forth with most satisfactory results. The vessel has 
been specially designed for the New York and Orinoco 
River trade, and built to the order of Messrs. Walker, 
Donald, and Co.; she is a vessel of over 1000 tons gross 
register, and has exceptionally large storage capacity for 
light cargo, together with very superior accommodation 
on the upper deck for twenty-five first-class passengers. 
The mean of several trials gave a speed of 11} knots. 
Only five months have elapsed from the date of signing 
the contract for this vess Y until her delivery. 

Messrs. Aitken and Mansel, Whiteinch, Glasgow, on 
Tuesday, April 28, launched a handsome screw steamer 
named the Moravia, a vessel of about 1400 tons register. 
She has been built to the order of Mr. James Cormack, 
Leith, for the Baltic trade, and is being supplied by 
Messrs. Hutson and Corbet, Glasgow, with engines of 750 
indicated horse-power. 


fi 


FOREIGN AND COLONIAL NOTES. 
Wellington Industrial Exhibition.—Preparations are 
being made for an industrial exhibition, which is to be 
held at Wellington next August. The proposal, which 
was started by Sir Julius Vogel, is that an industrial ex- 
hibition should be held annually in New Zealand, taking 
the principal cities of the colony in turn. 


Niagara Cantilever Bridge.—The first annual inspection 
of the Michigan Central cantilever bridge has just been 
completed. The bridge was opened for business December 
20, 1883, and has been in use ever since with an average 
of 500 cars passing over it daily. The inspection lasted 
four days, and was made by Mr. A. V. Ryland, superin- 
tendent of construction, and Mr. B. F. Betts, acting 
engineer during its construction. Every part from the 





James Currie and Messrs. David- | 
son and Caldwell, consulting engineers. The average | 





ee" to anchor abutments was thoroughly inspected. Mr, 
tyland reports that not the slighest variation in the 
structure has taken place since its completion, 


Great European Tunnels. —The Mont Cenis tunnel 
was commenced in the summer of 1857, and was not com- 
pleted and ready for traftic till the autumn of 1871, thus 
occupying more than thirteen years in itsconstruction. The 
St. Gothard tunnel occupied eight years, and the Arlbere 
tunnel only about three years. S 


Canadian Railways.—The Canadian Parliament will be 
asked this winter to charter a line from Ottawa to Brock- 
ville. The length of the line will be 57 miles, and the 
grades will be easy. 

Wuter in South Australia.—An important discovery of 
water has been made at Storm Creek, on the South 
Australian overland line of telegraph. By this discovery 
one of the worst stages on the route has been rendered 
easy of access by travellers. 


American Locomotive Building.—A large order for loco- 
motives has been received by the Schenectady Locomotive 
Works from the Chicago and North-Western Railroad 
Company, and an additional force of men will be set to 
work in consequence. 


South Australian Defences.—Repairs have been carried 
out in Fort Glanville, and the arming of Largs Fort has 
been completed. The expenditure of the South Austra- 
lian Government on defences during the past financial 
year amounted to 37,167/. 5s. 10d. 


Belyian Steel Rails.—The exports of steel rails from Bel- 
gium last year were 63,977 tons. The corresponding ex- 
ports in 1884 were 80,009 tons, 


Steel Rails in the United States.—Steel rails have steadily 
fallen in value in the United States during the last twelve 
months. In April, 1884, prices ranged between 324 dols. 
and 34 dols. per ton; in May, between 32 dols. and 
33 dols. per ton ; in June, between 304 dols. and 324 dols, 
per ton; in July, between 28 dols. and 31 dols. per ton ; 
in August, between 265 dols. and 28 dols. per ton; in 
September, between 26} dols. and 274 dols. per ton ; in 
October, between 27 dols. and 28 dols. per ton; in No- 
vember, between 27 dols. and 28 dols. per ton; in De 


|cember, between 27 dols. and 28} dols. per ton; In 


January, 1885, between 27 dols. and 28 dols. per ton ; in 
February, between 264 dols. and 27 dols. per ton; and in 
March, between 26 dols. and 27 dols. per ton. Prices 
were thus at their lowest in March. 


Rolling Stock on the Chicago, Burlington, and Quincy.— 
At the close of 1884, there were 587 locomotives upon the 
Chicago, Burlington, and Quincy Railroad, as compared 
with 542 at the close of 1883, 522 at the close of 1882, and 
484 at the close of 1881. The number of passenger, mail, and 
express cars upon the system at the close of 1884 was 386, as 
compared with 356 at the close of 1883, 353 at the close of 
1882, and 297 at the close of 1881. The number of freight 
and other carsin use at the close of 1884 was 22,252 as 
compared with 20,790 at the close of 1883, 20,174 at the 
close of 1882, and 18,553 at the close of 1881. 
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STEAM BOILERS. 
5943. A. Pifre, Paris. Steam Boiler. [6d, 1 Fig.) 


April 4, 1884.—The boiler comprises two concentric cylinders, be- 
tween which the water is contained, and which may be suitably 
stayed. The grate is formed by aserpentine pipe and flat coil, con- 
nected at its ends to the boiler below the water level and at diffe- 
rent levels, so as toinsure circulation. The boiler is inclosed in a 
casing. Within the boiler is a tapered concentric movable tube 
designed to receive a supply of fuel for the grate. The{products 
of combustion pass from the grate between the tapered tube and 
the innercylinder. A fandriven by an engine may be arranged 
below the grate if the draught is insufficient. (Accepted April3, 
1885). 


6382. E. Field and H. Aydon, London. Soqgvesns 
wherein Steam is Generated to Actuate Motive- 
Power Engines. (6d. 4 Figs.) April 15, 1884.—This has 
reference to apparatus wherein steam is generated, and the gases 
resulting from combustion of fuel to provide the necessary heat 
for generating the steam are cleansed, and they and the steam 
are used together to perform work. The air for supporting com 
bustion is drawn or forced into the combustion chamber, and the 
products of combustion, after leaving the combustion chamber, 
and before or after they are mixed with the steam, are 

intoa chamber divided by partitions into two or more compart- 
ments, which together form the course of the vapour, such course 
having acontinually increasing area, so as to facilitate the deposi- 
tion of solid particles which may be received in water contained in 
thechamber. The products to be cleansed enter the chamber some 
distance above its bottom part, and are caused to descend, and 
afterwards torise and escape at or near the upper part. The ad- 
mixture of the products of combustion with steam is effected by 
means of an ejector, which serves to draw the products from the 
combustion chamber, and to force them at the desired working 
pressure into a well-lagged reservoir, which may be constructed 
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+ nilarly to the depositing chamber, which may then be dispensed 
era ‘desired. (Sealed April 17, 1885). 

7004. J.H. Harrison, Chester. Steam Generators. 
tid. 1. Fig.) April 30, 1884.—The boiler comprises a number 
of similar sections each consisting of a short hollow cylinder, the 
ends of which are bored and fitted with tubes as in ordinary 
horizontal tubular boilers. The tubeplates are each provided 
with three holes fitted with flanged ferrules. Horizontal bolts 
yass through these holes and secure the sections together, the 
spaces between the bolts and the insides of the ferrules forming the 
necessary connections between the water and steam spaces of 
the sections. The tubes of the sections are also arranged to be 
in alignment with one another, the smaller ends of the tubes of 
one section entering the enlarged ends of the tubes of the next 
adjacent section. (Accepted March 17, 1885). 


7326. D. Nicholson, Middlesbrough-on-Tees. Steam 
Boilers or Generators. (6d. 2 Figs.) May 6, 1884.—The 
flame and gases from the furnace are mixed with atmospheric 
airin a separate combustion chamber. The invention is shown 
applied to a vertical boiler. A cylindrical chamber C, fitted im- 
mediately over the furnace B, communicates with the furnace by 
a flue or flues D, and is preferably fitted with cross tubes E. One 
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end of the chamber C opens out through the shell of the boiler, 
and is fitted with a door G through which air is admitted in re- 
gulated quantity by means of adjustable apertures. To thoroughly 
mix the gases the door is fitted with a deflecting shield K, the air 
being deflected downwards so as to meet the gases and flame. 
The air introduced into the chamber C may be cold or be heated. 
(Accepted March 6, 1885). 


8054. W. S.Sutherland, Birmingham. Steam Gene- 
rators and Condensers. [id. 1 Fig.) May 22, 1884.—The 
generator or condenser is constructed by the electro-deposition of 
copper or silver upon an easily fusible material formed in the 
desired shape. When the deposition is complete the fusible 
material is melted out, and the generator or condenser so formed 
annealed. Generators or condensers so formed consist of a 
number of small tubes or spaces of small sectional area exposing a 
large surface to heat or cold, and able to resist very high interna 
pressure. (Accepted March 17, 1885). 


8210. M. P. W. Boulton, Tew Park, Oxon. Gene- 
rating Steam or Vapour. (6d. 7Figs.] May 26, 1884.— 
The method of generating steam consists in first heating, by fire 
burning under ordinary pressure, refractory material arranged 
with numerous interstices in a vessel or heater, and subsequently 
putting this vessel or heater in communication with the boiler, 
and causing steam or vapour from the boiler to circulate through 
the boiler and heater, so that after being superheated in the 
latter, it returns to the boiler and generates steam or vapeur 
therein by immediate contact with the liquid. Referring to the 
illustration, the pump C worked by the steam cylinder D draws in 
steam from the boiler B through the pipe P, and sends it through O 
into the lower part of the heater H, from which it ascends through 
the annular space around the firebricks, or heated body, and 
subsequently descends through the spaces among these to 
the space E, whence it passes by the pipe T hack to the boiler B, 








It issues beneath the water and rises through perforations in the 
plate F in numerous fine streams, generating steam with which it 
rises to steam space S. The excess of steam is led away by the pipe V 
to be utilised. The steam is raised for working the pump C at the 
commencement of the operations by means of a fireplace beneath 
the boiler. The generation of steam may be controlled by a 
governor whichacts ona throttle valve in the steam supply of the 
pump. Ina modification of the boiler B, it is constructed as a re- 
yenerator, water being caused to drop upon the bodies composing 
the regenerator, and descending along with the superheated 
steam, the steam supply being taken from the bottom. In another 
modification, the circulating pump is dispensed with, the circula- 
tion being caused by the difference of temperatures. The boiler may 
also be heated atthe commencement of the operation by causing 
a portion of the products of combustion from the heater to pass up 
through it. Arrangements suitable for portable or locomotive 
=. or for marine engines are also shown. (Accepted March 6, 
$85). 


8364. W. Bentley, Middlesbrough-on-Tees. Cross 
Tubes for the Flues and Furnaces of Steam Boilers. 
(6d. 10 Figs.) May 29, 1884.—This consists in constructing cross 
tubes for flues and furnaces of steam boilers from plate iron or 
plate steel with three, four, or six ends, the tubes to be welded 
and made seamless, and flanged at each or any end. (Accepted 
March 6, 1885). 


8896. T. and R. Stirling, Govan, Lanark. Vertical 
Steam Boilers, (6d. 3 Fiys.] June 12, 1884.—The boiler 
consists of an outer shell forming a water space inclosing a cylin- 
drical low set firebox with a narrow annular water space between 
it and the outer shell fitted with doors through which fuel is fed 





into an annular grate. The firebox is closed at the top by 
an annular tubeplate, and is formed with a large central 
chamber projecting down from the tubeplate through the fire 
chamber and grate bars, and having a closed end below. 
Tubes extend fromthe upper part of the central chamber to the 
annular water space surrounding the firebox. A low cylindrical 
flame chamber is formed in the upper part of the water space and 
is provided with a tubeplate below joined and secured to the fire- 
box tubeplate by a set of a parallel tubes through which the 
flames and hot gases pass to the flame chamber, and thence tothe 
central vertical chimney. Inclined tubes extend from a domed 
part of the upper tubeplate to the upper dome of the flame 
chamber, being arranged in the form of a cone with its smallest 
end downwards. An air-last pipe is led down the chimney into 
an air-heating vessel in the centre of the flame chamber, and 
having two or more pipes extending through some of the vertical 
tubes to a circular perforated ring in the upper part of the firebox. 
(Accepted March 24, 1885). 


10,053. J. Tobin, London. Effecting the Combus- 
tion of Smoke and Unburnt Gases in the Tubes of 
Steam Boilers. (8d. 11 Figs.) July 11, 188+.—Highly heated 
air is introduced to the gases in the tubes or flues beyond the 
bridge or firebox. by which means a secondary or complete com- 
bustion is set up within the tubes. The heated air is induced by 
the draught or current of gases. One or more fairly air-tight 
casings are provided in the smokebox or other suitable part of the 
boiler, and communicate with the atmosphere by suitable open- 
ings provided with ‘adjustable valves. A tube(or tubes) passes 


from this chamber into each flue or tube, and is carried along for | 


some distance, its end being fitted with a conical deflecting appli- 
ance so as to divert the current and turn it in the same direction 
as the flow of gases from the fire, (Accepted March 27, 1885). 


11,017. S. Boswell, Salford. Furnace or Flue 
Seams. (6d. 4 Figs.) August 7, 1884.—As shown in the draw- 
ings attached to this specification, the flue tubes are formed of a 
number of similar sections, slightly conical and formed with ex- 
ternal flanges ateach end. These flanges are secured together by 
rivets. The joint forms a rigid joint to resist collapsing of the 
tube, and allows for expansion and contraction in a longitudinal 
and circumferential direction. (Accepted March 31, 1885). 


13,733. G,. H. Taylor, Live 1. Steam Generators. 
(Sd. 14 Figs.] October 17, 1884.—The generators are constructed 
so that the fuel is converted into gas in the central part of the fire- 
box, and the combustion chamber is formed between the producer 
and the outer casing of the firebox. The generators may be 
grouped round secondary vessels which are in communication with 
them, and in which the waste gases are used to heat the feed 
water. Referring to the illustrations, the gas is produced in the 
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central retort 1 and conveyed by conduits 2 to the inlets 3 in the 
lower part of the combustion chamber 4. The air inlets 5 are close 
to the gas inlets. Suitable doors 6 are provided in the gas con- 
duits. The products of combustion pass upwards through the 
tubes 7 and into a dust-box, from which they are led to the 
chimney or through the secondary vessels. The furnace and com- 
bustion chamber are lined with firebrick. The boiler is provided 
with the ordinary firebrick mouthpiece 13 and clinker doors 19. 
(Seated April 17, 1885). 


17,084. A. J. Marquand, E. Hancock, and J. R. 
Powell, Cardiff. Prevention of Corrosion and Re- 
moving of Depositsin Steam, &c., Boilers. [4d. 1 Fig.) 
December 31, 1884.—One or more pairs of anodes and cathodes 
are fixed to or suspended from the inner surface of the boiler, 
the anodes being of carbon graphite, or zinc, or other suitable 
material, and are connected with a suitable source of electricity, 
for the purpose of preventing corrosion of the inner surface of the 
boiler, and for preventing the formation of scale thereupon, or for 
removing it whenformed. (Accepted February 17, 1885). 


742. G. W. Claussen, Geestemunde. Steam Boilers. 
{4d. 3 Figs.] January 19,1885.—The back tubeplate of tubular 
steam boilers is formed in one piece with a projecting cylindrical 
neck havinga flange. The furnace is attached to this neck bya 
flange and rivets, and an intermediate packing ring, (Accepted 
February 20, 1885). 


1275. J, N. Paxman, Colchester. Steam Boilers. 
(4d. 3 Figs.) January 29, 1885.—The flues are constructed of 
circular rings, the ends of which are expanded and curved or made 
bell-mouthed, the one end being of a slightly larger diameter than 
the other, so that they will form a lap joint, which is arranged so 
that the edge of the inner plate faces the outlet of the flue. The 
joint is rivetted in the ordinary manner. (Accepted March 10, 

885). 


1273. E.S.T. Kennedy, New York. Boilers. (4d. 3 
Figs.) January 29, 1885.—The boiler consists of a central upright 
cylinder extending down to the ashpit floor, and having a series 
of water tubes closed at their outer ends radiating in successive 
planes one above the other, the tubes and spaces of the several 
series alternating with each other, and the lower series being at 
the top of the fire chamber. The steam delivery pipe is situated 
within the boiler, and is closed at the end within the boiler. A 
series of tubes with closed outer ends radiate from the steam 
chamber into the hot-air chamber, and a series of smaller open- 
ended tubes radiate from the steam delivery pipe into the steam 
chamber tubes. Referring to the illustration, from the top of the 
fire chamber nearly to the water line of the boiler, the space 
within the boiler is filled with a series of tubes F closed at their 
outer ends, and radiating from the cylinder A as described above. 
From the steam chamber of the boiler other tubes G radiate in a 
similar manner. The steam delivery pipe H is situated as clearly 
shown, and has its inner end closed. A series of open-ended tubes 





¢ radiate from the pipe H and enter the pipes G, so that the steam 
enters the pipes G and passes by the pipes ¢ before escaping by 
the pipe H, the several jets of steam being heated in the tubes G. 
The outer casing of the boiler may consist of two concentric 


























cylinders provided with radiating ribs dividing the annular space 
into several compartments, which are filled with a non-conducting 
substance. The cylinders are preferably made in _ sections. 


| (Accepted March 3, 1885). 


STEAM BOILER FURNACES, &c. 


1836 W. Fairweather, Glasgow. (Babcock and Wilcox 
Company New York, U.S.A.) Steam Generators. (6d. 
12 Figs.) February 10, 1885.—The generator contains a series 
of water tubes arranged longitudinally in an inclined position 
over the furnace, extended beyond the bridge wall and secured 
to and communicating with water chambers forming the front 
and rear walls of the chamber through which the products 
of combustion pass, the water chambers being also connected 
with one or more water and steam drums above the tubes. 
The partitions within the tube chamber are so arranged that 
the course of the heated gases is directed so as to obtain the 
best effect and increase the distance through which they travel. 
Referring to the illustrations, a portion of the sides of the boiler 
is protected by a series of water tubes d, the spaces above the tubes 
and in rear of the furnace being closed with firebrick. The 
rear water chamber is extended below the line of the tubes as 
shown at 0, and forms a sediment chamber. The front water 








chamber may be extended as shown at p. The heated gases from 
the furnace / pass directly to the highest part of the tubes, then 
| under the bridge walls or curtains ¢ to the rear of the chamber, and 
| thence under and around the drums a to the front end, the arrows 
| indicating their course. The hot gases are thus first directed 
| to the coolest part of the tubes, The tubes d forming a portion of 
| the side walls are formed with a short eccentric neck of reduced 
| diameter, and are secured by their neck to the water chambers at 
| a distance apart slightly less than their greatest diameter, so that 
| when inserted and turned around before fastening, their adjacent 
| surfaces are brought in longitudinal contact throughout the whole 
| length and crowded together to form a tight water wall. The 
| bridges e extend from the front end of the tubes a certain portion 
| of their lengths, and then drop perpendicularly. They are made of 
shaped firebrick retained in position by means of detachable 
collars on the tubes, the collars being made in interlocking sections 
and held together by keys. The arched wall is built of arch 
brick, or of separate cast-iron plates of arched form having inter- 
posed studs. (Accepted March 10, 1885). 


. E. Metcalf, Accrington, Lanc. Compound 
for Preventing Corrosion and Incrustation in Steam 
Boilers. (2d.] April 29, 1884.—This consists of a mixture of 
caustic soda or soda ash and creosote oil with glutinous matter 
such as horns and hoofs and Irish moss. (Accepted February 17 


1885). 
9063. S. P. Wil . London. (Grunzweig and Hart- 
mann, Ludwigshafen-on-Rhine). Non-Conducting Com- 


position for Protection against Heat. [4d]. June 17, 
1884.—The composition is produced by mixing asbestos with 
fossil meal to a paste with water, adding disintegrated cork and 
quickly drying the whole. (Accepted March 17, 1885). 


6513. J. H. Johnson, London. (J. Bufet, Paris). Fur- 
naces or Heating Apparatus for Burning Liquid 
Hydro-Carbons. [6d. 6 Figs.) April 18, 1884.—The hydro- 
carbon or liquid fuel is caused to flow in a thin sheet over an in- 
clined surface, and steam issuing in the form of a jet froma con- 
tracted orifice or slot, is employed to break up this stream of 
| liquid and convert it into a spray or vapour, which may be burned 
| in any suitable combustion chamber or furnace in combination or 
not with otherfuel. The hydro-carbon is caused before use to pass 
through a pipe, in which it isheated by the steam surrounding the 
pipe. (Sealed April 21, 1884). 


7782. W. J. Chubb, London. Supplying Air to 
Furnaces of Steam Boilers. [6d. 2 Figs.} May 16, 1884.— 
The metal round the delivery mouth of the tuyere through which 
air is supplied to the furnace is cut away and formed so as to fit 
and retain one or more blocks of firebrick or other suitable 
material forming the nozzle of the tuyere. It will thus be seen 
that the heat of the furnace will not play upon the metal but on 
the firebrick, and that the nozzle of the tuyere will not be closed 
up, whilst it can be readily removed and renewed when required. 
(Accepted February 24, 1885). 


8701. S. R. Smith. London. Producing more Perfect 
Combustion in Steam Boiler and other Furnaces, 
&c. (6d. 2 Figs.) June 7, 1884.—Injectors fitted to the front 
of the furnace are employed to force by means of steam liquid 
hydro-carbons into the furnace in the form of a spray, and to dis- 
tribute them. Preferably petroleum or creosote oils are employed, 
| and are stored in accumulators and holders fitted with floats, gauges, 
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pipes, valves, &c. The hydro-carbon spray mixed with steam com- 
mingles with the incandescent fuel and smoke, and cause a more 
perfect combustion. (Accepted March 24, 1885). 


9139. R.and W. Welford, Sunderland. Furnaces. 
(6d. 2 Figs.} June 18, 1884.—The firebars consist of water tubes 
with internal circulating tubes, both sets of tubes communicating 
at one end witha main circulating vessel, or each set communi- 
cating with an independent vessel, or with one vessel fitted with a 
diaphragm. The vessels are in communication with the water 
space of the boiler. Airis admitted to the furnace in a more or 
less heated state by means of shutters placed in an oblique posi- 
tion which intercept the radiant heat from the fuel and act as 
firedoors. To enable atube to be replaced one or more inlet and 
outlet valves are provided at the ends of the pipes soasto shut off 
water from the tubes. (Accepted March 31, 1885). 


14,593. J. Whittle, Bury. Steam Boiler 5 
[6d. 3 Figs.] November 5, 1884.—The steam jet is introduced 
to the furnace at the very commencement of the fire, and the 
nozzle is so formed as to prevent the blast impinging upon the 
furnace crown or sides, the nozzle being slightly bent down atthe 
point of delivery. The firebridge consists of an arch of firebricks 
(Accepted March 20, 1885). 


1224. W. Kent, Jersey, N.J., U.S.A. Furnaces. 
(6d. 5 Figs.) January 28, 1885.—The combustion chamber in 
the rear of the furnace is covered by a perforated roof, and just 
behind the bridge a flame wall extends from the bottom of the 
furnace to the roof, an opening being left for the passage of the 
gases. The perforated roof extends back over the furnace. The 
back end of the furnace is covered below the roof by a second roof, 
between which and the first roof air passes and is heated before 
mingling with the gases of combustion. A modification applicable 
to a water-tube boiler is described. (Accepted March 3, 1885). 


2643. A. J. Boult, London. (J. Abell, Woodbridge, 
Canada). Steam Boiler, &c., ces, (6d. 6 Figs.) 
February 26, 1885.—The object is to construct a boiler in which 
straw or similar vegetable matter may be used for generating 
steam as well as coal or similar fuel, and this consists in construct- 
ing a boiler with two distinct furnaces or bustion chambers, 
one constructed in the ordinary manner, while the other is 
specially arranged and adapted to produce the most perfect com- 
bustion of straw, the straw furnace being provided with chambers 
and connected to the coal furnace, so that the products of com- 
bustion from the straw furnace will pass through the tubes in 
the same manner as the products from the ordinary coal furnace, 
(Accepted March 27, 1885). 


STEAM BOILER FITTINGS. 


5920. S. Morley, Stockton-on-Tees. Water Gauges 
for Steam Boilers. [i4d. 1 Fig.) April 4, 1884.—Two 
plungers work horizontally in the water and steam-way of the 
gauge and are fitted with mitre valves at their outer ends, so thatin 
case the glass of the gauge should break, the mitre valves are 
forced into their seats and prevent the escape of water and of 
steam. Referring to the illustration, the plunger P is fitted in 
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the steam-way and is fluted as shown at A to allow the water to 

through the shell into the glass. The valve V is fitted at the 
inner end of the plunger. The valve V and plunger are operated 
by hand by means of the spindle S ‘passing through a stuffing- 
box Gand provided with a handwheel W. The fluted plunger 
serves also to clear the es and is furnished with a cutter P 
atitsend, (Sealed April 21, 1885). 


6551, F. Geiler, Manchester, OQ. Wirth, Neuschone- 
feld, Leipzig. Cleaning the Tubes of Steam Boilers. 
(6d. 7 Figs.) April 19, 1884.—The no emng consists of a number 
of strips arranged in the form of a cylinder, being fixed at one end 
to a head provided with a handle. A ring is slipped on around 
the strips, and retains them in a contracted position until they 
are inserted into the end of the tube. When the ring is withdrawn, 
the strips expand and come into contact with the inner surface of 
the tube. The sediment or scale is effectually detached by the 
free ends of the strips. The head of the apparatus preferably fits 
the boiler tubes. (Sealed April 17, 1885). 


6802. J. H. Dewhirst, Sheffield. Low-Water Alarm 
Apparatus for Steam Boilers. (6d. 5 Figs.) April 25, 
1884.—-A tube of copper, plain or corrugated, is situated within an 
iron tube, both tubes being fixed in a bottom frame attached to 
the boiler s0 thit water or steam will enter the inner tube. The 
iron tube carries at its topa whistle and a valve. When the water 
is below the opening to the apparatus, the tube is ptied of 


lower extremity in a collar E bolted to the valve case and secured at 
its upper extremity to a cap F provided with an adjustable screw 
pate oa a bearing for the upper end of the rod g, jointed at its 
lower end toa horizontal radius rod L and forming a jointed con- 
tinuation of the rod G, whose lower end is pointed and bears on 
the centre of the valve. When the valve rises, the rod G will be 
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inclined, the object being to graduate the pressure upon the 
valve 80 as to compensate for the decreasing lifting power of the 
steam resulting from the wide opening of the outlet. In another 
arrangement the steam is allowed to escape freely through an 
annular orifice at the upper part of the chamber inclosing the valve, 
and the disc b is caused to overlap the sides of the chamber A and 
closes the annular opening when the valve is down. (Accepted 
March 6, 1885). 


8000. E. Capitaine, London. (M. Schmidt, Miinchen, 
Germany). Apparatus for Separating the Water from 
the Steam eratedin Steam Boilers. [id. 4 Figs.) 
May 21, 1884.—The interior of the steam pipe or a space in connection 
therewith, is fitted with a number of wires or metallic strips in the 
form of a brush or set out at equal distances apart, and so as to 
assume a vertical or somewhat oblique position relatively to the 
axis of the passage of the steam. The separated water flows down 
the strips into a receptacle lower than the steam pipe. (Ac- 
cepted March 10, 1885). 


8001. T. Sytses, Manchester. Water Heater and 
Purifier. (6d. 3 Figs]. May 21, 1884.—The water to be purified 
is passed through the pipes of a fuel economiser, and is heated, 
the greater portion of the carbonic acid gas being liberated 
and allowed to escape by suitable openings. The water is then 
forced by means of apump through a further series of pipes within 
the economiser, and is heated to a still higher temperature, the 
impurities in solution being precipitated, and then allowed to 
settle inchambers provided forthe purpose. The water may be 
first heated in pipes open to the atmosphere to allow the carbonic 
acid to escape, and then in closed pipes. (Accepted March 3, 1885). 


8014. J. E. Bennett and A. Lumsden, Manchester. 
Feeding Boilere, &c. (6d. 1 Fig.) May 21, 1884.—The 
apparatus consists of a closed vessel situated above the boiler and 
connected at its bottom by a pipe to the water space of the boiler, 
and at the se peed a second pipe to the steam space of the boiler, 
and by athird pipe to the water reservoir. All the pipes are pro- 
vided with valves which are preferably worked automatically. A 
valve is fitted to the top of the vessel for the purpose of ex- 
pelling air if necessary. The action is a follows: Steam is ad- 
mitted to the vessel and forces out the air through the valve at 
the top. The steam and air valves are then closed and the — 
valve opened and the steam condenses and draws in water which 
aids in the condensation. The supply valve is then closed and 
the steam and water valves leading to the boiler opened, the 
water passing to the boiler. These valves are then closed and 
water is admitted as before to the vessel through the supply valve. 
(Accepted March 24, 1885) 


8309. H. Lancaster and R. F. C. Tongue, Man- 
chester. Steam fraps. (6d. 2 Figs.) May 28, 1384.—The 
ingress to the cistern is governed by a valve on the end of a hollow 
arm which has a screw thread for advancing and retracting the 
valve as the hollow float rises or falls in the cistern. When the 
float is in its lowest position, the condensed water is free to pass 
through the valve and hollow arm to the cistern from which it 
passes to the overflow. When, however, the steam passes through 
the valve it forces the water out of the hollow float which rises and 
closes the valve. To effect the escape of air which precedes or 
accompanies the influx of water, a small ball valve is provided ina 
hollow nipple attached tothe arm, which ball, when the arm ia 
inclined, falls from its seating and allows the escape of air. To 





water and filled with steam, which raises the temperature of the 
inner tube, causing it to expand and raise the valve of the whistle 
which is sounded so long as there is steam in the boiler, and the 
water is below the low-water level. (Sealed April 21, 1885). 


7504. J. Wright, Tipton, Staff. Condensing Exhaust 
Stesm and Heating and | g Feed Water for 
Steam Boilers. ([6d. 2 Figs.) ay 9, 1884.—The exhaust 
steam from the engine passes into a tubular feed water heater and 
is completely or partially condensed, and when only partially con- 
densed is conducted into a second heater to be further condensed. 
Means are provided for automatically controlling the flow of 
condensing water according to the volume of steam to be con- 
densed. The inventor's first claim is as follows: The employment 
in combination with condensing engines or with non-condensing 
engines or with both condensing and densing engines of a 
feed water heater in conjunction with a water or anair condensing 
apparatus, the water of condensation from the exhaust steam from 
the steam engine or steam engines being employed in the heating 
apparatus for effecting the condensation or partial d tion 
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facilitate the settling of the hollow arm and float in their proper 
working positions, the parts containing the valve are formed seat- 
ing with lugs having quadrant slots through which pass the 
securing bolts. (Accepted March 27, 1885). 


8736. W. Kulhman, Offenbach-on-Main. Steam 
Traps. [6d. 2 Figs.) June 9, 1884.—A vessel is constructed 
and fitted with a differential framework formed of two metals 
having different degrees of expansion under heat, the vessel being 
of cylindrical form, and having a large aperture at the top for the 
introduction of the framework, an aperture at the bottom for the 
cutlet of water, and one or two openings sideways to insert the ap- 
emg in the steam pipe. The framework consists of horizontal 

ars of metal having a small coefficient of expansi At the ends 
of these bars, and inclined towards them at a more or less acute 
angle, are joined rods of metal of greater expansion. These tubes 
are joined, pair by pair, in the axis of the vessel by a disconnected 
vertical bolt. The vessel being filled with steam the frame ex- 
pands, theinclined members increasing in length, and the bolt 
d ds and closes the outlet. On the frame being surrounded 








of the said exhaust steam substantially in the manner hereinbefore 
described with reference to the drawings. (Accepted March 3, 
1885), 


7832. J. H. Johnson, London. (Lethinllier and Pilne, 
Rouen.) Safety Valves. (6d. 3 Figs.) May 16, 1884.—The 
valves are provided with a disc arranged above the valve and a 
chamber in which the valve works, and lateral openings are formed 
in the inclosing chamber. Referring to the illustration, the valve 
disc or valve proper Bis surmounted by a disc b against which the 
escaping steam impinges, so as to aid in lifting the valve which is 
inclosed in a chamber A, closed by the disc b and provided with 
lateral openings a. The valve is supported laterally by guides cast 
on the sides of the chamber A, the disc b sliding in the upper 
part. The valve is loaded by an adjustable spring R fixed at its 





by water the bars contract and the valve is opened. (Accepted 
March 27, 1885). 


10,524. J. and R, Pendlebury, Preston. Safety 
Valves. (6d. 2 Figs.) July 24, 1884.—A cylinder and piston 
are employed for the purpose of opening a safety valve or re- 
lieving it of its load, so as to effect a free discharge of steam. Re- 
ferring to the illustration, the underside of the valve A is in free 
communication with the steam in the boiler, and is held down as 
shown by a weight or by a lever and weight, or by aspring. When 
the pressure in the boiler is above the normal, the small valve 
opens and allows steam to pass to the cylinder E, the piston of 
which is forced up so that the top of the piston bears against the 
underside of the main valve lever L, thereby raising the lever and 
weight together. When the pressure has been reduced suffi- 


ciently the small valve closes and the lever L is allowed to tall. The 
upper surface C of the valve Ais of the same area as the valve, 








and ‘ exposed to atmospheric pressure. (Accepted March 17 
1885 : 


644. T. and D. McCullock, Kilmarnock, and T 
White, Govan. Feeding Water to Steam Boilers, 
(4d. 2 Figs.) January 16, 1885.—The valve casing C is in com. 
munication with the boiler by means of a pipe D, whose orifice is 
at the line of the water level to be maintained in the boiler. The 
valve B is slowly reciprocated, being connected to some moving 
part of the engine, and in the position shown connects the ports 
e f, the feed water entering, from a high level reservoir by the pipe 
E, ports e fand pipe F, the vessel A which is filled with water, 
The continued motion of the valve B closes the communication 
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between the — e and f, and opens communication bet ween the 
ports fg, and uncovers the port h. The steam in the casing U then 
passes by the port 4 and tube I, and acts on the surface of the 
water in the vessel A forcing it, by the pipe F, ports fg, and pipe 
G to the water space of the boiler. The extent of feed depends on 
the rate of reciprocation of the valve B. When the level of the 
water reaches the orifice of the pipe D, hot water enters the valve 
casing C, and passes to the chamber A, which becomes filled, and 
remains so until the water level in the boiler is again lowered, 
when steam will again enter the chamber A and force the water to 
the boiler, and be itself condensed by the subsequent inflow of 
cold water. (Accepted March 3, 1885). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrati of inventi patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of EN@IN&#R1NG, 35 and 36, Bedford- 
street, Strand. 











ENGINEERING Society, K1nG’s Cotiece.—At a general 
meeting, held on Thursday, April 23rd, Mr. R. B. Ander- 
son, Stud. Inst. C.E., read a paper on ‘‘ Heat in its Rela- 
tion to Combustion,” in which he dealt with the terms 
used in connection with combustion and described the 
instruments used in making experiments with fuel. Re- 
ferring to heat units, of which several were enumerated, 
he advocated the use of the ‘‘ gram-degree” under that 
name, as it involved no confusion as to the thermometric 
scale employed, and explained itself ; at the same time he 
deprecated the use of the word “ calorie” on account of 
the loose manner in which it was used to represent the 
‘* pram-degree” and the “‘ kilogram-degree.” e referred 
also to the convenience of using, as a measure of heat, 
the amount necessary to convert water, at normal tem- 

rature, into steam at any boiling point; which Watt 

ad discovered to be very nearly a constant quantity. 
The author next dealt with the experimental determina- 
tion of calorific values, explaining, by the aid of diagrams, 
the calorimeters of Rumford, Lavoisier, Dulong, Favre, 
Silbermann, Andrews, and Thomsen ; from this he passed 
to the various modes of calculating these values from the 
chemical composition of the body, advocating the use of 
M. Cornut’s formula, 

Q=8080 C!+11,214 C” + 34,462 H, 

where Q is the desired result, C! the solid carbon, C” the 
volatile carbon, and H the hydrogen contained in the fuel 
under examination, a formula generally giving very 
roughly approximate results. At the same time he re- 
commended that, where possible, a direct calorimetrical 
determination should be made. The author then described 
the methods of calculating calorific intensity, showing what 
an important part dissociation played respecting the tem- 
perature attainable. Tables of various data were appended, 
and the method of obtaining the calorific value of carbon 
burnt to carbonic oxide explained, as also the way in 
which the amount of heat necessary to gasify carbon, 





could be estimated. 
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THE AUTOBIOGRAPHY OF A WHITE- 
HEAD TORPEDO.—No. XII. 


THe guns on the forts up to this time had not| 
been able to do much, friends and foes being so | 
mixed up, though they occasionally managed to get | 
in a round at a stray ship, but as soon as the fleets | 
separated they commenced to make themselves | 
heard again. Only for a very short time though, | 
for the enemy soon got out of range. I must} 
refer you to histories of the battle for the amount 
of loss sustained, for I have heard so many different | 
versions that I don’t quite know which to rely 
upon. One English paper said we had lost ten 
ships, and the enemy thirty ; another put it down 
as fifteen and twenty respectively, while somehow 
the French papers changed the numbers, and made 
out that they were the victors. 

Curious! I have always been taught to believe 
that whatever the papers say must be true, English 
papers at all events, yet none of our papers gave 
the same numbers, and the French differed en- 
tirely. However, that has nothing to do with the 
question ; what I do know is that the remainder of 
our fleet having had a certain amount of ammuni- 
tion put on board, went out that night and tried to 
renew the action, and found the enemy gone. They 
chased them some way, picking up five disabled 
ships which had to be left by the enemy, and 
finally lost them in Toulon again. It certainly 
szemed as if we had the best of it, though I don’t 
know how matters would have turned out if Malta 
had not been close at hand with supplies. The 
poor old Fearnought was not one of those that 
went in search of the enemy. She had been 
terribly knocked about in the struggle, one of 
my foreign brethren having exploded in her fore- | 
most compartment early in the action, and she| 
having shortly afterwards rammed a French iron. 
clad, had very little bow left to speak of, but 
rather presented the appearance about the bows of 
a Thanies mud barge. 

Captain Tarr had been badly wounded early in | 
the fight, and was sent to hospital immediately the | 
ships came in. | 








Commander Cursem and the first | 


alone for an hour or more. Then I heard footsteps 
approaching, and the familiar voice of Hand once 
more fell joyously on my ear. I knew then that 
I was saved. The Fearnought was anchored in 
Bighi Bay, and being the flagship, the sergeant had 
gone on board, and reported finding me. Hand, 
combining as he did on himself the functions of 
captain, commander, gunnery lieutenant, and _ tor- 
pedo lieutenant, came on shore as soon as he could 
get away. He recognised me at once, for my 
number was stamped all over me, and saw at a 
glance what had occurred. 

“* Well, old fellow,” he soliloquised, ‘‘ you are a 
wonder of the deep; I guess we'll keep you for 
exercise for the future, for you never get lost.” 

So saying he pushed in the safety wedge, un- 
screwed the striker, closed the air valve, and I was 
safe. 

‘¢ Just keep a look-out on it for half an hour,” said 
he to the sergeant, ‘‘ and I’ll send a boat round for it. 
And here’s something for you for your pains,” and 
I heard the chink of money. 

Away he went, and an hour afterwards I was 
safe on board the old ship again with my head off, 
and my body stowed away in the torpedo room. 

Poor Captain Tarr was no longer available to 
hold an inquest on me, and Hand on seeing the 
state of my screws, and having observed the evolu- 
tion of the Frenchman had little difficulty in guess- 
ing how the accident had happened. On examina- 
tion it was found that the only damage done to me 
was that the screw shaft was bent and the screws 
more or less damaged. These defects were easily 
repaired at the dockyard, and I soon returned to 
my old position on the main deck. 

All this time we remained at Malta, being patched 
up as well as the resources of the dockyard would 
permit. Hand was promoted at once to commander’s 


|rank, his commission being antedated to the date 


of the Toulon attack, and he was further promised 
promotion to post rank as soon as he had served 
the necessary time (two years) to qualify him for 
that position. Never did a man better deserve his 
promotion in my opinion and in that of his brother 
officers, with whom he was a great favourite. He 


lieutenant had been killed, and Hand was now in| remained as commander of the Fearnought, and 
command, having fought the ship through the) Captain Tarr coming out of hospital soon after- 
latter part of the action, of course under the| wards, things resumed much of the old swing. 
almiral, who was safe and sound. I missed poor Commander Cursem’s loud voice for 
I think now that it is quite time that I told you} many a long day and grieved sincerely for his loss, 
something about myself. If you remember, I was; for though in times of peace he ran down the 
left hors de combat by my screws striking an enemy’s| gunnery and torpedo work, yet when it came to 
ram, and that I floated to the surface, whence | was| real work he was always ready to give them their 
a spectator of the action. The breeze was blowing | proper place. 
vently from the north-east, and as I was only about| Shortly after this peace was proclaimed, and we 
800 yards from the shore when I was stopped, | were ordered home and paid off, so once more I re- 
about eight o’clock in the morning I found myself} turned to my old place in the dockyard store. 
grounding on the rocks off Fort Ricasoli. I may| One day I was surprised and delighted at seeing 
mention again that the screws having got suddenly | Hand enter the store. He had a great affection for 
locked, here was I all prepared for action, air turned | me, and as soon as he came in asked to be shown 
into the engines, which were, however, prevented | where I was. 
from moving by the locked screws, pistol cocked! ‘‘ Ah, old fellow,” said he, patting me on the 
and safety wedge out. Every moment I was afraid | back in his old friendly way, ‘‘and how are you 
that some rock would strike my nose or whisker | getting on after all your adventures?’ Then turn- 
and set me off. The anxiety I suffered during that | ing to Mellor, who was in the store, he said, ‘‘ If 
time was awful, and if it was in the nature of| that fellow could speak,” pointing to me, ‘he 
torpedoes to have hair, I’m sure mine would have ‘could tell you some fine tales. Next time I go to 
been white as snow. My usual good luck followed | sea you must let me have him, for I think he 
me through, and I got wedged in between two rocks | brings me luck.” 
with my tail towards the shore, and the wind fall-| This speech set me thinking, and after deliberat- 
ing, there Iremained snugly enough till the follow- | ing on the matter for some time, I determined that 
ing morning. About six a.M.,two of the soldiers! it was my duty in the interest of my kind to lay 
stationed in Ricasoli came to bathe, and one of before the public all that I could tell them on the 
them soon discovered me. He came and handled | subject. To this end I devoted myself while in 
me to see what I was, and I was ina great fright store to preparing the history of the adventures 
that he would by mistake press my nose or whisker, | which I now lay before the reader. My tale is 
but luckily he kept at the tailend, and afterexamin-| done. It may be that fresh adventures are yet in 
ing me for some time shouted to his companion: store for me, but even if this is the case it hardly 
‘Look ’ere, Roberts, blessed if iver I see a turn- | seems probable that I should be once more spared 
out like this afore. It’sasort ofa iron fish. Some-/ to tell the tale, so, feeling as I do, that there is 
think belongin’ to them Frenchers I think.” | much here that may interest and instruct, I venture 
His companion immediately came running up, | to beg of my readers a kind criticism of ‘‘The 
and at a glance recognised what I was. It appears; Adventures of a Whitehead Torpedo.” 
that he was a sergeant in the Royal Engineers, and 


belonged to a detachment told off for torpedo work, Conciupine Remarks. 





and who under suitable officers had charge of the 
torpedo defence of the island. There are no White- 
heads in the train, but he had seen one or two, and 
recognised me at once. He had evidently been 
imbued with a deep sense of our dangerous pro- 
clivities, for he at once drew his companion away, 
saying in broad Scotch, ‘‘Coom away, mon, ye’ll no 
ken when it may be breakin’ op. We’ll gang aboord 
yon ship, and let un know she’s here.” So saying 
he and his companion cleared out, and I was left 








After finishing the story of my adventures it 
occurred to me that the work might be rendered 
still more useful if I appended to it a few remarks 
on the points that appear to me to deserve special 
attention. 

The one point to which have endeavoured to 
give special prominence is the absolute necessity 
in all torpedo work of giving due attention to the 
minutest details. If all ofticers in charge of torpedoes 
would follow the example of Captain Tarr, and 





when a mistake was made spare no pains to get at 
the why and the wherefore of it, there would be 
very few of the failures of which we are constantly 
reading. | know—none_ better—the difficulties 
that envelop the proper management of my species, 
and that, to a certain extent, nobody can be blamed 
for some of our wrong doings, but then there are 
others which might be easily avoided were the men 
thoroughly instructed and trained. It isnot enough 
that they should be taught how to handle us when 
everything goes smoothly. Advantage should be 
taken of every mishap that occurs (and goodness 
knows there are plenty of them) to teach a lesson 
and show how serious the consequences may be of 
the slightest inattention. 

Instead of this, it now often occurs that where 
anything goes wrong in instructing or exercising, 
the mistake is put right by the officers or artificers 
in charge of the torpedo, and very little is said on 
the matter to the crew who were employed working 
it. Take, for instance, the occasion of my being 
lost at Cyprus. If Eves, instead of trying to run 
me again when he saw that something was wrong, 
had only hoisted me on board and examined me 
thoroughly, that accident might have been avoided, 
and a valuable addition made to his and others’ 
experience of torpedoes. 

Again, in the Toulon failure, if the men who 
failed to take out the safety pin had only had the 
courage to confess their mistake, their experience 
would have helped others to avoid a similar mistake. 

It is partly with this view that I have published 
my adventures, and I can only hope that they will 
prove useful in this way. If they only help some 
few to avoid the mistakes of which I speak, I shall 
be amply rewarded. Indeed, I feel sure that they 
will have this effect. There is no instructor like 
experience. Officers and men are alike anxious to 
do their duty to the very utmost of their power, and 
the reason why so many failures occur is want of 
experience. You will think perhaps I am need- 
lessly repeating these views, but I want to thoroughly 
impress them, and to do so I would reiterate them 
again and again. The motto to be borne in mind 
by those who teach should be experientia docet, 
and unless they want to pay for the experience neces- 
sary for thorough instruction by the failure or loss 
of their weapons, they must provide this experience 
themselves. I have endeavoured to help them 
in this respect, and can only hope that my poor 
attempt may be successful. 

Another object that I have had in my mind when 
writing the above, is that of giving the general public 
moreof an insight into torpedo work than they have 
previously had, and I hope the interest accruing 
to a tale of adventures may induce some to read 
the work who would not be bothered with the dry 
description of torpedoes alone. 

Some of my readers will say, Now I wonder 
why this old fellow is so anxious for us to know 
all about torpedoes? Wants to show what a fine 
fellow he is, I suppose ! 

To such I reply: 

Not at all? What I want you todo is to take an 
interest in our Navy and all that pertains to it, and 
I hope that a knowledge, even if only partial, of 
one branch of the subject, may induce you to look 
further, and satisfy yourself that our Navy is as 
efficient as it should be. Look at the reports of 
the debates on the naval estimates in the House of 
Commons. What do we see? As soon as the debate 
comes on most of the members leave their seats ! 

And why? 

That’s just it; they know nothing about our 
Navy, and therefore they care nothing. Nobody 
does care about things they don’t understand. We 
allknow that. Well, then, what I want to do is to 
try and make people take an interest in our Navy 
and its doings, by first getting them to understand 
about it. After reading the foregoing history they 
will understand to a certain extent about torpedoes, 
and will at all events know what is meant when 
they are spoken about, therefore they won’t run 
away, or turn the subject as one possessing no 
interest for them whenever it may be introduced. 
Then perhaps somebody will follow my example 
and tell something about guns, others masts and 
sails, engines, and so on, and then, if people will 
only read them, the information given by these 
works will enable them to judge for themselves 
whether our first line of defence is what it should 
be to enable England to keep her place as mistress 
of the seas. 

In conclusion let me quote the old motto, ‘‘ Si vis 
pacem para bellum,”’ 
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INVENTIONS EXHIBITION. 


AT THE INTERNATIONAL 


CONSTRUCTED BY MESSRS. T. LARMUTH AND CO., ENGINEERS, MANCHESTER, 


THE INSTITUTON OF MECHANICAL 
ENGINEERS. 


A MEETING of this Institution was held in the , 


theatre of the Institution of Civil Engineers on 
Thursday and Friday of last week, the President, 
Mr. Jeremiah Head, being in the chair. After 
some formal business had been transacted, the pro- 
ceedings commenced with the secretary reading a 
paper by Mr. Hiram B. Maxim ‘‘ On the Automatic 
Machine Gun,” which the latter gentleman has lately 
introduced. 


THe Maxim Guy. 

We shall in an early issue publish Mr. Maxim’s 
paper in full with illustrations, and as we have also 
lately illustrated* and described his gun, it will only 
be necessary now to deal with the discussion that 
followed the reading of the paper. This discus- 
sion was of a somewhat desultory character, and 
itis to be regretted that naval and military otticers, 
or makers of other guns of this nature, were not 
present to criticise Mr. Maxim’s invention. In 
the course of the reading of the paper Mr. Maxim 


gave some practical illustrations of the firing of | 
For this purpose an iron tube, some- | 


the gun. 
thing like a miniature shooting gallery, had been 
fitted up in the theatre. The muzzle of the gun 


projected into this and the connection was made | 
smoke-tight, a chimney being provided to carry | 
Mr. Maxim | 
first fired seven shots very slowly, or perhaps | 
we ought to say that Mr. Maxim fired one shot, | 


off the fumes of the burnt powder. 


and the gun itself fired the remaining six very 


slowly, for it will be understood that after the first | 


shot is fired the action is automatic. Illustrations 


of rapid firing, of the effect of an imperfect car- | 


tridge, and of the action of the belt for carrying the 


cartridges, were then given much to the satisfaction | 


of the audience. 


Mr. Cochrane opened the discussion by stating | 
that he had seen the gun at work some time pre- | 
viously, and having been struck by its extreme in- | 


genuity had invited Mr. Maxim to contribute a 
paper to the Institution. He then referred in 


general terms to the mechanism of the weapon and | inventions of the century. He referred to some | 


its probable bearing in warfare. 





* Vide ENGINEERING, vol, xxxviii., pages 430 and 431. 


(For Description, see Page 525.) 


















































Mr. Nordenfelt had written to him saying that his 
gun was not altogether disabled by a missfire, and 
he (the speaker) had subsequently been convinced 

, | that this was so far correct inasmuch as the Norden- 
| felt gun only had one barrel disabled by the missfire, 





Mr. Carbutt, M.P., who followed, said that he | and could continue in action with the others. The 
looked on this gun as one of the greatest mechanical | speaker thought that the Maxim gun had a great 
advantage of other types in allowing accuracy of 
remarks he had made in the House of Commons, | aim through being automatic. For instance, in the 
when he said that the Maxim gun was the only one | Nordenfelt the reciprocating movement of the lever 


that was not disabled by a missfire. Since then | was likely to be detrimental in this respect. He 
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ANDERSON’S WATER PURIFYING APPARATUS. 


CONSTRUCTED BY MESSRS. EASTON 


AND ANDERSON, 


ENGINEERS, LONDON. 


(For Description, see Page 525.) 
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would refer, however, to one instance in which the 
Maxim gun had become jammed, and he had less 


hesitation in doing this, as he had the facts from | 


Mr. Maxim himself, who he was sure would not 
object to having them made public. 
of the gun had shown them how quickly an imper- 
fect cartridge could be extracted, and the gun 
restarted after a missfire.* On the occasion in 
question, however, the gun could not be restarted 
after one missfire. On opening out the mechanism 
it was found that although the extractor had with- 
drawn the metal cartridge case, the bullet had parted 
company with the case and remained in the gun, 
thus choking the action. This, of course, was not 
the fault of the gun, but of a badly made cartridge, 


The inventor | 


and he only mentioned it in order to show how, | 


even with the most perfectly designed mechanism, 
absolute certainty could not be depended upon. 
Reference had been made to the perfection of this 
gun, and that there was nothing now left to be done, 
as the question might be considered settled. The 
speaker, however, had been discussing the ad- 
visability of adopting this weapon with the War 
Office authorities, but they had said, ‘‘ No, we will 
wait a time. Mr. Maxim is now bringing outa 


° Ry time occupied was inappreciable, less than one 
second, 
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better gun than this, and we will see what that is 
| like.” 

A speaker who followed Mr. Carbutt, said he 
thought the water jacket for keeping the gun cool 
would be a great difficulty, as water could not 
always be obtained in desert countries. He sug- 
gested oil as a far more efficient substance. The 
speaker evidently had not fully thought out the 
subject, but his remark gave rise to a good deal of 
the discussion which followed on the subject of the 
water casing. 

Mr. Longridge, who was received with consider- 
able applause, said he did not look on the water 
question as one of great difficulty. What Mr. 
Maxim had to do, now he had so far perfected his 
invention, was to get it tried by the authorities, and 
this, he fancied, would be far the most difficult 
question. Mr. Arthur Paget, speaking simply as 
a mechanician, admired the simplicity of the gun, 
and remarked that in cases of pressing necessity this 
might have a very important bearing on its prac- 
tical value, as simplicity meant quickness in pro- 
duction. Looking round the room he thought that 
those present could guarantee to produce for the 
Government one thousand of these guns per month 
without much difficulty. 

Mr. Danjel Adamson, who spoke next, referred 
principally to the water jacket, and the effect of 








heat on the strength of metal. Since he read his 
paper at the Paris meeting of the Iron and Steel 
Institute in 1878 he thought it had been generally 
acknowledged that metals suffer a loss of strength 
at a temperature of 600 deg., and that in accordance 
with the quantity of foreign matter incorporated 
with iron, so did the metal deteriorate at lower 
temperatures. With perfectly pure iron a tem- 
perature of 600 deg. might be admissible, but 
should there be 2 per cent. of other ingredients 
mixed with the iron, this temperature would be 
dangerous. Therefore, as a matter of practice, oil 
would be worse than useless as a means of keep- 
ing the gun cool. 

At this point the chairman called on Mr. Maxim 
to reply to the discussion so far as it had gone, 
in order to avoid going over the same subject 
again. In response to this invitation the author of 
the paper went somewhat fully into the manner 
in which heat was absorbed by water, pointing out 
especially that when water reached 212deg. there was 
a large margin before much evaporation was set up. 
It was generally known that iron and steel in- 
crease lightly in strength up to 500 deg., which 
was atemperature that could never be reached in 
practical work. With regard to the recoil of the 
barrel affecting the aim, a point which had been re- 
ferred to by a previous speaker, he reminded the 
meeting that as good firing might be done from the 
shoulder as when a gun was held mechanically. In 
shoulder firing the recoil would be 1% in., whilst 
the kick in his gun was but { in., and the motion 
was co-axial with the barrel. Mr. Carbutt had 
spoken as to a cartridge causing trouble. This 
had occurred with some cartridges he had bought 
from an agent in London. They were very 
handsome cartridges indeed, far better looking 
than any he had hitherto seen in this country, 
and they were made in Germany by a firm who had 
never made any cartridges before. All the machine 
guns in England fired solid-drawn cartridges, and 
out of the many thousands of Government car- 
tridges he had fired he had never had one not go 
off. With regard to cartridges generally he found 
them far better when freshly made. They seem to 
deteriorate with age. This might possibly be from 
moisture absorbed, and he had suggested that they 
should be packed in a powerfully hygroscopic ma- 
terial so that they might be kept dry, oreven having 
become wet might be dried again in this way. The 
cartridges he had first used, made in the United 
States, were of a better material, but those manu- 
factured on the Continent were generally composed 
of bad material. Returning to the question of the 
water jacket, in response to a question, Mr. Maxim 
said that the water was hermetically sealed in the 
casing, but there were two relief valves in case 
steam was generated. 

A somewhat lively conversation then took place 
between the author and some gentlemen occupy- 
ing the front row of benches, in the course of 
which Mr. Maxim stated that he had fired 30,000 
shots from the gun exhibited without evaporating 
water in the casing, and the state of his exchequer 
was such that he should be very sorry to be obliged 
to raise steam in the jacket by firing cartridges out 
of the gun. 

Some of the previous speakers had referred to the 
desirability of the Government adopting this gun, 
and asked how it was active measures had not been 
taken to provide it for use with the forces. As to 
this, Mr. Maximcould only say it had not been adopted 
before because he did not begin inventing it soon 
enough. So far as the Government was concerned 
he had had all the help that he could expect, and 
every disposition had been shown to assist him in 
the matter, but it must be remembered it was no 
easy matter to bring forward such a business as this. 
He had now been eighteen months at the work, and 
most difficult and intricate work it was. He had 
taken out over one hundred patents in connection 
with the subject, a most tedions operation in itself. 
In fact the whole business was like playing a game 
of chess, in which it took three months and a hundred 
pounds to make each move. ll this he had done 
single-handed, as when he first brought this in- 
vention to England no one would look at it, and he 
had even to go over to France to get some of the 
parts made. Now, however, he had got things 
well forward and had already fired the new gun 
referred to about two hundred times. Reference 
had been made to the subject of lubrication of the 
mechanism. This Mr. Maxim spoke on at some 


length; the general conclusion he came to being 
that in damp climates and for marine work it 
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would be advisable to oil the working parts; in 
dry and dusty countries, however, it would be 
desirable to have large surfaces of hardened steel 
and to do without lubrication altogether. The 
author also illustrated by means of the blackboard 
a system he had devised for carrying off the smoke. 
This consisted of a casing fixed to the muzzle of the 
gun, in the forward part of which there would be 
an opening just large enough for the projectile to 
pass through. The lateral course of the gases on 
emerging from the muzzle was taken advantage of 





for deflecting the smoke which could be carried off to | 


be arrested by a liquid, such as glycerine, in the 


manner adopted by Professor Crookes for collecting | 
small particles of matter floating in the atmosphere. | 


It was also proposed to muffle the sound so that it 
might not be heard at any considerable distance. In | 
this way a gun might be worked without the enemy | 
being aware from whence the attack proceeded. | 
The new gun that was last made, and to which the | 
author had made reference, was as light and had | 
as few parts as any other single-barrel gun. It! 
could be taken apart in forty seconds. With the 

much larger projectiles that he proposed using, the | 
gun could be loaded from the top, and this would 

greatly simplify the construction. One great difli- 

culty was to feed the cartridges from underneath, | 
which had been overcome by the means described. 

With a 3b. shot, however, they could depend on | 
gravity for rapid firing, and would thus obtain a| 
great advantage so far as simplicity;was concerned. | 
In larger charges, too, they had more recoil, which 
aided the action. With this gun the men would 
not be tired by handling heavy charges, as all that 
remained to be done was to direct the gun. 

In summing up the discussion, Mr. Head re- | 
marked that the gun involved a distinctly new prin- 
ciple, and pointed out that it had been rendered 
possible by the improvements made in cartridges. 
Reference had been made to the number of these 
guns that could be produced ina given time. Mr. 
D. Adamson had just remarked to him that there 
was one firm, neighbours of his, that could when | 
they were once fairly started produce 1000 of these 
weapons a week. The chairman next pointed out 
the importance of a nation having the most per- | 
fect weapons, and instanced Sadowa as an example. 
He thought the engineer as important a factor as 
the soldier in estimating the military strength of a 
nation. 

The reading and discussion of this paper occupied 
the whole sitting, the members dining together at 
the Criterion in the evening. 


RIVETTED JOINTS. 

The Friday evening's sitting of the meeting com- 
menced with the reading of the report by Professor 
Kennedy on the labours of the Research Com-| 
mittee on Rivetted Joints. This was an abstract of | 
the results of fourteen series of experiments, and | 


| have to give way and supply them. 


a large number of experiments made with Yorkshire 
iron plate, whether the holes were drilled or 
punched, there was found to be a loss of tenacity. 
There was of course a difference in material, but 
the speaker thought the fact worth mentioning, as 
the point was one of great interest. Mr. Longridge 
also referred to experiments he had made in which 
a considerable excess of strength was found in 
chain rivetting compared to zig-zag rivetting, of 
these he gave several examples. This was the 
same in both butt and lap joints, but chain rivetting 
had also cther practical advantages, one of the 
most marked being that the rivetter was not 
troubled with the corner rivet, and the operation 
generally was simpler. The author by his formula 
had given the pitch of a 1 in. rivet as 2 in. 
This Mr. Longridge thought not a good proportion 
for practical work, and also expensive to make. In 
conclusion he hoped Professor Kennedy would in 
his further experiments try chain rivetting. 
Professor Unwin spoke at some length on the 
theoretical aspect of the question, illustrating his 
remarks by means of the blackboard. He thought 
that the shearing of rivets was often affected by the 
comparatively wide differences in the metal used, a 
point which should not be lost sight of. The load 
at which slipping between the plates occurred was 
given by Professor Kennedy in terms of the plate 
area, This the speaker thought was a mistake, and 
that the standard of comparison should be the sec- 
tional area of the rivets. This was illustrated by 
three cases which Professor Unwin had worked out 
in which the figures were 6.0 tons, 6.0 tons, and 


| 3.6 tons respectively per square inch of area when 
| the thickness of plate was taken, and 3.5 tons, 


3.2 tons, and 3.4 tons per square inch of area when 


| the area of rivets was used as a standard. 


Mr. Moberley referred to some experiments he 
had made for his own guidance as to the efticiency 
of various forms of rivetted joints, the results of 
some of these strongly confirming some of Professor 
Kennedy’s conclusions, although he had pursued a 
different course of reasoning. He referred to the 
desirability of adopting boiler plates of a higher 
tensile strength, and thought if boilermakers would 
insist on having such plates, steelmakers would 
He referred to 
a case that occurred within his own experience, in 
which, after a vast deal of fencing, the manufac- 
turers had stated that they would supply plates 
with a tensile resistance of 30 tons if an extra price 
were paid for them. Mr. Moberley in this respect 
generally is quite at one with the majority of the 
speakers who took part in the recent discussion on 


| Mr. Parker’s paper at the meeting of the Institu- 
tion of Naval Architects, although on that occasion 


it was by no means the steelmakers who threw 
difficulties in the way of steel of high tensile 
strength for boilers. 

Mr. Moberley also referred to the great difference 


brings the subject to a conclusion, so far as it has! that often is found in the descriptions of metal from 


gone. As we intend to print the report in 
question in full we shall now deal only with the 
discussion which followed. This was opened by 
Mr. Charles Longridge, who thought that the 
test pieces used might have been wider with ad- 
vantage, and he would also have preferred that the 


| resistance of 56 tons to the square inch. 
| to get good rivetted joints Mr. Moberley said the 
| rivet must be properly put in and must fill the 


which steel rivets are made, and gave one instance 


in which a lot of rivets had been sent to his firm 


in which the rivets were so hard as to give a tensile 
i In order 


shoulders should have been rounded, instead of | hole when cold, but this is often not so from the 


being angular, as likely to give more accurate re- 
sults. 


| fact of the rivet contracting laterally when cooling. 
He also thought the method of attaching| This1is not so much the case with steel rivets, as 


the specimens to the machine by a single central | they are, or should be, worked at a dull red heat. 
pin not so good as the method used by Mr. | The practice of his firm had been originally to work 


Kirkaldy and Mr. Moberley. In the series of ex- 
periments where the parts were retested, although | 
the material might not have been injured by pre- | 
vious testing, yet the pieces were cut shorter, and 
the ratio of length to breadth altered. This would 
have a material effect on the results as shown by 
Mr. Hackney. The speaker thought that it| 
would have been preferable had hydraulic rivetting | 
of the specimens been adopted. Hand rivetting 
may vary considerably, the operator putting less 
energy into his work as he tired towards the 
close of the day, or from other reasons, whereas 
hydraulic rivetting was constant in the amount 
of pressure put on the rivet. This was an im- 
portant point, and the speaker hoped that in the 
next series of experiments the different results ob- 
tained with different pressures would be recorded. 
He would also like to see tabulated the result of 
different sized heads as affecting the grip of the 
plates. In reference to the excess of tenacity 
per unit of area shown in the steel plates after 
they had been drilled, this was the reverse 





to that which took place in iron plates. In 


'the rivets at a higher temperature, but they found 
|a great advantage in not going above a dull red. 


The most perfect joint would be one in which 


| drilled holes were used and the rivets turned and 
|closed quite cold. A few years ago the speaker 
| had had a very practical illustration of this in a 


difficult joint that could not be got tight until 
turned rivets, worked cold, were used. Professor 
Kennedy had not given the pressures at which the 
rivets had been closed, and the speaker thought 
that many of the discrepancies noticed might be 
attributable to variations in this respect. Slipping 
was also effected by the rivets not filling the holes 
perfectly, for in holes properly filled slip could not 
commence until the rivets began to shear. Hand 
rivetting was inferior to machine rivetting in this 
respect, and leakage in testing was undoubtedly 
to a great extent due to the holes not being quite 
filled. 

Mr. Robinson said that the professors, who were 
so well represented, had treated the subject from a 
very scientific point of view, but what he wished to 
do, as an old-fashioned boilermaker, was to con- 





sider the practical question of how to arrive at 
greater strength in boiler construction. They heard 
a great deal of steel as a material for boilermaking 
in the present day, but a question that seemed 
rather an open one, was what was steel and what 
was iron? It was said that mild steel was only a 
very pure description of iron, but certainly there 
was a great difference between Landore steel and the 
material generally known as iron. He thought in 
reference to this subject that Mr. Moberley was 
hardly fair to the steelmakers in his demands for 
steel of higher tenacity, as greater tensile resistance 
meant harder material, and therefore a larger per- 
centage of carbon ; in which case there would be 
danger of fracture with diminished elongation. In 
reference to the experiments quoted in the report 
in order to determine the effect of punching or 
drilling the plate, he noticed that Professor Ken- 
nedy had grouped the two methods together. The 
speaker thought, however, that there was an im- 
portant practical difference between the two 
methods, and they ought to have been kept clear 
of each other. The fact of the increase of tena- 
city in the steel plate, and the reverse effect 
in the iron plate, was worth the most serious atten- 
tion, and showed how much there was yet to tind 
out about the essential differences between iron 
and steel. In the report it had been said that the 
experiments with hydraulic rivetting showed no 
advantage over the hand rivetting. This, the 
speaker supposed, was because the heads of the 
rivets were less in the machine rivetting, and 
therefore the grip would be less. He thought that 
with plenty of material in the heads of the rivets, if 
the grip could be got thoroughly efficient, that the 
rivetted joint might show an efficiency of 90 per 
cent. 

Mr. Druitt Halpin said that in comparing punched 
and drilled holes, the former should be tested before 
being rivetted up, and with drifts in them, on ac- 
count of the annealing effects of the hot rivets. 
Professor Kennedy had referred to slipping occurring 
ata sixth of the strain of rupture, and boilers were 
often worked to that. The machine tests also were 
made cold, but in the actual boiler the conditions 
were considerably altered by unequal expansion due 
to alteration in the temperature, especially in raising 
steam. 

Professor Kennedy then briefly replied to the 
discussion, pointing out first, that it was not a 
personal paper that the meeting had been dis- 
cussing, as it had resulted from experiments presided 
over by the Research Committee who had held a 
very great many sittings. Doubtless there were many 
questions raised that might be matters of opinion 
and he was glad to hear ideas freely expressed. 
With regard to Mr. Longridge’s remarks he did not 
think that if the pieces that were retested were 
not tried beyond their limits of elasticity that 
they would be weaker. The pin joint, such as 
described, he thought was a good arrrangement 
for distributing the load, and it was certainly far 
more simple to work. He would remember Mr. 
Longridge’s suggestion as to chain rivetting, which 
he hoped to carry out. He then referred to the 
remam@ of Professor Unwin, illustrating his cri- 
ticisms on that gentleman’s observations by means 
of the blackboard. As to the course adopted of 
referring the slip to the tensile resistance of the 
plate, that perhaps was not the most scientific 
comparison, but he had been led into it by the 
custom of using this standard. Mr. Moberley had 
raised the question as to the pressure on rivets. 
He had hoped that Mr. Tweddell would have been 
there that evening in order to give additional infor- 
mation, but he was not present, and the speaker 
would therefore get the information if possible, 
and add it to the report. With regard to the holes, 
all in the rivetted work were drilled, but in the 
tests as to tensile strength after perforation, some of 
the holes were drilled and some punched. 

The President, in summing up the discussion, said 
that that which had been before the meeting was 
one of the best pieces of work that had ever been 
carried out under the auspices of their Institution. 
The experiments had extended over four years, and 
the publication of their results could not fail to be 
an immense benefit to engineers of all classes. The 
whole of the work had been performed gratuitously 
by Professor Kennedy and the Research Committee, 
of which Mr. Robinson had been the chairman. 
Their thanks were also due to the Landore-Siemens 
Company, Messrs. John Penn and Sons, Messrs. 
Fielding and Platt, and others who had gra- 





tuitously supplied material and labour in order 
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that the work might be brought to a satisfactory 
conclusion. 


other and really acted as a feather. He approved 
of the method of balancing the top roll, and thought 
the hydraulic gear for tripping the ingot a valuable 
improvement. 

Mr. Wood, in reply, said he quite agreed with 
what the President had said. With respect to the 
cast-iron wheels, he gave a reason which would 
appeal to every engineer anxious to earn a dividend 
for his company, and was doubtless quite convincing 
to Mr. Head—‘‘ When the mill was designed the 
cast-iron wheels were already in stock.” 

The only other paper down on the list consisted 
of a description of the Tripier spherical eccentric, 
by M. Louis Poillon, of Paris. As, however, M. 
Poillon was not present, the reading of this paper 
was postponed to the next meeting, and the 


Bioomtinc Mitt at Essw VALte. 


After the above discussion had been concluded, 
Mr. Bache read Mr. Calvert B. Holland’s paper on 
the new blooming mill which has recently been 
erected at Ebbw Vale Works. This mill we illus- 
trated and described so recently* that it will be | 
unnecessary to give any general particulars again. 
We may, however, add a few details, taken from 
the paper, to our former notice. : 

The mill is intended for reducing the ingots from | 
14} in. square to blooms 6 in. square, and nearly | 
six times the original length. The rolls are, as we | 
have stated, 36 in. between centres, and contain | 
six grooves, as may be seen by the illustrations we | 
have already published. These grooves range in | 
width from 14} in. down to 6} in. The intervening | 
flanges are 4 in. wide and 38 in. in diameter in the 
bottom roll, and 33} in. in the top, giving } in. | 
clearance. The depths of the grooves in the two | 
yolls, and the consequent final heights of openings | 
when the top roll is closed down upon the bottom. | 
are as follows : 





more fire his gun, and this gentleman was good- 
naturedly burning cartridges for the amusement 
of his audience at a late hour. 

Illustrations and descriptions of the Tripier 
eccentric will be found on page 481 of our thirty- 
seventh volume. 
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in. in. in, in. in. in. BERNAY’S STEAM PUMP. 
Depth of fToproll ... 4% 3% 2% 27 17 1 Mr. JosepH BerNays, of Newgate-street, London, 
grooves | Bottom roll 7 6 5 5 4 4 | is exhibiting in the West Annexe of the International 
Clearance between collars Of Of 0 O$ O OF | Inventions Exhibition, Group XI., two steam pumps 
Final heightsofopenings 12 10 8 8 6 6 of novel design, one of which will be shown under 
Widths of grooves... 144 12} 10} 8% 8% 68 | steam. The novelty consists in the use of a connecting- 
Vinal areas of openings 174 122 82 65 49 37 sq. in. | rod of a length equal only to the radius of the crank, 


so arranged that it passes from above the crank at one 
end of the stroke to below the crank at the other end, 
whilst maintaining at every point its proper relative 
position to the crank. The rod thereby turns com- 
pletely over for each revolution of the shaft, and, 


The ingot has to pass four times through each of | 
the first and second grooves. The top roll is raised | 
for the first pass and lowered for the second ; the! 
bar is then turned on edge, and the top roll raised 


members crowded round to see Mr. Maxim once | 





removing colour and destroying organic impurities in 
water, and Professor Bischof has laboured persistently 
in endeavouring to apply the process both to domestic 
use and to water supplied on alarge scale. The spongy 
iron domestic filters enjoy a well-deserved reputation, 
and the bold attempt to purify the waters of the Nethe, 
from which the supply of Antwerp is derived, by filtra- 
tion through a mixture of gravel and spongy iron, has 
met with very marked success so far as the effect on 
the water treated is concerned. 

The objections to Professor Bischof’s process on the 
large scale is that a very considerable area of land is 
required for the filter beds, that the cost of the iron in 
them is very great, and that some trouble and expense 
are incurred in the periodic cleaning of the surface of 
the iron mixture, a process which necessitates the re- 
moval of the layer of sand over it. The apparatus 
exhibited, which we illustrate on page 523, is intended 
to overcome these difficulties. This is effected by 
abandoning the principle of filtration altogether, and 
resorting to the method of <—e or mixing con- 
tinuously a comparatively small quantity of iron with 
the water, are § after treatment, is suffered to stand 
for some time in order that all the iron dissolved may 
become oxidised, and is then passed through an ordi- 
nary sand filter or allowed to get clear by subsidence. 
The general arrangement of the exhibit is the following : 
The water from one of the cascade basins is forced by 
means of a ‘‘duplex pump” through a 3 in. ‘ revolv- 
ing purifier” into a tank placed 17 ft. above the 
ground and fitted up as an ordinary sand filter. The 
purified and filtered water is conducted by a galvanised 
wrought-iron pipe to the fountain in the Austrian 
Court and to the drinking fountains, while the over- 
flow, which is purified but not filtered, falls on to a 
small water-wheel by which the ‘‘ revolver” is turned, 
| and then flows away by subterranean culverts to the 
| centrifugal pump which operates the cascades. 
| The ‘*duplex pump,” by means of which the water 

is raised from the cascade basin, is no other than the 








for the third pass; and for the fourth the roll is 
again lowered. The bar passes twice through each | 
of the four succeeding grooves, the top roll closing | 
on the bottom in each case for the second pass. | 
The speed of the rolls ranges from 18 to 24 revolu- | 
tions per minute. 

The rolls are made of Nos. 5 and 6 Welsh | 
foundry pig, and were cast and turned at the works. | 
Their clear length between the bearings is 7} ft., | 
and their length over all is 12$ ft. The weight of | 
the bottom roll is 95 tons, and of the top roll | 
8} tons. | 

The counterbalancing arrangement for the top | 
roll by means of a hydraulic cylinder in place of the | 
usual weighted lever we have already described. | 
Mr. Holland, however, gives the diameter of the | 
balancing cylinders as 102 in. in diameter, instead 
of 10} in. as stated by us. The water pressure is 
450 lb. per square inch, thus giving a total lifting 
pressure of 34 tons. The other parts of the design 


On the conclusion of the reading the chairman 
called upon the meeting to discuss the paper, but 
no one rose to speak. 
Maxim had been persuaded to come down to 
tire off his gun again, and the general opinion 


of the mechanical engineers present evidently 
was that anything which stood in the way 


of this exhibition was a nuisance. In order to 
save the credit of the meeting, however, the 
President put a few questions to Mr. Wood, the 
engineer to the Ebbw Vale Works, as to the 
gearing. In the first place the engine spurwheel 
and pinion are of the ordinary straight-tooth type 
and of cast iron. The pinions connecting the 
engines to the rolls have helical teeth and no 
feather, whilst the gearing on the shears is helical 
toothed and shrouded. Here were three systems 
of gearing, and the chairman could not see any 
reason for the variety. There could be no doubt 
that the helical gearing was superior to the straight- 


tooth wheels, and steel was a far more reliable | 


material than cast iron ; he would like therefore to 
ask Mr. Wood why they had used the cast- 
iron straight-tooth wheels for the first gearing. 
With regard to having a feather on the wheels, he 
thought this was not advisable with helical teeth, 
for the reason that it was apt to lead to accidents. 
For instance, if the bearings wear so as to give 
lateral motion, the teeth would get on to the shroud- 
ing, and any articles, such as spanners or other 
tools, which might be placed by workmen in the 
wheels and forgotten, would be kept in and lead to 
accidents, whilst if the feather were absent, they 
would be able to fly out at the sides. He thought, 
also, that shrouding was not necessary with helical 
teeth, as these, by their shape, supported each 


* See ENGINEERING, page 421 ante. 


are fully dealt with in our former notice. | 


| explanatory of the arrangement of the crank and con- | 
| necting-rod. Figs. 1 and 2 illustrate the arrangement | 
The fact was that Mr. | shown in the large engraving, and Figs. 3 and 4 an- 





adding its own length to that of the crank at each end 
of the stroke, causes the piston travel to be four times 
the radius of the crank instead of twice only. All 
side strain is avoided, and the use of crosshead guides 
is dispensed with, while at the same time the glands 
are protected from wear. The smaller of the two 
pumps at the Exhibition is a ram pump (No. 1), 
having a steam cylinder 23 in. in diameter, ram 1} in. 
in diameter, with a stroke of 3 in., and delivering at 
160 revolutions per minute about 180 gallons per hour. 
The other is a double-acting pump with a steam 
cylinder 6 in. in diameter, a water cylinder 4} in. in 2 ing pun , 
diameter, and a stroke of 9 in. The cylinder is lined |, Steam is distributed by common slide valves, but 
with gun-metal, and the glands are bushed with the | the steam ports are double, one pair opening into the 
same metal; this pump will deliver at an average | cylinder some 1} in. from the ends, and the other pair 
speed 4800 gallons perhour. Mr. Bernays has granted | 4t the extreme ends in the usual manner. Steam is 
an exclusive license for the making of his patent pump admitted by the outer passages and exhausted by the 
to Messrs. IT’. Larmuth and Co., engineers, of Salford, |i™ner ones, but the piston is so constructed that it 
Manchester, and the various details of construction | P@88¢s the cylinder openings of the inner passages, and 
have been very carefully considered. Every working | by 8° doing closes them and imprisons a cushion of 
part of the pump is in view and easy of access. steam. _The cylinders are steam-jacketted, and the 
A general perspective view of the second pump is | cushion is effective up to the full pressure of the steam 
iven on page 522, accompanied by four detail views |!” the jackets. The valves are placed on the sides of 
the cylinders, and worked direct by levers actuated 
by studs on the piston-rod crossheads, the piston of 
}one cylinder actuating the valve of the other. The 
| effect of this arrangement is an extremely simple ma- 
| chine, which will start and stop by simply opening or 
|shutting a cock on the delivery main of the pump. 
| Pumps of this kind have been extensively used for the 
| supply of towns such as Wisbech or Huntingdon, and 
| for providing water under high pressure for working 
| cranes, hydraulic presses, and rivetting machines, &c. ; 
| they pump direct into the mains, and produce a pres- 
| sure Varying from 73 per cent. of that due to the steam 
| when working full speed, to 94 per cent. when brought 
up standing by the water being all shut off. 
| In Figs. I and 2 the connected rod is formed in one| The patent revolving purifier consists of a cast-iron 
with an eccentric block. The block is made in halves, | cylinder 2 ft. 6 in. in diameter, 5 ft. long, with closed 
| and is fitted into a strap, to which the piston and pump | ends fitted with hollow trunnions through which pass, 
| rods are connected. There are two tail-pieces, one at | through stuffing-boxes, the 3 in. inlet and outlet pipes. 
| each side, and these gear into toggles as already de- | The inside of the cylinder is furnished with six curved 
scribed, and cause the eccentric block to rotate in the | Shelves or ledges, the office of which is to catch up the 
strap and around the crank-pin at the same time. The |it0n Placed inside the cylinder and shower it down 
piston moves accurately in accordance with the true | Continuously through the water slowly flowing along. 
| Jaw of the ‘‘versed sine,” both on the in and out | lhe iron, which may be of any kind in a fairly divided 
stroke; it therefore reaches the cylinder ends at |condition, cast-iron borings being the most effective, 
greatly reduced speed, and the slide valve can be set | 0¢cupies about one-tenth the volume of the cylinder, 
alike for both ends. | and in this particular _ — 2 cwt. The inlet 
The pumps take up very little space, and can be | Pipe opens against a disc 1 ft. 5 in. in diameter, 
fixed re where Gives Hinkel pucies would be | attached to the end of the cylinder, and within 4 in. 
impossible. They are made in all sizes, and can be | Of it; this compels the entering water to spread out 
adapted for any purpose. | radially in all directions, and so flow uniformly along. 
| The outlet pipe is fitted with an inverted bell-mouth, 
| so proportioned that the speed of the upward current 
F | through it is too low to allow any but the very finest 
THE PURIFICATION OF WATER. |iron to be carried up and wasted. The cylinder is 
Ar the International Inventions Exhibition, Messrs. | fitted with a manhole and an air cock for letting out 
Easton and Anderson, of London, show outside the | the gases which are sometimes apt to collect, and is 
Austrian Court a plant for the purification of water on | driven by a spur ring cast on one of the end covers, 
a large scale by means of iron, the arrangement of | actuated by a train of wheelwork which is brought 
apparatus being one patented by Mr. W. Anderson. | into motion by a small overshot waterwheel through 
Some twenty-eight years ago Dr. Medlock first called | the instrumentality of a pitched chain. 
| attention to the remarkable power iron possessed of! The water from the purifier impregnated with iron 


| Worthington pump, which has recently attracted so 
| much attention as a new importation from the United 
|States. It is, indeed, an American invention, but 
| Messrs. Easton and Anderson acquired the patent at 
| the time of the 1862 Exhibition when the pump was 
| first shown, and have manufactured large numbers of 
| greatly improved design since. The pump, which is 
| capable of delivering 100 gallons per minute, consists 
|of a pair of steam cylinders 5} in. in diameter and 

12 in. stroke, each actuating directly an ordinary 
| double-acting pump 34 in. in diameter. 


| other arrangement which is slightly easier to compre- 
|hend, In Fig. 3 the pump ram is shown at the end of 
| its stroke, and the crank and connecting-rod stand in 
|a line with one another. In Fig 4 the piston has 
| made one quarter of its stroke, and a tail-piece formed 
| on the connecting-rod, has come into gear with a pair 
| of toggles on the framing. This tail-piece and the 
| toggles run together like wheel gearing until the stroke 
| is nearly accomplished, when the connecting-rod attains 
| the position of Fig. 3, and then goes inte gear with the 
| opposite toggles. 
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is carried by a 3-in. pipe through the bottom of a| 
wrought-iron tank 7 ft. square and 3 ft. deep, which is | 
formed into an ordinary sand filter. The water falls | 
from the delivery pipe some 4 ft. in the form of a thin | 
bell jet, andin that way gets well exposed to the air. | 
it runs through the sand at the rate of 12 cubic feet per | 
twenty-four hours, and as the water is 18in. deep over | 
the sand, it will remain for three hours before it reaches | 
the latter, thus giving sufficient time for all the iron to 

become oxidised and precipitated. The filter is capa- | 
ble of yielding about 24 gallons of water per minute, 

the surplus delivered by the pumps, or 974 gallons, 

after working the waterwheel by which means it is | 
further aérated, flows into the return culvert leading | 
to the centrifugal pump near the Albert Hall, where | 
it is again lifted to play the cascades. The iron taken | 
up by the water will be deposited in the culvert, which | 
will thus act the part of a sand filter. 

Three of the Anderson revolvers, capable each of | 
dealing with 1500 gallons per minute, or together 
2,160,000 gallons per day, were set to work in the | 
month of March last at Antwerp, and are now purify- | 
ing the whole of the water supplied to the city in a 
most satisfactory manner ; the turbid and highly im- 
pure waters of the Nethe, quite as offensive as those 
of the Thames at London Bridge, are rendered per- 
fectly colourless, brilliant, agreeable to the taste, and 
chemically more pure than any water supplied to 
London. 

The quantity of iron consumed depends upon the 
quality of the water being treated, but it is not likely 
to exceed one-tenth of a grain per gallon, or say 14 lb. 
per million gallons. The cost will depend upon the 
current price of iron, but as borings and turnings form 
the best material, the expense is, in any case, very 
insignificant. 

The power required to drive the machine is also 
very small, about half a horse power per million 
gallons per day. | 





THE KORTING-LIECKFELD GAS ENGINE. 

Tue Korting-Lieckfeld gas engine, which we illus- 
strate on the present and opposite pages, is of the ver- 
tical type with one cylinder. The working details 
are so arranged as to be easily accessible for oiling 
and cleaning, and are so simple in construction that a 
skilled attendant is not required. 

The cylinder is open at the top, and besides being 
used as the working cylinder, also answers the pur- 
pose of a pump to draw in and compress the charge 
of gas and air previous to its being ignited. The 
ignition takes place as soon as the piston has passed 
the dead point, this type of engine being declared by 
Beau de Rochas in 1862 to be the most economical. 
Along the front of the engine is placed an auxiliary | 
shaft, to which motion is transmitted from the main 
crankshaft by means of wheel gearing ; this shaft makes 
only one revolution for every two revolutions of the | 
engine, and its purpose is to control the motion of the 
different valves, which are actuated by cams. One of 
the main features of the engine is the mixing valve, 
through which the gas and air are drawn in, and by 
means of which a mixture of perfectly constant pro- 
portions is always obtained. 

The principle laid down by Beau de Rochas in the 
year 1862 has been adopted in the old engine of 
Keithman, in Miinich, and also in Otto’s new motor, 
and is briefly this—there is one explosion during every | 
two revolutions of the flywheel when the engine is | 
working at its full power. During these two revolu- 
tions, four distinct operations are performed inside the 
cylinder, which may be understood from the following 
Table : 

—- oe Revolution. | 
ee e as e charge is ignited at | 
ae fre Fe the dead pogo the 

perp Sl aaon in. motive power developed. 





pgs a NS The waste gases are ex- 
— { charge is pelled to make room for a | 
a ou f) com- fresh charge. 

‘ ) \ pressed. 


In consequence of the ignition taking place at the | 
dead point it is necessary to increase the length of the 
cylinder in order that a space may be left behind the | 
piston to contain the charge ; the stroke of the piston | 
therefore does not reach to the end of the cylinder, | 
and as a result only part of the waste gases are ex- | 
pelled during the return stroke, the remaining part | 
being mixed with the next incoming charge. 

In the Kérting-Lieckfeld engine no attempt has 
been made to arrange the mixture in any particular | 
manner, there is neither a stratification of the gases | 
nor a uniform weak charge, and the space at the end | 
of the cylinder is no larger than is necessary to obtain | 
the desirable compression of the charge. Accordingly 
there is no extra dilution of the charge with atmo- | 
spheric air, and the power of the engines is therefore 
very great in comparison with their small size; this 
is a great advantage in cases where it is necessary to | 
economise space. 
We come now to the constructional details, and 
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will show in what manner they contribute to the effi- 
ciency of the engine. Fig. 5 shows the mixing valve, 


| together with the inlets for gas and air, and the manner 


in which the gases combine before passing to the 
cylinder. The gas as it comes from the main, passes 


|first through the valve d, which is opened at the 


proper time by a cam on the motion shaft. This valve 
is also used to regulate the speed of the engine by 
diminishing the number of explosions ; thus, suppos- 
ing that the engine is not working at its full power, 
the governor balls will be raised, and acting through 
the bell-crank shown at the top of the engraving, will 
force the rod e which is pivotted on the valve spindle, 
away from the rod /, and the connection being thus 
broken between the cam and the gas valve «/, the 
latter will remain closed until the engine recovers its 
normal speed, and no explosion will occur during the 
interval. 

The gas has a free passage into the mixing valve 
through the slits }, which are made in the movable | 
part of the valve; this is opened by the partial 
vacuum caused when the piston makes its first up- 
stroke, and immediately uncovers the small gas ports ; 
the air ports, marked a@ in the engraving, are also 
opened atthe same moment. The chief thing to be 
noticed in this valve is that whatever be the extent of 





a 


its opening, the quantities of gas and air drawn in are 
always in the same relative proportion to each other, 
so that the ultimate mixture in the cylinder never 
varies. The mixed charge is now drawn along the 
passage, into which the end of the igniter protrudes, 
and from there the greater part passes into the 
cylinder, mingling with the waste gases which remain 
from the last explosion, while a small proportion is re- 
tained in the passage ; a back-pressure valve, placed 
immediately under the igniter, intervenes between the 
two, and closes as soon as the piston has finished the 
first upstroke. The downstroke is now commenced, 
and the charge is compressed to from two to three 
atmospheres. The ignition then takes place, the ar- 
rangement by which this is effected being a peculiar 
feature of Mr. Kérting’s engine, which we will now 
proceed to describe with the help of Figs. 6 and 7 ; 
«isthe body of the casting, having in its lower end a 
movable hollow ram, bored with holes immediately 
above the conical valve seat «/, and in its upper parta 
solid ram or plunger to which motion is imparted from 
a camon the auxiliary shaft. While the compression 
is going on the upper ram m is pressed down on the 
valve seat /, and closes the communication between 
the outside flame and the inside of the cylinder, as 
shown in Fig. 6. As soon as the charge is sufficiently 
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compressed, the upper ram is suddenly lifted, and the 
pressure on the lower end of the loose ram & forces it 
up against its seat d, again preventing any escape of the 














eS 


charge except through the extremely fine hole at the 
bottom of the hollow cone, which allows only a very 
small quantity to pass ; the explosive mixture coming 
through this finds its way to the outside flame as shown 
in Fig. 5, where it ignites, and the flame retires at 
once into the cone. 


The ignition cannot be communi- 




































cated to the charge through the small hole, owing to 
the great velocity of the gases issuing therefrom, but 
the flame continues to burn at that part of the cone 
where the gradually decreased velocity allows the 
combustion to take place. When the piston has reached 
the dead point and it is desired to effect the explosion, 
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the upper ram m is forced down upon its seat, and 
the lower ram & falls about +, in. (see Fig. 6), allowing 
the flame contained in the hollow cone to ignite the 
charge, the communication between the two being 
made by the small holes at d already referred to, 
through which the flame passes along the channel v 
into the cylinder. The compressed charge is therefore 
ignited, and the piston is driven upwards ; on its re- 
turn part of the waste gases are expelled, the exhaust 
valve through which they are allowed to escape being 
opened at the proper time by a cam on the motion 
shaft ; a certain proportion of the waste gases are re- 
tained in the cylinder, as already stated, to mix with 
the next incoming charge. 








PUMPING ENGINES AT BUDA-PESTH. 

WE give this week on our two-page plate the first 
of a series of engravings representing the engines and 
pumps at the new water works at Ofen, Buda-Pesth. 
The water hasin this cise to be lifted toa total height 
of 1000 ft. above the level of the Danube, which 
operation is performed in six stages, by four inde- 
pendent engines and pumps, the one forming the 
subject of this week’s illustration being on the lowest 
level. These engines, which have been in very suc- 
cessful operation since 1882, were constructed from 
the designs of Mr. Otto H. Mueller,consulting engineer 
at Buda-Pesth, by the Prager-Maschinenbau Actien- 
Gesellschaft, Prague. A detailed description we post- 
pone until the publication of further engravings. 





HYDRAULIC LIFTS. 
To THE EDITOR OF ENGINEERING. 

Sir,—We did not expect to further encroach upon your 
courtesy by asking additional space, but Mr. Ellington’s 
letter in your last issue is of such a nature as to create 
erroneous impressions. The points to which we wish to 
refer will be so obvious that to secure brevity, we may 
proceed at once, without quoting Mr. Ellington’slanguage. 

1. Our New York house has been engaged in the manu- 
facture of lifts about thirty years, but until six years ago 
the business was confined almost exclusively to steam lifts. 
We then began to make the standard hydraulic lift. Since 
therefore, that part of our business is only six years old, 
and since the machine is patented in the different countries, 
it is a curious fancy to call it ‘‘an antiquated type of ap- 
paratus.” 

2. In August last we had made 3345 lifts. Of this 
number there were in the city of New York alone more 
than 520 passenger lifts, of which only about 75 were 
steam, and more than 970 goods lifts. We do not know 
how many of these are hydraulic. Our passenger lifts in 
New York city alone are carrying daily more than 
400,000 passengers, and our goods lifts in New York city 
are carrying daily more than 10,000 tons of freight, and 
they ara doing this without interruption. When Mr. 
Ellington states that in the last fifteen months eighty 
hydraulic lifts have been adapted to the use of the 
Power, his figures are undoubtedly correct, because 
no such arrangement could be effected without his 
knowledge. It must, however, be borne in mind that 
this figure does not represent the production of any one 
company, but is the aggregate of all the manufacturers of 
lifts who use the hydraulic power. It is very true that 
the three lifts for Warnford-court were let when the 
buildings were outside the area of supply, but the use of 
the power was stongly urged and carefully considered, 
and if it had been desired, the power nonce: have been 
brought there. Mr. Ellington correctly “‘ imagines” that 
the low-pressure lifts ‘‘ erected” on the line of the power 
mains, since the supply was available, ‘‘ do not greatly 
exceed these three ;” but his imagination does not cover 
the orders which have since been taken by us for lifts 
about to be erected. 

3. There is more than one argument that will justify 
the use of our system without entering into the ques- 
tion whether ‘‘ the supply given by the Power Company” 
can be depended upon. If we admit that it can be de- 
— upon, the question still remains as to the cost and 
requency of necessary repairs, and the damage which 
may be caused by faults in the service at such high pres- 
sure. If therefore we concede the reliability of the power 
there will still remain, as another argument for the use 
of our low-pressure lifts, the absence of the need or cost 
of frequent repairs, and the absence of interruptions. 
Mr, Ellington’s statement that we ‘‘ acknowledge that 
if the Power Company reduced rates sufficiently, the 
system they (we) recommend must fall” is sufficiently re- 
markable. Weseek in vain for any such acknowledg- 
ment, than which nothing could be further from our 
thought. Every lift fixed by us is, inthe quality of its 
service, anargument for our system. We have sought in 
vain for instances of an equal quality of service in other 
lifts, and are still asking where it can be found. It is 
generally admitted, and by Mr. Ellington, as well as by 
others, that the use of lifts has been developed in the 
United States more than in this country, and in this 
country thus far those who use lifts have been satisfied 
with a service equal to that of their neighbours; but as 
the use of the “‘ Standard” lift grows, and as it is found 
that they work without interruption, that quality will 
be demanded in other lifts. We think we are able to 
show that it cannot be found in other systems. 

4. We must not pass unnoticed Mr. Ellington’s remark, 
in the first part of his letter, that the use of the public 
supply hydraulic power has already superseded for lift- 
ing purposes every other system previously in use in 








London. Certainly this is not true in regard to the 
Standard Lift, the use of which is so rapidly growing. 
We have already said, and cordially repeat, that the work 
of the Power Company has been admirably done, and that 
the use of the power is wise in many cases, but all the 
facts go to show that passenger lifts are not among those 
cases, unless used in combination with our low-pressure 
system, and this we are always ready to do. The Standard 
Lift has not only not been superseded, or displaced, but 
the evidence accumulates that it will not be. 

5. We see no reason for Mr. Ellington’s objection to our 
‘* hypothetical case,” the use of which has led to all this 
discussion, and reference to your issue of April 17th will 
show that Mr. Ellington is in error in saying that we 
‘shifted the ground of discussion.” We have furnished 
ample proof that a given amount of work could be done 
in our way and by our system, with vastly better results 
than by any other systein, and, this being proven, of what 
consequence is it whether the case was hypothetical or not? 

6. We do not tax your space further. We have printed 
a pamphlet containing all the discussion, on both sides, 
up to the issue of this last letter of Mr. Ellington, and we 
shall be glad to furnish it to any who may desire. Our 
appeal is to the facts. 

Yours faithfully, 
AMERICAN ELEVATOR COMPANY. 

38, Old Jewry, E.C., April 28, 1885. 


PRESERVING TIMBER. 
To THE EpiTor OF ENGINEERING. 

S1r,—Permit me an explanation with reference to the 
description of my process for preparing timber which 
appeared in your “ Inventions Exhibition” number of 
1st May. 

By the ordinary process the creosote in the cylinder is 
usually heated to a temperature of from 100 to 120 deg. 
Fahr. But by my improved process I introduce the 
creosote at a temperature slightly exceeding 212 dey. Fahr., 
which, in conjunction with the action of the air-pump, 
insures the extraction of the water from the timber in the 
form of vapour. 

I remain, Sir, yours very truly, 
S. B. Bouton, 

64, Cannon-street, London, E.C., May 5, 1885. 








THE CRUTO INCANDESCENCE LAMP. 
To THE EDITOR OF ENGINEERING. 

Srr,—I have read attentively the interesting article on 
the Paris Electrical Exhibition, which appeared in your 
valuable paper (March 27, 1885), with the details of the 
manufacture of the carbon filaments of the Cruto incan- 
descent lamps and of the results obtained in a series of ex- 
periments with this new type of lamp. These results, I 
must say, perfectly agree with those I have obtained from 
along series of experiments. But it seems you are not 
aware of the improvements which have been made here in 
the production of the Cruto lamps, and therefore I consider 
it my duty to inform you that, besides M. Mildé’s manufac- 
tory in Paris, a company has been formed here expressly 
for the fabrication of the said lamps, with workshops at 
Piossasco, which are now going to be considerably ex- 
tended, so that the production will be shortly increased 
to over 1000 lampsaday. I beg also, at this important 
era of electric lighting, to point out the inaccuracy of your 
assertion that the 20-candle lamps are the only made at 
present on the Cruto system. They are on the contrary 
made of any luminous intensity whatever, as with any 
other system, and add here, for your guidance, a 
list of the Cruto lamps, as they are made usually, with 
their working constants. 


Candle. Volts. Ampeéeres, 
+ 5 


1 2.80 
2 8 9 2.80 
3 12 50 0.85 
4 16 50 1.05 
5 24 100 0.85 
6 32 100 1.05 
7 50 50 2.25 
8 100 100 2.25 


Should you wish it, we shall be glad to send you, on 
demand, some of these lamps as samples, that you may 
try them. 

I have devoted myself to electric lighting for a long 
time and have tried all systems, and I can assure you 
that the Cruto lamp is distinguished above all others 
both for its agreeable effect of light and for its high 
durability, so that in the interest of my customers I have 
now decided not to make use of any lamp other than 
4 Cruto, which gives the best and most reliable re- 
sults. 

Your kind insertion will exceedingly oblige, 

Youars truly, 
TADDEI GIROLAMO. 

Turin, April 4, 1885. 








BOILER INCRUSTATION. 
To THE EpiTor oF ENGINEERING. 

Sir,—We have some feed-pipes for boilers which were 
4in. in diameter when put down, but which are now 
silted up until they are only 14 in. in diameter, and the 
incrustation is so hard that holes could be drilled in sand- 
stone in as little time. 

I shall be much obliged if any of your readers will state 
their experience on this subject, and whether they know of 
any composition which will soften incrustations of this 
kind in pipes. The most powerful remover of scurf in 
boilers with which I am acquainted is ammonia water. 
We have had this in these pipes sealed at both ends for 
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three months, and it has not the slighest effect upon the 
incrustation, when once it has set. 
Yours faithfully, 


J. A. Lonepen. 
Blackwell Colliery, May 4, 1885. 

[We should advise our correspondent in the first place 
to have the feed water agg ca analysed ; no advice of 
any value can be given to him without the information 
which such an analysis would supply. Also is the feed 
pong! heated before entering the feed-pipes mentioned ’-— 

aD. E.] 





ROLLER MILL AT COVINTO. 
To THE EpIToR OF ENGINERRING. 

Srr,—In your issue of the 24th ult., I notice an article 
upon a Roller Mill Plant for Covinto, erected by Mr, 
J. Harrison-Carter, of Mark-lane, London, for Messrs, 
Balfour, Williamson, and Co., Liverpool, and giving along 
with the descriptive matter, most interesting plans of the 
same. 

I cannot help thinking, however, that there is a serivus 
mistake in the article which your readers interested in 
flour milling machinery would like corrected. Surely 
Mr. Carter is not serious in stating that a plant which he 
started in 1880 was the first automatic flour mill in the 
world ? 

If so, he is certainly labouring under a mistake, as 
I could point to a number of flour mills both in England 
and Scotiand that were working on a system that was 
perfectly automatic from the grinding of ‘he wheat to the 
oacking of the finished products, long before the year that 

e mentions, 

It is also a matter of common knowledge that for a 
considerable period previous to 1880, there were large 
numbers of perfectly automatic new process mills at work 
in the United States milling districts, as well as those 
in this country. Yours truly, 

W. W. STEVENSON, 

11, Craigton-terrace, Clifford-street, Glasgow, 

May 2, 1885. 











STEEL FOR BOILERS. 
To THE EpiToR OF ENGINEERING. 

Sir,—In conversation, yesterday, with my friend Mr. 
Parker, of Lloyd’s, upon the subject of the most suitable 
material for very strong boilers—apropos to his paper 
read at the late meeting of the Institution of Naval Archi- 
tects —I offered a suggestion which if not new, as it is to 
myself, possesses sufficient importance to induce me to 
ask space for its repetition in your columns. 

The suggestion is that although I hold that there is no 
difficulty whatever in making a thick and heavy plate 
possessing the same mechanical properties as a thin one, 
excepting the abnormal, and possibly under the circum- 
stances, only temporary effect of cold rolling on the 
thinner plates, I cannot see why thick plates should be 
used at all for the circular shells of boilers, as it would be 
verfectly easy to build up a shell of four 3 in., or three 
e. plates in place of one of J4in., which will soon be 
called for. 

I agree with Mr. Parker that very few marine engineers 
would be found to go to the expense of crossing the joints 
so as to utilise the full value of such a system, but no ad- 
ditional expense would be incurred by treating the com- 
pound plate as a single thick one and rivetting it in the 
same manner. 

This would at any rate remove all necessity or excuse 
for heating (perhaps unequally) the plates in a furnace 
before bending them, and at the price at which some of 
our steel-making friends are compelled to work, they 
would more easily be able to keep up the credit of the 
material. 


Shetfield, May 2, 1885. 


Yours truly, 
Epwakp REYNOLDS. 








NOTES FROM THE NORTH. 
G.Lascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant market 
was firmer last Thursday, and the close showed an advance 
of 1d. per ton. Transactions took place on forenoon 
Change at 41s. 74d. to 41s, a. cash, also at 41s. 9d. to 
41s. 10d. one month, with sellers at the close at 41s. 84d. 
cash and 41s. 104d. one month, and buyers at 4d. per ton 
lower. Prices advanced in the afternoon to 41s. 93d. cash 
and 41s. 114d. one month, at which there were sellers at 
the close, and buyers at 4d. less perton. Friday’s market 
was strong at the opening, and a further gain of 1d. was 
reported, but the improvement was not maintained in the 
afternoon, and the close was the same as on the previous 
day. Upto 41s, 104d. cash was paid in the forenoon, 
and 42s, 04d. one month, but at the close in the afternoon 
the quotations were 41s. 94d. cash and 41s. 114d. one 
month, with buyers at 4d. per ton under. Monday was a 
blank day in the ‘‘ iron ring” owing to the occurrence of 
a statutory Bank Holiday. The market opened strong 
yesterday, and at an advance of 1d. per ton, but prices 

ave way, and the close was the same as on Friday. 

usiness was reported in the morning at 41s. 10}d. and 
41s, 10d. cash, also at 42s, 04d. and 42s. one month, and 
buyers at the close were offering 41s. 10d. cash and 42s. one 
month, with sellers wanting 4d. per ton higher. There were 
transactions in the afternoon at 41s. 104d. down to 41s. 9}d. 
cash, also at 423. 04d. down to 41s. 11d. one month, the 
close being buyers at 41s. 11d. and sellers at 41s, 114d. 
one month, with the cash price nominally 41s. ohd. 
More firraness was shown in the market to-day. Prices 
began in the forenoon at 41s. 94d. cash, and 41s. 11}d. one 
month, — in the afternoon to 41s. 11d. cash, and 
42s, 1d. one month for sellers, and buyers offering 4d. per 
ton under. The market remains almost entirely feature- 
less, and the business reported from day to day is prac- 
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tically limited to the operations of members of the trade. 
Some operators are showing a persistent effort to ‘‘ bear” 
warrants on account of their being relatively dearer than 
other irons, but as the warrants are mostly held very well 
the ‘‘ bearing” efforts meet with little or no success. 
The position of general trade is not improving in any way, 
and as regards Scotch iron it seems rather to be growing 
worse. There is very little business doing in shipping 
iron, and prices are gradually drooping. What should 
be, and usually is, the busiest season of the year in the 
shipping department, has now arrived, and yet the ship- 
ments show a most disappointing comparison. Last 
week’s shipments amounted only to 11,491 tons, as 
against 8896 tons in the preceding week, and 15,233 tons 
in the corresponding week of last year. They included 
730 tons to the United States, 1087 tons to Canada, 100 
tons to South America, 475 tons to Australia, &c., 617 
tons to France, 835 tons to Italy, 1298 tons to Germany, 
400 tons to Russia, 1310 tons to Holland, 120 tons to 
Belgium, and lesser quantities to other countries. The 
number of blast furnaces in actual operation is 90, as 
compared with 97 a year ago. The stock of pig iron in 
Messrs. Connal and Co.’s public warrant stores yesterday 
afternoon stood at 595,178 tons, against 594,847 tons yes- 
terday week, showing an increase of 331 tons. 


Centrifugal Pumping Engines for the ‘* Scouts.”—It is | 


stated that Messrs. Tangye Brothers (Limited), of Bir- 
mingham and Glasgow, have secured the order for twenty- 
four 10-in. centrifugal pumping engines, for circulating 
water through condensers, &c., of the six cruisers being 
built at Clydebank by J. and G. Thomson for Her 
Majesty’s Government, and which are spoken of as be- 
longing to the ‘‘ Scout” class, 


Institution of Engineers and Shipbuilders in Scotland.— | 
The twenty-eighth annual meeting of this Institution | 


was held last week, Professor James Thomson, President, 


in the chair. After the treasurer's annual statement of | 


accounts had been submitted and passed, the meeting 


proceeded to make the awards on account of papers read | 
before the Institution in the session 1883-84. The Insti- | 


tution gold medal was awarded to Mr. Ralph Moore, 
Her Majesty’s Inspector of Mines, for his paper on 
“Cable Tramways ;” and the Marine Engineering gold 
medal was voted to Mr. J. H. Biles, naval architect, 
Clydebank Shipyard, on account of his paper on ‘‘ The 
Stability of Ships at Launching.” In accordance with a 
recommendation from the Council, a new by-law was 


adopted which provides fur premiums of books being | 


given in lieu of, or in addition to, the gold medals; and 
acting upon it awards of books were voted to Mr. R. L. 
Weighton for his paper on ‘* The Marine Engine viewed 
in its Economical Aspect,” and to Messrs. f 

Kinderman for their joint paper on ‘* The Approxima- 
tion of Curves of Stability from known Ships.” Subse- 
quently the election of oftice-bearers took place with the 
result that Mr. C. P. Hogg and Mr. John Inglis, 
Jun., were elected Vice- Presidents; Professor Elgar 
and Messrs. C. C. Lindsay, John Henderson, Jun., 
Henry Dyer, and George Russell, were elected to 
vacancies in the Council; Mr. J. M. 
reappointed Treasurer; and Mr. John Thomson was 
reappointed representative of the Institution at the 
College of Science and Arts. Discussions then followed 
on papers read at the preceding meeting by Mr. John 
Mayer on ‘‘A Continuous Regenerative Gas Kiln for 
Burning Firebricks, Pottery, &c.,” and by Mr. Staveley 
Taylor on “‘ The Butt Fastenings of Iron Ships.” 


taken at the beginning of next session, 


Clude Shipbuilding Trade.—A fair amount of new 
tonnage was turned out from the Clyde shipbuilding 
yards last month, namely, thirty-four vessels of a total of 
23,025 tons. 
month to the extent of 3236 tons, as compared with the 
output in April, 1884, and of 9875 tons, as compared with 
that of April, 1883, there was still an increase of 14,325 
tons over the output of April, 1879, which was embraced 
in the last period of depression. 
the year there was a decrease in the output to the extent 
of 29,513 tons, as compared with that of the same period 
of last year, and of 53,065 tons when compared with the 
tonnage launched in the corresponding period of 1883. 
As compared with the tonnage output in the same four 
months of 1879, there was an increase of 1065 tons. 


Damage to Wick Harbour Works.—At the new harbour 
works at Wick last Saturday evening, it was discovered 
that the last-formed concrete block, which is about 30 ft. 
square, had parted to the extent of several inches from 
the landward portion of the pier extension. Since 
Saturday night the fissure has greatly widened. On 
Monday the Harbour Trustees, at their meeting, had the 
matter under consideration, when it was resolved to have 
athorough examination of the foundations of the work, 
under the superintendence of Mr. Barron, the engineer, 
The part of the pier displaced is 60 ft. in length, and the 
weight of the material of which it is composed 4500 tons, 


so that the damage done may be set Gown at several | 


thousand pounds. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday there was a fair 
attendance on Change. The market was again lifeless, 
the peaceful news having in no way improved matters. 
The depression in trade is not altogether attributable to 
the strained condition of political affairs, and it is feared 
that any improvement in rs will be of slow growth, 
It is hoped that the low prices will tend by-and-by to 


-urvis and | 


Gale was | 


: Other | 
two papers were on the list, but they were ordered to | 
be printed so that the discussion upon them might be | 


Although there was a falling off on the | 


Over the four months of | 


encourage demand, and that they will also check foreign 
competition, which has, particularly of late, been very 
aggressive. No, 3 Cleveland pig is now selling at 33s. to 
33s. 3d. per ton f.o.b. Tees, and only small lots change 
hands. Shipments of iron continue small for this time 
of year. There is no indication of any early improvement 
in foreign demand. Hematite iron remains dull and in- 
active, Nos, 1, 2, and 3 being quoted 43s, 6d. net f.o.b. 
west coast ports. 


The Make and Disposal of Pig Iron in Cleveland.—The 
Cleveland Ironmasters Association returns for the month 
of April show that of 156 blast furnaces in the North of 
England, 97 have been in operation. The total] produc- 
tion of these furnaces has reached 204,591 tons, which is a 
decrease of 4053 tons on the month of March. It may be 
stated that there are now 29 furnaces making hematite 
iron. The stocks of pig iron now stand at 388,398 tons, 
which is a decrease of 856 tons on the month of March. 
The shipments of pig iron during April amounted to 
70,998 tons, 

The Manufactured Iron Trade.—There is no alteration 
|in this industry. Ship plates are still quoted 4/. 17s. 6d., 

and angles 4/. 10s , less 25 per cent. at makers’ works. 
Some of the mills are idle, and at most of the works the 
| plant is only irregularly and fitfully employed. Owners 
of works feel that shey are engaged in a trade which is 
| unremunerative and unsatisfactory. 


The Steel Trade.—Steel shipbuilding material main- 
tains its price, plates being quoted 7/. 2s. 6d. per ton de- 
livered on north-east coast ports. The demand for steel 

| rails, however, continues very languid, and the outlook in 
| this department is still gloomy. The leading steel works 
in the north are fairly well occupied. 

Engineering and Shipbuilding.—Engineering and ship- 
building are a little more active, but there is still ample 
room for improvement, many of the shipyards presenting 
a very slack appearance. Ironfounders are rather busier, 
and bridge builders have a fair amount of work on hand. 


The Coal and Coke Trades.—For export there is a good 
| demand for coal, but coke is dull, and prices are drooping. 


Proposed Board of Arbitration on the Wear.—The strike 
| amongst shipwrights having been settled, the desirability 
of establishing a Board of Arbitration for arranging wages 
has been discussed by the Trades Council. The advan- 
tages of a sliding scale were also considered, and it was 
decided to adjourn the further discussion of the question 
till the next meeting. 











NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Isle of Axholme Railway.—The promotors of this 
line, who seek powers to make a railway from Haxey to 
Crowle, ten miles long, and requiring a capital of 117,000/., 
jand to abandon the making of a tramway previously 
authorised, having agreed to grant the Great Northern, 
| Great Eastern, and Manchester, Sheffield, and Lincoln- 
shire Railway Companies protective clauses, the petitions 
| of these companies have been withdrawn, and the Bill has 
been referred to the Chairman of Ways and Means Com- 
|mittee as an unopposed Bill. The House of Commons 
in Committee has passed a resolution authorising the re- 
payment of the sum deposited as security for the completion 
of the tramway authorised by the Isle of Axholme and 
Marshland Tramways Order, 1882. 


Hull and Barnsley Railway.—The directors of the Hull 
and Barnsley Railway Company announce that their 
dock and railway undertaking will be ready for business 
in July next. 


North-Eastern Railway Company.—A special or extra- 
ordinary general meeeting of the proprietors of the North- 
Eastern Railway Company was held in the Board- 
{room, York, on Friday. Mr. J. Dent Dent, the chair- 
man, presided. He said that at their last half- 
yearly meeting their capital account was overdrawn to 
the amount of about 650,000/., and they had further 
|capital commitments amounting to 1,140,000/., so that 

altogether the capital commitments of the company were 
| about 1,800,0007. He did not think that considering the 
|magnitude of their undertaking that that was a very 
| great amount, Inorder to meet that they had power to 
|raise under the Act of 1876 1,000,000/. share and stock 
| capital, &c., under the Act of 1882, 375,0007. The Act of 
| 1876 was passed for the purpose of doubling the lines at 
| West Hartlepool, Newcastle, and Heaton, alterations at 
| Stockton and for general purposes connected with the 
| line. Some of these works were completed—the Stockton 
| and the lines at West Hartlepool and the work of doubling 
| the Newcastle and Heaton section was now going on, whilst 


| of 1882 authorised capital should be raised for the purpose 
|of the Alnwick and Cornhill line — which was going 
| on now very rapidly, and would probably be done in the 
| early part of next year—for the lines from Spennymore to 
| Bishop Auckland, and at Armfield Plain. It was pro- 
osed that the 1,375,000/. capital should be raised as 
| North-Eastern Consols, and should be offered ata premium 
| of 25 per cent. to persons now registered as holders of 
| North-Eastern Consols. The directors proposed that the 
| stock should be issued in the proportion of 1/. of new 

stock for every 20/. of North-Eastern Consols, ex- 
| cluding in all cases fractions under 20/., and that the 
| premium on each allotment be paid up by four equal 
|instalments of 25 per cent., payable respectively on 
ithe 1st of July, 1885, 1st of January, 1886, Ist of 
| July, 1886, lst of January, 1887. They did not want 
| the money to be lying at the bank, and_ therefore 

they wished to have the money called in as they might 
| need it. That would give them a sum of about a million 


several other works were in process of completion. The Act |’ 





anda half, and would leave 234,280/. Consols unallotted for 
disposal by the directors in such manner, and at such price 
as might be corivenient for the service of the company. A 
resolution in accordance with the above was adopted. 








NOTES FROM THE SOUTH-WEST. 
Tcignmouth.—The Teignmouth Local Board of Health 
has decided that the contractor for certain main drainage 
works should be allowed to proceed with them, so as to 
get them finished by the end of May or the beginning of 
June, instead of suspending them between May and Sep- 
tember, as specified by the terms of the contract. 


The Glamorganshire Canal.—We learn that the transfer 
of the Glamorganshire Canal has been completed by Mr. 
W. T. Lewis for the Marquis of Bute, and that all rights 
and privileges are now in his lordship’s hands. 

The ‘‘ Racer.”—The Racer, 8, sloop, went out on Mon- 
day for a trial of her guns, and a preliminary trial of her 
machinery. The armament of the Racer consists of 
eight 5-in. breechloading guns, two on each broadside 
and two on the poop, with two more on the forecastle. 
Those on the poop and forecastle are mounted on Vavas- 
seur central pivot mountings. Scaling charges of 8 lb. of 
powder were fired from each gun, and two full charges of 
16 lb. of powder and common shell of 50 lb. weight were 
fired from each gun at different bearings, with elevations 
varying from 5deg. to 15deg. The eight machine guns, 
viz., two two-barrel Gardners on either side abaft the 
forecastle, two five-barrel Gardners, and four two-barrel 
Nordenfelts under the poop and forecastle, were also tried. 
The two-barrel Gardner guns can be fired from the tops 
of the masts, or from boats, if required. The gun trials 
were satisfactory. The engines were driven full speed 
for an hour with satisfactory results, and the vessel after- 
wards returned to moorings in the Sound and took in her 
powder. The machinery was in charge of Mr. Grant, 
chief engineer of the Bellerophon, assisted by Mr. White, 
chief engineer of the ship. 


Didcot, Newbury, and Southampton Railway.—The 
section of the Didcot, Newbury, and Southampton Rail- 
way between Newbury and Winchester was opened on 
Friday, and the event was celebrated both at Winchester 
and Newbury by public rejoicings. The line will be 
worked by the Great Western Railway Company. 

Pembroke Dockyard.—Much activity prevails at Pem- 
broke Dockyard, and men are employed working over- 
time to complete the Anson, sister ship to the Howe, and 
also the Thames, steam cruiser, of 3500 tons, and 5700 
horse-power, while the building of the Forth, a sister ship 
to the Thames, is being pushed on rapidly, all her frames 
being up. The cylinders are in position, preparations are 
made to receive her screw shafting, and the necessary 
moulds have been forwarded to the works of Messrs. John 
Brown, of Sheffield, for the heavy forgings of the strut 
arms which are to support the screw shafting. 


Cardiff.—During the past week business in steam coal 
has been more animated. Although no appreciable dif- 
ference is noticed in prices, the tone is slightly firmer. 
Small coal is still in good demand. Patent fuel has been 
cleared to a fair extent, but the market has been some- 
what quieter. There is no change in the iron ore market. 
Last week’s clearances comprised 160,653 tons of coal, 
100 tons of iron, 3194 tons of fuel, and 135 tons of coke. 
From Bilbao there arrived 6054 tons of iron ore, and 1698 
tons came to hand from other sources. 


The Exe Valley—The formal opening for general 
traffic of the Exe Valley South Railway, which’ brings 
Tiverton and Exeter in direct communication with each 
other, took place on Friday. 


Newport.—The coal trade has been somewhat more 
active. The depression in the manufactured iron and 
kindred traces continues. Shipments have, however, 
been fairly good, showing a total of 3325 tons to the 
follewing destinations : Port Alfred, 2088 tons ; Montreal, 
1000 tons ; and Warburg, 237 tons. Last week’s coal 
clearances amounted to 51,527 tons. From Bilbao there 
arrived 8203 tons of iron ore, and 3500 tons came to hand 
from other sources. 


Penarth Dock.—The quantity of coal shipped at Penarth 
dock last week was 69,104 tons. This result was accom- 
plished with thirteen tips. 

Rails at Cyfarthfa.—The first batch of steel rails was 
successfully turned out at the Cyfarthfa works on Monday 
in the presence of Mr. Evans, the manager. Messrs. 
Crawshay Brothers are stated to have orders on their 
books for steel rails, the execution of which will extend 
over three months. 








New Brunswick.—The fleet of vessels owned by New 
Brunswick numbers 1107, of the aggregate burthen of 
315,906 tons. Of these 683 vessels measuring 255,607 tons, 
belong to St. John. 





AGRICULTURAL ENGINEERS’ ASSOCIATION.—The annual 
meeting of this Association was held in the Memorial Hall, 
Farringdon-street, E.C., on Tuesday last, Colonel Griffin, 
the retiring President, in the chair. After the usual pre- 
liminary business, Mr. James Hornsby, chairman of 
Messrs. R. Hornsby and Sons, Limited, of Grantham, was 
unanimously elected President for the ensuing year. Mr. 
H. D. Marshall, of Gainsborough, and Mr. A. G. E. 
Morton, of Chelmsford, were also elected vice-presidents. 
The secretary reported that a petition had been drawn up 
on behalf of the Association against the Railway Bills, 
and had been presented by Mr. James Howard, M.P. 
The Bill for the rating of machinery, introduced by Mr. 
Norwood, M.P., was also discussed, and adjourned for 
further consideration. 
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Nomenclature, and Notation,” by Professor Andrew Jamieson, 
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FRIDAY, MAY 8, 1888. 


THE INVENTIONS EXHIBITION. 
WERE any apology needed for choosing a subject 
so fruitful in interest as the results of the inven- 
tive ingenuity of the age for the object of an 
International Exhibition, authority of the very 
highest importance could be adduced in defence of 





John Wiley and Sons, 15, Astor Place, New York. | 


Terms for displayed advertisements on the wrapper | 
Serial | 
advertisements will be inserted with all practical regularity, but | 


Post Office Orders to be made | 


** Electrical Definitions, | 


|the selection. Over two centuries and a half ago, 
| the greatest philosopher England had produced, laid 
| down as an axiom that the two great wants in aid 
of progress were, first, ‘‘ That an inventory be made 
of the stock of mankind, so that he who goes upon 
new discoveries may have a knowledge of what has 
already been done ;” the second being, ‘‘ That a 
calendar be made of such experiments as are most 
extensively useful, and that lead to the discovery 
| of others.” 

Although the Inventions Exhibition is hardly so 
comprehensive as that general stock-taking of the 


| Lord Chancellor, yet it may safely be said to be the 
most ambitious attempt that has yet been made to 
carry out the idea so long ago shadowed forth, so 
far at least as the mechanical arts are concerned, to 
which Francis of Verulam attached such high im- 
portance. As for the calendar of such experiments, 
we trust our own pages and those of our contempo- 
raries may not be considered altogether unworthy 


| hoped are to be spread out at South Kensington. 


We speak advisedly in the future tense in making | 


reference to what is to be seen at the Inventions 
Exhibition, for although, as exhibitions go, it was 
wonderfully well furnished on the opening day, 
there is not as yet, and probably will not be for a 
few weeks to come, anything like so complete a dis- 
play as there will ultimately be. This is always the 
case in shows of this kind. However great the 
exertions may be to prepare everything beforehand 
| there is invariably a great deal left to be done after 
the opening day. 
original engagements, some fail to get ready in time, 
others over-calculate their resources, many take 
offence on account of necessary restrictions or be- 


cause they do no receive sufficient attention, and | 


from one cause or another there is always plenty 
of space to be filled after the opening day. 


far greater a degree does it apply to one devoted 
to the interests of inventors, a body more sensi- 
tive, crotchety, and generally unmanageable than 
perhaps any other class of individuals’ It 
fortunate in the present case that this process 
|of natural selection has been going on. 
many stereotyped exhibits and hare-brained schemes 


matter. In the first rush that follows the public 
|issue Of invitations to the public to exhibit, much 
must pass the scrutiny of the various committees of 
selection that would hardly do so if full informa- 
tion could be obtained on the merits of the applica- 
tions. We think, however, that greater strictness 
might with advantage have been displayed in seeing 
that exhibitors complied with the excellent code of 
regulations laid down for their guidance. It is 
impossible to judge from the necessarily short de- 
| scription sent in by intending exhibitors what the 
| actual exhibit will be like when it appears, and for 
| this reason competent officers should make inspec- 
| tion on the arrival and report to the higher authori- 
ties in doubtful cases. Such a plan as this would 
have prevented the advertising method practised 
by some firms. For instance, a single rigger or 
band pulley would be as valuable as an illustration of 
a new principle, supposing any actual novelty to 
exist, as a whole series ranging through all dia- 
meters in the manufacturer’s catalogue, and differing 
only in their size, and the space they occupy. 
| Another exhibit that might with advantage have 
been reduced in size consists of a trophy of bags 
shown by the makers of a well-known and doubt- 
less highly efficient fertiliser. 

Through the courtesy of a great number of the 
most important contributors to the Exhibition, we 
were able in our last issue to deal so largely with the 
| principal objects of interest, that there is not much 
| that requires special notice at present, and we prefer 
| to delay taking up the various sections in fuller detail 
| until that shaking down to which we have already 
|made reference, has occurred. Of the opening 
{ceremony there is not much to say, beyond the 
usual picturesque descriptions that are so adequately 
dealt with in the daily journals. The Conservatory, 
where the chief function took place, was crowded 
from end to end by the fortunate holders of 
special invitation tickets. The Prince and Princess 
of Wales filled the chief parts with the grace 
and charm which never deserts them, and Sir 
Frederick Bramwell, whose strong point is an 
|oration, delivered his speech in audible tones. 
| After the royal pair had departed, having pre- 
viously walked through the principal buildings, a 








knowledge of mankind proposed by the Elizabethan | 


of the rich stores of knowledge that it is to be | 


Exhibitors do not keep to their | 


If | 


this is true of other classes of exhibitions, in how | 


is | 
Instead of | 


we may hope to get really valuable and interesting | 


| great part of the visitors left, and in the evening, 
| which was cold and wet, the place was in many 
|parts almost deserted. Something of a fountain 
|display was attempted, but neither the electric 
|light or water arrangements appeared to be any- 
| thing like complete, and this part of the entertain- 
|ment was not nearly so attractive as it was last 
|year. The lighting of the grounds and Conserva- 
| tory by the numbers of incandescent lamps was not 
altogether satisfactory, the brilliance of the illumi- 
jnation being very variable and at times sinking 
|into a dull red glow of points of light. Enough, 
however, was done to show how beautiful the effect 
will be when all is complete; the lights placed 
irregularly in the grove of trees fronting the 
Chinese verandah being the most charming part of 
the scene. 

The catalogue of this Exhibition has been looked 
forward to with more than usual interest from the 
fact that a number of personages eminent in their 
respective walks of life, have been engaged to write 
prefaces to the different sections. The first of these 
}on ‘** Agriculture, Horticulture, and Aboriculture,” 
is contributed by Mr. H. M. Jenkins, the secretary 
of the Royal Agricultural Society of England. The 
display of agricultural machinery in the Exhibition 
|is not a very striking one, and is utterly insignifi- 
| cant compared to the ‘‘ five miles of shedding filled 
with implements at a ‘ Royal’ show,” to which the 
|author of the preface makes reference. There are 
133 exhibits in all in this section, out of which 33 
are referred to other classes. 

On ‘‘ Mining and Metallurgy” Mr. Hilary Baurr- 
man, F.C.S., contributes the preface, which 
forms an instructive although necessarily brief 
essay on these two subjects. The importance of the 
introduction of new explosive compounds, for the 
different systems of boring, and of the various 
mechanical arrangements adopted in mining in- 
dustries generally are brought forward. The ven- 
tilation of mines and the treatment of ores is alse 
touched upon in a manner that will enable those 
unacquainted with the subject to form an elemen- 
tary idea of the different features in connection with 
these industries. In the metallurgical division the 
|treatment of iron and steel occupies the greater 
part of the space, the Bessemer and Siemens pro- 
cesses naturally forming leading features. As, 
however, the whole preface only occupies nine 
| pages, the subjects are necessarily dealt with in a 
| most cursory style. There are 110 exhibits in this 
section, exclusive of others that are referred to 
| different classes. For ‘‘ Engineering Construction 
jand Architecture,” Mr. Arthur T. Atchison, M.A., 
| supplies the introductory matter, consisting of 
|seven pages. Steel rails, the Mount Cenis and 
|Gothard Tunnels, street tramways, the St. Louis, 
| East River, and other bridges, the Suez Canal, and 
|other important examples of civil engineering, 
| follow each other in quick succession. There are in 
| this section about 200 separate exhibits of varied 
| interest. 
| Passing on to ‘‘ Prime Movers,” we find 200 exhi- 
| bitors, who contribute amongst them examples of 
| steam engines of various kinds, gas engines, water 
|motors, and other appliances, some of a purely 
|speculative interest. Mr. William Anderson has 
| written the preface to this section, but as he occupies 
| little more than two pages in the catalogue, he does 
|not treat the subject very exhaustively. What 
there is, however, is to the point, although we 
| doubt if the ordinary popular visitor will be much 
| enlightened by its perusal. 

‘* Railways” find an expositor in Captain Douglas 
|Galton, who ranges over the whole subject from 
| train resistance to foot warmers in an essay of four 
|pages. There are sixty-three exhibits in this section, 
amongst them several descriptions of brakes. All 
these groups are placed in the South Gallery, but 
for the next in the official list we have to go to the 
Queen’s Gate Annexe at the other end of the 
buildings. 

Group VI., ‘‘ Common Road Carriages,” has no 
preface allotted to it, and yet numerically it is an 
important section, numbering about 250 exhibits. 
| These comprise carriages, cabs, carts, vans, and 
| vehicles of the most varied kinds, as well as a large 
collection of bicycles and tricycles, which do much 
towards swelling the list. 

Sir Edward Reed discourses on ‘‘ Naval Archi- 
tecture” through three pages, treating his sub- 
ject more especially from an historical point of 
view, in which the Exhibition of 1851, the 
Great Eastern, and the Warrior supply useful 
material. There are over one hundred exhibits 
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in this section, the Lords of the Admiralty, Sir | 
William Armstrong and Co., Messrs. Laird Bro- | 
thers, the Thames Iron Works, and others, contri- | 
buting a fine collection of models. Messrs. Yarrow | 
and Co. have a neat model of one of their stern| 
wheelers which did such good service lately on the 
Nile. Messrs. Simpson and Denison, of Dart- 
mouth, send two wooden steam gigs with patent 
engines, and Messrs. Davis and Clow, of Abingdon, 
a graceful steel launch of the best type. 

Mr. Swire Smith, who writes on ‘Textile! 
Fabrics,” contributes one of the largest prefaces in | 
the book, consisting of twelve pages, the matter | 
being well put together. The exhibits are not 
numerous—only sixty in all. Professor Unwin | 
deals with ‘‘ Machine Tools,” and says as much as | 
can be got into five pages, which naturally is not | 
a great deal considering the wide range of the) 
subject. The exhibits are not numerous, but there | 
are some novel and interesting features amongst | 
them. Sir William Armstrong has considered a 
page and a half sufficient to say what should be said | 
about *‘ Hydraulic Machines,” of which about 100 
examples are shown. ‘‘ Electricity” is treated of | 
by Dr. Lodge, who briefly records the progress of | 
the last twenty-five years. Professor Armstrong 
writes on *‘ Applied Chemistry and Physics,” treat- | 
ing of the alkali trade, the utilisation of coal, and | 
other subjects, which are not however practically | 
illustrated to any great extent by the few exhibits | 
contributed. Mr. A. Vernon Harcourt has a short | 
but instructive chapter on gas and other illuminants, | 
in which section there are about fifty exhibitors, the | 
display not being very impressive in its character. | 
‘* Fuels and Furnaces” is a very small section, | 
but has a good preface in the catalogue written by | 
Mr. George Snelus, in which some of the most | 
recent inventions in this field are referred to. 
‘* Leather,” and ‘‘ India-rubber,” two separate sec- 
tions, have both but few exhibitors, and have each 
a preface by Mr. H. Dent. ‘‘ Firearms, Military 
Weapons, and Explosives” are an important part | 
of the show. The 8 in. breech-loading gun from 
Woolwich, placed opposite the main entrance, forms 
the frontispiece of the Exhibition. Sir William 
Armstrong and Co.’s exhibit, the machine guns, 


| 
| 





mum damage on the enemy, while receiving the 
minimum amount possible yourself ; but this is by 
far too general a statement to bring home to our- 
selves, and accordingly we must proceed to discuss 
particular cases. One case would be the destruc- 
tion of coast towns, whether fortified or not, and 
in the particular war in which there seems a chance 
still of our being engaged, this duty would be pro- 
bably about the only one left for our ironclad line- 
of-battle ships to perform. We have only to look 
at home to appreciate the value of such opera- 
tions; for imagine a hostile fleet to attack 
Portsmouth, Plymouth, Liverpool, Glasgow—in 
fact, any of our great centres of supplies or 
commerce ; just think what the result would be if 
such an attack were successful. If the reader will 
only imagine to himself his own particular house 
invaded by a shell which bursts in the room in 
which perhaps his family are seated, destroying 
many of those dear to him, and at the same time 
reducing his house to ruins, or he may picture his 
town at the mercy of a hostile fleet, whose absence 
is only to be insured by the payment of a large 
indemnity, which must be wrung from the un- 
willing pockets of himself and his fellow-townsmen 
—not a shilling or two that one would grumble at 
giving away yet never really miss, but sums that 
would cripple his resources for years to come, or 
perhaps ruin him altogether. Such home shafts as 
these will enable us to appreciate the value of offen- 
sive operations against an enemy’s town, for the 
constitution of the human heart is such, that we can 
read very philosophically about the woes of our 
fellow-creatures well out of sight, but appreciates 
very keenly all that touches our own persons, be- 
longings, or pockets. Having thus convinced our- 
selves of the mischief both morally and physically 
that would result from a bombardment, we can 
proceed to see how our fleet can carry out these 
operations which we consider so desirable—against 
an enemy! 

There are—we borrow here from Captain Mau- 
berge, of the Belgian artillery, in his paper on ‘‘The 
Use of Artillery in Coast Defence’’—three ways in 
which seamen can operate offensively against coast 
towns: ‘‘ First, by remaining outside the effective 


and the full-sized Whitehead torpedo will also be| range of coast guns, and at a distance from the place 


prominent centres of interest during the time the} equal to or less than the longest range of their own 
Exhibition is open. The preface to this group is| artillery. In such a position, by correct firing— 
contributed by Colonel Sir C. H. Nugent, and gives, | which would be facilitated by the great size of the 
so far as space will permit, a fair general knowledge | target—they could throw their projectiles into the 
of the subject. | place, while the defensive artillery, having a much 
‘* Paper, Printing, &c.,” is written upon by Dr. | smaller object to aim at, would have less chance of 
Miiller. The chief attractions in this section are | hitting it ; and even successful shots striking an ar- 
the Graphic and Illustrated Londou News exhibits. | moured vessel, with a great angle of fall and but 
oe = Rigs Lag er a ge oe wer oe ee — gees sewer id — 
an atches ;’ but the principal centre of interest | results. In winding rivers, with high banks, float- 
in connection with this subject lies in the American | ing batteries, or ships not heavily armoured, will 
Court, where the Waltham watches are being made. | conceal themselves behind their banks, and only 
Professor G. Carey Foster has supplied the pre-| the smoke of the guns will indicate their position.” 
face on “* Philosophical Instruments,” but the sub-| Now all this seems plausible enough and points 
ject is one that naturally does not lend itself| to the necessity of coast towns having torpedo de- 
readily to popular treatment. There is a fair| fence, protected by outlying forts, the distance of 
number of exhibitors in this section, about 100 in| the lines of torpedoes being such that an ironclad 
all. Captain Abney writes on ‘‘ Photography,” of | squadron lying outside them would not be within 
age a — —— ~~ eae = <e | range = the —_ ae 8d eee oA this 
. Arnold on ‘‘ Toys and Sports,” the latter being| means the ironclads would lose all the advantages 
the last of the prefaces in the English Section of | of a large target mentioned above and would have 
the Inventions Department. In the second divi-| to silence the forts, which latter have the advan- 
sion Mr. W. Barclay Squire contributes a preface on tage over them of being unsinkable, while at the 
‘* Music.” |same time if properly constructed they need 
This brief review of the official catalogue would| not present a larger target. The towns on the 
be incomplete without some reference being made} Russian coast which are thus defended, and also 
to the guiding hand which has brought it to a suc-| those that are not, are presumably known to the 
cessful issue. The work has been carried out under | Intelligence Department, and we may hope that a 
the ee of Mr. ~ “ R. ——— - | lesson —_ if the vagy ee — be — the 
literary superintendent, and it has only been by} enemy by their means. An instance of ships con- 
the unremitting labour of his son, Mr. Herbert! cealing themselves behind banks and bombarding 
Trendell, and his clerical assistants—labour often | from this hidden position occurred the other day 
carried into the small hours of the morning—that | in the Egyptian campaign, where H.M.S. Orion in 
the work has been finished in time for the opening | Lake Tirasah, which is surrounded by high sand- 
day. hills, shelled the rebels out of the railway junction 
three miles off, one shell bursting on an engine 
which was just going to start. 
The second method consists of forcing a passage 








OUR IRONCLAD FLEET. 


WeE have in late issues dealt with the questions 
of ironclads as opposed to torpedo boats, and the 
steps that should be taken for the defence of our 
coasts ; we propose now to investigate what may be 
some of the miscellaneous duties our ironclad fleets 
would have to perform in time of war, and how these 
duties should be carried out. This naturally brings 
us to the great question at starting, What is the 
chief object of war? Generally speaking, this is 
easy enough to answer. It is—To inflict the maxi-| 





without engaging the enemy’s guns, and in certain 
cases would probably be adopted in preference to 
any other. To apply the case to ourselves, we can 
take the Thames as an instance, when, supposing 
the defence of the river to be left entirely to the 
forts a certain distance down, there would certainly 
be an attempt—the odds in favour of its success 
being about one hundred to one—to run past them 
and up the river, where London could be shelled at 
leisure. We have no wish to be alarmists, and have 
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only taken the Thames as a case in point, for we 
do not imagine for one moment that the defence of 
our capital is to be left only to the forts down the 
river, but it will be seen from this, how applicable 
this second method is under similar circumstances, 

The third method is that of engaging the bat- 
teries themselves, but, as we pointed out above, this 
method is not satisfactory, since if the forts are at 
all modern the odds are greatly in their favour, they 
being unsinkable, and masonry or iron taking a good 
deal of battering about before it is untenable. 

It has up till very lately been considered that the 
best manner for a fleet to bombard a place is by 
keeping under way and engaging at close quarters ; 
the idea being that, when moving, the vessels 
would be much harder to hit, and therefore would 
have an advantage over the forts. But the expe- 
rience gained at Alexandria goes some way to falsify 
this idea. It is true that in this special case the 
forts were not efficiently worked or armed; but 
people, as a rule, do not seem to understand that it 
comes to very much the same thing, whether a 
vessel is moving and firing at a fixed target, or fixed 
and firing at a movable target. 

If a captain of a gun looks through his gun port 
as he passes a tixed object, this object wil present 
exactly the appearance to him as if it was passing 
him rapidly by, while the ship that he is in remains 
at rest. Therefore, if the gunners in the forts have 
a difticulty in striking a moving ship, the men on 
board that ship will have exactly the same difticulty 
in striking the fort. In both cases there is not the 
least doubt that the firing will be very much less 
effective than if both were at rest. The ship has 
the advantage because it is smaller, while the fort 
has a counterbalancing advantage in its superior 
resisting powers. 

With reference to the distance at which ships 
could lay off and bombard a town, it may be 
interesting to know that the range of a 10-in. 
breechloading gun with a 460-Ib. projectile is about 
13,000 yards (about 8 miles), so that it will be seen 
that there are very few instances in which the 
batteries are at present so far out that they could 
prevent a fleet of ironclads from laying snugly off 
and landing shell after shell into the heart of the 
Under these circumstances we may reason- 
ably hope in the event of a war with Russia 
that our ironclad fleet will find means of doing 
damage to some of the coast towns of our oppo- 
nents, though at the same time it must be borne 
in mind that, as we pointed out in our article 
of April 24th, they have not only forts for the 
protection of their important coast towns, but 
have the passages strewn with torpedoes and 
a powerful fleet of torpedo boats and harbour 
defence ships ready to lend a helping hand when 
required. Although all the practical experience up 
to now tends to show that the attack of torpedo boats 
on ships at night is generally successful, yet there 
are not wanting those who hold opposite views, and 
it must always be borne in mind that all the suc- 
cessful torpedo attacks that have hitherto been 
made have been under cover of darkness, so that 
supposing our fleet to time their arrival off the port 
tu be attacked at an early hour in the morning, they 
might have it in their power to do a deal of damage 
before being compelled to haul off by reason of the 
darkness and the fear of an attack being made 
under cover thereof. Whether after they have got 
away they can manage to keep off a combined tor- 
pedo attack is, as we have pointed out in the article 
quoted above, quite another question, but dealing 
alone with the matter of bombardment at long 
ranges, it certainly would appear to be quite fea- 
sible. From the fact that the ships that are to 
comprise the Baltic fleet have been supplied with a 
double allowance of ammunition, we conclude that 
something of this kind might, if necessary, be 
attempted, and always providing that the safety 
of the fleet against torpedo attack can be insured 
during the hours of darkness there appears to be 
no reason why it should not be brought to a 
successful issue. Whether we should have to 
be content with a game at long bowls is another 
question; and the answer to it would probably de- 
pend upon the circumstances which might become 
apparent in individual cases. We have no prece- 
dents to guide us in forming an idea as to the chances 
of success for a fleet trying to force its way over 
mine fields ; and while some writers, mostly English 
and German, regard such tactics as suicidal, others, 
notably American and French, are of opinion that no 
very great amount of danger would be incurred. 
We know one thing for certain, and that is, that 
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whatever is possible to be done would be done, and 
so we might look forward without fear to the result 
of this portion of the duties of our fleet. 





THE WEATHER OF APRIL, 1885. 

In the British Isles the variations of the meteoro- 
logical elements from their average values for a 
given day of the year are extremely large ; they 
are very large for any given week ; they have wide 
limits for the months, for some more so than for 
others ; they are smallest for the annual means. 
A foreknowledge of the variations from the normals 
for the year would be information too concrete and 
aggregate in form to be of much utility; but for 
the months it would be of considerable value ; and 
for weeks or days of still greater importance. In 
the present state of meteorology, to judge of the 
weather for a given epoch or period, recourse must 
be had to past experience, that is to probabilities 
based on averages, variations, and extremes. Pro- 
bability has been called the guide of life, and as 
regards the weather it is our safest guide. The 
extremely changeable climate of the British Isles 
appears to be mainly regulated by the transit over 
them from the Atlantic, of areas now of high, and 
anon of low atmospheric pressure. Could their 
advent, size, direction, and rate of motion of trans- 
lation, as well as their respective maximum and 
minimum pressures be foretold, the accompanying 
changes of weather could be predicted with con- 
siderable accuracy. All attempts to gain such fore- 
knowledge should be encouraged. Accordingly, we 
welcome Mr. Walter L. Browne’s pamphlet, ‘‘ The 
Moon and the Weather,” for he claims at least to 
have discovered a bit of the ‘‘ missing link,” al- 


though he cannot be said to prove his case. Clearly 
he knows how to make a short story long. Never- 


theless it is readable, and contains a good deal 
worthy of the attention of those who would be 
weatherwise, and we think that his predictions of 
cyclonic and anticyclonic periods for Apwil were 
more accurate than anything of the kind that we 
have hitherto tested. 

In April there were anticyclonic conditions over 
the British Isles from the 2nd to the 4th, with 
variable winds, and clear dry weather ; from the 5th 
to the 11th was a cyclonic period, winds chiefly from 
S.E. to N., ‘‘ April weather, rain and sunshine 
both together ;” from the 12th to the 19th was a 
period of moderateanticyclonicconditions, east north- 
easterly winds and dry weather ; from the 20th to 
the 30th the conditions were cyclonic with southerly 
winds, variable and rainy, with clear intervals. 
On the 17th a pleasant change ushered in a spell of 
magnificent weather, which lasted till the 23rd ; 
the temperature was unusually high, with well- 
developed diurnal range, the degree of dryness in- 
creasing greatly with the increase of temperature, 
and sunshine scoring from ten to twelve hours 
daily ; it was splendid weather for the budding 
vegetation. 

The mean atmospheric pressure and temperature 
at extreme positions to which the Isle of Man is 
central, were as follows: 


| Mean 


| Difference ir 











, Mean Difference 
Positions. | Pressure, | from Normal. | ture | from Normal. 
eT 

| in. in. | deg. | deg. 

North ..| 29.75 below 0.09 | 44 | above 1 
South ..| 29.79 Sat 46 | below 4 
West } 29.71 mA 17} 47 | a. 2 
East P “ 15 | 47 above 1 
Cential me 14 46 below 1 


} 


The mean distribution of pressure is too nearly 
uniform to indicate a decided resultant wind. The 
daily general directions of the winds over these 
islands give a very feeble resultant from S.E., the 
normal resultant being S.W. 

As the warmest winds in April are from 8.S.W., 
and there were few days of such winds, the tem- 
perature on the whole was slightly below the 
normal ; it was very low in the south, less than the 
average in the west and central, and slightly above 
in the north and east districts. 

The frequency and distribution of rainfall are 
roughly represented by the following results : 


| | 
| 


Daten, ’ Difference 

Places. Rainy Days. | Amount. fans! Noel 
| in. in. 
Sumburgh us 18 | 1.80 below 0.57 
Scilly .. oe ee 17 2.91 above 0.42 
Valencia --| 19 =| 6.39 1.37 
Yarmouth re i2 | 1.338 below 0.45 





Ireland had a large quantity of rain ; the south 
of England a slight excess ; over Scotland and the 
east of England the amount was below the normal, 
and there were few rainy daysin England. Heavy 
rains, amounting to about an inch in twenty-four 
hours, were measured at Mullaghmore, 1.02 on the 
Ist, and at Donaghadee, 0.98 on the 25th. The 
barometric pressure attained 30.3 on the 19th, and 
fell to 28.7 west of Ireland on the 25th, so that the 
extreme range was 1.6in. The highest tempera- 
ture, 73 deg., was recorded at London on the 
19th ; the lowest, 22 deg., at Cambridge on the 
5th. At 8a.M., on the 4th, the temperature at 
Nairn was 48 deg., while at Loughborough, it 
was only 28 deg. At Kew, the 25th, 1 to 3 P.M., 
a very unusual fall and rise in temperature occurred, 
the dip measuring about 10 deg. Aurora was seen 
in the north of Scotland on the 8th and 13th. 
The most clear weather seemed to have been ex- 
perienced in Ireland, an estimate giving 12 days, 
and the least in south England, 9 days. As regards 
overcast weather, Ireland and the central district 
had 11 days, and north Scotland only 7. The 
duration of bright sunshine, reckoned in_per- 
centage of its possible amount, for the four weeks 
ending the 27th, was 37 for these islands generally, 
52 for the Channel Isles, 43 for south-west England, 
42 for south and east England and north Scotland, 
38 for east Scotland, 37 for west Scotland, 35 for 
central England, 34 for south Ireland, 33 for 
north-west England, 30 for north Ireland, and only 
20 for north-east England. 

April, 1885, has been much like April, 1884, as 
regards temperature and pressure, also rainfall, 
excepting that Ireland this month has had more 
rain than last year, which seems accounted for by 
the more southerly direction of the winds. 

May inaugurates the summer régime of the 
weather which lasts till the middle of August, 
during which period {there are very few storms or 
cyclonic disturbances of particular violence in the 
British Islands. 


THE DISTILLATION OF SHALE. 

Messrs. YounG anp Berxpy, of the Oakbank 
Oil Company, Midcalder, have a very interesting 
collection at the Inventions Exhibition of apparatus 
employed in the distillation of shale. The first 
section refers especially to appliances for the pro- 
duction of fuel gas, and includes retort gas pro- 
ducers for the manufacture of heating gas and 
ammonia, and gas condensers and_ scrubbers. 
The exhibit relating to paraftin oil manufacture, 
comprises : 1. Retorts for the distillation and treat- 
ment of shale for the production of paraffin oils 
and ammonia. 2. Stills for the continuous and 
fractional distillation and fractional condensation 
of paraffin oils. 3. A new form of gas or air ther- 
mometer suitable for stills and condensers. 4. 
Apparatus for cooling paraftin oil for the crystal- 
lisation and separation of solid paraftin 

Fuel Gas Production. — Messrs. Young and 
Beilby have for some years been engaged in work- 
ing out a practical process by which a larger pro- 
portion of the nitrogen of coal may be obtained as 
ammonia. The recently published researches of 
Professor W. Foster have drawn the attention of 
scientific and technical men to the fact that by the 
process of destructive distillation as applied to coal 
only from one-sixth to one-fifth of the nitrogen is 
obtained as ammonia. The purely laboratory ex- 
periment of Professor Foster are so far confirmed by 
the experience of gas companies and others who have 
practically carried on the destructive distillation of 
coal and similar substances. Under Young and 
Beilby’s system coal is first distilled in a current of 
steam, and the coke, or carbonaceous residue, which 
retains about 60 per cent. of the nitrogen, is burned 
in a mixture of steam and air, the former being in 
such large excess as to preserve from decomposition 
the ammonia derived from the nitrogen of the coke. 
When this process is properly carried out ammonia 
is produced equal to from three-fifths to four-fifths 
of the nitrogen of the coal, or from three to four 
times as much ammonia as is produced by the most 
efficiently performed destructive distillation. It 
must be noted that this result can only be obtained 
by the partial or total consumption of the car- 
bonaceous residue, so that the process is applicable 
to the production of gas rather than coke from coal. 
It is believed by the inventors that the great future 
of the process will be as a gas-producing system, 
as one-half of the fixed carbon of the coal is 
oxidised by the oxygen of steam setting free an 
equivalent amount of hydrogen. The gas obtained 











is very much richer in hydrogen than ordinary 
producer gas, and is therefore a more valuable fuel. 
Comparative analyses of the gas from a Wilson pro- 
ducer and from Young and Beilby’s retorts give the 
following results : 
Wilson Gas. Y. and B, Gas. 

Carbonic acid <- Je 15.40 


Hydrogen 12.15 34.53 
Carbonic oxide ... 19.83 10.72 
Mareh gas 3.91 4.02 
Nitrogen ... 57.24 35.33 

99.97 100.00 


The models and drawings exhibited illustrate 
two forms of retort gas producer. The first form, 
Fig. 9, is designed for supplying the heat to shale 
retorts. It consists of a vertical retort built of 
brick, closed by a door at the top, and provided 
with an exit pipe which connects the retort witha 
system of mains and condensers. At its lower end 
the retort terminates in a closed fireplace and ash- 
pit, with regulating doors or dampers. The dross 
or small coal is introduced by the top door, and, 
resting on the firebars, fills the retort from top to 
bottom. The upper part of the retort, being 
surrounded by flues through which fire gases 
are led, is kept at a full red heat. The coal 
at this part of the retort is distilled, and parts 
with gases and vapours which pass away by 
the exit pipe to be cooled and condensed. As the 
coke passes down in the retort, it is met by a cur- 
rent of steam which is partly decomposed, burning 
the carbon, and producing ammonia and ‘“‘ water 
gas,” which pass off along with the other volatile 
products. When such coke as has escaped the 
action of the steam reaches the firebars, it is turned 
into carbonic oxide by a regulated admission of air. 
This red-hot carbonic oxide passes off by ports at 
the lower end of the retort, and is burned in the 
flues surrounding the shale retorts. The gases 
from the upper part of the retort, after having been 
deprived of their condensable constituents, are also 
returned into, and burned in, the setting of retorts. 
By this system of firing, less fuel is used than by the 
open furnace, and the ammonia and tar recovered 
from the coal morethan pay its first cost. About 200 of 
these retort producers are in use in Scotch oil works. 

The second form, Fig. 10, is for the production 
of gas for firing steam boilers or for metallurgical 
operations. The shell of the retort is built of 
grooved bricks as before, but it is of circular sec- 
tion, and of much larger diameter than the earlier 
retorts. The top is closed by a shallow hopper of 
cast iron, with two small charging doors; through 
the centre of this hopper a large iron pipe is led 
half way down the retort. This pipe is for the exit 
of the gases, and passes up into a large dust-box 
which runs along the bench. From the dust-box 
the gas is conveyed by large pipes to the condensers 
and exhauster. The bottom of the brick retorts 
rests on an iron snout-piece, which is provided with 
a door at the outside of the setting. The steam and 
air are blown in at the front of this snout-piece. 
The gas and air for heating the setting are led up by 
pipes between the walls of the building, and are 
thereby heated before they take fire. The fire gases 
surrounding the retorts are drawn downwards by 
chimney draughts, and before entering the main 
flues at the bottom of the setting, they give up their 
heat to the iron snout-pieces through which the 
steam and air are entering. 

Gas Condensers and Scrubbers.—In carrying out 
the process of gasifying carbonaceous residues in 
excess of steam, a great deal of heat is carried away 
from the operation by the large quantity of gas pro- 
duced. To recover a part of this heat and to make 
it again available in the process certain forms of 
regenerative condenser have been devised. In 
these the hot gases from the retorts pass through 
tubes which are immersed in water or are kept wet 
by a shower or spray of water. The tubes are in- 
closed in a box or case through which a current of 
air is forced. Theair becomes saturated with water 
vapour to an extent depending onitsown temperature 
and that of the wetted tube surface. This saturated 
air, by the further addition of steam, is available for 
the incineration of the coal in retort gas producers. 
As the principal outlay of heat in the vaporisation 
of water is that portion which is latent in the steam, 
the economy of this method of producing water 
vapour from heat of comparatively low grade is very 
evident. Air at 150 deg. Fahr. takes up one-fourth 
of its weight of water at 165 deg., one-third at 
175 deg., one-half at 185 deg., an equal weight, and 
at 200 deg. twice its weight, it is therefore possible 
to raise into vapour large quantities of water by 
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means of a comparatively small volume of air. Con- 
densers of this construction have been working 
satisfactorily in the Cleppens Company’s Works at 
Pentland, for nearly two years. 

Paraffin Oil Manufacture.—The production of 
paraffin oils from shales and cannel coals by distil- 
lation at a low-red heat may be said to date from 
1850, when Mr. James Young applied for his cele- 
brated patent. Since then the process of shale dis- 
tillation has passed through three well-marked 
phases. During the first phase the so-called ‘‘low- 
red heat’? was, in actual practice, more nominal 
than real. Retorts of small capacity were used, 
and in order that they might exhaust a sufticiently 
large quantity of shale in a given time, the metal of 
the retort was raised to a very bright-red heat, 
such a heat that the life of a retort was only from 
six months toa year. The crude paraftin oil pro- 
duced by these retorts was black and tarry and con- 
tained only about eight per cent. of solid paraffin. 

The second stage dates from 1867, when Mr. 
William Young designed retorts with the express 
object of working them really at a low-red heat. 
By this improved system crude oil of much greater 
purity, and containing 10 per cent. to 11 per cent. 
of solid paraffin. was produced. Although the 
advantages of this system of working were clearly 
shown in 1868, the necessary plant was only per- 
fected in 1873, when Mr. N. M. Henderson 
patented the retort which bears his name. In this 
retort the principle of low-red heat distillation was 
practically realised, and in addition the residual 


carbon of the exhausted shale was used as fuel for | 


heating the retorts. 


The third phase dates from 1881, when Messrs. | 





William Young and George Beilby patented their | 
process for the distillation and treatment of shale. | 
By this system shale is first distilled at the low-red | 
heat most suitable for the production of paraffin oil, | 
after which, the coke or residue instead of being | 
| 2. A measuring tube in which the air expelled 


used merely as fuel, is incinerated in an atmosphere 


of steam and air so that the nitrogen is obtained as | 
ammonia, the residue being discharged from the re- | 


torts as an ash. 
this process are shown in cross section in Fig. 8. 
In the upper parts of the retort the shale is distilled 
yielding crude parafiin oil. 


The retorts used in carrying out | 
| bulb and the measuring tube. 
| ing surrounding the measuring tube in which steam, | 
The exhausted shale is | 


then drawn down into the lower parts in which the | 
fixed carbon is burned in steam or steam and air, | 


the nitrogen being obtained as ammonia and the 
shale being reduced to ash. 
show the influence of the new process introduced in 
1881. 


or in actual use, about 2,000 retorts capable of dis- | 


The following figures | 


There are at present in course of erection, | 


tilling and treating under the new system 750,000 | 


tons of shale per annum. 


Among the companies | 


which have adopted these retorts are :—Young’s | 


Paraffin Light Co., The Clippens Oil Co., Oakbank 
Oil Co., Pumpherston Oil Co., Westlothian Oil Co., 
Dalmeny Oil Co., &c. The admitted gain of sul- 
phate of ammonia, by the new process, is not less 
than 14 lbs. per ton of shale, or 4,687 tons per 
annum, which, at £10 per ton, is equal to 46,870/. 


But, in addition to this gain of ammonia there is | 


also an increased yield of solid paraftin valued at 
about 40,000/. per annum. 
fuel, and maintenance of the new retorts do not ex- 
ceed those incurred under older systems of working, 
the whole of the above saving of 86,000/. may be 
credited to the new process. 

Stills for the continuous and fractional distillation 
and condensation of paraftin oils are also shown. 
Fractional distillation plays a most important part in 
the refining of crude paraffin oils. Hitherto fractional 
condensation, which has been so successfully em- 
ployed in the rectification of aleohol and of benzol, 
and of other substances of comparatively low boiling 
point, has not been used for the separation of oils of 
high boiling point, such as the burning and _ lubri- 
cating paraftin oils, which boil at from 212 deg. 
to 800 deg. Fahr. Figs. 11 to 13 show a form of still 
and condenser designed for the distillation and 
fractional condensation of oils. The still isa long 
cylindrical boiler, partitioned so that oil fed in at 
one end follows a tortuous course in reaching the 
opposite end. Each partitioned space is provided 
with a separate off-take pipe and set of condensers. 
The oilas it flows from space to space parts with its 
successively less volatile portions until it reaches the 
end space, from which it is removed as a thick 
residue. The greatest heat is applied at the end 
from which the residue passes, while the partially 
spent heat is applied at those parts of the still con- 
taining oils of lower boiling point. 
condensers are kept at temperatures just sufficiently 


As the costs for labour, | 


|is the slow regular cooling 





The tubular | 


low to condense oils of the particular volatility it 
is desired to retain, so that the vapours of the more 
volatile oils pass onwards to successive condensers 
to be further differentiated. 

Besides the foregoing, Messrs. Young and Beilby 
exhibit a new form of gas thermometer (Figs. 1 to 7) 
suitable for oil, stills, and condensers. Thermometers 
are required for the regulation of the temperature of 
stills and condensers for the fractionation of paraftin 
oils. As a large proportion of these oils boil at 
temperatures above the boiling point of mercury, 
Mr. Beilby has been led to construct a gas or air 


thermometer by which temperatures up to and | 
| sheared or bored away along its whole length, the 


beyond the softening point of glass can be readily 
observed. This instrument was recently described 


by the inventor in a paper read before the Society | 
of Chemical Industry, and published in their journal, 
vol, iv., page 40. The principle on which the in- 
struments are constructed is the measurement at 
known and constant temperature and pressure, of 
the gas expelled from a bulb or vessel of unknown 





tains a solid slab of oil and parattin 16 ft. long, 8 ft. 
deep, and 1 ft. thick. The crushing and shearing 
strength of the slab is about 3 1b. per square inch. 
| The slab has to be mashed down so that it can be 
withdrawn from the cooling cell by the ordinary 
| filterpress pumps. To provide for this each cell 
| has a screw lying in the bottom along its whole 
length of 16 ft. The diameter of the screw is 1 ft., 
| so that it occupies the full width or thickness of the 
cell. A central shaft on which the screw is keyed 
projects through a stufting gland on one end 
‘of the cell, and can be rotated by worm gear- 
ing. By rotating this screw the slab of parattin is 


sheared or mashed paraftin being thrown by the 
screw through a sluice valve at the opposite end 
from the driving gear. As the bottom of the slab 
is sheared away and discharged, the weight of the 
whole mass causes it to follow down on to the screw, 
until the slab is completely sheared away. This 
downward slipping of the slab is favoured by making 


















































temperature. The parts common to the various 
forms of the instrument are: 1. A bulb or expand- 
ing vessel filled with dry air or other suitable gas. 


from the bulb is 
perature and pressure. 
of comparatively small 


measured at constant tem- 


capacity between the 


water, or other medium is contained or circulated 


so that the temperature of the measuring tube is | 
maintained at a constant known temperature. | 


5. A pressure regulator by which the air or gas 
within the apparatus is maintained at a constant 
pressure. In the illustrations several forms of the 
instrument are shown. The graduation of this 
thermometer is very different from that of an ordi- 
nary mercurial thermometer. As every increment 
of temperature expands the gas in the bulb, a cor- 
responding portion is expelled into the measuring 
tube ; but every portion so expelled reduces the 
mass of the gas in the bulb so that successive equal 
increments of heat cause the expulsion of decreasing 
amounts of gas, therefore the degrees diminish in 
length as the temperature rises. 

There are also some interesting apparatus for cool- 
ing paraftin oils for the crystallisation and separa- 
tion of solid paraftin. While fractional distillation 
is a most valuable and useful process for the separa- 
tion of oils of different boiling points, the separation 
of the solid from the less volatile liquid parattins 
cannot be so effected, as these distil over together. 
If, however, the solution of solid paraftin is lowered 
in temperature, the paraftin crystallises out, and 
may be separated from the solvent oil by straining 
or filtration. 


pasty state. The effect of this sudden cooling is to 


make the paraffin amorphous or imperfectly crystal- | 


line, so that it is only with difticulty separated from 
the oil. 
of the 
so that large, or at least well-formed crystals 
are produced. A further feature in the appa- 
ratus is the saving of manual labour in crush- 


|ing the mass of solidified oil and paraftin after 


it has been cooled. The vessels in which the oil 
is cooled are rectangular cells 16 ft. long, 8 ft. deep, 
and 1 ft. in width. A number of these cells are 
built up together in blocks, say of ten cells each. 
Between each pair of oil cells is an interspace 


or intermediate cell through which cold brine or | 


cold air is circulated. Four days is the time re- 
quired thoroughly to cool and crystallise the cell 
full of oil. At the end of that time the cell con- 


3. A connecting tube | 


4. A jacket or cas- | 


In applying artifieial cooling for the | 
separation of solid paraffin from oil, it has hitherto | 
been the custom to reduce the temperature of the | 
solution quickly by running it over a cold metallic | 
surface, the solidified film being scraped off in a | 


The system adopted in Beilby’s apparatus | 
solution, | 


the cells rather wider at the bottom than the top. 
Complete plant according to this system has been 
erected at Oakbank Works, Midcalder, for the cool- 
ing of 8000 gallons of oil and paraftin per day. As 
the system marks an entirely new departure in this 
manufacture the results will be watched with in- 
terest. 
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JABLOCHKOFF’S AUTO- 
ACCUMULATOR. 
THE well-known inventor of the electric candle 
| has recently made public another interesting and 
ingenious invention. Several months ago we 
described in this journal his sodium _ battery, 
| which it will be remembered was remarkable for its 
high electromotive force. The arrangement had 
| only one fundamental fault, but it was a somewhat 
| serious one—the rapid oxidation of the sodium in 
contact with the air. This drawback could be over- 
come by immersing the battery in naphtha when it 
was not in use, but this precaution gave rise to 
many inconveniences. The new battery is a deve- 
lopment of the old idea, and possesses features of 
| remarkable originality. The principal features of the 
| present Jablochkoff cell, which has three electrodes, 
and whichtheinventor callsthe auto-accumulator, are 
its lightness, its low cost, the absence of liquids and 
of smell—qualities seldom found combined in any 
battery. The following will explain its construc- 
| tion and mode of working: Ina leaden vessel of 
/any form are placed fragments of metals, such as 
iron, zinc, &c. Under the influence of humidity, 
this will form a couple, and the lead will be 
polarised. If above these metallic fragments, is 
placed a semi-conductive material, well moistened, 
such as sawdust, cloth, &c., andif over this, are sticks 
of charcoal, made very porous so as to give free 
access to the air, a current will be produced, when 
the leaden recipient and the carbons are placed in 
| circuit. In this way a cell is formed with three 
electrodes, one of which oxidises, a second becomes 
| polarised, and the third forms a positive pole with 
the second, the two first forming a couple with a 
constantly closed circuit. This general description 
will be clearer if we describe how M. Jablochkoff 
| practically connects the cells. Several methods 
| have been devised, the most ingenious and prac- 
| tical of which is as follows: A small rectangular 
| vessel, measuring 4in. on each side, is formed 
| of carbon, which is impregnated with paraffin to 
|prevent the air from penetrating, and produc- 
| ing polarisation. In this vessel are placed a 
| number of metal fragments—zine clippings, pieces 
of iron, &c. On these is laid a thickness of wood 
| sawdust, or a piece of coarse cloth impregnated with 
a solution of chloride of calcium, which maintains a 
constant humidity. Lastly, on this are placed, 
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parallel to each other, eight hollow sticks of 
carbon. The whole forms a cell 4 in. square, and 
about lin. high. Any desired number of these 
cells can be coupled by piling them one on top of 
another between four guides, in the same way as a 
Volta pile. The bottom cell rests on a metal plate, 
forming one of the poles. The top cell is covered 
with a plate of carbon to which a terminal is fixed, 
and this forms the other pole. As will be seen by 
this arrangement, the lead is’ replaced by carbon, 
which makes the cell lighter, and more easily 
cleaned. This latter operation is very simple, and 
is effected by washing the cell in water, so as to 
remove the metallic chloride formed, and plunging 
it afterwards in a bath of chloride of calcium, 
when, after drying, the cell will remain fit for work 
during twenty-four hours. We have said that this 
auto-accumulator will work with any oxidisable 
metal. In practice M. Jablochkoff has confined 
himself to three principal bodies—iron, zinc, and 
amalgam of sodium. The following results have 
been obtained by the inventor with these : 


Electromotive 


Ravaaltne Internal Resistance 


between 
“— — .25 and .50 Ohms, 
olts. 
Tron ... Re ” ” 
Zinc ... 3 1.6 ” ” 
Sodium amalgam ... 2.2 ee ps 


Under these conditions the price per horse-power 
per hour would be .05 frane for iron, .25 to .30 
frane for zinc, and 1.25 francs for sodium amal- 
gam, assuming the cost of iron per kilo, to be 
5 centimes, that of zine .5 franc, and that of 
sodium 5 francs the kilo., a price which will soon 
be reached. It will be seen that iron is by far the 
most economical, although its efficiency corre- 
sponds to only one-fourth the amount of work done 
by the sodium. This latter recommends itself on 
account of its extreme lightness; a cell containing 
60 grammes of sodium amalgam placed in a very 
light leaden receptacle, producing 6 watts of elec- 
tric work. Besides, where this is employed, the use 
of chloride of sodium is rendered unnecessary, 
because the soda liberated suftices to maintain the 
humidity of the cell. It would therefore appear that 
the auto-accumulator charged with iron forms a very 
light battery, since with the standard dimensions of 
10 cent. by 10 cent. by 2.5 cent., and with a weight of 
less than half a pound, an energy of two watts can be 
obtained. A battery of five of these cells in ten- 
sion would therefore give 10 watts, and would 
weigh about one kilogramme. It is very econo- 
mical, since very cheap materials are obtained ; it 
is easily managed, quickly cleaned, without smell 
or danger, and occupies very small space. If all 
these advantages claimed by the inventor are 
realised, this battery marks a great and real pro- 
gress, and should be found capable of fulfilling 
many purposes for which the ordinary types of 
cells, with their acid liquids and deleterious fumes, 
are quite unsuited, while if the highly favourable 
estimate that has been formed of the cost of work- 
ing be even approximately borne out by practice, it 
is evident that a great saving will be effected in the 
chemical production of electric energy. In any 
case its lightness and small bulk will also adapt it 
for use in portable lamps for domestic purposes. 


NOTES. 
Favu.ts IN SUBMARINE CABLES. 

AFTER a long series of experiments Signor F. 
Cardarelli, of the Italian Telegraph Department, 
has found that the resistance of a derivation in a 
submarine cable which is left unused with both ends 
insulated, is sensibly constant. But if one end of 
the conductor is put ‘‘to earth” or in connection 
with the sheathing of the cable, the resistance of 
the fault varies between very wide limits. The 
observation is important as affecting several well- 
known tests for localising faults, such as those of 
Blavier and Morse. 


THE TELEMETER AND Exvectric Licut. 

The incandescent light has been applied to the 
internal illumination of the telemeter by a committee 
of the German army. The lamp is placed in a 
little lateral tube or recess normal to the main 
lunette of the telemeter, and between the eye and 
cross wires.. The lamp is lighted by two bichromate 
of potash cells. The light of the lamp passes 
through a small hole in the wall of the lunette, and 
illuminates the cross-wires. This illuminating of 


the wires is found to double the distance that the 








telemeter will measure, thus rendering it still more 
serviceable as a means of coast defence. 


LIGHTNING PROTECTION ON THE WASHINGTON 
MonvMENT. 

In the description of the Washington Monument 
at Washington, United States (see ENGINEERING, 
page 171 ante), reference was made to the utilisa- 
tion of the iron guides to the passenger elevator in 
connection with the aluminium pyramid on the apex 
of the monument to serve as a lightning conductor. 
This was put to a severely practical test on the 8th 
of April, when the monument was struck by 
lightning three times, and the electricity conducted 
to the earth without any injury to the structure. 
As far as the aluminum apex can be examined by 
means of powerful telescopes, it has not received 
any injury. 

NocTuRNAL RECONNAISSANCE BY Arc LIGHT. 

For more than a year past a military balloon 
establishment, under the direction of Major Bucholz, 
has existed at Berlin. The balloon used at present 
contains 1200 cubic metres of gas, and carries four 
persons. In recent trials at Schoeneberg, near 
Berlin, the electric light was brought into play. 
The current from a Siemens dynamo was sent up, 
the cable holding the balloon captive, and supplied 
an arc light fitted up with a reflecting projector. 
The experiments showed that at a height of 60 metres 
the ground below was clearly illuminated. As 
pointed out by Dr. Michaeles, it might be possible 
to diminish the chances of the light attracting the 
enemy’s fire by only flashing it for a short time and 
taking an instantaneous photograph of the field of 
view illuminated by the flash. 

Tue UrinisaTION OF THE Swun’s Rays For Heat 
AND VENTILATION. 

Professor Edward 8S. Morse, of Salem, U.S., has 
succeeded in utilising thesun’s rays forthe ventilation 
and to aslight extent, the warming of two buildings. 
One was a hall of 80,000 cubic feet capacity, where 
a shallow flue of corrugated iron about 5 ft. in width 
and painted black was secured against the side of 
the building, receiving the outdoer air at the base 
and discharging it into the upper portion of the hall. 
The whole air in the hall was changed about once 
in eight hours, and the mean of the observations 
showed that the temperature of the air was in- 
creased 31 deg. Fahr. in passing through the flue. 
Asa matter of heating the efficiency of the appa- 
ratus is calculated to be 45 per cent., which is cer- 
tainly in excess of that of other methods of artificial 
heating in practical operation. 

Boring ARTESIAN WELLS. 

During a recent visit to the United States, Mr. 
C. W. Darley, principal assistant engineer in the 
Harbours and Rivers Department, Sydney, made a 
careful investigation of the various systems of sink- 
ing artesian wells used in America, and on his 
return to Australia he embodied the result of his 
inquiries in a report addressed to the Colonial 
Secretary. In no other country is the practice in 
this special branch of engineering so extensive or so 
varied as in the United States, and Mr. Darley made 
good use of his opportunities of obtaining information 
on the subject. His report is, in fact, the most inter- 
esting and complete record that has been published, 
and for that reason possesses a special value. We 
refer to it on the present occasion only to say a word 
of well-merited praise on behalf of the author ; but 
we shall in an early issue reprint the report and the 
numerous illustrations that accompany it. 


MINERALS AT ANGRA PEQUENA. 

No time was lost by the owners of the territory 
taken up by Germany at Angra Pequena in search- 
ing for the mineral wealth that it was hoped might 
be found in this apparently not very valuable posses- 
sion. From remarks in the Berg-und Hiitten- 
miiunische Zeitung, it appears that an engineer of 
the name of Pohle was sent out to explore, taking 
with him some experienced miners from Freiberg. 
It was reported that considerable success had 
attended these explorations for minerals, and that 
samples of valuable deposits had been sent to 
Freiberg for assay and analysis. It now appears 
that the discoveries are either quite valueless or 
almost so. Some of the samples sent are quite 
barren rock, while others are of such a nature that 
only on condition of the deposits being very large 
indeed, and exceptionally well placed for working, 
could any value be obtained from them. Some of 
the ores sent home are iron ores, and it is stated 
that one of these (specular iron ore) was mistaken 
by Herr Pohle for the rich mineral ‘‘ ruby silver 





ore.” If this statement is correct, that gentleman 
and his employers must have suffered considerable 
disappointment ; but mineralogists will wonder how 
the mistake could be made at all, and still more 
how it could only be corrected by sending samples 
to Freiberg. Where was the blowpipe, or any 
simple chemical test ? 


A Maeneric Experiment. 

Dr. Gross, a German physicist, has made a 
curious experiment which is not easily explicable 
by known facts. He placed two electrodes of iron 
in a vessel of chloride of iron solution, and inserted 
a galvanometer in circuit, adjusting the current by 
the Poggendorf Du-Bois Raymond method. One of 
the iron electrodes was then surrounded by a mag- 
netising spiral through which a current was passed, 
and it was found that the galvanometer indicated a 
new current flowing from the electrode that was 
magnetised through the liquid to the electrode that 
was unmagnetised. The magnetised electrode was 
kept cool by circulation of cold water, and Dr. 
Gross does not think that the effect was thermo- 
electric. When the electrodes were placed in the 
plane of the axis of the vessel (in this case a tube) 
with their ends pointing to each other, the current 
was observed to flow through the cell from the 
non-magnetic to the magnetised electrode. 

Exectric LicHTING IN THE Navy. 

Last week the Admiralty invited tenders from 
various manufacturers for the supply of dynamo 
machines, engines, lamps, and fittings for no less 
than fifty-two vessels, one of the contingent con- 
ditions being rapid delivery. On Monday and 
Tuesday last orders for the installations on thirty- 
two ships and twenty of the new type of torpedo 
boats in course of construction for picket service, 
were given, and the conclusions arrived at by the 
Admiralty must have been peculiarly gratifying to 
Messrs. Willans and Robinson, of ,Thames Ditton. 
The twenty torpedo boats are to be fitted with Brush 
dynamos and Willans engines. Three large gunboats 
of the Tay, Tees, &c., type are also to be furnished 
with the same class of motor ; the Brush Company are 
furnishing dynamos, driven also by Willans engines, 
to feed the search lights of two large sea-going 
tugs ; while seven large ships will have Crompton 
dynamos and Willans engines. Of the remaining 
orders given out at the same time, three of the 
‘¢ River” type of gunboats will be furnished with 
power by Messrs. Goodfellow and Matthews, of 
Hyde, Manchester, and seventeen other ships will 
be fitted by Messrs. Siemens, the power being fur- 
nished by Mr. Peter Brotherhood and Messrs. 
Goodfellow and Matthews. We may add that 
Messrs. Willans and Robinson have now thirty- 
seven engines in hand for the Admiralty, of which 
ten will be delivered within a month, and the re- 
mainder at very short intervals. 


THE IRON AND STEEL [ystITUTE. 

The metropolitan annual meeting of the Iron and 
Steel Institute is being held this week at the In- 
stitution of Civil Engineers. The proceedings com- 
menced on Wednesday morning last with the usual 
formal business, Sir Bernhard Samuelson, the re- 
tiring President, being in the chair. From the 
financial statement, which was read by the treasurer, 
it appears that the Society is still in a highly satis- 
factory condition, the only diminution in revenue 
being due to the fewer number of entrance fees 
that were placed to the credit of last year’s 
accounts. As against this, however, the expenses 
of conducting the Society had been reduced. Sir 
Bernhard Samuelson then quitted the chair, which 
was occupied by Dr. Percy, F.R.S., the new 
President, who at once proceeded to read his in- 
augural address of which we print the first part on 
page 539. This occupied the whole of the morn- 
ing sitting, and after a short adjournment for 
luncheon, Mr. I. Lowthian Bell read his paper ‘‘ On 
the Blast Furnace Value of Coke from which the 
Products of Distillation have been Collected.” <A 
lively discussion followed this, in which Sir Bern- 
hard Samuelson, Messrs. Charles Cochrane, 
Williams, Simon, and other speakers took part, 
Mr. Bell’s statements by no means passing un- 
challenged. This occupied the whole of the 
afternoon sitting, the members meeting again 
in the evening to hear a very interesting and 
instructive paper by Dr. Sorby, of Sheffield, 
on the ‘ Microscopic Structure of Steel,” which 
was illustrated by means of photographs and draw- 
ings shown by the oxy-hydrogen light. Yesterday’s 
sitting was devoted to the reading of the following 
papers which were afterwards discussed together ; 
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** On the More Recent Results Obtained with the 
Simon-Carvés Coke Ovens, especially as regards 
Coal Tar,” by Mr. Watson-Smith ; on the ‘‘ Simon- 
Carvés Coking Process,” by Mr. Henry Simon ; 
on the ‘‘ Recovery of Bye-Products in the Coking 
of Coal,” by Professor Armstrong ; and ‘‘ On the 
Moditied Type of Siemens’ Gas Producer, whereby 
the Gases are Enriched and the Bye-Products Re- 
covered,” by Mr. J. Head, of London. The meet- 
ing will be brought to a close to-day, when the 
members meet at half-past two. 


THE EXPERIMENTS AT CREIL. 
Contradictory reports are in circulation regarding 
the actual date of M. Marcel Deprez’s experiments 
on the transmission of power electrically from Creil 
to Paris. They were anxiously looked for during the 





spring, and for some time the line has been laid, 
and the dynamos and engines in place. 


trials are to be postponed to an uncertain date, 
which has not been even approximately fixed. 


position of the undertaking. 
lieved that the insulation of the wires in the dynamos 
has proved insutlicient to resist the high tension 
currents that will be generated, and the insulation 
of other parts of the machines is also imperfect. In | 
this there is no cause for surprise, nor for appre- | 
hension as to the result of the trials. M. Deprez 
is fully justitied in waiting until he is satisfied that 
everything is in order, before he commences the 
experiment. Ultimate success will amply repay the 
delay of one, or even of several months, notwith- 
standing the impatience of those interested in the 
subject, or the doubt of those who do not believe. 


This is the opinion of the members of the syndi- | 
rahe P o . 7 | for the production of a powerfully explosive mix- 


cate who defray the cost of the experiments, and in 


according to M. Deprez and his engineers a further | D 
| be but small, and the air space consequently large, 


delay, which it is said will extend to November next, 


they evince a knowledge of the practical difticulties | s ; ; 
| more violent effects than if the air space be small 


of the problem, and a conviction that it is better to 
go slowly and surely. 
Hypraviic Drepeine, 

One of the bars at the entrance of New York 
Harbour, called Diamond Reef, is composed of in- 
durated clay and boulders, which have presented un- 
usual difficulties in the way of dredging to the desired | 


depth, and the reef is now being removed by means | 


of the attrition of powerful streams of water forced 
against the bottom. 


52 ft. in length, which are connected to the sides 
of the boat by swivel joints, so that the ends of the 
pipe drag along the bottom. 


tom, and stirs it up thoroughly, while the upper 


branch terminates in a nozzle 24 in. in diameter, | 


and points in a horizontal direction. The mean | 
velocity of the water discharged from these orifices 
is about 7000 ft. per minute, and is sufficient to 
force the earth and clay at the bottom into sus- 
pension, to be carried out by the ebbing tide, which 
is the only time that these hydraulic ploughs are | 
used. After the clay is washed away the boulders | 
are removed by grappling irons. This method has | 
been so successful that it is being applied to the} 
removal of that portion of the bar in Gedney | 
channel, which will secure a depth of 28 ft. at low | 
water for a width of 480 ft. At the point selected | 
for this work the bar is about 4000 ft. in width, and | 
the ebbing tide has a mean velocity of 14 miles per | 
hour. The contract for this work has been awarded | 
to General Roy Stone, the inventor of the hydraulic | 
plough, for 180,000 dols. | 
ACCIDENTAL EXPLOSIONS BY NON-EXPLOSIVE LIQuIDs. | 
In discussing the origin of *‘ accidental” explo- | 
sions in oil lamps, Sir Frederick Abel, in a recent | 
lecture before the Royal Institution, gave it as his | 
opinion that if the lamp of which the reservoir is | 
partly full of oil be carried or rapidly moved from | 
one place to another so as to agitate the liquid, a| 
mixture of vapour and air may make its escape from | 
the lamp in close vicinity to the flame, and, by be- 
coming ignited, determine the explosion of the 
mixture existing in the reservoir. This escape may | 
occur through the burner itself if the wick does not | 
fit the holder properly, or through openings which | 
exist in some lamps in the metal work, close to the | 
burner, of sufficient size to allow flame to pass| 


It is there- | 
fore with considerable disappointment that we} 


learn the preliminary working of the dynamos| : : : ‘ ‘ 
necessitates certain additional work, and that the | Specially if that air space is considerable. I 
| flashing point of the oil used be below the minimum 


It | 


is naturally very difficult to ascertain the exact | ‘ : : re 
y y . It is, however, be-| Of comparatively freely if the oil in the lamp be 
| agitated by carrying the latter or movingit carelessly ; 


| the escape of a mixture of vapour with a little air 


A steam tug is equipped with | 
f umps, each of 1200 gallons capacity per | 3 : 3 : é 
el which forces the water into two neal et employing oils of high flashing point (or low 


The ends of these de- | : , 
livery pipes branch into a Y whose ends are pro- | flashing points. : 
iden a FC Rens te fw ie wt ii | by Sir Frederick Abel are that it is desirable 
ee eee ee 2,10. the reservoir of the lamp should be of metal. 


diameter points almost at right angles to the bot- |There should be no opening or feeding place in 


them readily. A sudden cooling of the lamp by its 
exposure to a draught or by its being blown upon, 
may give rise to an inrush of air, thereby increasing 
the explosive properties of the mixture with a little 
air contained in the reservoir, and the flame of the 
lamp may at the same time be drawn or forced into 
the air space filled with that mixture, especially if 
the flame has been turned down, as the latter is 
thereby brought nearer to the reservoir. The sud- 
den cooling of the glass, if it has become heated by 
the burning of the lamp, may also cause it to crack 
if it is not well annealed, and this cracking or 
fracture, which may allow the oil to escape, may 
convey the idea that an explosion has taken place. 
If the evidently common practice is resorted to of 
blowing down the chimney with a view to extin- 
guish the lamp, the effects above indicated as pro- 
ducible by a sudden cooling may be combined with 
the sudden forcing of the flame into the air space, 
and an explosion is thus pretty certain to ensue, 
If the 


(73 deg. Abel) fixed by law, and even if it be about 
that point or a little above it, vapour will be given 


from the lamp, and its ignition, will take place more 
readily, but, on the other hand, it will probably 
be feebly explosive, because the air will have been 


| expelled in great measure by the generation of petro- 
| leum vapour. If the flashing point of the oil be high, 


the vapour will be less readily or copiously produced, 
under the conditions above indicated, but as a 


| natural consequence, the mixture of vapour and air 


existing in the lamp may be more violently ex- 
plosive, because the proportion of the former to the 
latter is likely to be lower and nearer that demanded 


ture. If the quantity of oil in the lamp reservoir 


the ignition of the explosive vapour will produce 


by the lamp being full. If the wick be lowered 
very much, or if for some other reason the flame 
becomes very low, so that it is burning beneath the 
metal work which projects over the wick-holder, 
the lamp will become much heated at those parts, 


| and more explosive gas generated, while the glass 


will become heated, and therefore more sensible to 
draughts. Oils of high flashing point are more 
liable to heating than light volatile oils, hence, 
safety in the use of oils is not entirely secured by 


volatility), and the use of very heavy oils may 
even give rise to dangers which are small, if 
not entirely absent, with oils of comparatively low 
The chief conclusions arrived at 


the reservoir, nor should there be any opening or 
channel of communication to the reservoir at or near 
the burner, unless protected by fine wire gauze, or 


| packed with wire, or unless it is of a diameter not 
| exceeding 0.04 in. 
| texture and loosely plaited. 


The wick used should be of soft 
It should fill the entire 
space of the wick-holder, and should not be so broad 
as to be compressed within the latter. It should be 
dried before the fire when required for use. The 
fresh wick or wicks should be but little longer than 
sufficient to reach the bottom of the reservoir, and 
should never be immersed to a less depth than 
about one-third the total depth of the reservoir. 
The reservoir should always be almost filled before 
use. The flame should be lowered very carefully 
(if it is desirable to lower the light for a time) so 
that it does not go below the metal work more than 
is necessary ; but even then the combustion of the 


|oil will be imperfect and the lamp unpleasant. 


When the light has to be extinguished and is not 
provided with a special extinguisher (of which there 
are many excellent forms applied to lamps), the 
flame should be lowered until there is only a flicker. 
The mouth should then be brought to a level with 
the top of the chimney and a sharp puff of breath 
projected across the opening. The lamp should 
remain on a firm support while being extinguished. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, April 25, 1885. 
THE warlike rumours are attracting the attention of 
American manufacturers and business interests to 
foreign markets. Cablegrams are exchanged with 
more frequency, and more or less business is trans- 





acted, conditionally depending upon the opening of 
hostilities. American manufacturing and commercial 
interests are beginning to anticipate the possibility of 
the relative scarcity of products, both agricultural and 
manufacturing. For instance, the present indications 
point toa wheat production of 400,000,000 bushels, 
but it is estimated that even with this diminished pro- 
duction, the quantity on hand at the close of the next 
harvest will be up to that of last. Southern cotton 
growers are being urged to plant less cotton and more 
grain. The manufacturing interests will continue 
their restriction policy throughout this season in order 
to secure better prices and avoid accumulation. The 
markets throughout the country are absorbing pro- 
duction steadily, but the increase is disappointing. 
Throughout the iron markets the supply is very little 
above requirements. Prices are steady. Heavy orders 
are not heard of. The locomotive works are short of 
business. One order for twenty engines was placed 
this week at Patterson, New Jersey, and a number of 
smaller orders were placed at several other works, but 
the total business is tar below capacity. The rail mills 
are fortunately finding an active demand for slabs and 
billets at 29 dols. to 32 dols. per ton. The new steel 
making process has been successfully tested at Pitts- 
burg, and the selling of rights to manufacture steel 
under it will soon begin, The bar mills continue to 
fill requirements at from 1.50 cent to 1.75 cent per 
pound. Steel is in active demand for tools, agricul- 
tural implements, carriage works, wagon works, and 
machine shop work, ‘lhere is no general industrial 
improvement, and the probabilities are that the 
summer will be one of only moderate activity. The 
production of gold in the United States for the past 
year was 38,800,000 dols., and silver 48,600,000 dols. 
The total deposits of silver bullion at the mints and 
assay offices was 36,670,731 dols.; total exports of 
domestic silver, 17,697,067 dols. The total deposit of 
gold at the mint during the year was 50,515,179 dols., 
of which, 30,807,200 dols. was domestic. Money is 
abundant in financial centres. Heavy requirements 
are witheld in manufacturing circles. Numerous in- 
quiries are being made for material for summer and 
fall delivery. No improvement in railroad building 
has taken place. 





MECHANICAL INTEGRATORS. 

At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, the 28th of April, Sir 
Frederick Bramwell, F.R.S., President, in the chair, the 
paper read was on ‘‘ Mechanical Integrators,” by Pro- 
fessor H. S. Hele Shaw, Assoc. M. Inst. C.E. 

The author first briefly discussed the principles upon 
which all measurements were made, and drew a distinc- 
tion between what might be called respectively the direct 
and the indirect methods of measurement. The latter 
method was exemplified in obtaining the contents of an 
area by taking its length and breadth and multiplying 
them together, instead of adopting the tedious process of 
ascertaining by direct comparison how many times the 
unit of area would be contained within it. If a large 
number of such calculations were required, even when 
they were of so simple a kind as mere multiplication, the 
work often became very inconvenient, and many instru- 
ments had been designed for performing them by me- 
chanical means. Such instruments might be divided into 
two classes ; one class in which the final result of condi- 
tions which varied in an arbitrary manner was found, 
such as the contents of a surface or the work of a motor, 
requiring a process of multiplication and addition; the 
other in which the relation or ratio at any instant of two 
such quantities was given, such as space and time in the 
case of velocity, requiring at each instant a process of divi- 
sion, The object of the paper was to deal with the theory, 
design, and practical application, to engineering problems, 
of the former class alone. 

The conditions or data referred to, from which the re- 
quired results had to be calculated by instrumental means, 
were obtained by intermittent or separate observations and 
measurements, and by the continuous motion of a machine 
in connection with self-recording apparatus. The former 
was the casein measuring an area of country, taking dimen- 
sions of a river or embankment section, or obtaining the 
forces exerted at different times by a machine or body in 
motion. The latter was generally given in the form of a 
graphic record, an important example of which was the 
diagram of energy or work taken from a prime mover. In 
both cases the result, whatever it was, whether boundary, 
area, volume, or work, could be found by calculation, but 
only with an approximation to the truth depending upon 
the extent of the calculation. The reason of this was that 
the data of calculation, which were taken directly in the 
first case, or selected from the graphic record in the 
second, only represented actual conditions more or less 
closely, according as the number of data so taken were 
greater or less; but the greater the number, the greater 
was the labour of determining the result. The instruments 
discussed in the paper performed such work mechanically, 
with the great advantages of rapidity of operation, of 
accuracy of results, and without needing mental effort on 
the part of the manipulator ; and all this, moreover, to a 
large extent independently of the complexity of the calcu- 
lation required. All the results, the measurements of 
which were considered, could be represented graphically. 
If the observations were made separately they could be 
plotted, whether in the form of a diagram of energy, or on 
the plan or elevation of an area or section, and the 
boundary could be filled in with a tolerably close approxi- 
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mation to accuracy. In the other case, the graphic record 
was or might be directly given. The subject, as far as 
the theory of the calculation went, could therefore be 
studied with reference to such diagrams, without the 
necessity of considering in the first case how they were 
obtained ; and it would be convenient to do this, and after- 
wards to examine separately various examples of their 
application. Such diagrams might be drawn upon any 
kind of surface. A plane surface might be employed upon 
which to represent all cases of any practical importance, 
and the question thus arose: What were the measurements 
of the nature under consideration which were required, and 
which could be obtained from either a regular or an irregular 
plane figure? Such measurements were of three kinds, the 
length of its perimeter or boundary, the area of its 
superficial contents, and its relation to some point, line, 
or other figure on the surface. All these three kinds of 
quantities could be measured by successive operations of 
addition. The first required the addition of elements 
of length, the second might be obtained by adding up 
successive elements in the form of strips of area, and the 
third by adding products obtained by multiplying such 
strips by some quantity, the magnitude of which depended 
upon the position of the other point, line, or figure in 
question. Taking the general case of an irregular figure, 
it was clear that absolute accuracy could only be obtained 
when this operation became that of integration, or the 
summing-up of an infinite series of infinitely small quan- 
tities. Instruments for performing this operation were 
therefore called ‘‘ mechanical integrators.” In all such 
instruments the rolling action of two surfaces in frictional 
contact was employed, and this, it would be hereafter 
seen, enabled the conditions of motion to be continuously 
varied in a way which could not be effected by mere trains 
of wheelwork, such as formed the mechanism of some 
kinds of calculating machines. This fact necessitated 
something more than a mere discussion of the mathemati- 
cal principles upon which the calculations were performed ; 
for though the action of an integrator might be absolutely 
correct, as far as the theory of its performance of the 
calculation was concerned, yet there was always some 
instrumental error depending upon the rolling, and also, 
as would be seen, of the slipping of the two surfaces in 
frictional contact. This error might be exceedingly small, 
but to ascertain its amount was a matter of great import- 
ance. The subject was investigated by the author at 
length under the heading ‘‘ Limits of Accuracy of In- 
tegrators,” where an account was given of the experi- 
mental results of Professor Lorber, of Leoben, Dr. 
William Tinter, of Vienna, and Dr. A. Amsler, of 
Schaffhausen. In this investigation it was shown that 
when integrators were examined upon the mechanical 
principles of action, they were all found to belong to 
classes in which the surfaces in question slipped over 
each other, and those in which only pure rolling motion 
of the surfaces was assumed to take place. The signifi- 
cance of this mode of classification was that it not only 
led to a clear understanding of the nature of the results 
to be expected from any particular instrument, and taught 
the best method of manipulating it se as to reduce the 
chances of error in the result, but it also brought out 
prominently the mechanica! principle upon which the in- 
ventor had relied, sometimes, as it would appear, un- 
consciously, for the accuracy of the results expected to be 
obtained. It was remarked that the same principle, by 
which an integrator was employed to determine a result 
from an autographic record, might be applied directly to 
obtain a continuous result from the machine or body in 
motion, such, for instance, as an ordinary dynamometer 
or dynamo-electric machine, from which the autographic 
record was obtained. Thus, after discussing the action 
of integrators for dealing with diagrams, it was only 
necessary to consider the mechanical details of the instru- 
ments for direct application to a machine, and this was 
done under the head of ‘‘ Continuous Integrators.” 

The author then proceeded to consider the mechanical 
measurement of the three kinds of quantities, and dis- 
missed the first, which was very simple, in a few words. 
On the measurement of the other two kinds of quantities, 
the problem was as before one of addition ; but instead of 
being that of an infinite number of equal elements, it was 
an infinite number of continually changing magnitudes, 
that had to be added. This was the same both for instru- 
ments required in the second kind of measurement, or 
‘*area-planimeters,” and those required in the third kind, 
or ‘‘ moment-planimeters.” The discussion of the theory 
of these instruments differed, however, from the fact that 
the changing magnitudes referred to were simpler to deal 
with in the case of calculating the contents of areas than 
in finding their moments of equivalent mathematical re- 
sults, and these two kinds of instraments were therefore 
dealt with under separate headings. 

The author next discussed the subject of ‘‘ area-plani- 
meters” at considerable length, giving their history, 
theory, and practical applications, describing those of 
Wettli, Sang, Amsler, Hohmann, Coradi, Mitchelson, 
Coffin, Boys, and others. Moment-planimeters were 
after wards treated, and also examples of the applications 
of Amsler’s instrument to various engineering problems. 

Coming to continuous integrators, it might be said that 
any piece of mechanism which continuously added up 
results fell under this head. Of such instruments, revo- 
lution counters, as employed in meters of various kinds, 
formed the simplest example, and corresponded in action 
to the devices already described, by which the linear 
measurement of a boundary was performed. These were 
not further referred to, and only those computing 
mechanisms were treated which, dealing with the result 
of two simple unit measurements, corresponded in prin- 
ciple to area planimeters. It appeared that Poncelet, 


before the year 1838, suggested the employment of a con- 
tinuous integrator for computing the two factors in 
dynamometrical measurements. 


This was described by 





Morin in 1838, as applied in his ‘‘compteur” for re- 
gistering the work done by a team of horses dragging a 
loaded carriage at any given velocity over any length of 
road. The principle employed was that of the disc and 
roller, the use of which had been suggested for a plani- 
meter more than twenty [years before. In 1840 a com- 
mittee of the British Association was appointed to pro- 
cure the dynamometrical apparatus of Mr. Poncelet, and 
to obtain a series of experiments on the duty of steam 
engines by means of that apparatus. The report of this 
committee in 1841 described at length the ‘‘ constant in- 
dicator” of Professor Moseley, which was in reality a 
continuous steam engine integrator. It was entirely a 
new instrument, except that the principle of the disc and 
roller was employed, and also the traction springs of 
General Morin. The reports of the committee in 1842, 
1843, and 1844 showed that the action of the above instru- 
ment was, as far as could be determined in its application 
to a single-acting Cornish engine, very satisfactory, but 
apparently no mention had been made of it, or results ob- 
tained from it, in any succeeding report. Various other 
steam engine integrators had been brought forward since 
then, most of them acting upon the same principles ; 
amongst these was the recent power-meter of Messrs. 
Ashton and Storey, which was the same instrument as 
Moseley's integrator, except that it employed a spiral 
instead of a straight spring, and returned to the use of the 
flat disc. 

The integrating portions of the dynamometers of 
3aldwin and Eickemeyer, and of that of Roury, were 
then described, and also the power-meter of Mr. Boys. 
Finally the question of the limits of accuracy of inte- 
grators was dealt with, and the theory of their mechanical 
action was discussed, as well as the experimental results 
of the foreign observers. 








LAUNCHES AND TRIAL TRIPS. 

On Monday, the 27th ultimo, the screw steamer Tarbar, 
recently built by Messrs. Scott and Co., Bowling, to the 
order of Messrs. R. Walker and Co., Glasgow, to be em- 
ployed in the tish-carrying trade, went down the Clyde 
on official trial trip. She is a vessel of 120 ft. long by 
184 ft. broad, and did her trial run on the measured mile 
at Skelmorlie at the rate of 13 knots per hour. The en- 
gines were supplied by Messrs. Muir and Houston, Kiming 
Park, Glasgow. 





On Wednesday, April 29, the Howe, ironclad, was 
launched at Pembroke Dockyard. She was designed 
by the present Chief Constructor of the Navy, Mr. N. 
Barnaby, C.B., and was built under the superintendence 
of Mr. G. A. Malpas, of Pembroke Dockyard. Her keel 
was laid down in June, 1882. She is built entirely of 
steel, and is of the barbette class. The thickness of her 
barbette is 18in. of steel backed by 17 in. of teak ; her 
bulkheads are 16in. thick, and in the barbette 114 in. and 
10 in. ; the towers 12 in. and Yin. thick; the armour 
tubes 12 in.; the screw bulkheads 6 in. ; the decks which 
are of steel, 3 in. with 24 in., skin plating 1 in. thick. The 
vessel herself is 325 ft. long and 68 ft. beam; her tonnage, 
when complete, will be 9700 tons, with a draught of water 
forward of 26 ft. 3in., and aft 27 ft. 3in. Her engines, 
which are by Messrs. Humphrys, Tennant, and Co., of 
Deptford and London, are on the compound surface-con- 
denser principle, and are to work up to 9500 horse-power 
indicated. Her estimated speed is 16 knots per hour. Her 
coal carrying capacity is 1200 tons, and her complement 
of men 445. Her armament will consist of four 134 in. 
64-ton breechloading guns, six 6-in. 89 ewt. breechloading 
guns, on Vavasseur mountings, six 12-pounders, ten Nor- 
denfelts, and five Whitehead torpedoes in firing posi- 
tions. Her estimated cost is, viz., ship, 440,000/. ; engines, 
103,000/. ; total, 453,000/. 

On April 29, Messrs. Laird Brothers, of Birkenhead, 
launched for the Dublin and Holyhead Mail Packet Ser- 
vice the Ireland, a splendid specimen of naval architec- 
ture, with finer lines than probably any sea going steamer 
yet built, and of dimensions and power far surpassing any 
vessel ever turned out for similar service. She has a 
length over all of 380 ft., or between perpendiculars’ of 
360 ft., with 38 ft. beam, and a depth in hold of 19 ft. 3in., 
her tonnage being 2590 tons O.M. She is built entirely of 
Siemens steel, and is subdivided by steel water-tight bulk- 
heads carried to the upper deck, into eleven compartments, 
one of these bulkheads being between the engine-room 
and each boiler-room, so that the engines and each set of 
boilers are in separate compartments, and in the event of 
damage to any two compartments the ship would still have 
sufficient busyancy. The machinery, which has been 
made by Messrs. Laird, and is now ready to be placed on 
board, consists of a pair of oscillating engines having cy- 
linders 102 in. in diameter, with 8 ft. 6 in. stroke, which 
will be supplied with steam at 30 1b. pressure by eight 
steel boilers, which can be worked under forced draught. 
It is expected that the machinery will develop at full 
power 6000 indicated horse- power, and that the vessel will 
attain a speed of at least 20 knots. There will be accom- 
modation for about 200 first-class passengers, and a 
spacious saloon forward for second-class. The new vessel 
is to runin conjunction with the Ulster, Munster, Con- 
naught, and Leinster, built in 1859-60. The three former 
were built by Messrs. Laird and Sons, and the last by 
Messrs. Samuda Brothers, the machinery being supplied 
by Messrs. James Watt and Co. and Messrs. Ravenhill 
and Co. They had a length of 350 ft. over all, with a 
breadth of 35 ft., and a tonnage of 2000 tons O.M. The 
nominal horse-power was 700. The Connaught in her 
trial in Stokes Bay attained, as a mean of four runs, a 
speed of 18.079 knots. 





Messrs. T. B, Seath and Co., Rutherglen, near Glasgow, 





launched on the 29th April, a handsome iron twin-screw 
steamer for passenger service in and around Morecambe 
Bay. She measures 105 ft. by 16 ft. by 7 ft. 6in., and is 
named the Sunbeam ; she is the fifth steamer built in the 
same yard for her owners. Messrs. Hutson and Corbett, 
Glasgow, are supplying her with two pairs of compound 
engines capable of working at a steam pressure of 100 lb. 
per square inch. They will be of 36 horse-power nominal, 
and it is expected that the speed of the vessel will be at 
least 12 knots per hour. 

On the following day, Messrs. H. M‘Intyre and Co., 
Paisley, launched the Willem Eggert, an iron sailing 
vessel of 2100 tons burthen (gross register, 1350 tons), and 
measuring 250 ft. by 36 ft. by 22ft. She has been built to 
the order of Messrs. P. H. Dickson and Co., Glasgow, 
and is one of the largest sailing vessels ever constructed 
on the Cart. 

a. 

On May Ist there was launched from the works of 
Messrs. Joseph L. Thompson and Sons, North Sands 
Shipbuilding Yard, Sunderland, a handsomely modelled 
iron screw steamer named the Thomsonian, of the follow- 
ing dimensions : Length, 260 ft. ; breadth, 36 ft. ; depth, 
18 ft. 6in.; deadweight carrying capacity, 2350 tons, 
The engines are by Mr. John Dickinson, of Sunderland, 
of the compound surface condensing type, 150 horse- 
power nominal. 

An iron paddle steamer, named Her Majesty, and 
owned by the Southampton and Isle of Wight Royal Mail 
Steam Packet reas was launched by Messrs. Bar- 
clay, Curle, and Co. (Limited), Whiteinch, Glasgow, on 
Friday, May 1st. She measures 185 ft. by 20 ft. by 84 ft., 
and is being supplied by the builders with compound en- 
gines of about 700 horse-power indicated. 





On the same day Messrs. John Reid and Co., Port- 
Glasgow, launched the Galatea, a handsomely modelled 
yacht, measuring 86.8 ft. by 15 ft. by 13 ft., and rated at 
90 tons according to the Racing Association measurement, 
and 92 tons Racing Thames measurement. She is built 
of steel on very fine lines from the designs of Mr. J. 
Beaver Webb, and is expected to be one of the finest and 
fastest sailing yachts afloat. Her owner is Lieut. Henn, 
R.N., who intends to run her in the forthcoming inter- 
national regatta in American waters. 


The same builders, on the following day, launched a 
handsome steel barque named the John o’ Gaunt, a vessel 
of 1200 tons net register, and measuring 234 ft. by 36 ft. 
by 21 ft. She is owned by Mr. Thomas Bell, Liverpool, 
and is to be employed in the Eastern trade. 


On Saturday, the 2nd inst., the Grangemouth Dockyard 
Company launched a steel three-masted schooner, which 
has been built to the order of Mr. Murray, Annan, and 
Captain Waters, London, &c. She is named the Margaret 
Murray, and measures 104 ft. by 23 ft. by 6 ft. 


The new paddle tug steamer Dolphin, built and engined 
by Messrs. Blackwood and Gordon, Port-Glasgow, went 
down the Firth of Clyde on the same day on her tria! 
run, when she attained a speed of fully nine knots per 
hour. She measures 90 ft. by 17 ft. by 8 ft., is fitted 
with engines of 40 horse-power, and is to be employed by 
her owners, Messrs. Tancred, Arrol, and Co., at their 
extensive works at the Forth Bridge. 


On May 2, there was successfully launched from the 
shipbuilding and engineering works of Messrs. Oswald, 
Mordaunt, and Co., at Southampton, a handsomely 
modelled iron sailing ship of 2100 tons net register, named 
the Woolton, and of the following dimensions : Length, 
274 ft. 7 in.; breadth, 40 ft. 3 in. ; depth of hold, 
34 ft.2in. The vessel has been built to the order of 
Messrs. R. W. Leyland and Co., of Liverpool, and exceeds 
the highest oo of both Lloyd’s and Liverpool 
Underwriters’ Registry. 





On May 2 there was launched the s.s. Donegal, built by 
Messrs. Craig, Taylor, and Co., of Stockton-on-Tees, to the 
order of Liverpool owners. Her engines are of 50 nominal 
horse-power, the cylinders being 18 in. and 36 in. in dia- 
meter by a stroke of 24in., and the working pressure 85 lb. 
They were built by Messrs. Westgarth, — and Co., 
of Middlesbrough, and give an incicated horse-power of 
281, and a speed of 94 knots. 


Messrs. Charles Connell and Co., Scobstoun, near 
Glasgow, on Monday, the 4th inst., launched a finely 
modelled iron sailing ship of 1725 tons register, named 
Charles Connell, in honour of the memory of the late head 
of the firm. She is owned by Messrs. John Black and 
Co., Glasgow and London. 





A first-class iron sailing ship named the Moy, a vessel 
of 1600 tons, was launched on the following day from the 
Greenock shipyard of Messrs. Russell and Co, She has 
been built to the order of Mr. James Nourse, Liverpool, 
and measures 260 ft. by 40 ft. by 24 ft. 





On Wednesday, the 6th inst., Messrs. Earle’s Shipbuild- 
ing and Engineering Company, Limited, Hull, launched 
from their yard an iron steam fishing cutter named the 
Flamingo, which they have built for the Great Grimsby 
Ice Company, Limited. The vessel is for carrying fish 
from the Grimsby fishing fleet. Her dimensions are as 
fullow : Length, between perpendiculars, 137 ft. ; breadth, 
21 ft. 6 in; depth of hold, 11 ft. She will be fitted by 
the builders with their triple-ccompound engines of 80 
nominal horse-power, 





ENGINEERING. 


_ [May 8, 1885. 








COMPOUND ATTACHMENT FOR CONTROLLING LOW-PRESSURE CYLINDERS. 


CONSTRUCTED BY 























MISCELLANEA. 
A TELEGRAPHIC congress will open in Berlin on August 
10th. 


The international convention for the protection of tele- 
graph cables has been signed in London. 


Last week's imports to the United States amounted to 
7,890,000 dols. 

The Italian Government has given an order for 100 
Gardner machine guns to the Arms Manufacturing Com- 
pany, Hertford, Connecticut. 


According to an American paper 35 per cent. of the 
boiler explosions recorded in the United States were due 
to sawmill boilers. 


The inhabitants of Temesvar complain of the frequent 
interruptions of the electric light. The burgomaster has 
fined the company 20 centimes per lamp. 


An electric railway is about to be constructed between 
St. Maurice and Pontresina, the motive power being de- 
rived from the falls of the Inn. , 


The order for the second reading of the Channel 
Tunnel Experimental Works Bill has been again post- 
poned. 


The stone solution applied to parts of the stonework 
of the Houses of Parliament for their preservation has 
not proved satisfactory. 


The Hungarian National Exhibition was opened by the 
Emperor, Francis Joseph, at Buda-Pesth, on Saturday 
last. 

The Antwerp Exhibition was opened by the King of 
the Belgians on Sunday last. Much yet remains to be 
done before all will be complete. 


The New South Wales revenue returns for the first four 
months of this year show an increase of nearly 400,000/. 
over the corresponding period of last year. 


On March 16 the Municipal Council of New York 
revoked all the concessions for laying underground 
electro conductors which had not been taken advantage of. 


The Chinese Government is at last about to adopt 
European methods of coal mining, and has applied to the 
Société Cockerill for experienced workmen. 

The total United States revenue for the ten months 
just returned was 263 million dollars, as against 286 mil- 
lion dollars for the corresponding period of last year. 


The Canadian and Pacific Railway has now completed 
the connection between Halifax and the Rocky Moun- 
tains, and in less than a fortnight will be able to carry 
troops from Halifax to the Pacific Coast in seven days. 

The American Machinist says that a firm at Bridgeport, 
Connecticut, are producing cold rolled steel in ribbons up 
to 500 ft. long, as thin as No. 30 Stubb’s gauge and soft or 
hard bright as required. 


In reply to a question put in the House of Lords, Lord 


Sudeley said that the Board of Trade did not intend to | 


initiate any legislation this session in regard to railway 
brakes. 
The Barrow screw-cutting and turning machine at the 
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International Inventions Exhibition is shown by the firm 
of Messrs. Thomas Shanks and Co., of Johnstone, of which 
Mr. Barrow is a member, and not by Mr. Barrow himself, 
as might be inferred from our notice in our last week’s 
Issue. 

The prefect of police in Paris is extending the use of 
electric fire alarms. The apparatus employed is manu- 
factured by the firm of Breguet, and operates two bells, 
one at the fire station, and the second at the post from 
which the signal is despatched. 


The Board of Health of New York has interdicted the 
opening of the streets during the hot weather for the pur- 
pose of laying electric conductors, at present carried over- 
head, on the plea that it will be dangerous to health. 
The telephone companies thus obtain a respite. 


Owing to the exceptionally low state of the Nile, the 
sea has encroached several miles up the river banks beyond 
Rosetta, and the consequences have become very serious 
on account of the deterioration of fresh water. Cattle are 
dying, and considerable damage is anticipated. 


The Anniston Car Wheel Works, which are the largest 
of their kind in the southern states of America, are now 
turning out 200 carwheels a day. They are manufactured 
from charcoal iron, and each wheel is guaranteed for 
50,000 miles. 


The manufacture of racing bicycles involves very nice 
manipulation, and hitherto Fenglish mechanics have stood 
unrivalled in this branch. Some machines of this kind, 
however, recently produced at Chicopee, Massachusetts, 
are said to rival anything of the kind made over here. 


A large block of buildings in Brooklyn, New York, 
which was in process of being raised, fell on Tuesday in 
consequence of the jacksgiving way. Upwards of twenty 
people were seriously injured, and it is believed that at 
least fifteen lives have been lost. The damage is estimated 
at about half a million dollars. 


It is proposed that a national subscription should be 
raised in order to procure torpedo buats for the defence 
of some of the Southern Russian ports. These boats are 
to be purchased in Sweden or Germany, and will cost 
from 4500/. to 6500/. each, delivered complete at Odessa 
or Sebastopol, 


Sir Frederick Milner has laid before Mr. Brand his 


evidence on the subject of the defects in the cartridges | 


and bayonets supplied to the troops in the Soudan. We 
understand that the War Office authorities intend to 
further investigate these matters, along with the jamming 
of the Gardner guns, when the commanding officers re- 
turn to this country. 


A firm in the United States are, says the American 
Machinist, about to tackle the problem of producing 
“tinned rolls” as a substitute for tinned plates. B 
tinning in convenient widths instead of in sheets, muc 
hand manipulation will be avoided and the cost of pro- 
duction reduced, as the material is of less consideration 
than the handling of it. 


| <A Times telegram from Havre states that the torpedo 


| boat No. 68 left Havre on Tuesday for Toulon, vid Paris. | 


| She makes 22 knots per hour, and while at Havre experi- 
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ments were made with an apparatus placed under her 
from amidships to her stern, which brings her on an even 
keel, whereas ordinarily she draws far more water aft 
than forward. 

The German Edison Company is introducing two new 
types of arc lamp to be used in conjunction with a system 
of incandescence lighting. The first is of 300 to 400 
candle-power, and requires a current of 3.5 to 4.5 am- 
peres ; the second is of 800 candle-power, and requires 
8 to9 amperes. These lamps can be used two or three in 
series, or in parallel arc. 

We learn that Mr. J. J. Hanbury has been appointed 
locomotive superintendent of the Metropolitan Railway 
in the place of Mr. Joseph Tomlinson, resigned. Mr. 
Hanbury has had a large experience on the Midland Rail- 
way, having been for some years district locomotive 
superintendent at Leeds, and for the last four years at 
Kentish Town. 


The Russian Government propose not to admit any 
mercantile steamers into Cronstadt, but to have all dis- 
charging and loading carried on in the new marine canal. 
Itis not considered that this regulation need cause so 
much difficulty as would appear at first sight, as there is 
a good deal of room all down the canal, besides the two 
small basins, which can accommodate some fifteen to 
twenty steamers. 


The president of the Connotton Valley Railway, a 
narrow gauge line which extends from Cleveland, Ohio, 
about 100 miles south, has reported as tollows’: The ‘‘ fatal 
mistake of the promotors of this railroad was the delu- 
sion that a 3-ft. gauge was cheaper to build and to 
operate, and generally that a narrow gauge was better 
than a standard gauge.” It is proposed now to alter the 
gauge of this line throughout. 


The B. T. K. accumulators, made by the Consolidated 
Electric Lighting Company of Cow Cross-street, E.C., 
have been supplied to the Commissioners of the Interna- 
tional Inventions Exhibtion for lighting the subway lead- 
ing from the railway station, Eighty of these cells, No. 2 
type, are being fitted, a number having been at work on 
Monday last. The same company are supplying 20-candle 
incandescence lamps of 9 volts, for lighting Messrs. Spiers 
and Pond’s restaurant, the temperance refreshment rooms, 
&c., within the Exhibition. 


THe CHArtING Cross BripGk Works.—We are in- 
formed that all the cranes now being used at the widening 
of Charing Cross Bridge were made by the executors of 
William Balmforth, Peel Ings Foundry, Rodley, near 
Leeds. One of these cranes was illustrated by us in our 
last week’s issue on page 503, in connection with Coles’s 
hoisting grab buckets, 

Borktanp’s INJECTORS AND THE “‘ VORTEX” JET Pump. 
—We are requested to state that the ‘‘ Vortex” jet 
pump, illustrated on page 483 of our last number, is not 
made under Borland’s patent, but is an arrangement 
patented by Mr. Charles 8S. Madan, who is also the pro- 
prietor of the injectors known in the market as Borland’s 
patent injectors, 
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ALTHOUGH steam steering gear is almost universally 
used on board steamers, it is requisite that the spare 
gear aft, and which is almost always screw gear, 
should be of the most substantial character, and also 
that the means of connecting and disconnecting from 
the one to the other should be both simple and reliable. 
To thisend Messrs, J. Hastie and Co., Kilblain Engine 
Werks, Greenock, who have had above thirty years’ 
experience in the manufacture of screw steering gear, 
and above ten years in steam steering apparatus, Seen 
recently brought out some improvements in steering 
apparatus, which we now illustrate. 

‘he after steering apparatus is mostly used when the 
vessel is on a course, and it is also an emergency gear 
utilised when any accident happens to the steam gear, 
or when the steering chains give way. These break- 
downs usually occur at a critical time, and if the 
vessel is not at once got under control by the after 
gear being connected, she falls into the trough of the 
sea; any attempt to connect the after gear at this 
critical moment is apt to result in another breakdown, 
owing to the violent oscillation of the rudder under 
the action of the waves. To obviate this danger 
Messrs. Hastie use a frictional brake of a peculiar 
kind which we illustrate above, and which controls the 
rudder effectually in a few seconds without shock, and 
does not interfere, evenin the case of old vessels, with 
any existing apparatus. 

A is a cast-iron or steel brake made either a sector 
or acomplete circle, and attached to the ordinary 
steering quadrant B. The lower part of this sector is 
by preference grooved circumferentially, as shown at 
C, and hasa corresponding wood piece D fitted into it, 
the ridges of one surface fitting into grooves of the 
other. ‘This wood is cased between the plates of a 
lever E, working from the fulcrum F, The lever is 


inserted in holes in the boss G or by a ratchet H, one 
or two strokes of which put the bearing surfaces either 
in or out of contact. 
importance in obtaining a firm grip, as with the same 
pressure on the screw the grip is many times greater 
than with the flat surface of a wheel, the result being 
that the necessary holding power is obtained with pro- 
portionately less lateral pressure on the rudder stock. 
The quadrant form of brake fulfils in this application 
all the conditions of a complete wheel, wikeet any 
additional space being taken up beyond that occupied 
by the ordinary quadrant. 

The particular method of working the brake shown 
on the engraving is only one of many methods avail- 
able to suit the requirements or peculiarities of each 
particular ship. It can also be arranged for working 
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The grooved surfaces are of great | pressure cylinder. 
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| 


by the foot of the man steering by the after hand gear, | 


One of these brakes was applied to the rudder of the 
Peninsular and Oriental Company’s last new vessel, 
the Chusan, and was severely tested at sea with such 


satisfactory results that it has been specified to be | 


applied to the vessel now building for that company by 
Messrs. Caird, of Greenock. 
devised a safety guide for use when the steam steering 


Messrs. Hastie have also | 


gear is in operation, and when of course the hand gear 
must be disconnected. The disconnection is usually 
effected by removing the taper pins J which join the 
large screw nuts K and the connecting-rods. These 
connecting-rods I, being then free, move by the action 
of the crosshead, which works in conjunction with 
steam steering gear, and are apt to come in contact 
with the screw nuts referred to, and break down the 
gear. By the new arrangement the connecting-rods and 
pins, when removed, work in the slot M of the safety 
guide, where they can do no damage, and where they 
are available at any moment should an accident happen 
to the steam gear requiring the connection of after 
hand screw gear. In large vessels slide blocks are 
fitted into the guides. 








MARINE ENGINE GOVERNORS. 

Many of the governors which have hitherto been em- 
ployed to prevent racing in marine engines, have only 
controlled the supply of steam to the high-pressure cy- 
linder, and although they may cut it off with the greatest 
promptitude, yet, for the moment, they make but little 
effect upon the low-pressure cylinder, which is still 
exposed at one end to the steam yet remaining in the 


casing, and at the other to the influence of the vacuum | 


in the condenser. Experience has shown that with 
a sensitive and powerful governor the racing is not 


serious after the steam is shut off, yet it is evident | 
that the result would be more satisfactory if the entire | 
With this | 


load upon both pistons could be removed. 
purpose in view Messrs. Durham, Churchill, and Co., 
who have established a wide reputation for their 
marine governors,” have adopted a device which they 
call a ‘‘compound attachment,” the object of which 
is to equalise the pressures at both sides of the large 


operated by a screw, which is actuated either by a rod | piston at the same time that the steam is cut off by the | 


governor. The apparatus, which is exceedingly simple, 
is illustrated on the opposite page, and consists of a 
pipe connecting the upper and lower ends of the low- 
The passage through this pipe is 
interrupted by a cock, which is always closed except 
when the engine races. But at the same time that the 
throttle valve is closed the cock is opened, and puts 


both ends of the cylinder in communication with each | 


other, and consequently with the condenser. The 
contents of the casing are immediately evacuated 


through the cylinder, and the only force left tending | 


to drive the engine is the influence of the vacuum 
upon the high-pressure piston, which, supposing the 
throttle valve to be tight, this will have little effect. 
This arrangement, which is constructed under Jenkin 
and Lee’s patent,t has already had an extended trial of 
three years with most satisfactory results by the 
Cunard Steamship Company. It has also been applied 
to vessels of the Inman Company, of Messrs. Bargate 
and Co., of the New York and Cuba Steamship Com- 
pany, of the Ocean Steamship Company, and others, 
and it is so simple that a glance will show that it can- 








* See ENGINEERING, vol. xxxvi., page 4. 
+ Ibid., vol, xxx., page 370. 


not fail to be effective for the purpose it is intended to 


fulfil. It may, perhaps, be well to add for the benefis 
of those who are not familiar with marine governort 
of the Durham and Churchill type, that they are pro- 
vided with a steam cylinder to operate the valve, and 
thus have great power, and that they have only two 
positions —open and shut—exchanging the one for 
the other instantaneously when the speed exceeds the 
normal by a certain amount. 








THE IRON AND STEEL INSTITUTE. 
Address of the President, Dr. Percy, F.R.S. 

GENTLEMEN,—In now appearing before you, for the first 
time, in the capacity of President of the Iron and Steel 
Institute, permit me to assure you that I am profoundly 
| sensible of the honour which you have conferred upon me, 

by selecting me to discharge the important and respon- 
sible duties of that high office. It is an honour which I 
|certainly never anticipated, and to which, I fear, my 
| claims are feeble compared with those of my distinguished 
| predecessors. It is an honour which I accept with pecu- 
liar satisfaction, insomuch as I regard it as an expression 
of your approval of my humble efforts to collect knowledge 
from every source concerning the great subject of iron and 
steel, from the earliest times down to the present day, to 
systemise and condense that knowledge in a single treatise, 
{and so to present it in the most convenient form for 
reference to those who are interested in that branch of 
metallurgy. Any success which I may thus have achieved 
is, I gratefully acknowledge, to a large extent due to the 
invaluable, willing, and generous assistance I have in- 
variably received from friends engaged in the manufac- 
ture of iron and steel, not only in Great Britain, but also 
on the Continent, especially in Sweden, and in the United 
States of America. The treatise to which I have just re- 
ferred was published twenty-one years ago, and since that 
date, I need hardly remind my audience, immense pro- 
gress has been made in the metallurgy of iron and steel, 
or, as the French designate it, siderurgy, a term which, 
etymologically considered, is most appropriate, and might 
reasonably, on the ground of brevity, be adopted by our- 
selves. May I venture to announce that during many 
years I have been engaged, though not uninterruptedly, 
in preparing a new edition of the treatise in question, and 
in doing so I have found so much to correct, so much to 
excise, and so much to add, that I believe this labour of 
revision will exceed that of re-writing the entire volume. 
Many men, of whom I confess I am one, require the ap- 
plication of a vigorous stimulus, especially when they are 
advanced in age, to work hard and perseveringly, even 
when the labour is purely one of love and the only hope 
of reward the approval of an audience like the present. 
That stimulus you have applied to me, so that if life and 
health continue, I hope at no distant period to submit to 
your judgment a new and thoroughly revised edition of 
what has now become a comparatively antiquated volume. 
I must apologise for thus obtruding upon your attention 
a personal matter, on the ground that I may avail myself 
of the present opportunity of inviting your assistance, I 
may say co-operation, in procuring information, which, 
otherwise, I should be powerless to obtain. I do not ask 
for any communication concerning processes in operation 
which are in the least degree regarded as secret, and the 
nature of which it would be disadvantageous to individual 
interests to disclose. That there are such processes in 
certain British iron and steel works there is good reason 
for believing, and I should be the last person to wish to 
be the means of divulging them to the prejudice of those 
| who practise them. In this age of publicity itis generally 
| supposed to be impossible to keep anything secret in our 
| manufactories; but, in my opinion, that is a mistake ; 
| and in support of this opinion I think I might venture to 
appeal to Sir Henry Bessemer. This I can with truth 
assert, that I have never visited any metallurgical works 
| without the direct permission either of the proprietors or 
of the responsible managers, and have never divulged, by 
publication or otherwise, any information which I have 
thus obtained without the express consent of those autho- 
| rities. I owea deep debt of gratitude to the metallurgists 
| of my own country for the confidenee which they have 
}reposed in me, and I am glad to avail myself of this op- 
| portunity of publicly acknowledging it ; but it isa debt 
| which it is impossible for me adequately to repay. 

In addressing the members of the Iron and Steel Insti- 
tute at this period of long-continued and severe depression 
}in nearly every branch of manufacture, to which, un- 
happily, that of iron and steel is no exception, it is natural 
and becoming that I should at least allude to that un- 
welcome subject. What appears to be the most note- 
worthy fact in relation to the iron and steel manufacture 
is the universality of that depression, extending as it does 
| to the whole Continent of Europe as well as to the United 
|States of America. This indicates clearly temporary 
over production, with its necessary concomitants, eager 
competition and lowering of prices. The evil is self-cor- 
rective, and is not to be cured by external interference. 
Darwinianism prevails in the manufacturing world as it 
does in the natural world, however painful and unwelcome 
may be that truth. Only the fittest will survive, which 
means that the weakest must go tothe wall. The struggle 
may be severe and to many persons disastrous, but so long 
as supply exceeds demand it is inevitable, and the result 
is not doubtful. 

I cannot quit this subject without expressing the deep 
obligation which I feel to my friend, Mr. Lowthian Bell, 
for the valuable volume which he has recently published, 
and which, I doubt not, is in the possession of most of the 
members of the Institute. His laborious, careful, and 
original investigations of scientific problems of the highest 
interest in the metallurgy of iron and steel, must beso 
well known to this audience that any comment upon them 
from me would be superfluous, if not presumptuous. But 
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on what may be designated the financial or commercial 


grant a select committee “‘ to inquire into the provisions 


part of Mr. Bell’s volume I cannot refrain from making | for giving instructions in theoretical and applied science 


a few remarks. 
mass of information—much of it from his own personal 
observation—on such subjects as these: The cost of pro- 
duction of iron and steel in foreign countries, rates of 
wages, cost of maintenance of workmen as compared with 
that in Great Britain, the effect of foreign competition, 
and the probable future of the British iron and steel trade. 
Nothing could be more opportune than the publication 
of this volume at the present time, because the perusal of 
it may have the effect of dispelling certain commercial 
illusions which are now prevalent, and which are generally 
believed to be mischievous. 

There is one passage in Mr. Bell’s volume which, I feel 
sure, will be read with great satisfaction by the members 
of the Iron and Steel Institute—it is this: ‘‘So far as 
skill in the conduct of the various metallurgic operations 
themse! ves is concerned, I have never heard it pretended, 
and I have failed to discover, any superiority in the prac- 
tice of foreign manufacturers over ourselves.” On this point 
I venture to assert that no man is more competent than 
Mr. Bell to express an opinion ; for no man, so far as I am 
aware, has hada longer experience in the manufacture of 
iron and steel, no man greater opportunities of investiga- 


tion, both at home and abroad, and no man a better train- | 


ing for accurate observation. But when Mr. Bell says 
he has ‘‘ never heard it pretended” that our iron and steel 
manufacturers are in any degree inferior to those of other 
countries, I am alittle surprised. I think he must for the 
moment have forgotten how incessantly in recent years 
our croakers have proclaimed the ignorance of our work- 
men as compared with those of some foreign countries, 
and how urgently they Lave prescribed technical instruc- 
tion as the only means of our salvation. If this were a 


fitting occasion, I should presume to discourse at consider- | 


able length on the subject, but as it is not, I restrict my- 
self to a few remarks upon it. Having for more than 
forty years had the privilege of visiting and leisurely in- 
specting British metallurgical works of every description, 
I affirm, without hesitation, that our metallurgists are not 
so incompetent as the public has been led to infer from 


the speeches of certain popular orators, who either are, | 
or aspire to become, political celebrities ; and that with | 
respect to skill in manipulation, ability to direct opera- | 


tions, and knowledge of the principles, or in other words, 
of the science of their arts, they have no reason to fear 
foreign rivals. These men are technically educated, 


having acquired that education in the only school where | } : 3 
| to arrange for their equipment, maintenance, and endow- | 


it can be acquired, that is, where metallurgical processes, 
on the large scale, are conducted. Where else, is may be 
asked, can the eye and the hand be educated? and with- 
out such education of what use to our iron and steel 
manufacturers would be a brain crammed with theoretical 
principles ? : 
of the professed friends of technicel education should have 
indiscreetly attempted to imbue all our artisans with the 
notion that the one thing which at present they urgently 
need is technical education, and it will be certain to 
benefit them allalike. Now they will naturally be in- 
clined to interpret the word benetit as meaning pecuniary 
advantage, or, in other words, an increase in wages. 
Believing as I do that this notion is incorrect and may be 
mischievous, inasmuch as it is calculated to inspire a large 
class of our artisans with hopes which will never be 
realised, I venture to submit it to my hearers for their con- 


sideration. What is here meant by technical education is | When scientific technical instruction is mentioned, and | 


special instruction adapted to special artiticers in addition 
to what they can acquire in the ordinary practice of their 
respective arts. Of the advantage of such instruction to 
many of our artificers there cannot, I presume, be two 
opinions. But, on the other hand—and this is the point 
to which I desire to direct the particular attention of my 
hearers—I contend that there is a large number of ar- 
tisans who will not be rendered more competent by in- 
struction of that kind. In support of this contention let 
me adduce file-cutters by way of example, and others, 
whose sole industrial work is the performance of one and 
the same mechanical operation. Nothing in the way of 
manipulation is more calculated to excite surprise and 
admiration than the marvellous skill which a file-cutter 
displays in the practice of his art. This is, indeed, an 
illustration of technical education in the truest sense. 

It would, I think, puzzle some of those gentlemen who 
talk so glibly and profusely about technical education, to 
suggest an improvement in that of the file-cutter. Let 
him be saturated with knowledge of all the mysteries of 
iron and steel, and he certainly would not in consequence 
become a more skilful artiticer, any more than would a 
sculptor by being informed that the marble on which he 
operates is composed of carbonic acid and lime. Never- 
theless, if our file-cutters and others desire special 
scientific instruction in iron and steel craft, no one can 
reasonably object to their having it. I have often heard 
it insinuated that some politicians, who have of late ob- 
truded themselves upon public attention as the champions 
of technical education, have been prompted to that line 
of action on account of the great extension of the parlia- 
mentary franchise amongst working men. That there 
are politicians who possess somewhat elastic consciences, 
and who have a keen eye to their own interest, cannot be 
denied ; but I am unwilling to believe that there are any 
who, in order to promote that interest, would deliberately 
utter what they know to be untrue, and calculated to 
excite delusive hopes in the minds of any section of our 
working classes. Whatever truth there may be in such 
an insinuation, we, at least, may congratulate ourselves, 
that it cannot apply to one of our most distinguished 
members who has so long sat in the House of Commons, 
I mean Sir Bernhard Samuelson. To him is due the 
credit of having been the first to succeed in convincing 
the House of the national importance of technical educa- 
tion in its widest sense, and to induce it, in 1868, to 


He has with infinite pains collected a vast 


It is, I think, to be regretted that not a few | 1 
|mon expression, made themselves—men of good natural | 

powers and good common sense, qualities not conferred by | 
| nature in an equal degree on all mankind,—and, lastly, | 
E goes energy, | 


to the industrial classes.” If all the advocates of tech- 
nical education had been as enlightened on the subject as 





restedly, I should have been silent on the subject. In 
| order to guard against the possible misinterpretation of 
| what I have said on that subject, I may be permitted to 
| state that all the best years of my life have been spent in 
| trying to aid the diffusion of special scientific knowledge 
|in that branch of the industrial arts with which early in 
life I became fascinated, to which I have ever since de- 
voted myself, and in which I feel as keen an interest as 
ever. 

Itis a gratifying sign of the times that the value of 
special scientific instruction to, at least, a large class of 
our artisans should be generally recognised, and that 
admirable institutions for imparting it have been re- 
cently established in several of our great centres of 
industry, of which may be mentionted the Owens 
College (now the Victoria University) in Manchester, the 
Mason College in Birmingham, and the Firth College in 
Sheffield. The teachers are, for the most part, as able, 
as distinguished, and in every respect as well qualified 





elsewhere. The students resident in those towns have | 
no longer to travel to a distance in search of special | 
| scientific instruction, and to incur expenses for which, it | 
| is certain, only a very few could provide ; nor are they | 
obliged to abandon their usual work and forfeit the 
wages of it while receiving instruction. Moreover, they 
have one great and manifest advantage over those of the 
metropolis, namely, that of being able to witness the | 
practical application on the large scale of the theoretical | 
principles expounded by their teachers. An occasional | 
flying and hurried visit to metallurgical or other works, | 
|can convey but scant information compared with the | 
| leisurely study of processes, which study is only possible | 
in the case of students residing in or near the localities | 
where they are carried on. The teachers also enjoy the | 





pected to become more competent to deal with the 
special applications of science to the manufacturing arts, 
than others to whom it is denied. 


| alluding to the circumstances under which the colleges I 


| have named were established. We owe them, as you are | 


| aware, to the munificence of private individuals, who did 
not leave it to their executors to erect the buildings and 


ment. On the contrary, they did the noble work them- 
selves, and spent witha free and generous hand large sums 
of money upon it. These men were John Owens, Josiah 
Mason, and Mark Firth. They were men not high born, 
but men sprung from the people—men who, to use a com- 


| men who by the action of a resolute will, by 
| and by indefatigable perseverance, acquire 
| died respected by all men. 
| have anticipated is a nation’s gratitude and the inward 


wealth, and 


| satisfaction arising from the consciousness of having done | 
| good and noble work, the beneficent effects of which will | 
| be felt and acknowledged by many a generation to come. | 


| There is another name which should never be omitted 


| that is Sir Joseph Whitworth. He has, as you know, | 


| established, not a college, but what may be regarded as 
| equivalent, scholarships for artisans who desire such in- 

struction, and has presented the munificent sum of 100,000/. 
| to the nation for that object. I need hardly remark, that 


factors of our artisans applies equally to Sir Joseph. 
the a of Sir leaey 
reminding you of a fifth instance of muniiicence—it is that 
of the late Charles Frederick Beyer, of Manchester, who, 
in 1876, bequeathed somewhat more than 100,000/. to- 
wards the foundation and endowment of professorships in 
science in the Owens College, of which one at least should 
be a professorship of engineering. I will only add, that 
there is one circumstance connected with these provisions 
for scientific technical instruction which should be regarded 
aS pre-eminently satisfactory—it is that they have pro- 
ceeded from private munificence, and not from the 
national taxes, of which part is wrung from poor and 
needy shopkeepers and others who, struggle as they may, 
can hardly keep body and soul together. 
(To be continued.) 
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STEAM ENGINES. 


5497. N. Browne, London, (L. A. Bontemps, Paris) 
Water or other Liquid Pressure Engines. (6d. 2 Figs.) 
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| linders. Two screws of very coarse pitch are formed solid with 
the pistons, the ends of the pistons serving as nuts. The alternate 
motion of the pistons thus causes rotary motion of the screws in 
one or the other direction, the two screws always rotating in 
opposite direction. The screws are provided with coupling 
sleeves and serve by clutch mechanism to impart a continuous 
| rotary movement toa gear wheel. (Accepted March 17, 1885). 


| . J Q@. Dunstan, Falmouth. Oscillating 
| Cylinder Engines, &c. (6d. 11 Fiys.) June 6, 1884.—The 
| object is to maintain the trunnions steam-tight, to compensate 
for their wear and to prevent disturbance between the moving 
trunnion and its relatively fixed valve, so that the connection be- 
| tween the two may be always kept tight. The engine oscillates 
| on two hollow trunnions B, in which are formed passages W con- 
necting each end of the cylinder at the opposite sides with the 
two hollow trunnions respectively. When the angle of oscillation 
| is insufficient to give an adequate area of opening in one port, 
two or more ports connected toa common passage are provided. 




















ports, the working faces 
being cones having angles of 45deg. on hollow cones M, situated 
within the trunnions B, which oscillate in brasses E adjusted by 
screws F, A flange J is attached to the front face of each half of 
the brasses, and a cupped packing rink K surrounds the trunnions, 
and is placed on the face of each ring J, the whole being secured 
by flanged caps O bolted to the frame. Lugs on the caps O fit in 
recesses in the cones M and prevent them from rotating. Coiled 
springs Q force the cones M against the cones of the trunnions, a 
small recess being formed at the apex of the cone. (Accepted 
March 24, 1885). 


| 9814. G. T. Dickinson, Newcastle-on-Tyne. Loco- 
| motive and other Steam Engines. [6d. 3 Fiys.) July 
| 5, 1884.—The steam cylinder or cylinders are situated between 
the crankshafts of the two pairs of driving wheels, and have 
pistons provided with rods projecting from both ends of the 
cylinders, and operating upon the two axles as described in Speci- 
fication 1293 of 1884. The crank cheeks may be utilised as the 
| eccentrics for operating the valves. (Accepted March 20, 1885). 


9833. W. S. Sutherland, Birmingham. Steam 
ines. (6d. 1 Fig.) May 22, 1884.—The tubular yenera- 
tors and condensers described in Specification 8054 of 1884 are 
combined with a compound engine in such a manner that the 
steam from the generator passes to the cylinders of the compound 
engine and to the condenser, from which it is pumped back to the 
generator. (Accepted March 13, 1885. 


13,756. P. Brotherhood, London. Multiple Cylinder 
Engines. (6d. 1 Fig.) OUctoher 17, 1884.—The object is to 
arrange these engines to work as compound engines. A smaller 
cylinder is fitted at the outer end of, and in axial line with, each 
main cylinder, and has its piston-rod connected to the main 
piston. A cylindrical slide worked by an eccentric governs the 
ports admitting steam under the smaller piston, passing it above 
| the larger piston and finally discharging it into the cavity of the 
casing. (Accepted March 31, 1885). 


2426. J. F. and M. Rankin, Greenock. Disconnec- 
tive Compound Steam Engines. (8d. 8 Figs.) February 
23, 1885.—-The cylinders, connecting pipes or passages, and their 
valves, and other parts are so arranged that when any cylinder is in 
| any way disabled or requires to be examined, it and the cylinder 


| tandem to it can be disconnected from the other cylinders, and 


| the engines can be kept working with the remaining cylin fers, 
| (Accepted March 27, 1835). 


| W. Paytonand A. Wi'son, London. Circular 
| Slide Valves, (4d. 2 Figs.) May 22, 1884.—The valve chest 

cover is provided with bearings bored to receive the valve spindle, 
the axis of which is parallel to, but lies in a plane entirely outside 
the plane of the valve’s motion. A pin is fixed at right angles 
to the spindle and takes into a hollow boss formed in the centre of 
| the valve. (Accepted March 31, 1885). 


8575. W. T. Stewart, Cork. Distributing Valves 
for Steam Engines. (td. 10 Figs.) June 4, 1884.—The 
valve is cylindrical and slides in a casing having two or more 
ports at each end, the ports at each end uniting and leading 
to the cylinder, one port being of rectangular shape and the other 
of rhomboidal shape. The valve is atube divided in three sections 
by two bulkheads about a fourth of its length from each end, the 
two outer sections being connected by a pipe. Ports in the end 
sections of the valve serve for the admission and cut-off of 
steam to the cylinder through the rhomboidal ports, and the two 
in the centre section allow the exhaust to pass away from 
the rectangular ports to the tube, and then through ports in a 
belt at the centre of the tube. Both ends of the tube are in direct 
communication with the steam supply. A slight modification 
is also described. (Accepted March 27, 1885). 


14,386. C. D. Abel, London. ((ecsterreichisch-Alpine 
Montangeselischaft, Vienna). Distributing Valve for 
Engines and Pum (6d. 10 Figs.) October 30, 1884,— 


The valve consists of a cylinder adapted to be rotated continuously 
in one direction, and having its convex surface divided by a num- 
ber of longitudinal ribs and two end flanges into a number of 
chambers, each of which performs the office of a reciprocating D 
valve during one to-and-fro motion. (Accepted March 13, 1885). 


2487. A. H. Reed, London. (4. Jackson, New York, 
U.S.A.) Balanced Slide Valves. (4d. 2 Figs.) February 
24, 1885.—The slide valve is firmly connected to a counter- 
balance plate which is exposed to the atmospheric pressure, so 
that the pressures exerted on the slide valve by the live and ex- 
haust steam are balanced respectively by the pressure of the live 
steam and of the atmosphere on the counterbalance plate. In 
the valve cover is a recess in which is a block of india-rubber and 
a metallic plate serving as a seat for the counterbalance plate. 
(Accepted March 27, 1885). 


16,886. G. E. Dow, San Francisco, U.S.A. Valve 
Gear of Direct-Acting Steam Engines, [td. 5 Fiys.] 
December 24, 1834.—The main and auxiliary valves are placed side 
by side in a recess in a piston which drives both valves, the main 
valve being shorter than the auxiliary valve, and having a lost 
motion. The auxiliary valve has ports through its ends, so as to 
alternately open and close the steam passages at both ends of the 





March 26, 1884.—Plunger pistons work in two single-acting cy- 


stroke, Keferring to the illustration, the main valve F and the 
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auxiliary valve G are fitted side by side in a recess in the auxiliary 

iston H, the ends of which move in small cylinders. The valve G 

ts closely in the recess in the piston H, and is moved the full 
lergth of the stroke, while the main valve IF, being shorter, falls 
behind its movement in such a menner that the ports to the main 
piston will not be closed until after the auxiliary valve has opened 
the ports, to continue the movement of the valves, to close the 
main ports and reverse the piston, and to carry the valve G over 
so far that the ports J cut through, are carried beyond the pas- 
sage I, so that no more steam will be admitted. The passages I 








open into the small cylinder at a short distance from its end, 
and offer sufficient cushion in the exhaust steam to prevent the 
piston H striking the ends of the cylinder. The valve G thus cuts 
off steam from the acting side of the piston H when it has moved 
far enough to open fully the main ports. The piston H is con- 
nected tothe main piston by means of the rod K fitted with a 
sleeve L sliding between adjustable collars on the rod K in a fixed 
bearing ; the sleeve L is connected by the levers N and links P 
toa collar or block on the main piston-rod. The levers N are 
pivotted to the ends ofradius rods 0, which act asfulcrums about 
which the leversmove. (Accepted March 24, 1885). 


7074. H. Kuhne, London, (2. Proel, Dresden). Expan 
sion Gear of Steam es. (id. 2 Fiys.| May 1, 1884.— 
The cut-off of the steam is effected automatically earlier or later 
in the stroke, according to the speed of the engine. Referring to 
the illustration, the eccentric rod E is connected at the point t to 
a radius rod L rocking on a fixed centre and at the point eto one 
end of a link O, whose other end is connected to a rod M operated 
by the speed governor, ora slot may be cut in the lever and the 





governor rod be connected to a block sliding in the slot. An arm 
G isconnected to the same end of the link O as the rod M, orto 
the sliding block, and its other end slides in a sleeve H attached to 
one arm ofa bell-crank lever B or B', the other arm of which acts 
on the admission valve. The points at which the arm G in its 
movement through the sleeve acts on the bell-crank are determined 
by lock nuts. Specification 2069 of 1881 is also referred to. 
(Accepted March 17, 1885). 


7303. T. R. H. Fisken, East Greenwich, and J. E. 
Weyman, Guildford. Automatic Expansion or Cut- 
Off Valves. (67. 10 Figs.) May 6, 1884.—The cut-off valve 
is actuated automatically from the motion of the lower valve by 
means of a slotted link and slide block placed either within or 
outside the steam chest. Referring to the illustrations, the slide 
block 5 is mounted loosely on a stud fixed on the upper or cut off 
valve 2 and works in a slotted link 3 mounted on one side opposite 
its centre within, as shown, or without the steam chest, so that it 
can be moved to a greater or less angle to theline of traverse of the 
distribution valve 1. The opening 8 in the valve 1 leads to the 
exhaust port 10, and the cavities 12 and 13 lead to the ordinary 
ports14and 15. Oblong openings in each end of the top of the 
valve open into the cavities 12 and 13. The valve 2 works trans- 
versely between guides upon the valve 1 and is provided with 
oblong ports corresponding to the oblong openings in the valve. 
The slotted link is actuated from the governor by means of the rod 
shown in Fig. 2, and a slot is made somewhat greater in width 











than the width of the slide block 5, so that after the valve 2 has 
covered the oblong openings in the valve 1, in the return stroke 
the valve 2 may remain stationary until it has covered the ordi- 
— admitting steam to the cylinder. Fig. 2 shows the 
slotted link somewhat inclined to the traverse of the valve 1, 
and it will readily be seen that the traversing motion of the 
valve 1 will impart a transverse motion to the valve 2, the 
amount of this latter motion depending on the inclination 
of the slotted link, and consequently on the position of the 
governors, and determining the cut-off. In the modification, 
when the slotted link is placed outside the steam chest, transverse 
motion is given to the valve 2 through the valve rod of the valve 
1. The slide block fits a slot in the link and is connected to a 
rod mounted in bearings by means of a stud fixed to the rod and 
working ina bush in the block. The rotary motion of the rod 
traverses the valve 2 by means of two arms acting on either end 
ofthe valve. The valve 2 is caused to adhere to the valve 1 by 
means of @ recess in the top valve of valve 1 communicating with 
the exhaust port. (Accepted March 13, 1885). 


7560. J. Gillies, Glasgow. Expansion Valve Gear 
for Steam Eagines. (61. 3 Fiys.) May 10, 18$4.—A grid- 


iron or cut-off valve on the back of the ordinary slide valve is 
operated as follows: The slide valve rod works in guides and is 
jointed to the eccentric rod at a short distance from the eccentric. 
An arm fixed at right angles to the end of the eccentric rod is con- 
nected by a link to an oscillating bar to which the expansion 
valve rod is connected. By this arrangement the expansion valve 
moves during part of its stroke with the slide valve, and at a 
certain point of its stroke the oscillating motion of the arm acts 
and the steam is cut off. The expansion valve rod is connected 
to the oscillating bar by means of a block sliding in a slot in the 
bar and the position of which is regulated by the centrifugal 
governor. (Accepted March 17, 1885). 


227. J. B. Pitchford and W. T. Garratt, San Fran- 
cisco, U.S.A. Automatic Non-De Cut-Off 
for Steam Engines. (6d. 7 Figs.) January 7, 1885.—A 
lever has its fulcrum attached to the valve stem, and one end is 
operated by the main eccentric and the other end by a second 
eccentric, so that the period of the cut-off can be made to take place 
at any time from zero up to three-quarters of a stroke without 
the use of any letting go or detaching device. A cam or eccentric 
can be set to close the valve at stated periods, or itcan be made to 
close the valve automatically by the varying speed of the engine 
acting upon two swinging weights connected with toothed racks 
which engage a pinion attached to the cut-off cam, and turning it 
on thejengine shaft. (Accepted March 27, 1885). 


1890. H. G. Holborow, Dudbridge, Glouc. Auto- 
matically Varying the Cut-Offin Steam, &c., Engines. 
(6d. 3 Figs.) February 11, 1885.—The main valve is connected 
by means of a link to a block working in guides and connected 
tothe eccentric rod. The expansion valve is connected hy a link 
toa block formed with a vertical slot, and mounted to slide on the 
block operating the main valve. Onthe sliding block is mounted 
a vibrating lever pivotted at one end, and attached at its outer 
end to the expansion eccentric rod, the lever being slotted 
similarly to the block. Both slots are fitted with sliding pieces 
through which a pin passes. The pin is connected with the 
governor rod. (Accepted March 13, 1885). 


9815. G. T. Dickinson, Newcastle-on-Tyne. Revers- 
ing the Motion of Steam Engines. (6d. 1 Fig.) July 5, 
1884.—The slide valves slide upon a movable slide face, which 
works on the facing of the steam chest, the ports on the steam 
chest face being of such a width that they always communicate 
with the port of the movable slide tace. The slide valves are pro- 
vided with double sets of ports, one or the other sets of which, as 
the slides are reciprocated, are brought opposite the ports in the 
movable slide face according to its position. The steam inlets and 
exhausts are formed on opposite sides of the cylinder, and con- 
trolled by separate valves. (Accepted March 20, 1885). 


12,923. W. Stevens, Wakefield. Regulating the 
Valves of ay and Weighting of Drilling, &c., 
Machines. (td. 8 Figs.) September 29, 1$84.—The eccentric 
| is pivotted on an indicator disc tixed on a shaft, and its position 
| is regulated by a screwed spindle mounted in bearings at the back 
| of the indicator disc and working in the head of a bolt passing 
| through a slot in the disc and through the eccentric. The eccen- 
| tric has on its top side a pointer or finger P which indicates the 
| position of the eccentric. It will thus be seen that by turning 
| the screwed spindle the throw of the eccentric can be adjusted to 
any required extent. (Accepted March 17, 1385) 


GAS ENGINES. 


4776. J. Spence, Harrogate, Yorks. Gas Engines. 
(6d. 10 Figs.) March 12, 1884.—The object is to construct a gas 
engine having its exhaust valve so arranged that it may be 
allowed to partially exhaust the exploded gases at every first, 
second, third, or fourth or other succeeding strokes of the piston, 
and at the conclusion of these cycles of partially exhausting strokes 
to clear the cylinder of the products of combustion. The exhaust 
valve may have a circular movement and be geared with the fly- 
wheel shaft in such a manner as to allow the exhaust to take place 
at a certain part of the revolution of the flywheel at each first, 
second, or other succeeding strokes of the piston, the exhaust port 
being placed at the centre of the cylinder, at one-third from the 
outer end of the working part, &c., according as the exhaust is to 
take place at every third, fourth, &c., revolution. Watson’s tube 
igniter, as described in Specification 1723 of 1881, is employed, 
and is applied on an automatic mushroom lift valve, so that the 
explosive mixture from the cylinder does not arrive at a sufficient 
pressure in the igniter tube for the heat of such tube to explode 
the mixture until the conclusion of a full inward stroke at the end 
of every third, fourth, &c., revolution. When exploding at every 
third revolution, the action is as follows: At the first outward 
stroke of the piston a charge of air and gas is drawn in over the 
full length of the cylinder. This charge is partially exhausted by 
the first inward stroke, and the remainder is compressed at the 
bottom of the cylinder. The second outward stroke draws in a 
half cylinder full of air and gas, and with the quantity already in 
the cylinder from that drawn in during the first outward stroke 
fills the cylinder. This is compressed over the full length of the 
second inward stroke, thereby forcing the explosive mixture to 
enter the igniter tube, causing the explosion at the commence- 
ment of the third outward stroke. The products of combustion 
are partially exhausted during the third inward stroke. Ina 
cycle of four revolutions the complete cylinder full of explosive 
mixture is compressed during the third inward stroke. (Accepted 
March 13, 1885). 


4880. G. W. Weatherhogg, London. Gas Motor 
Engines. [10d. 13 Figs.) March 14, 1884.—The engine is so 
arranged that the combustible gases when most liable to prema- 
ture ignition are kept apart from the power or working cylinder 
until it has been cleansed from the residual products of a pre- 
vious explosion, the separation being effected by means of an 
auxiliary piston or air-pump and suitable valves. The air-pump 
is placed preferably in the axial line of the working cylinder. 
The gas or vapour before entering the working cylinder is first ad- 
mitted into a separate reservoir or gas chamber which may be 
formed upon the cylinder and be made adjustable in volume, and 
which holds sufficient gas for each explosion. The products 
of combustion are exhausted, and the combustible charge 
compressed by one instroke of the air and power pistons, 
the charge being forced from the separate chamber into the com- 
bustion chamber of the power cylinder. The air from the pump 
is partly forced through the gas chamber into the combustion 
chamber, where it is met by a countercharge of air driven into it 
by the power piston. The air-pump after the explosion exhausts 
the small chamber which fills with gasfor the next explosion, the 
explosions taking place once in every revolution. (Accepted March 
10, 1835). 

8211. R. P. Holt, Manchester. Compound Gas 
Motor Engine. (6d. 3 Figs.) May 26, 1884.—his relates to 
engines in which the gaseous products of combustion resulting 
from the ignition of a combustible charge in one working cylinder 
are caused to pass thence into the second cylinder in order by 
their further expansion to propel a piston therein. The com- 
munication between the two cylinders is effected by means of a 
port or passage situated at sucha position in the igniting cylinder 
as to be uncovered by the piston when at about two-thirds of its 
propelling stroke, the expansion piston having just commenced 
its outstroke. The expansion continues until the piston of the 








igniting cylinder has nearly completed its outstroke, and the 





piston of the expansion cylinder has performed one-half of its 
propelling stroke, at which point it uncovers momentarily a port 
or passage leading to the atmosphere, or a valve is momentarily 
opened at this point so as to allow the expanded gases to escape until 
the pressure in both cylinders is reduced to about that of the atmo- 
sphere. The port or valve is then again closed, and the continued 
motion of the expansion piston produces a vacuum in both cylinders, 
causing the charge to be drawn into the igniting cylinder. This 
charge is then compressed on the return stroke preparatory to 
ignition. Onthe return stroke of the piston in the expansion 
cylinder the products are expelled through an exhaust port pro- 
vided with a slide valve at the bottom of thecylinder. (Accepted 
March 13, 1885). 


8565. J. E. Rogers, Smethwick, Staff. Gas En- 
gines, (6d. 4 Figs.) June 4, 1884.—Two trunk pistons con- 
nected to opposite cranks on the same shaft work in correspond- 
ing cylinders. One, the air, piston having numerous passages 
during its outward stroke admits the explosive mixture, 
which is compressed during the return stroke, at the end of which 
the compressed mixture is forced through a slide valve and a 
back pressure valve to the working cylinder. The piston in this, 
the working, cylinder then returns compressing the mixture, 
which at the end of the stroke is exploded by means of a port in 
the slide valve, (Accepted March 13, 1885). 


8579. J. Shaw, Leeds. Gas Motor Engines. (6d. 
15 Figs.) June 4, 1884.—The working cylinder 6, which is closed 
at both ends, is so formed thata sufficient space is left fora com- 
bustion chamber. The combustible charge is automatically de- 
livered behind the piston when in its rear position, the quantity 
of gas being regulated by a governor. To start the engine the 
crank is placed slightly forward of its dead centre, and a quantity 
of gas is admitted to the combustion chamber and mixes with the 
air therein, and is ignited by a self starter which comprises a 
small chamber provided with two small apertures p capable of 
being opened or closed, with an internal aperture ¢ communicat- 
ing with the combustion chamber, and with a partition r between 
the two apertures p which divides the chamber for about half its 
length. The two apertures being open, a jet of gas is caused to 
enter one, the air escapirg by the other until an explosive mix- 
ture is formed when an outside jet is ignited, and the flame ignites 
the charge in the chamber, and through the internal aperture 
q the charge in the combustion chamber. During the outward 
stroke the contents of the cylinder are forced through the two 
valves 7, 7 opening outwards. When the piston passes the valve 
q, the products of combustion in excess of the atmospheric pres- 
sure escape through this valve, which is then automatically closed, 
and a partial vacuum created in the cylinder. The remaining 
products in front of the piston escape through the valve r. A 














new charge is thus admitted through valves and pipe s, the gas 
being forced by the pump j through the pipe & and valve / as close 
as possible to the rear position of the piston. Communication is 
then epened between the combustion chamber and a surface con- 
denser by a pipe m containing a check valve, and on the com- 
mencement of the inward stroke between the front end of the 
cylinder and the condenser by a pipe also containing a check 
valve p, the products passing through the condenser to the front 
end of the cylinder. During the latter one-third of the inward 
stroke, the new charge is compressed, and a portion is forced into 
a tubez through an aperture in its end, its outer end being joined 
to acasing zin which a cylindrical reciprocating valve a works, 
and is provided with ports 1, 2, 3, 4, equally spaced round the 
valve. The hollow valve is charged by a pump e through perfora- 
tion (Fig. 3) in its side, the ports 1, 2, 3, 4 being open to the atmo- 
sphere, and during the inward movement of the valve a portion 
of the charge passes through the port 3, and is ignited by a per- 
manent flame. The air in the tube z when it is being charged 
escapes by a passage A in the valve. During the back stroke of 
the valve, communication with the lighting jet is cut off, and the 
flame which is shut up in the hollow of the valve explodes the 
charge in the tube z,andthus the charge in the combustion 
chamber. (Accepted March 27, 1885). 


8637. F. W. Crossley, Manchester. Gas Engines. 
(6d. 3 Figs.) June 5, 1884.—The admission of the cylinder 
charge and emission of the exhaust is effected by valves worked 
by the variations of pressure inthe cylinder. The engine is regu- 
lated by means of an arm raised by the opening of the air supply, 
and brought into position to act or not in opening the gas supply 
valve by the governor. Theignition of the cylinder charge is effected 
by a plunger attached to the piston, forcing a portion of the com- 
bustible mixture through a heated tube containing wires. The ex- 
haust valve is opened by a spring which is strained by a piston 
acted on by fluid subjected fora time to the pressure of the ignited 
chargein the cylinder. Referring to the illustrations, which show 
the invention applied to the Otto gas engine, the air supply valve 
E is kept closed by a light spring and its own weight, except when 
the piston makes its outward charging stroke, creating a partial 
vacuum in the cylinder when the valve is opened, and opens by 
means of the lever F and arm B the gas supply valve G. The arm 
B is jointed to a ring held between collars on the boss of a 
governor made with inclined blades, and is capable of sliding 
longitudinally in opposition to an adjustable spring, When the 
speed is too great the arm iswithdrawn. The charge is ignited by 
means of the piston plunger H attached to the piston D, which 





ENGINEERING, 








542 
plunger during the back stroke of the piston forces a portion of 
the gaseous mixture past wires i contained in a tube m heated by a 
burner L, the gas being gradually heated and then ignited, and then 
exploding the charge in the cylinder. The exhaust valve U is held 
down by a light spring, and by the pressure of the fluid con- 
tentsin the cylinder. When the piston D is beginning its work- 
ing outstroke, a passage n through the piston admits a portion of 
high pressure fiuid through the pipe O to a vessel P partly filled 
with oil, whick is forced upwards and acts on a piston valve forcing 
itinto ‘ts seat, and compressing a spring which, when the pres- 
sure of the fluid in the cylinder is sufficiently reduced, overpowers 
the spring holding the valve U to its seat, and opens the valve U. 
To insure the pressure being sufficiently reduced, the piston at the 
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end of its stroke uncovers a lateral escape port T. The operation 
is as follows : During the charging outstroke the air and gas valves 
are opened, and the exhaust closed by its spring. During the 
return compressing stroke the air and exhaust valves are kept 
closed by the pressure in the cylinder, and at the end of the stroke 
the charge is ignited as described above. The piston then makesits 
outstroke, all the valves being closed, and a portion of the products | 
passing to the vessel P to impress the spring. At the end of the 
stroke the port T is uncovered, and the exhaust opened. The 
piston then makes its hack stroke, expelling the products of com- 
bustion, and at the end of the stroke the pressure in P is relieved | 
by the passage in the valve, and the exhaust valve closed. (Ac- | 
cepted March 24, 1885). | 
8960. W. Ainsworth, Penrith, Cumb. Gas Engine 
Cylinders. (6d. 1 Fig.] June 14, 1884.—An inner concentric | 
cylinder issecured to that end of the working cylinder in which | 
the explosions take place, and may be of metal or of non-conduct- | 





employed inthe furnace. An intermediate mixing chamber may 
be oo between the pump and cylinder. (Accepted March 17, 
1885). 
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5303. [6d. 2 Figs.]—A cylindrical drum rotates eccentrically 
within a cylinder provided with a water jacket, and carries a hinged 
flap bearing on the inner face of the cylinder. The air enters the 
cylinder through a weighted valve from a pimp driven by an 
eccentric. The hollow igniting valve works within a small cylinder, 
and is supplied within with a gas jet and with coiled wire. The 
ignition jet having been lighted, the cylindrical drum is caused to 
revolve, a charge being drawn into the pump and forced into the 
cylinder behind the flap. The slide jet is then ignited by a 
stationary jet and ignites the charge through an opening in the 
cylinder. (Accepted March 17, 1885). 


CALORIC ENGINES. 


9111. W. Schmidt, Brunswick. Hot Air, &c., 
Bagie (6d. 7 Figs.) June 17, 1884.—This consists chiefly 
in the methods of cooling and lubricating the power cylinder. 
Water is admitted to the exhaust side of the cylinder or to the 
working gases, when their expansion has been almost completed, 
The air for combustion is heated before admission to the cylinder 
by means of acoil composed of several superposed spiral pipes con- 
nected to form a continuous conduit of great length in a small 
space. The inlet and outlet ports are separate from each other, 
but the valves are set in motion by one spindle. The combustion 
of fuel on the grate is regulated by meansof a throttle valve inthe 
pipe supplying the air to the fuel, which valve is connected by 
rods and levers to a flexible membrane placed over the valve 
chest and exposed to hot air contained in the chest. In 
single-acting engines, the cylinder is supplied with hot gases 
through a lift valve coupled with the rod of the slide valve which 
controls the compression side of the cylinder by means of a slotted 
sleeve and a pin, the slots allowing the hot-air supply valve to be 
closed by a spring without affecting the motion of the slide valve, 
The exhanst of the gases is effected by an extension of the slide 
valve. In closed hot-air engines, the air is conducted from the 
working side of the piston through a recess in the valve to the 
compression side. The admission of hot air may be effected by an 
extension of the slide valve. (Accepted March 31, 1885). 


ENGINE FITTINGS. 


(6d. 3 Figs.) June 4, 1884.—A heavily 

Pp is pended in such a manner that it will 
practically maintain its vertical position, and by this means 
through the rolling or lifting of the ship in a heavy sea will auto- 
matically govern the admission of steam to the engines. Referring 
to the illustration, the pendulum A is suspended by means of a 
pin from a rocking shaft B, which allows the pendulum to oscil- 








late in a line with the axisof the shaft B. The shaft B is carried in 


ing material such as carbon, fireclay, &c. A deep annular groove | bearings C, and a lever D keyed on the shaft regulates the throttle 
is formed in the piston so that when the piston makes its instroke | valve E by means of the connecting-rod F. The shaft E is mounted 
the groove slides over and covers the inner cylinder without | parallel to the engine-room floor in screw steamers, and at right 


actual contact. The gases are exploded in the inner cylinder and | 
cannot reach the face of the working cylinder except through | 
a circuitous route. Thedeep groove may be lined or formed with | 
non-conducting material. Cool air is admitted between the two 
cylinders at successive, alternate, or other stroke of the piston. 
(Accepted March 31, 1885). 


9001. H. Guthrie, Manchester. Gas Engines. (6d. 
3 Figs.) June 16, 1884.—The piston of the engine is of the 
plunger type, and is a sufficiently loose fit in the cylinder to form 
a small annular space, into which space a whole ora part of the 
air used for the charge is injected. The air is injected through 
ports situated annularly in that part of the cylinder near the pack- 
ing for the plunger, so that the cool air flows from this end along 
the annular space to the combustion end, effectually cooling the 
working parts. The combustion end of the cylinder is lined, the 
lining being insulated from the outer casing by asbestos or silica 
cotton, which also serves to maintain a degree of heat sufficient to 
secure the ignition of the charge which is ignited at the beginning 
of the stroke by any suitable means. Separate gas and air-pumps 
are provided and deliver into the cylinder at its opposite ends. 
(Accepted March 31, 1885). 

London. (7. 


13,283. G. F, Redfern. McDonough, 
Montclair, N.J., U.S.A) Gas Engines. (6d. 2 Figs.) 
October 7, 1884.—This consists in drawing the explosive mixture 
into a cool cylinder, compressing and transferring it to a hot 
chamber in which it can be fired and utilised without losing heat 
by conduction, the engine being arranged to explode once in 
every revolution. The cylinder of the engine is prolonged, the | 
extended part being widened and provided with a non-conducting | 
lining within it. Aninner piston is placed within the cylinder, 
andis so operated that when the outer piston is at about half 
stroke, it fills the combustion chamber, and is then moved down 
upon the working piston when it is nearly at the end of its inner 





stroke following close to it during most of its outstroke, being | 
withdrawn from the combustion chamber and filling the part of | 
the cylinder which is left by the outer piston as it moves outwards. | 
The inner piston has a valve opening towards the combustion | 
chamber. The admission valve is placed on the cylinder between | 
the pistons and the exhaust on the combustion chamber. (Accepted | 
March 20, 1885). | 


16,890. D. S. Regan, San Francisco, California. | 
Electric Igniting Apparatus for Gas Engines. (6d. | 
7 Figs.) December 24, 1884.—A dynamo-electric machine driven 
by the engine or other electrical generator is employed for igniting | 
the charge, the spark being produced by means of a projection on 


angles to the keel. It will thus be seen that the rolling motion of 
the ship has no effect on the throttle valve, but that as the stern 
rises or falls the throttle valve is closed or opened. In paddle 
steamers the shaft is mounted in line with the keel and the rolling 
motion only affects the valve. (Accepted March 24, 1885). 


1676. P. W. Willans, Thames Ditton, Surrey. 
Governors for Controlling Steam and es 
Driving © Machines. [6d. 2 Figs.) February 6, 
1885.—The cores of two separate solenoids are ted through 
levers and links with the valve or contact maker of a relay by 
which the throttle valve or other regulating part of the engine is 
operated, one solenoid having its coils in circuit between the 
two points in the circuit between which it is desired to maintain a 
constant difference of potential, and the other having its coils 

between one terminal of the dynamo and the lead with 





— e “ . 
which this terminal is connected. Referring to the illustration, | 


the cores of the solenoids a b are suspended by adjustable springs 


the piston of the engine, which breaks the circuit of the generator | 
and causesaspark. (Accepted March 20, 1885). 

5302. T. H. W. A. Johns, London. Rotary Gas (and are arranged respectively in a shunt to the main circuit 
Engines. (6d. 4 Figs.) March 22, 1884.—A shaft, carry- | and in the main circuit. The upward movement of the core 
ing a thin disc or drum having projections which fill up the | of the solenoid b is limited by a stop, and its spring is adapted 
greater part of the space in a cylinder, passes through the | so that it does not yield until the current flowing in its coils is 
cylinder. A shaft earrying a segment passes through a chamber | nearly as great as it is desirable to maintain. The cores are 
along one side of the cylinder. A pump driven by an eccentric on | connected by a lever c from which is suspended by a rod d, 
the shaft compresses and delivers the gas and air between the | the valve e, which is a light tube with four rings upon it sliding 
front part of the segment and the back part of the projection, the | in a tubular piston-rod f. Wateris supplied by a passage i te a 
charge passing through a valve before entering the cylinder. A | cavity round the piston g and by holes bored in the piston to the 
valve for igniting the charge is placed on either side of the | space between the upper and lower pairs of rings. When the 
cylinder. A furnace or chamber, having an opening on the top | valve is moved from its normal position one or other of the upper 
for the purpose of admitting airto jets in the furnace before the | and lower ports through the side of the piston-rod, which are not 
engine is started, and which is afterwards closed, serves to ignite | in communication with the space between the pairs of rings, 
the gas and air in the cylinder. Coiled copper wire or asbestos is ' receives water from this space and conveys it to one or other end 


[May 8, 1885. 


of the cylinder h, causing the piston gy to move and operate the 
regulator valve /, or mechanism of the engine to be controlled. 
At the same time the other ports permit the escape of water 
from the other side of the piston by the rod f to the opening /'. 
The hydraulic relay appears to be essentially the same as that 
described in Specification 17,006 of 1884. Instead of the hydraulic 
relay, an electric relay may be employed. This relay consists of 
a small electric motor which will rotate in either direction accord- 
ing to the direction of the current transmitted through it. This 
motor is geared by worm gearing to the regulator valve l. In 
connection with this relay is a circuit-closer having two related 
parts, one part being moved by the solenoids or by a single 
solenoid, and the other by gearing connecting it with the electric 
motor and throttle valve. (Accepted March 24, 1885). 


1860. C. A. Day, London. (W, B. Mason, Boston, U.S.A.) 
Governors, (6d. 5 Figs.) February 10, 1885.—This relates to 
that elass of governor in which a liquid is forced by a small pump 
operated by the engine to be governed, the liquid pumped being 
employed to control the throttle valve of the engine. Referring to 
the illustrations, the governor comprises a main casing A serving 
as a reservoir forthe pump fluid, and containing the working parts. 
The case is provided with pockets or chambers a a at opposite sides, 
in which works a plunger d extending into each of the chambers, 
and provided with ducts and valves making essentially two 
single-acting pumps operated by the to-and-fro movement of the 
plunger. A transverse partition divides the casing into two parts, 





the a part forming a receiving chamber into which the oil is 
forced by the pump from the lower chamber, the oil returning by 
the passage i?. A piston or diaphragm A is acted upon by the 
| fluid freed, and is connected to the valve or device for control- 
ling the admission of steam to the engine to be controlled. The 
movements of the valve-actuating mechanism are reculated by a 
| dashpot consisting of a cylinder n within the upper chamber /. 
The speed of the engine may be varied by a device adjusting the 
area of the return passage, or the pump chambers a may be con- 
| nected by a passage controlled by a valve. The details of this 
apparatus are fully described and claimed, there being sixteen 


claims. (Accepted March 10, 1885). 

| 8870, J. G. Hughes, Liv 1. Packing for Stuf- 
| fing - Boxes for Piston - Hod: » Rams, &c.  [éd. 
4 Figs.) June 12, 1884.—The stuffing-box is filled with a series 
of metallic or other rings with grooves turned out of each at 
their junctions. Segmental or other spring packing is placed in 
these grooves. The packing may be Ramsbottom rings, segments 
of metal separated by wedges with springs behind them, separate 
segments breaking joint with each other and kept to the face of 
the rod by springs or single segmenta tongued at the ends fitting 
the rod, and kept to their wok br springs. (Accepted March 31, 
1885). 


13,315. BR. Wagstaff, Hyde, Cheshire. Springs for 
Piston Packing. (6d. 15 Figs.) October 8, 1884.—Three 
or more springs are placed radially at equal distances apart be- 
tween the inner circumference of the wearing ring and the outer 
circumference in the recess in the piston block. Each spring con- 
tains three or more coils, and ig made convex at its outer side to fit 
into the inner circumference of the wearing ring. The longi- 
tudinal action of each spring is obtained by the opening of each 
coil after compression, the outer coils pressing against the flanges 





| 





of the wearing ring or against the faces of the piston block where 
there are no flanges on the wearing ring. The circumferential 
action is obtained by the outer coil of each spring being made to 
project beyond the central coil and press against the inner circum- 
ference at the outer edge of the wearing ring, at the same time 
the central coil projects the opposite way, and presses against 
the centre of the outer circumference in the recess of the piston- 
block. The illustration shows the epiral spring as compressed and 
placed in position. The spring C contains five coils ; A is the 
piston-block,and B the wearing rings. (Accepted March 10, 1885). 


2486. A. H. Reed, London. (7. Barber, Flatbush, New 
York, U.S.A.) Pistons for Steam Engines, &c. ([4d. 
4 Figs.) February 24, 1885.—Two packing rings are arranged on 
the piston and between them is an expansion ring, the three rings 
being each split at one point. The packing rings at their edges, 
which come in contact with the expansion ring, are bevelled in- 
wards, the edges of the expansion ring being bevelled in a similar 
manner so that when the junk ring is screwed up, the packing 
rings are expanded by the bevelled surfaces to fit the cylinder. 
Each packing ring is provided with a tongue fitting in a recess 
and breaking joint with the cross-cuts. (Accepted March 27, 
1885) 


wo). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
| United States of America from 1847 to the present time, and 
| reports of trials of patent law cases in the United States, may be 
| consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 











Beician Locomotives roR Panama. — An order for 
thirty locomotives has been given by the Panama Com- 
pany to the Franco-Belgian Plant Company. 
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THE HYDRODYNAMIC 
OF PROFESSOR BJERKNES. 

By Conrap W. Cooke. 

(Continued from page 414.) 


RESEARCHES In air the friction is still less, while, at the same | 


time, the specific viscosity is much greater than that 
of water, though smaller perhaps than that of 
| glycerine, and it was this fact that led Professor 
| Bjerknes to undertake a series of experiments with 


Tue two principal difficulties to contend against | circularly oscillating cylinders in atmospheric air, 
in the construction of the apparatus were, first, the | and with this object the apparatus illustrated in 


weights of the various parts, and secondly, the 
necessity of obtaining vibrations of sufficient ampli- 
tude and rapidity with very feeble currents of air, 
in order not to set the supporting parts into vibra- 


Fig. 24 was constructed. 
The arrangement shown in the figure is de- 


| signed to demonstrate the phenomena of attrac- 
tion and repulsion between circularly oscillating | 


tion as well, for it is clear that as the weight of the | 


moving parts of the apparatus is reduced, so is the 
tendency to irregular tremor increased under the 
influence of pulsatory currents of air of sufticient 
strength to produce the necessary intensity of 
vibration. 

To meet these difticulties it occurred to Mr. 
Andersen to apply the principle of the well-known 
thread-and-button toy, so familiar to every school- 
boy, for producing rotary oscillations of great ampli- 
tude and velocity. If adise of cardboard A (Fig. 23), 
pierced with two holes near its centre and symme- 
trically disposed thereto, be threaded with an end- 
less loop of thread or twine B twisted on itself as 
shown in the figure, it may be maintained for an 














FIC. 24. 


indefinite tine in extremely rapid rotary oscilla- 





cylinders whose axes are parallel. It consists of a 
circular table of brass supported on three legs K K K, 
fitted with levelling screws, and surmounted by a 





glass shade G G for protecting the more delicate parts | 


of the apparatus from dust as well as from currents 
of air. 
which consists of a very light steel frame SSS sup- 
porting a pair of vertical cardboard cylinders C C', 
which are kept in circular vibration by the pulsa- 
tion of a membrane stretched acrossa drum H, and 
connected with the pulsation pump by the flexible 
tube M. The frame SSS is delicately poised upon 
a vertical axis between two needle points, the upper 
one being carried by the rigid support F, and the 
lower within the neck of the drum H. Fig. 25 


At the centre of the plate is the ‘‘ balance,” | 


nected to the centre of the vibrating membrane L, 
direct instead of through the intervention of a lever 
as in Fig. 25. The cylinder D can be brought into 
close proximity to C, and can be made to follow it 
round by turning the millhead A. The details 
of this part of the apparatus showing the method 
by which the alternating air current, brought by 
the tube N, is conveyed to the druim L in every 
position of B around its axis, is shown in Fig. 26, 


| which is a vertical section of the parts attached to 


the centre of the baseplate of the apparatus. The 
reference letters in Fig. 26 are the same for the 
same parts as those in Fig. 24. It will be seen 
that the air current entering at N passes through a 
hole in the baseplate into a circular groove a a cut 
in the under surface of the block B and concentric 
with the vertical axis upon which it can be rotated 
by the millhead A; this latter practically forms part 
of the block, being rigidly attached to it by the 
hollow stem shown in the figure, against the shoulder 
of which it is screwed up with a nut. Thus it will 
be seen that the relative positions of the cylinder 
D and cylinders C and C! can be adjusted without 
removing the glass shade G. 

When it is required to illustrate the attraction 
and repulsion between oscillating cylinders whose 


Fig .26 


H 








shows in detail the very ingenious method by which 


tions of very large amplitude, by simply increasing the cylinders are maintained in oscillation by the 


and diminishingalternately the tension of the twisted 


Re- 


alternating current of air from an air pump. 


loop, synchronously with the period of oscillations | ferring to this figure, CC is a cylinder made of a 


of the dise. By this means the dise may be caused 


tube of stiff paper, its rigidity and cylindrical form 


to make very many vibrations per minute, and of | being maintained by the three discs +, y, and E, of 


an amplitude which must be measured by many 
times 360 deg., and, at the same time, it would be 
difficult to imagine a mechanical device simpler 
in construction or lighter in the materials of 
which it is composed. Fig. 24 is a view of a 
very interesting form of apparatus in which this 
principle is applied to vibrating cylinders, and by 
which Professor Bjerknes has been able to repro- 
duce in air some of the phenomena which we have 
already described in connection with Figs. 5 and 14, 
but which hitherto could only be performed in 
glycerine or maize syrup. In this place we would 
draw our reader’s attention to the fact (which we 
have already pointed out in an earlier article*) that 
theory does not require a fluid medium of great 
absolute viscosity, but rather one whose viscosity 
bears a large ratio to its density, possessing what 
may be called a great specific viscosity. It is for 
this reason that the experiments, which we have 


been describing in the present series of articles, have | 


not been successful when water has been the fluid 
medium employed, although fluid friction in water 
is much smaller than that in glycerine or syrup, in 
which the experiments have been most successful. 








* See ENGINEERING, p. 305 ante. 


which « and ¥ form the ends of the cylinder, and E 
a central plate or diaphragm; through E are 
drilled two holes symmetrically disposed with 
respect to its centre, and there is a central hole in 
|#and y. The whole cylinder is supported by being 
threaded upon an axis consisting of two short 
lengths of wire passing through « and y, which are 
drawn together between the fixed arm Q and the 
vibrating lever P by a twisted loop of fine wire 
passing through the two holes in the centre disc E. 
The fixed support Q is a part of the general frame 
SSS, but the lever P P is pivotted at WtoS S, and 
its bent end rests near the centre of a caoutchouc 
drumhead stretched over the bell-mouth H, which 
is connected (as shown in Fig. 24) to the pulsation 
pump by the flexible tube M. Under the influence 
of the alternating current of air, the drumhead 
vibrates, carrying with it the ends of the levers P 
| and P!, causing an alternate tightening and slack- 
ing of the twisted wires, and setting the cylinders 
into circular vibrations of great rapidity, and of 
very large amplitude, after the manner of the 
‘* thread-and-button” toy shown in Fig. 23. The 
cylinder D is kept in vibration by a similar device, 
the only difference being that the lower wire is con- 



































axes make an angle to one another, the balance 


carrying the vertical cylinders is removed, and is re- 
placed by the balance shown in Fig. 27, which 
carries a horizontal cylinder C set into circular 
vibration by means of the vibrating drum H and a 
pair of levers shown in the figure, which alternately 
slacken and tighten a twisted loop of wire, as in the 
balance shown in Fig. 24. 

With this interesting apparatus Professor 
Bjerknes has been able tv reproduce in air all the 
phenomena which in glycerine or syrup were pro- 
duced with the apparatus shown in Fig. 5,* and in 
every case the effects are inverse to their corre- 
sponding electro-magnetic analogues. 

(To be continued.) 


THE IRON AND STEEL INSTITUTE. 

As we briefly announced last week, the Iron and 
Steel Institute held its annual London meeting on 
the 6th inst. and the two following days. 

The President’s address first occupied the at- 
tention of the meeting. This we commenced to 
print in full last week, and continue it in the pre- 
sent number on page 563. At the conclusion of the 
reading Sir H. Bessemer moved a vote of thanks for 
the address just heard, which he characterised as 
one of the finest the members of the Institution had 
ever had the good fortune to listen to. The meet- 
ing then adjourned until the afternoon. 

On assembling again the first business was to 
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present the Bessemer Medal. This had been 
awarded to Professor Akerman, of Stockholm, 
who was unable to be present, so Mr. Lowthian 
Bell received it from the President’s hands to 


forward to the professor. 


THE Biast FurNacE VALUE OF COKE. 


The first paper set down for reading was one on 
‘*The Blast Furnace Value of Coke from which 
the Products of Distillation have been Collected,” 
by Mr. I. Lowthian Bell. This we shall print in 
extenso in an early number, and need now there- 
fore only deal with the discussion that followed. 
After a few words from the chair, this was opened 
by Sir Bernhard Samuelson, who said that Mr. 
Bell had laid before the meeting a large number 
of facts ascertained by actual experiment. These 
facts spoke for themselves, and the inference drawn 
from them was that the Simon-Carvés coke was 
inferior to the ordinary kind owing to it being 
more readily acted on by carbonic acid. No 
one had a better opportunity of observing such 
facts than the author of the paper, and there would 
be few to dispute the inferences drawn. The 
question, however, was, Were there other controlling 
facts which had not been noted, and which might 
have an important bearing on the additional con- 
sumption of fuel detailed ? The speaker’s attention 
had been drawn to the question of distillation of 
coke by the excellent results obtained in France 
and Belgium. Putting aside bye-products, coke 
was produced on the Continent in closed ovens, 
and was as good for smelting as that used in this 
country. If such results had not been obtained 
he should not have attached so much importance as 
he did to the introduction of the system into this 
country. If this distillation were correct in prin- 
ciple, then the desirability of it were beyond 
question, but if in addition to producing a larger 
quantity of coke from a given quantity of coal, they 
could also have the bye-products, the advantages 
obtained would be well worth every effort. Mr. 
Bell had called attention to statements made by the 
speaker, that the Simon-Carvés coke did not merit 
that which had been stated as to it not being 
economical. The speaker had, however, stated at 
the time that the experiments were not exhaustive, 
and it might throw light on the matter if he gave 
some of the data more fully. These experiments 
were made with 1000 tons of coke produced in 
the Simon-Carvés ovens of Messrs. Pease in 1883. 
These ovens are non-recuperative, so that the heat 
of the chimneys went to waste, whilst at the Bear- 
park ovens the regenerative principle was applied. 
In No. 4 furnace with pipe stoves, temperature 
1000 deg., no recuperation, 1000 tons of coke were 
consumed, between May 12 and 26, 1883, and 
445 tons of iron were produced per week, the 
average quality being 2.75 and the coke consump- 
tion 22.07 cwt. In the same furnace from April 21 
to May 5, 1883, an ordinary mixed coke was used, 
the yield of iron being 464 tons per week, the 
quality 1.78, and the consumption of coke 21.89 
cwt. With the same furnace and using the same 
coke as last, from March 31st to April 14th, 1883, 
the yield was 467 tons per week, the average 
quality 3.26, and the consumption 22.75 ewt. Com- 
paring these results it would seem that the Simon- 
Carvés coke produced about 20 tons less iron per 
week, and the quality was midway between that 
obtained in the two experiments with ordinary coke, 
and the consumption of coke was also midway be- 
tween the two. On the whole, however, the result 
obtained was a good one, fer it would be acknow- 
ledged that with pipe stoves and 1000 deg. a con- 
sumption of 22.07 ewt. of coke and a quality of 
2.75 was not bad, and he thought this would be his 
justification for saying that good results could be 
obtained with Simon-Carvés coke. The speaker 
then quoted some experiments made with Simon- 
Carvés coke produced in the Bearpark ovens. 
These were made during the present year in No. 6 
furnace having Cowper flues, the temperature being 
1500 deg. ; 2000 tons of fuel were consumed in all, 
excepting a small quantity which was left over. 
The product was 434 tons per week, the quality 
3.5, and the consumption was given as 19.14 cwt. 
of coke. It was probable, however, that the con- 
sumption was about 1 cwt. more, as a slight dif- 
ference was found to exist between the weights re- 
corded and those of the invoices. 

To avoid any possibility of Bearpark coke still 
affecting the furnace, further results were not re- 
corded until February 28th, when North Brancepeth 
beehive coke, which might betaken as afairaverage of 





the beehive coke of the district, was put on. Rather 
more iron was produced with the latter descrip- 
tion of fuel, the product being 465 tons per week, 
the quality 2.9, and the consumption 19.29 ewt. 
As illustrative, however, of how easily results might 
be affected by causes beyond control, and for which 
it was difficult to account, it might be stated that 
if the period of the trial had been changed by sub- 
stituting one week for another, the consumption 
would have come out 19.64 ewt. in place of 19.24 
ewt. In order again to show how easily the pro- 
duct, consumption, and quality might be affected 
by unknown causes, the speaker gave the results 
obtained with a furnace of similar construction using 
similar coke, but the periods of trial being different. 

In the No. 8 Newport furnace the make between 
February 28th and March 28th this year was 
469 tons per week, the quality 3.07, and the con- 
sumption 20.74 of ordinary coke. Between April 
llth and May 2nd, this year, in the same furnace 
the make was 502 tons, the quality 3.7, and the 
consumption 20.57 of ordinary coke. During the 
same period, in No. 6 furnace, using Bearpark 
coke, the product was 470 tons, the quality 3.47, 
and the consumption 20.35 ewt. It would appear, 
therefore, that the quality of iron and consump- 
tion of coke in the Bearpark trials were not so 
favourable as those of North Brancepeth, but 
the speaker thought that the moisture in the 
atmosphere might considerably affect the result— 
the quality decreasing as the moisture in the air 
increased. Thus in the week ending April 11th, 
the moisture in grains per cubic foot was 2.4, and 
in the week ending May 2nd it was 3.4 grains per 
cubic foot. The speaker also gave the following 
figures as to moisture in coke. The Bearpark 
burnt in No. 6 furnace on first trial amounted to 
3.8 per cent., on the last trial to 3.26 per cent. as 
against Brancepeth 2.9 per cent. 

These were the facts that Sir Bernhard Samuelson 
had to put before the meeting, and he would draw 
no conclusions from them except that it was prema- 
ture to do so until we had more complete data at 
our disposal, and in support of this he would say 
that experiments were being continued and the 
results more recently obtained were superior to 
those quoted. 

In his paper Mr. Bell gave results of trials made 
to ascertain the destructive action of coke by car- 
bonicacid. Sir Bernhard wished to ask the author 
how he accounted for the difference between the 
statements in his paper, and those contained in the 
admirable work on ‘Iron and Steel,’’ which he had 
previously given to the world. He also wished to 
ask Mr. Bell how he accounted for the loss by solu- 
tion of carbonic acid, which was found by three 
hours’ exposure compared to the small loss which 
occurred by eight hours’ exposure. 

The next speaker was Mr. Charles Cochrane, who 
made a long and characteristic speech, illustrating his 
remarks with a drawing in chalk on the black- 
board. Referring to a coloured diagram of a blast 
furnace which the author had used in his lecture, 
he (the speaker) said that he did not look on a blast 
furnace as having a little black space at the top of 
the charge in which the materials were prepared, 
as there was a very considerable depth used in such 
preparation. First there was the expulsion of 
moisture, and the warming up to make ready for 
the reducing region, where all reduction should be 
performed. After this they reached what he called 
the red-hot zone, in which no reduction ought to take 
place, because if any carbonic acid were in the 
red-hot zone the coke was affected, a solvent action 
taking place, and the coke was absorbed with ob- 
vious results. This had been stated by Mr. Bell. 
He did not think, however, that the latter fol- 
lowed this point out to its legitimate conclusion. 
He stated that the carbon taken up would be 
burnt later on. This was not so. It was wasted 
entirely! But there was another question he 
would like to ask Mr. Bell. If a unit of carbon 
went into the condition of carbonic oxide, how 
was the loss of heat to be replaced? It could 
only be done by adding fuel to the furnace. There 
was an enormous loss arising from any reduction 
taking place in the red-hot zone. If the furnace 
were made sufficiently high for there to be depth 
enough between the throat and the red-hot line, 
that line could be drawn as clearly as possible, and 
the whole of the reduction could be produced in the 
reducing region, and the carbonic acid evolved in 
the reduction of the materials would be prevented 
from dissolving the coke in the red-hot zone. 

They could not prevent this action with lime- 





stone, as it was necessary that the reduction should 
take place between 450dey. and 1000 deg. But 
limestone required a temperature of over 1000 deg. 
to dissociate it, and the only thing was to use 
caustic lime. One might as well turn on a tap of car- 
bonicacid into the red-hot region as send down lime- 
stone, and the effect of carbonic acid was marvellous 
in putting out fire ina pit. The speaker said that 
Simon-Carvés coke would do as well as any other 
coke, if there were not carbonic acid in the reduc- 
ing zone. What the speaker wished particularly to 
impress on his audience was that if they had a 
furnace with the preparing zone all right, the 
reducing region all right, and the red-hot zone 
all right, and then used caustic lime, other things 
would be all right; a condition which the 
speaker evidently thought did not apply to Mr. 
Bell’s furnaces. In Sir Bernhard Samuelson’s fur- 
naces the reducing region was not lifted out of 
the red-hot zone, and the carbonic acid of the 
limestone was doing the mischief recorded 
against the Simon-Carvés coke. With imperfect 
furnaces, and without the full benefit of latter day 
appliances, other people could not expect to get the 
results which Mr. Cochrane realised. He saved 
4 cwt. of coke per ton of iron produced by using 
caustic lime and keeping the reducing zone above 
the red-hot zone. A point raised by the author 
was the necessity of burning a proportion of the 
fixed carbon of the coke in order to obtain the re- 
quisite quality of fuel for the blast furnace. The 
speaker referred to a process by which this difticulty 
had been overcome. In ordinary coking air was 
said to be excluded, but it was not really excluded, 
and it burned the coke. If, however, they passed 
the air over the dome of the oven and brought it 
down into the burning gases they could largely pre- 
vent the burning of the coke. This system had 
been applied by his brother, who had suggested it to 
his tirm, and they had made a distinct saving of 
6 per cent. in the yield of coke, and that coke was 
serving as well as any other kind that they used. 
If the Simon-Carvés and the ordinary North of Eng- 
land processes were contrasted the former gave 
72 per cent. of coke and the latter about 60 per 
cent. The speaker had got 66 per cent., and in 
April last 67 per cent. At the conclusion of this 
speech Mr. Bell asked for the total figures in which 
the 4 ewt. of fuel was saved by the use of caustic 
lime, to which Mr. Cochrane replied that 23 ewt. 
was brought down to 19 ewt. 

Mr. Williams said that he had tried using caustic 
lime at Messrs. Bolekow, Vaughan, and Co.'s 
works in various kinds of furnaces between 
60 ft. and 90 ft. high, but had gone back to lime- 
stone, as he found there was no advantage to be 
gained. There was no doubt, the speaker said, of 
the importance of saving waste products in addition 
to increasing the yield of coke from the coal in the 
ovens. This was a question he had gone into very 
thoroughly some years ago, and found when the yield 
of coke was about 61 per cent. in the ordinary ovens, 
that when side flues were added one or two per 
cent. additional was obtained. By further adding 
flues to the bottom of the ovens they got an addi- 
tional saving amounting in the whole to 4 or 5 per 
cent. for the flued ovens over the ordinary ones, 
To judge by the appearance of the coke, however, 
it was not so good, often having a black appearance 
and a spongy part in the centre. On investigating 
the matter, it was found that, although there was 
a saving at the ovens, there was a loss at the 
furnace, and in order to get at a true and 
comprehensive result the speaker had the whole 
matter investigated as between the colliery and the 
furnace, neglecting the ovens and charging the fur- 
naces with the original amount of coal in both 
cases. Asin the matter of calcining they found 
that although there was an apparent gain at one 
stage of the operations there was no actual profit 
taking the whole range of operations. Possibly 
there was an intermediate point in which advantage 
might have been found, and he was following this up 
when his connection with Eston terminated. This, 
however, was a matter which might with profit be 
gone into. Mr. Williams continued that many doubt- 
less would think him prejudiced and old-fashioned, 
but he was of opinion that there had not yet been 
brought forward a more effective cokemaking ap- 
pliance than the old-fashioned Durham beehive 
oven ; and if more of the old Durham coal could be 
got and the old Durham oven were again used, a 
benefit would accrue from such retrograde move- 
ment. The seller of coke no doubt would be 
satisfied if he got 2 per cent. more, but when the 

















May 15, 1885. | 
coke producer was also the ironmaker he (the 
speaker) considered beehive coke, using as much of 
the old Durham coal as possible, the best. Mr. 
Williams considered that the experiments quoted 
by Mr. Bell were made under the superintendence 
of one of the best blast-furnace men in the country, 
namely, Mr. Thompson, and he should hesitate to 
believe there could be any considerable error. 

The next speaker was Mr. Simon, of Manchester, 
who read from a paper he had prepared. We have 
received a copy of this document, and as it is a 
reply to Mr. Bell’s stricture on Mr. Simon's 
process, we think it fair to the latter gentleman to 
let him reply in his own words rather than abstract 
his speech. 


After the statements made by Sir Bernhard Samuelson 
and some of the other speakers, very little remains for 
me to be added with regard to the present suitability of 
my system of coke ovens. I would, however, draw ycur 
attention to the following short exposition of points in 
which I distinctly differ from Mr. Bell’s conclusions. To 
begin with, I cannot think it quite fair to compare the 
percentage of coke obtained in the Simon-Carvés ovens, 
and which at the Messrs. Pease’s and at the Bearpark 
Company's ovens, as well as at some others, ranges be- 
tween 75 and 76 per cent., with ‘‘the best” practice of 
beehive ovens, namely, 63 per cent., as stated by Mr. 
Bell. This percentage is, as far as my information goes, 
distinctly too high as an ‘“‘average” percentage of bee- 
hive practice, and it is certainly with the average per- 
centage only that our results should be compared ; 60 per 
cent. is stated to be a liberal allowance for this. Assum- 
ing the Simon-Carvés oven to give from Durham coal 
75 per cent. of coke only, we obtain from 100 tons of coal 
15 tons more coke, which is equal to a gain of 25 per cent. 
on the 60 tons of coke obtained by the beehive ovens. 
Now, even assuming for argument’s sake that Mr. Bell’s 
statement of 10 per cent. more Simon-Carves coke being 
required is unassailable, a very considerable margin still 
remains to the credit of the Simon-Carves oven. This 
margin can easily be calculated in the following manner: 
60 tons of beehive would, according to Mr. Bell, be equal 
to 10 per cent. more, or 66 tons of Simon-Carvés coke. 
But we obtain out of the same 100 tons of coal used for 
producing 60 tons of beehive 75 tons of coke ; consequently 
deducting 66 from 75 we still have a margin of 9 clear 
tons of coke tothe credit of our process. I, therefore, think 
that Mr. Bell’s statement that the extra yield of coke from 
the coal will bring but little profit to the coke producer re- 
quires considerable correction. Expressed in money and 
reduced to the ton of coal this saving in coke, viz., 9 tons 
of coke at 10s. are 90s., divided over 100 tons of coal, gives 
a saving per ton of coal of 10.8d. As, however, already 
pointed out by Sir Bernhard Samuelson and other speakers 
it would certainly appear that tria!s continued through a 
much longer period under varying circumstances of blast 
pressure, temperature, and condition of atmosphere, will 
be required before any positive results can be ascertained. 
Mr. Bell says that the density of the product from the 
Simon-Carves coke oven leaves nothing to be desired, for 
it was found that it weighed over 13.8 per cent. heavier 
than good beehive oven coke. It is certain that coke 
of so much greater density cannot but require careful 
adaptation of wind pressure, temperature, and probably 
other circumstances, in order to give the best results. 
About such adaptation we have heard nothing from Mr. 
Bell. On this occasion I would again draw your attention 
to the fact that coke made in the Coppée oven, which is 
of avery similar nature indeed, is even in this country 
largely used for blast furnace practice. I was some time 
ago informed by the Ebbw Vale Company that they posi- 
tively preferred this coke to their ordinary coke. No 
doubt most of those interested in this questicn are 
also aware that Coppée coke and coke made in similar 
ovens, and imitations of our system, is being largely 
used on the Continent, and is distinctly gaining ground 
at a great pace in Belgium, Westphalia, Silesia, and 
Austria. <All the coke made in our French establish- 
ments is used exclusively for blast furnaces. The coke 
made at the Altham Colliery, Accrington, and the Big- 
nall Hill Colliery, near Newcastle, in Staffordshire, is 
also used in blast furnaces. 

With regard to the astonishingly low estimate of the 
returns of bye-products given in Mr. Bell’s paper, there 
must surely bea mistake somewhere, for even at the pre- 
sent low prices of bye-products my last quarterly return 
obtained from the Bearpark Company showed more than 
2s., and this, notwithstanding the fact that at Bear- 
park a very large percentage of ammonia has, owing to 
— circumstances, been lost up to the present. 

‘or whereas the Messrs. Pease’s obtain 284 gallons of 
ammonia water, the last quarterly return of Bearpark 
averages only 15 gallons of about the same strength, 
Calculating this at the present prices of ammonia water, 
would increase the Bearpark returns to 2s. 74d. per ton 
of coal carbonised. 

have no doubt that in the long run coke oven owners 
will find it to their advantage not to sell the ammonia 
water, but to follow the Messrs. Pease’s and the Bignall 

Hill Company’s example of manufacturing the sulphate 
- ammonia themselves. There are different reasons for 
this. 

1. Ammonia water is a bulky article which cannot 
be stored without great expense for tanks, and must 
be got rid of as soon as made. The producer is there- 
fore to a certain extent in the hands of the buyers ; 
he has to sell, and an article of which the gallon is sold 
at a penny is easily depressed by the buyers by a farthing 
at the time which is equal to 25 to 50 per cent. 

The variations in price for sulphate of ammonia are 
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nothing like so rapid if expressed in percentages. Sul- 
phate of ammonia varies in price by half a crown at a 
time, or at most 5s. to 10s. per ton at a time, which, ex- 
pressed in percentages, is only about 1 to 5 per cent. It 
is therefore clear that an unreasonable margin exists 
between the prices of ammonia water and sulphate, and 
which the coke oven owner ought certainly to realise him- 
self. This extra profit may be put down at about 1s. per 
ton. 

Recapitulating these several points, I find that at the 
present unfavourable time (accepting for argument’s sake 
that 10 per cent. more coke are required) the profits from 
the Simon-Carvés process are : 





s. d. 
Margin in coke ... 63 0 10.8 
For tar and ammonia water... 2 7.5 
», the manufacture of sulphate 1 0 
»» abstraction of benzole as explained 
in my paper read to-day 0 
Total 5 6.3 


Putting, however, the Simon-Carves coke as equal in 
value with average beehive coke, this sum would be 
further increased by the 6 tons of coke allowed in the 
above calculation, which would add a further 7.2d., bring- 
ing up the total to 6s. 14d 

Mr. Bell deducts 10d. for labour in collecting bye-pro- 
ducts. This is at present considerably too high, for this 
sum was given by Mr. Dixon at a time when he only had 
twenty-five coke ovens, which necessitate for labour 
almost the same staff as the fifty coke ovens which he has 
at present. Moreover, all our coke oven establishments 
built since the Messrs. Pease’s were constructed have been 
provided with our recuperator. Their power of produc- 
tion is thereby largely increased; for instance, at 
Accrington they are producing between 50 and 60 per 
cent. more coke and bye-products in the same time. It 
is therefore clear that the deduction for wages is likewise 
reduced by, at the very least, 50 per cent., or say to about 
5d. This leaves as total present profits on the unfavour- 
able view which Mr. Bell takes with regard to the value 
of Simon-Carvés coke a sum of 5s, 14d. per ton of 
coal, or of nearly 6s. 8d. per ton of coke produced. 
Fifty of our recuperator coke ovens would give a weekly 
output of about 600 tons of coke, amply sufficient to drive 
one of the biggest blast furnaces, and giving on the abcve 
indicated basis a weekly saving of 221/. sterling per coke 
oven, equal to a total of 11,092/. a year, and this assuming 
Mr. Bell’s unfavourable statement with regard to quality 
of coke. In conclusion I think it right to state my opinion 
with regard to the probable course of prices of bye-pro- 
ducts. It is difficult to form an opinion with regard to the 
probable value of tar, but it seems to me clear that prices 
for sulphate of ammonia must, within a comparatively 
short time, rise again considerably, for whereas the price 
has fallen by about 50 per cent., it is quite certain that 
the increase of production that has taken place during the 
same period cannot possibly be anywhere near 50 per cent. 
The number of the new works recovering sulphate of 
ammonia is as yet so exceedingly small in comparison to 
the total of sulphate of ammonia produced, and I believe 
that the great fall is more of a speculative or as it were of 
a historic kind. People were frightened by the great 
amount of talk about recovery of bye-products. Moreover 
the uses of sulphate of ammonia as manure must neces- 
sarily increase considerably with the increased intensity of 
agriculture and the exhaustion of soils hitherto used with 
comparatively little or no manure at all. 

With regard to blast furnace practice with our coke, I 
have here an official return obtained from the blast 
furnace of Besége, belonging to the Terre Noir Company 
in France. During the year 1883-84 the total consump- 
tion of coke at these furnaces has been 43,355 tons. Of 
this total quantity 37,355 tons were Carvés coke, the rest 
of 6000 tons old ovens resembling Coppée’s. This coke con- 
tained 13 per cent. of ashes. Thetotal production of pig iron 
during that year was 39,749. This gives a consumption 
of Carveés coke of 21.4 ewt. The production of pig iron 


was 
tons 

Bessemer iron 31,000 

Foundry pig 4,849 

White iron... 3,900 


The blast furnaces are slightly under 50 ft. high and have 
a capacity of 4200 cubic feet. The temperature of air is 
650 centigrades at the tuyeres (about 1140 Fahr.). 

Dr. Armstrong, the next speaker, referring to Mr. 
Bell’s observations on the extent to which various 
cokes were attacked by carbon dioxide, said he was 
struck by the fact that the Simon-Carvés coke con- 
tained a larger proportion of hydrogen than the coke 
from the same coal carbonised in the beehive oven. 
It had recently been shown in a paper read by Mr. 
Baker before the Chemical Society that the com- 
bustion of carbon took place with extreme ditticulty 
in dried oxygen, and that a large proportion of 
oxygen escaped combustion after heating the carbon 
to redness for some few minutes in the gas. As 
Mr. Bell read his paper it occurred to him as not 
improbable that the extent to which coke was 
attacked by carbon dioxide was in a measure de- 
pendent on the presence in it of hydrogen. If so, 
and if further experiment proved, as Mr. Bell con- 
tended, that different cokes were acted upon by 
carbon dioxide to different extents, and that the 
value of coke for blast furnace purposes was in a 
measure proportional to the extent to which it 
was thus acted upon, then the accurate determina- 
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tion of hydrogen in coke might become of extreme 
importance to metallurgists, just as at present the 
accurate determination of carbon in iron and steel 
was of great importance to them. 

Mr. Horton, who followed Professor Armstrong, 
referred to the difficulty that had been experienced 
at first at Newport with regard to scaffolding in 
the furnaces which would hang six or eight hours 
before they would slip. This was with a 4} lb. 
blast, but when they increased the blast 3 lb. they 
got over the scaffulding and used 1} cwt. more 
coke without any result in better quality. 

Mr. John Thompson had conducted the experi- 
ments referred to in Mr. Bell’s paper, and could only 
confirm what had been said therein. As to the use of 
calcined lime he had tried it years ago before they 
had high furnaces at Cleveland. It was then found 
that the coal required to calcine the lime was equal 
in quality to the gain secured in the furnace by 
using it. They had two 80-ft. furnaces placed 
beside each other, both worked by the same men 
with the same materials, except that one used 
limestone and the other caustic lime, and practi- 
cally no difference was found in the consumption 
of coal. The furnaces had then been changed 
about and the same result followed. 

Mr. J. F. Wilson referred to the preference given 
to Carvés coke for foundry purposes ; so much so 
that his firm found great difficulty in getting rid of 
the other descriptions of coke, as the Carvés coke 
was so much liked for use in cupolas. 

Mr. A. L. Steavenson, of Durham, next read 
from a paper a long statement. We have also re- 
ceived a copy of this, and as Mr. Steavenson is an 
authority on these matters we print his communi- 
cation in full. 





If the attractive statements which have been so freely 
made as to the value of these ovens could be verified, we 
should be in something like the following position : 

The firm of Bell Brothers have in daily operation about 
760 ovens producing the same number of tons of coke. 
The margin of profit according to Mr. Simon and Mr. 
Breckon is about 7s. perton. Mr. Simon does not say 
whether of coal or coke. Now if this is a fact we have no 
choice but at once pull down the old ovens and erect the 
new, sacrificing in the first case 42,560/., and in the second 
expending 136,800/., or a total of 180,0007. involved by the 
firm. It should not therefore surprise these gentlemen who 
so ardently support the Simon Carvés oven if these state- 
ments are very keenly criticised. The above figures are 
on Mr. Dixon’s own estimate. 

I commenced in 1852, and continued until 1862 
to study the science of cokemaking under the late Mr. 
John Vaughan, who was always fully alive to the quality 
of the material supplied to his furnaces, and in 1860 I read 
what was I believe the first paper brought before a 
scientific society on cokemaking. Amongst the most 
notable and costly of our experiments was that of thirty- 
six Pernolet ovens, with their condensers and tar wells, 
and which, after a lengthy and most careful test, were 
finally abandoned for the very same fault, which Mr. 

3ell has so satisfactorily proved now to exist in the 
Simon-Carvés coke. It must be remembered that this ex- 
periment at Clarence is the mere crowning of the edifice 
which has been building fur many years, and that it is a 
repetition, and also an exact confirmation of the experi- 
ments of 1883, of which I spoke at Middlesbrough and 
Chester. I have said that experience on these points had 
been accumulating for many years. 

So long ago as 1871 Mr. Bell, addressing the Mechanical 
Engineers at Middlesbrough, described these various at- 
tempts which he had made—the Breckon and Dixon oven, 
the Appolt oven, and the Knab or Pernolet oven—and 
speaking of the quality of the coke produced he said 
then as he had repeated to-day : ‘‘ The writer’s experience 
as well as that obtained at other works is largely in 
favour of coke made in the ordinary ovens, and as nearly 
as he has been able to estimate the difference, it is equi- 
valent to something like the extra yield of coke obtained 
from the three forms of flued coke ovens just described.” 
Just what he proves once more. Now it should not be 
forgotten that Dr. Watson Smith has himself said, ‘‘ Per- 
nolet’s coke oven differs very little from the Carvés oven 
with the old fireplace and grate.” 

Here, then, we have a confirmation that Mr. Bell, with 
asimilar oven, had got similar results to those which he 
now gives us, and that from first to last he has denounced 
the soft black ends and soft coke, which have always been 
found in excess in the retort class of ovens. 

Thus in the paper I just quoted on blast furnace 
materials, he says: ‘‘It appears very probable that 
the presence of a larger proportion of such soft black and 
soft coke is the cause of the inferiority that has been ob- 
served in the employment of coke manufactured by heat 
transmitted through walls of firebrick.” I could quote 
much more to the same effect if necessary, and time per- 
mitted, and I could refer you to similar results obtained 
by ironmakers in America ; see, for instance, the repor 
of Mr. Fulton to the Institute of Mining Engineers a 
their meeting at Troy in October, 1883, and that of Mr. 
Weeks in a recent report; he says, ‘‘ A direct test of 
relative value required 2300 lb. to do the work of 
19,000. C. B. * But I think it is unnecessary to 
trouble you further, although I may remind you that 
Messrs. Cochrane, after a long, careful experience, aban- 
doned the Coppée ovens, which is also retort coke of a 
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this failure. The soft black ends I attribute to two | 
causes, the first is the roasting of the coal on the top of 
the load, in an exactly similar manner to that which was 
met with in the Pernolet ovens, the heat remaining in the 
dome from the previous charge, roasting a layer of the 
coals before the regular coking heat coming up reaches it, 
and preventing afterwards the formation of good coke. 

Dr. Percy in his work upon fuel quotes what I said on 
this subject in the case of the Pernolet ovens, and although 
he had himself proved that ‘* when coking coal is exposed | 
to a temperature of about 300 deg. C. for a certain time, 
it does not, on being subsequently heated to redness, 
produce a firmly coherent coke,” yet he failed for some | 
reason to understand my remark. The same action 
sometimes happens, before the heat gets down, with the | 
floor of the common oven, which if too hot should be 
watered. The second cause of the black ends or soft 
coke is incidental to the heat reaching the coal from dif- 
ferent directions, and was described by Mr. Bell in 1871 
as follows—when speaking of the Breckon and Dixon 
ovens—he says: ‘* The process of coking commences from 
both the top and bottom of the mass of coal in the 
oven, and between the two is found a layer of friable 
coke, possessing the inferior quality which distinguishes 
coke when imperfectly manufactured.” This description 
exactly applies to what I consider the second cause of in- 
ferior coke in the Carveés oven; when the oven isdrawn it 
separates into two walls witha soft middle. But there is 
another, and I think even a more important fault still, 
and it is this. The coke is never allowed to remain a | 
sufficient length of time in the oven; Mr. Dixon says, | 
** The coke is pushed out as soon as completed,” that is, 
as soon as the oven is off. Now why should it be sup- 
posed that the coke is fit to draw as soon as the gas is off | 
in the Simon-Carvés oven, when year after year’s experi: | 
ence has proved that itis not so in the case of the common 
oven. A Mr. Mead, whom I have not the pleasure of 
knowing, is quoted in a recent United States report as 
having said: ‘*‘ When the coke is left exposed to heat for 
some time after it is formed, it becomes harder, and 
works to better advantage,” and exactly for this reason all 
our cokein common ovens is kept sealed up for twenty- 
four hours, or thereabouts, after the gases cease to burn, and 
it will not otherwise meet the blast furnace requirements. 
I produce a sample of coke taken from the Browney 
ovens exactly fifty hours after it was started. The oven 
had then ceased burning, but would not have been drawn | 
until the next day in the usual course of working. What 
becomes then of the much-vaunted saving of time with | 
these retort ovens? There is no saving in time, except at 
the cost of quality, which we refuse to attempt in the bee- 
hive. Now the heatin a retort can never equal that of an | 
oven where the whole of the gas is burnt in immediate con- 
tact with the coal, where the coke in fact is burnt in a bath 
of flame. But on this subject—short hours— I will only | 
quote what was said in the discussion of a paper which | 
was read to this Institute in 1877 by the present mayor of 


Middlesbrough, who, at all events, may be regarded as 
an independent authority ; he said,‘‘ Coke consumers had 
atheory during the great spurt in the iron trade, that, 
owing to a great demand for coke, sufficient time was not | 
allowed for it to undergo the process of manufacture, and 


they consequently received an inferior quality.” Mr. | 
Bell replied, ‘‘ No doubt coke burnt fewer eos is vastly | 
inferior for blast furnace purposes,” and that is one of the 

faults which I attribute to the Simon-Carvés coke of the | 
present day. 

Mr. Simon tells us on more than one occasion, and he 
repeats it to-day, that the Carvéscoke is held in great | 
esteem for foundry purposes, and Mr. Watson Smith | 
also says, in a letter which he addressed to the Jron Trade 
Review in reply to what I had said here, “I am further 
informed that ironfounders like this coke exceedingly.” 
Of course I am unable to judge of the relative require- 
ments of a fuel in the cupola as compared with the blast- 
frrnace, but I do know that, whereas Mr. Peclet estimates | 
that when in melting pig-iron in an ordinary cupola 
14 per cent. only of the heat of combustion is actually 
utilised. Mr. Beil says in his recent work, page 144, re- 
ferring to the blast furnace: ‘‘ About 74 per cent. of the 
entire heating power of the fuelis or may be beneficially 
employed,” and according to his papers read to this In- 
stitute in 1874 and 1875, ‘*‘ That of the total heat gene- | 
rated in the furnace there is only 17 per cent. unac- | 
counted for.” It is clear to me that tests by the blast | 
furnace are likely to be much more accurate than those 
made in the cupola. 

There remains for me now only a few words on the 
commercial aspect of the question. Mr. Bell points out 
that the extra yield of coke, after paying for extra car- 
riage, will bring but little profit to the coke burner. There 
is also to be considered what is to be paid for the patent 
right. Now, in the various estimates which have been | 
given to us the value of the tar has been put at 3d. per 
gallon, but the recent quotations for this material are 
only 17s. 6d. per ton, which on a specific gravity of 1.105, 
given us by Mr. Smith, is equal to only 1.01d. per gallon. 

This is a serious deficiency, which may of course im- 
prove, but in the face of the fact that in the county of 
Durham from coke making alone, the consumption of coal 
being alike, we could produce as much tar as all the gas 
works in England together ; the prospects of its improve- 
ment cannot be said to be promising ; and with respect to 
the ammonia, we have recently had an instructive paper at | 
Newcastle by Mr. M‘Allum, who speaking of the inex- 
haustible quantities of nitrate of soda in South America | 
as compared with sulphate of ammonia, notwithstand- 
ing that the comparative value of these two salts in 
richness of nitrogen, is as 2) to 154, he says: ‘It would 
appear that the change which has been threatening 
for so many years, has at length taken place, and that 
nitrate is now preferred as a source of nitrogen to | 
sulphate of ammonia, and is borne out by the largely 


|of caustic lime was a matter of fact. 
| value of the products the speaker did not take any 


| ranging from the 


| details ; 
|only an initial or muzzle velocity of 1830 ft. per 


iwell as to some of our Australian colonies. 


increased consumption of the former article.” Now Mr. 
M‘Allum is I understand a maker of gas, and would 





|naturally only make such a statement if it were forced 


upon him. 

After afew remarks from the President, Mr. 
Bell replied to the discussion by saying that as Sir 
Bernhard Samuelson had not questioned the accu- 
racy of his facts, neither did he question those of 
Sir Bernhard Samuelson. There was a point per- 
haps worth attention which, however, he had not 
mentioned in his paper. On some occasions the 
coke they were using ran short and they were com- 
pelled in consequence to use Simon-Carvés coke. 
This, however, was never more than for a few 
hours at a time, and he did not think the general 
inferences drawn were upset by the occurrence. 
Whenever this change in coke took place there was 


| also a change observed in the character of the slag, 


of a nature which, to the eyes of experienced men, 


| bore testimony to the correctness of the inferences 
|which had been drawn. 


At their furnaces with 
limestone the consumption of fuel was no greater 
than at Mr. Cochrane’s furnaces, where caustic lime 


|was being used, and he thought that the latter 


gentleman had a good deal yet to learn before he 
could be sure that the gain he credited to the use 
As to the 


responsibility, as he took his figures from Mr. Dale, 
who he had hoped, would be present to speak on 
the discussion. With regard to Mr. Simon’s re- 
marks, the 10d. he referred to for labour in collect- 
ing bye-products, had been said by Mr. Simon to 
refer to several years ago, but to the best of his 
recollection it was not more than two years ago. 
On the whole it remained to see whether Sir 
Bernhard Samuelson or he, were right. The 
question was one of great importance and in- 
volved the expenditure of large sums in the 
alteration of coke ovens. It was certain, how- 
ever, that he would not be likely to be unduly 
prejudiced against the introduction of any system 
that would effect so great a saving as the Simon- 
Carvés process claimed to do. If the promises made 
could be realised his firm would reap an advantage 
to the extent of about 37,000/. a year. For his 
part he would be content with the even 30,000/., 


/a sum which would be acceptable, no doubt, to the 


majority of iron workers in times like the present. 
In the evening Dr. Sorby’s lecture on ‘*‘ The Micro- 
scopical Structure of Iron and Steel with the Oxy- 
Hydrogen Illustrations” occupied the attention of 
the members. A very short discussion followed. 
We propose dealing with the remaining papers and 
their discussions in our next issue. 


ARTILLERY AT THE INVENTIONS 
EXHIBITION.—No. II. 
THe NorpeENFELT EXHIBITS. 

In Group 25 we find Mr. Thorsten Nordenfelt 
occupying & very prominent position with what at 
this time calls for special attention, viz., © most in- 
teresting exhibit of a number of his now well- 
known and very generally adopted machine guns, 
2}-in. 6-pounder to the smallest 
and lightest mitrailleuse in existence, his single- 
barrel rifle calibre gun, which weighs but 13 Ib., and 
yet is capable of discharging some 180 shots per 
minute. 

We have at various times published lengthy de- 
tails of the numerous weapons comprising the Nor- 
denfelt system of machine guns, and therefore it 
will be only necessary here to bring into promi- 
nence the special features of this particular exhibit. 

We would call particular attention to the Nor- 
denfelt 6-pounder here shown, as it is at present 
the most powerful machine, or rather quick-firing, 
gun in the field, and because a type of this weapon, 
also a 6-pounder, has recently been adopted for 
the naval service, but as the order was divided 
between Messrs. Nordenfelt and Hotchkiss, it 





| was considered necessary to assimilate the guns 


of these inventors as near as possible in all ballistic 
thus our Nordenfelt 6-pounders have 


second, as against the muzzle velocity of 2130 f.s. 
for the 6-pounders of this same system supplied to 
Brazil, Italy, Japan, and other foreign countries, as 
In 
Figs. 1 and 2, page 546, there is shown the Nor- 


|denfelt 6-pounder mounted on its recoil carriage, 


a system of mounting peculiar to this 6-pounder, 
and which has been devised for the express purpose 


,of enabling so powerful a gun to be fired from any 





ship’s deck, or even from the larger boats of men- 
of-war, thus obviating the complication of fittings 
by requiring one class of mounting (non-recoil) for 
men-of-war, and another class (recoil) for merchant 
steamers, boats, &c. The weapon recoils only some 
4 in., and its aim is in no way thrown out by 
the recoil, but once laid for a fixed target, it can be 
tired several times as rapidly as possible without 
altering its original direction; by this means a 
series of very rapid shots can be discharged, fresh 
aim being taken after each series. 

There is also to be seen a very pretty model of 
the Nordenfelt 6-pounder, mounted on its recoil 
carriage, on a stand representing the side and port 
of a man-of-war ; this model is a special design of 
Mr. Nordenfelt’s for reducing the size of a ship’s 
G-pounder port to a minimum, an_ important 
feature, both structurally, and as decreasing the 
effect of rifle fire on the guns’ crews when the ports 
are up, while this system of construction of port 
has a further advantage in allowing the stowage of 
these 6-pounders inboard in a very small space 
when they are not actually needed at sea or in 
harbour, 

There have been some experiments recently made 
at Portsmouth with the Nordenfelt and Hotchkiss 
6-pounder service guns to test the effectiveness of 
the two systems of mounting, and the results most 
conclusively showed the superiority of the hand- 
wheel and screw training and elevating gear intro- 
duced by Mr. Nordenfelt for all his guns. The 
particulars of these experiments are as follows : 
Nordenfelt 6-pounder (mounted on_ its recoil 
carriage) fired 186 shots in 22 min. ; Nordenfelt 
6-pounder (mounted on its non-recoil carriage) 
fired 186 shots in 20 min. This gives for the Nor- 
denfelt 6-pounder an average rate of fire per 
minute of 9 shots, while the Hotchkiss 6-pounder 
only obtained an average rate of 53 shots per 
minute, or about half the rapidity of tire obtained 
under the same circumstances for the Nordenfelt 
6-pounder and mounting. From these figures it 
will be seen that the recoil carriage slightly de- 
creases the rate of fire, but its advantages are so 
general and important that this slight loss of speed 
is more than compensated for. 

The great power of these new ship guns is ex- 
emplified by the following data obtained from 
the trials at Portsmouth with the Nordenfelt 
6-pounder, muzzle velocity 1830 f.s. At 600 yards 
at right angles it pierced a 3-in. solid steel plate ; 
at 300 yards at 60 deg. angle to the line of fire, 
a solid steel plate 3 in. thick; at 300 yards at 
15 deg. angle to the line of fire, a solid steel plate 
1 in. thick. 

We can hardly imagine a more effective armament 
for those of our merchant steamers which have been 
and are to be, enrolled into the naval service, than 
a broadside of these quick-firing 6-pounder guns, 
for they are the acme of simplicity combined with 
great power, accuracy, and rapidity of fire, needing 
but few men to work them, and being comparatively 
light. Take the case of five of these 6-pounders 
mounted on each broadside of a merchant steamer ; 
this would mean a total weight of guns, carriages, 
and fittings of only some 8 tons, while in one minute 
each broadside could discharge at least forty-five 
projectiles, representing a weight of metal (for solid 
steel shot) of 270 1b., or in the case of steel or 
common shell, an explosion inside the hostile ship 
every 1} seconds, each shell discharging 25 pieces, 
or an aggregate of 1125 pieces in each minute. 

In Figs. 3, 4, and 5, the latter of which is on 
page 547, we show the Nordenfelt 6-pounder 
non-recoil carriage. The mechanism is the same for 
all the shell guns of this system, and consists of 
only ten pieces inall. The extreme simplicity of this 
system of mechanism will be apparent from the 
following fact taken from the official report of 
a lengthened trial in Sweden with the Nordenfelt 
1} in. gun ; in this instance a Swedish naval ofticer 
took but one minute, counted from the time of 
firing one shot to the insertion into the barrel of 
another, to extract the fired cartridge, take out 
and to pieces the mechanism, put it together, 
replace it, andreload the gun. Of course this same 
operation could not be carried out in so rapid a 
manner in the case of the 6-pounder, because its 
mechanism is somewhat heavier, but the simplicity 
of manipulation remains the same. 

These quick-firing 6-pounder shell guns may be 
put to other work than that of ship or beat weapons, 
as in Australia, where they are intended for the 
armament of isolated small works for the purpose 
of sweeping the approaches to the harbour, and 
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covering the mine defence, and are so arranged 
that they may be readily noved from point to point, 
thus constantly opening fire on an eneimy’s fleet or 
ship from a new position. 

We may here note that the rate of fire before 
mentioned does not represent the actual capability 
of the Nordenfelt 6-pounder in this respect, as 
when these 186 shots were fired the gun was moun- 
ted on the Handy, a small vessel used for gun- 
nery experiments, which was pitching and rolling at 
the time with a very quick lively motion, while the 
target aimed at was but a barrel with a flag hoisted 
on a staff, the range 1000 yards, and the aiming as 
deliberate and careful as possible (as was proved by 
the fact of a shell from the Nordenfelt 6-pounder 
knocking the flagstaff away) ; at Portsmouth, pre- 
vious to this experimental firing, an officer of the 
Excellent fired three series of six shots each with 
a maximum time of 16 seconds, and minimum time 
of 14 seconds for each six shots, or at the average 
rate of 24 shots per minute. 

The Nordenfelt 6-pounder (and other shell guns) 
may be fired either automatically (when very rapid 


fire is necessary) by the gunner who works the | 


lever for loading and extracting the empty cart- 
ridge cases, or at will by the gunner who aims the 
gun by the pulling of a trigger. 

The next Nordenfelt shell gun shown is the 
1.65-in, 24-pounder mounted on a naval cone ; this 


is a most useful weapon where an intermediate | 


quick-firing machine gun is required between the 
more powerful 6-pounder, and the anti-torpedo 
boat guns for the purpose of boat armaments or for 
service on shore. For its size this is a very power- 
ful weapon, having a muzzle velocity of 2008 f.s., 
and being capable of penetrating 2} in. of wrought 
iron at 1000 yards. Between the 6-pounder and 
this 25-pounder, Mr. Nordenfelt constructs also a 
4-pounder and 3-pounder with respectively a muzzle 
velocity of 2095 f.s. and 2067 f.s. 

The weapon illustrated at Figs. 6 and 7, page 
547, is the Nordenfelt magazine quick-firing shell 
gun of 1}-in. calibre, discharging a 1} 1b. projectile, 
and specially designed as an anti-torpedo boat shell 
gun. The mechanism of this weapon differs from 
that of the other Nordenfelt shell guns to enable it 
to be used with automatic feeding, for which purpose 
an upper and lower hopper is provided, the latter 
being fixed to the gun during firing, and the upper 
hoppers being used to maintain the lower one full 
of cartridges. Each hopper holds five cartridges, 
and the rate of fire of this weapon is about 60 shots 
per minute for a maximum, and 35 shots when 
deliberately aiming. 

Its muzzle velocity is 1580 f.s., and though it is a 
more powerful and effective weapon than the 
Hotchkiss 5-barrel 14-in. gun, yet it labours under 
the same disadvantages as that weapon for the 
particular work of defending ships against torpedo 
boat attack in that it can only discharge single shots, 
and not ‘‘volleys” as in the case of the anti- 
torpedo boat Nordenfelt 4-barrel l-in. guns. 

In this exhibit a 5-barrel l-in. gun is shown 
which, with the exception of its greater rapidity of 
fire and its capability of discharging five steel bullets 
in each volley, is precisely similar to the service 
4-barrel l-in. gun. The rapidity of fire of these 
Nordenfelt 1-in. guns is, for the 5-barrel, in 
one minute, maximum 240 shots; with deliberate 
aim, 100 to 150 shots; and for the 4-barrel, in the 
same time, maximum 200 shots ; with deliberate aim, 
80 to 100 shots. 

There are also exhibited by Mr. Nordenfelt two 
kinds of machine guns for the armament of torpedo 
boats and torpedo boat hunters ; one a light 1}-in. 
shell gun, discharging a 14$-0z. shell projectile with 
a muzzle velocity of 1540 f.s., and the other, a 
2-barrel 1-in. gun with the same ammunition as for 
the 5-barrel and 4-barrel guns, but with the new 
form of Nordenfelt mechanism, which we shall 
explain in connection with the 5-barrel rifle calibre 
gun. The 
1}-in. shell gun, has the advantages of twice the 
rapidity of fire, and the discharging of volleys each 
time the sights come on; but the latter fires shell 
projectiles. In our Navy, and in the Italian, 
Brazilian and other navies, this Nordenfelt 2-barrel 
l-in. gun has been adopted for the defence of 
torpedo boats; and, looking to the fact that en- 


counters between these craft will be usually carried | 


out at short ranges, we feel convinced that in actual 
naval war in the future this system of torpedo boat 
defence will be found the correct one. 

There is a capital sample case of the various 
Nordenfelt ammunition suggesting for the larger 


2-barrel 1-in., as compared with the | 
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examples great power, and for the small bore 
rapidity of fire and freedom from jams. 

We now come to a consideration of the rifle- 
valibre machine guns, often termed mitrailleuses, 
exhibited by Mr. Nordenfelt, among which are in- 
cluded a 12-barrel, 5-barrel, 3-barrel, and single- 


barrel. The former, with the exception of its 
greater rate of fire by reason of the two additional 
barrels, is precisely similar in all respects to the 
well-known 10-barrel gun of this system ; this 12- 
barrel Nordenfelt, mounted on its field carriage 
with limber, presents a most workmanlike appear- 
ance, and impresses one with its deadly power, 
which is not belied in actual practice, as it has fired 
at the rate of 1200 shots, or 100 volleys of twelve 
shots each in one minute. The 10-barrel Nordenfelt 
has actually succeeded in firing 100 consecutive 
volleys of ten shots (1000 shots) in 59 seconds, and 
3000 rounds in the incredibly short time of 3 min. 
3 sec, 

Two 5-barrel guns of this system are to be 
|seen ; the one with the new mechanism is mounted 
|on the field carriage and limber, and the other 
is mounted on its tripod stand. The system of 
mechanism which has been recently introduced by 
Mr. Nordenfelt, and which we illustrate in Figs. 8 
and 9, page 547, has the advantageous feature of 
exceeding simplicity, and does away with the over- 
hanging of the action-block on the drawing back of 
the hand lever, as in the case of the original form 
}of Nordenfelt mechanism. 
| In the construction of this gun the aim has been 
to make the mechanism as simple as possible, and 
iat the same time easy to take to pieces and adjust. 
| That the object has been successfully carried out 

will readily be seen at a glance. There is not a 
single screw, bolt, or nut in the mechanism proper, 
and every part can be taken out and replaced by 
one man by hand without the aid of a single tool. 
The parts, seven in number (besides one extractor, 
one hammer, one firing-pin, and one spiral spring 
for each barrel), which make together 27, or 5.4 
|parts per barrel, are ingeniously placed so as to 
bind one another together within the frame ; the 
barrels are simply inserted through the centre cross- 
piece and the front part of the frame, and are kept 
in their position perfectly steady by an eccentricity 
on the cover hinges. They are easily taken out by 
hand without the use of any tool whatever. The 
| parts of the mechanism are called the carrier block, 
the plungers, the action block, the trigger comb, 
the action and the hand lever. The action is as 
follows : The cartridges drop down from the hopper 
through openings in the cover into recesses in the 
' carrier block, which is afterwards brought over to 
the right so that the cartridges come in line with, 
and in the rear of, the barrels ; they are then pushed 
forward into the chambers of the barrels by the 
advancing plungers ; when they have fully entered 
the chambers the plungers have left the action 
block, which by a tail on the action lever, is moved 
lover to the right to bring the hammers in line with 
the plungers ; then the same tail acts on the trigger 
comb, moving this also over to the right, thus re- 
leasing the hammers which throw their blow on the 
firing-pins, causing them to strike the caps in and 
fire the cartridges. All this action takes place 
during the forward movement of the hand lever. 
The position of the parts of the mechanism at this 
moment is shown in the illustration. By reversing 
|the movement of the hand lever the trigger comb 
is brought back to its former position by the tum- 
bler spring and the action block by the tail end of 
the action lever. Then the recesses in the action 
block for the plungers are in a line with the plun- 
gers, which now recede within them. When the 
plungers recede, the extractors, which with their 
claws grip the rims of the cartridge cases, withdraw 
these empty cases from out of the chambers. The 
empty cartridge cases now fall out through openings 
in the carrier block. During the latter part of the 
backward movement of the plungers the hammers 
are cocked, and the carrier block is moved to the 
lleft to its first position to allow a fresh layer of 
cartridges to fall down. The hand lever is now 
pushed forward, and the loading and firing action 
irepeated. The movement of the carrier block is 
produced by lugs on the plunger plate acting upon 
corresponding inclines on the carrier block. ‘The 
movement of the plungers is produced by a friction 
|roller on the action lever acting in a slet in the 
| plunger plate. 

We find this improved method also adopted for 
|the 2-barrel l-in., the 7, 5, 3, and 2-barrel rifle- 
calibre guns of this system. This Nordenfelt 





| 
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5-barrel, by reason of its light weight (130 lb.), 
rapidity of discharge (360 shots in half a minute), 
volley fire (five shots in each), spreading motion, 
and simplicity of mechanism seems a most effective 
rifle-calibre machine gun for general service; and 
such apparently is the opinion in our Navy, as 
considerable numbers of them have been already 
introduced into the service and are now under con- 
struction. Moreover this favourable opinion of the 
Nordenfelt 5-barrel is nut by any means confined 
to our Navy. 

This is the machine gun that has been brought 
into such prominent public notice by the Central 
London Rangers, which corps have been the means 
of showing how readily this sort of weapon, when 
mounted on a limber or infantry carriage, can ac- 
company a force on the march, and how easily it 
can follow the movements of the infantry it is 
attached to, when drawn by men. 

Passing on to the 3-barrel, here we come to what 
must be treated as the smallest rifle-calibre machine 
gun practically admissible for actual service, either 
ashore or afloat ; this Nordenfelt weighs only 561b., 
but yet possesses a volley of three shots, and a rate 
of fire of 400 shots per minute. 

For mountain warfare or otherwise, where pack 
animals are required to convey the weapon, this 
light Nordenfelt may have its useful sphere of 
action, as in this case every pound of weight is an 
important consideration, but otherwise it requires 
nearly as many men to draw it as the 5-barrel, 
and one horse is needed for both weapons; while 
of course in every respect, except weight of gun, 
the 5-barrel is very considerably superior to the 
3-barrel. There are two noticeable points in con- 
nection with all the Nordenfelt rifle-caiibre machine 
guns of more than one barrel ; first, they can be 
adapted to fire any kind of rifle ammunition, 
even the of late much abused, and deservedly so, 
Boxer cartridge ; secondly, that the loading, firing, 
and extraction is independent for each barrel, so 
that if one or more barrels become jammed by any 
untoward cause, the remaining barrel or barrels can 
continue the firing. 

We notice many practical improvements in con- 
nection with these Nordenfelt small-bore weapons 
since the Shoeburyness experiments (1879-80). 
Notably in regard to the hoppers and distributors, 
and their arrangement on the gun, whereby the 
cover may be opened and the mechanism inspected 
without necessitating the removal of the lower 
magazine, as formerly was the case, and also the 
new form of mechanism shown at Figs. 8 and 9, 
which most certainly commends itself to all who 
possess any practical knowledge of the requirements 
of the machine gun of rifle calibre. 

We would recommend any visitor to the Exhibi- 
tion who is at all interested in war material to in- 
spect these Nordenfelt guns. 


THE GARABIT VIADUCT. 

On our two-page plate we commence the publication 
of complete engravings of the Garabit Viaduct, giving 
this week a general elevation, a series of progressive 
views illustrating the method of erection, and a general 
plan and certain details. In a subsequent issue we 
shall add other engravings, and shall then publish a 
detailed description, and we confine ourselves for the 
present to stating that the viaduct is situated on the line 
from Marvejols to Neussargues, at a point where it 
crosses a gorge through which there run the waters of 
the Truyére at a depth of 122.2 metres (401 ft.) below 
the rails. The viaduct has a total length of 564.65 
metres (1852.5 ft.), part of which is of masonry. The 
metallic portion is carried on wrought-iron uprights 
except where it crosses the river, at which point it is 
supported by an arch. It was designed and erected 
by M. G. Eiffel, engineer, of Levallois-Perret. 








GERMAN STEAM NAVIGATION.—The Hamburg-American 
Joint Stock Steamship Company states in its annual re- 
port that the profits of the past year amounted to 
96,6681., of which 68,6687. have been credited to the ship 
depreciation account, and a further sum of 28,7687. for 
boiler and general repairs. Last year 4 per cent. dividend 
was declared ; in 1882, 9 per cent. was distributed. 





COAL IN THE NorTH OF FRANCE. —The production of coal 
in the departments of the Nord and the Pas-de-Calais last 
year was 9,430,504 tons, as compared with 10,051,461 tons 
in 1883, showing a decrease of 620,957 tons last year. 
This is the first occasion for thirty years in which so 
serious a check has occurred in the production. It may 
be interesting to add that in the general totals represent- 
ing the production of the two departments in 1884 and 
1883, the Pas-de-Calais figured for 6,029,129 tons, and 
6,148,249 tons respectively. 
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LIFTS AT THE INTERNATIONAL INVENTIONS EXHIBITION. 
































CONSTRUCTED BY MESSRS. A. ATTWOOD AND CO.,, ENGINEERS, ULVERSTON. 
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Messrs. A. ATTWOOD AND Co., of Ulverston, and 
20, Bucklersbury, London, E.C., exhibit at the In- 
ventions Exhibition, their A B C self-sustaining lifts. 
The introduction of the self-sustaining principle 
into lifts and hoisting machinery is of very recent | 


date. The object aimed at is the prevention of 
accident through failure of hand brakes or negligence 
in using them. In the self-sustaining lift the hand 
brake is dispensed with, and an automatic brake or 
some form of clutch is provided, which locks the gear- 
ing immediately the endless hand rope is let go. So 
long as the hand rope is pulled, at either side, the 
automatic brake or clutch is kept out of gear by the 
act of pulling. The method by which this end is ac- 
complished by Messrs. A. Attwood and Co. is illus- 
trated above; it is claimed to be entirely novel, and 
has the advantage of simplicity. 

Figs. 1 and 2 represent a hand hoist, and Figs. 3 
and 4 a power hoist. Taking the simpler machine 
first, it will be seen that the main spindle is carried in 
a long sleeve, which is pivotted on fulcra B B riding 
in grooves on the bedplate A. At the left-hand end 
of the sleeve (Fig. 2) there are fixed two bearings for 
the main rope wheel, while the handwheel is keyed to 
the right-hand end ofthe spindle. At the same end is 
the brakewheel C, which is provided with a semicircular 


leather lined strap attached at each end to the soleplate | 


A. Now it will be evident that when the hoist is at 
rest the weight of the cage will tilt the spindle upon 


the fulcra B, and bring the brakewheel C against the | 


brake strap, and consequently all the parts will be 
maintained at rest, and the greater the weight in the 
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| fixing, and non-liability to derangement. 








cage the greater will be the friction. As soon as the 
hand rope is pulled, either to raise or lower the cage, 


| the balance will be upset, and the shaft will be tilted 


in the other direction, freeing the brake from contact 
with the strap. The fulcraare adjustable to allow of 
the brake friction to be adjusted as required. 

Figs. 3 and 4 show the same principle applied to 
a power hoist. In this gear the hand rope wheel is 
replaced by a bevel wheel, which is driven at either 
side by bevel pinions thrown into gear by a double- 
ended cone clutch operated by the starting chain, 
which, as usual, runs the entire height of the fife, and 
is provided with automatic stops to throw the 
clutches out of gear at the top and bottom of the lift. 

The other advantages claimed for this form of lift 
gearing are, its compact self-contained form, ease in 
It supplies 
also an important means of preventing overloading, as 
the cage, if much overloaded, instead of running down, 
becomes difficult to move either up or down. 

An objection has been raised in a few instances to 
self-sustaining lifts, because the empty or loaded cage 
has to be pulled down by using the hand rope, hand 
over hand, in the same way as it is raised, though of 
course, with far less exertion, whereas with the old 
hand brake the cage can, if sufficiently loaded, be 
lowered by brake. Where the risk is very small 
Messrs. A. Attwood and Co. sometimes provide a 
simple lever D and cord E, which may be used or not 
as found desirable. The effect of pulling the cord is 
the same as pulling the hand rope, and relieves the 
brake so long as it is pulled. If there is found any 
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risk in using the cord, it can be removed in a few 
minutes, and the lift is complete without it, and free 
from any chance of accident. Messrs. A. Attwood and 
Co. also exhibit a working model of a direct-acting 
hydraulic balanced lift, in which the weight of the 
cage and ram is balanced by an internal ram, thus 
avoiding the use of overhead gear, balanceweights 
or chains, and the risks involved by their use. 

The Exhibition Council have also instructed this 
firm to erect three of their revolving shutters worked 
by patent balanceweight motion in the front of the 
boilers in the main building. 





Bast FURNACES IN THE UNITED STATES.—At the com- 
mencement of April, 1885, there were 48 charcoal-worked 
furnaces in blast in the United States, their aggregate 
weekly capacity being 7184 tons; 82 anthracite-worked 
furnaces, their weekly capacity being 21,704 tons ; and 90 
bituminous-worked furnaces, their weekly capacity being 
45,655 tons. It thus appears that the total number of 
furnaces in blast at the commencement of April, 1885, was 
220, their aggregate weekly capacity being 74,840 tons. 
At the commencement of January, 1885, there were 68 
charcoal-worked furnaces in operation, their aggregate 
weekly capacity being 8371 tons; 86 anthracite-worked 
furnaces, their weekly capacity being 21,564 tons; and 82 
bituminous-worked furnaces, their weekly capacity being 
36,812 tons. The whole number of furnaces in blast at 
the commencement of January, 1885, was, accordingly, 
236, their aggregate weekly capacity being 66,747 tons. 
1t thus appears that during the first quarter of 1885, 16 
furnaces went out of blast, but that, on the other hand, 
the weekly productive capacity of the furnaces in opera- 
tion increased to the extent of 8093 tons, 
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ELECTRIC LIGHTING AT THE INVENTIONS 
EXHIBITION. 

IN our issue of May 1, we gave a general explanation 
of the plan adopted for lighting the gardens of the 
International Inventions Exhibition. We now supple- 
ment our former notice by the engravings on page 554, 
showing the arrangement of the dynamos, boilers, and 
engines, There are three dynamos, each of which is 
capable of feeding 6000 incandescence lamps of five 
candle-power, the electromotive force of the current 
being 250 volts. The lamps are arranged in compound 
parallel groups, and as there are scarcely 10,000 of 
them, they do not require much more than half the 
current that the three machines are capable ot pro- 
ducing. Thus if, by some mischance, two of the 
dynamos or engines were to fail the greater part of the 
lights could be maintained. 

Each dynamo is independently driven by a Matthews 
engine, constructed by Messrs. Goodfellow and 
Matthews, of Hyde, Cheshire. This is a high-speed 
engine with three pairs of radial cylinders working on 
to one crank. Each pair comprises a high and low- 
pressure cylinder, 9 in. and 18 in. in diameter respec- 
tively (Fig. 4), with a stroke of 105 in., and is provided 
with a pair of piston valves 5 in. in diameter with a 
travel of 4 in. 


which there is a throttle valve V controlled by a 
Pickering governor. The steam enters the cylindrical 
valve chest, through the passage P P and the inclined 
ports, and when the valve is in the position shown, flows 


to the upper end of the small cylinder through an | 


annular port. The steam is cut off at half-stroke, and 
when the piston has arrived at the end of its travel 
the valve uncovers the lower edge of the port and 
allows the steam to exhaust into the reservoir P R, 


The cylinders are all single-acting, and | 


receive their steam from a casing § at the entrance to | sylvania Legislature is endeavouring to enact laws 





| 


| 
| 
| 


which is common toall the three low-pressure cylinders. | 
The admission to these latter is exactly the same as that | 
described above, and the exhaust is delivered into the | 


channel E X, not passing into the casing in the way 
which usually obtains in this class of engine. 


One | 


eccentric drives all the valves, one of the rods being | 


cottered to the eccentric strap, and the other two being | 


jointed to it. The oil is distributed by a sight-feed 


lubricator which delivers three supplies—one to the | 


valve spindle, one to the pistons and crosshead pins, 
and the third to the crankshaft, which has a spiral 
groove cut in it to carry the oil for the entire length. 


The crankshaft CS is coupled to the dynamo| 


spindle by an elastic coupling which will allow a con- 
siderable variation of direction to the two shafts. 


ing from it. These prongs interlock like the claws 
of a claw coupling, but are made a very loose fit, there 
being a play of 2 in. between the two sets. Upon the 
outer surfaces of the prongs there are cast teeth, and 
around the whole coupling there is arranged a leather 
cylinder of link belting. At the parts where the 
teeth occur some of the links are omitted, the teeth 
occupying the spaces thus formed. Thus the power of 
the engine is transmitted from one set of prongs to 
the other through the projecting teeth and the leather 
cylinder, and the leather must pull asunder in four 
places to break the connection. Even then the rela- 
— motion of the two shafts would be confined to the 
play. 

The engines run at 320 revolutions per minute, and 
are each calculated, with a boiler pressure of 120 lb. to 
the square inch, to indicate 200 horse-power. The 
crank-pin is 5} in. in diameter by 9 in. long, and 
the bearings are 16 in. and 24 in. long respectively. 
The boilers are by the Babcock and Wilcox Company. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 2, 1885. 

FuLty half of the iron and steel made in the United 
States is manufactured west of the Alleghany Moun- 
tains. That region has been controlled by the com- 
bination of workmen known as the Amalgamated 
Association of Iron and Steel Workers. Their organi- 
sation extends into nearly every mill, and for many 


score of manufacturers throughout the country relative 
to cost of plant; and it is understood that as soon as 
arrangements can be effected, these new steel-making 
plants will be erected, and that puddled iron and 
open-hearth steel will be dispensed with. The manu- 
facturers are greatly interested in this new method 
of steelmaking, not only because of its low cost 
of plant, superiority of product, and cheapness of pro- 
duction, but also because of the independence which 
it will bring with reference to labour. The Bessemer 
mills are making large quantities of steel slabs and 
furnishing them at 29 dols. to 32 dols. One lot of 
German slabs was sold this week and negotiations are 
pending for several large lots. Very little activity in 
railway construction is reported. The difticulty in 
the way is that railway properties are not as remune- 
rative this year as last. During the first quarter of 
the year 4100 miles of road passed into the hands of 
receivers, representing 275,000,000 dols. There is a 
large projected construction, but building will be 
pushed slowly. Several large blocks of rails are 
wanted at 25 dols. ; sales have been made at 25.50 
dols. to 26 dols., but this is said to be below cost, and 
these orders are taken only to enable mills to con- 
tinue, so that orders for small lots can be filled at a 
moderate profit, 27.50 dols. to 28 dols. The Penn- 


controlling the utilisation of natural gas, which here- 
tofore has been attended with much loss and incon- 
venience. A committee has been in session for several 
weeks, considering suggestions and propositions of 
inventors, and will soon be ready to report to the 
Legislature an experimental method of conducting gas 
from wells to manufactories and dwellings. The whole 
subject is wrapped in a good deal of doubt, but gas 
is largely used and a great deal of piping is being put 
down to increase its use both in and about Pittsburg, 
and in Eastern Ohio and ironmaking centres. The 
iron trade generally is not improved. The railroads, 
which generally consume about one-third the product 
of the mills, are doing less than for seven years, and 
hence there is a constant tendency to over-production 
and to prices which leave no margins to manufac- 
turers. Crude irons are selling at 18 dols. and 17 
dols. for foundry and 16 dols. for forge of the better 
makes. 





LAUNCHES AND TRIAL TRIPS. 
On Wednesday, the 6th inst., the screw steamer Tay, 
recently built by Messrs. Pearce Brothers, Dundee, tothe 





1 L 0 : | order of the Dundee and Newcastle Steam Shipping Com- 
Each shaft carries a dise with four prongs P G project- | 


| with buyers at 4d. per ton less. 


| 42s, 2d. one month, and the close was buyers at 42s. cash | 


years they have won every strike, and come out best 


in every lock-out. The manufacturers have not been 
able to agree; those in the Western or Mississippi 
valley section frequently resuming work, because of 
their nearness to consumers, and consequent advantage 
in freight rates over Pittsburg manufacturers. Meet- 
ings have been held by both manufacturers and work- 
men, in reference to the scale of wages to go into 
effect on June Ist. The former demand a reduction of 
about 27 per cent. ; the latter refuse to accept any re- 
duction, but agree that their Committee shall have 
liberty to accept certain modifications of the scale if 
proposed. The manufacturers held a meeting on 
Thursday, and appointed a committee of thirteen to 
. confer with the Association, which will meet in a few 
days. Should a lock-out result it will extend over the 
entire West. It is only a question of time for the 
authority of that Association to be broken, because of 
the inroads of steel on iron. Three new steel works 


are to be erected this summer, two east of the moun- 
tains and one west, 


Inquiry has been received from a 


pany (Limited), ran her official trialtrip on the Tay. Onthe 
measured mile she attained a speed equal to ten knots per 
hour. The engines, which are of 35 horse-power nominal, 
and are supplied with steam of 100 lb. pessure, worked 
very smoothly. The vessel measures 106 ft. by 19 ft. by 
84 ft., and is a very handy boat for the coasting trade, in 
which she is to be employed. 

The Polar Light, a strongly-built iron screw steamer of 
100 tons burthen, built to the order of Messrs. Ross and 
Marshall, Greenock, was launched on the following day 
at Bowling, on the Clyde, by Messrs. Scott and Co. 
is being fitted with powerful machinery by Messrs. Kin- 
caid and Co., Clyde Foundry, Greenock. 








NOTES FROM THE NORTH. 
G.Lascow, Wednesday. 
Glasgow Pig-Tron Market.—Last Thursday’s pig-iron 
warrant market was a shade firmer, with business done 
on forenoon ’Change at 41s. 114d. and 42s, cash, the close 
being sellers at 41s, 114d. cash and 42s. 14d. one month; 


at in the afternoon at 42s, and 42s. C4d. cash, also at 


and 42s. 2d. one month, with sellers at 4d. per ton more. 
Friday’s market was fairly steady, but the close showed 


a fractional decline in prices from those of the preceding | 
There was, however, an advance on the | 


day’s close. 
week to the extent of 2hd. per ton. During 
the forenoon transactions took place at 42s., 42s. O}d., 
and back to 41s. 114d. cash, also at 42s. and 42s. 1d. one 


month, and the close was sellers at 41s, 114d cash and | 


42s, 14d. one month, with buyers at 4d. per ton under. 
Business was done in the afternoon at about the 


prices closed 2d, per ton under the final quotations 
of last week. In the forenoon transactions were re- 
ported at 41s. 114d. down to 41s. 10$d. cash, also at 
42s. 1d. down to 42s. one month, and at the close there 
were sellers asking 41s. 105d. cash and 42s. 04d. one month, 
with buyers at $d- lower perton. Business was transacted 
in the afternoon at 41s. 104d. down to 41s, 9d., and back to 
41s. 10d. cash, also at 42s. and 41s. 11d. one month, the 
close being sellers at 41s. 10d. and 42s. cash and one month 
respectively, and buyersat 4d. pertonunder. Yesterday’s 
market opened dull, but improved, and closed at the pre- 
vious day’s closing quotations. 
forenoon were 41s. ond. and 41s. 10d. cash, and 41s, 11d. 
and 41s. 114d. one month, with sellers at the close at the 
top quotations and buyers offering 4d. lower per ton. In 
the afternoon very little fluctuation in prices took place. 
A slight advance in prices has been recorded to-day, 
41s. 10d. cash and 42s. one month being paid in the fore- 
noon, and the close in the afternoon being sellers at 
41s, 11d. cash and 42s, 1d, one month, with buyers at 3d. 


per ton under. In the experience of the oldest member 
of the trade, business in the Glasgow pig iron warrant 
market was never at so low an ebb as is the case at pre- 
sent. Those members of the trade who have to depend ex- 
clusively upon their commissions, must be having very hard 
times of it. Outsiders are holding almost completely aloof, 
and dealing is practically limited to those who are within 
the “circle.” Legitimate business is also very dull, both 
home and foreign inquiry this week being depressingly 
light. On account of the foreign demand being so quiet, 
quotations for the various special brands are again a 
degree easier. There are now ninety-two blast furnaces 
in actual operation, as compared with ninety at the be- 
ginning of last week, and ninety-seven at this time last 
year. Three have been relighted at Coltness, Calder, and 
Clyde Iron Works, for the purpose of making hematite 
pig iron, and at the last-named works one that was making 
ordinary iron has been blown out so as to be applied to 
hematite. Somewhere about fifteen furnaces are now 
making that kind of iron in Scotland, as it is in brisk de- 
mand for the Siemens steel works. The make of ordinary 
Scotch iron will, by this policy, be still further reduced, 
which may by-and-by be to the general advantage of the 
trade. Last week’s shipments of pig iron from all Scottish 
ports amounted to 10,779 tons, as against 11,491 tons in 
the preceding week, and 11,925 tons in the corresponding 
week of last year. The United States took 300 tons; 
Canada, 865 tons ; India, 470 tons; Australia, &e., 965 
tons; France, 685 tons; Germany, 1135 tons; Russia, 
900 tons ; Holland, 1870 tons ; and other countries lesser 

uantities. The stock of pig iron in Messrs. Connal and 
bos public warrant stores yesterday afternoon stood at 
595,633 tons, as compared with 595,178 tons yesterday 
week, showing an increase of 455 tons for the week. 

Pipe Contract for Sydney.—A fresh contract for 3000 
tons of cast-iron pipes has just been given to a Glasgow 
firm. The pipes, which are for Sydney, vary in size from 
3 in. to8in. in diameter, and the order has to be com- 
pleted with as little delay as possible. They will be con- 
veyed to Sydney by the Loch Line of Messrs. Aitken, 
Lilburn, and Co., Glasgow. 


Institution of Engineers and Shipbuilders in Scotland,— 

he closing meeting for the session of the Graduates’ 
Section of this Institution was held last week, Mr. 
Sinclair Cowper, President, in the chair. A paper was 
read by Mr. Henry Blair on ‘‘ Signal Buoys and Auto 
matic Foghorns,” which gave rise to an animated dis- 
cussion. The election of oftice-bearers for the ensuing 
year then took place. Mr. George C. Thomson was 
elected President ; and Mr. Angus Murray was elected to 
the vacant vice-presidentship ; and Mr. John Sharp was 
elected secretary in succession to Mr. G. C. Thomson. 
The other members of Council are Messrs. Lindsay 
Burnet (senior vice-president), Sinclair Cowper, Alex- 
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prices, but the close was rather easier than at the | 
forenoon close. The market was flat on Monday, and | 


The rates during the | 


ander Cormer, R. A. Middleton, W. T. Philp, Henry 
| Blair, R. J. Wight, Hugh Reid, and E. H. Brown. The 
| meeting subsequently voted the silver medal of the sec- 
| tion on account of the best paper read during the session, 
| the result being that it was awarded to Mr. E, H. Brown, 
on account of his paper ‘‘ On Radial Valve Gear.” The 
| secretary announced that through the kindness of Mr. 
| Willian Arrol, the members of the section would visit 
|the Forth Bridge and works at North and South (ueens- 
| ferry on Saturday, the 16th of May. 


| Important Shipbuilding Contracts.x—Some days ago 
| Messrs. Robert Napier and Sons booked an order from 
the Eastern Extension, Australasia, and China Telegraph 
| Company to supply a steamer in place of the Magneta, 
a telegraph ship which was recently lost in the Bay of 

3iscay, on her first voyage. She is to be built of Scotch 
steel. Since that order was booked another has been 
|secured by Messrs. Napier and Sons for the same com- 
|pany. The second vessel will be generally similar to the 
Magneta, but 23 ft. longer, making her 253 ft. in length. 
Messrs. Russell and Co., shipbuilders, Greenock, have 
lately booked several orders for sailing ships for Clyde 
owners, three of them being for Messrs. Peter Denniston 
and Co., of Glasgow ; two ships, of about 1200 tons each, 
for Messrs. J. and W. Crawford, Greenock ; and one for 
Messrs. Kerr, Newton, and Co., Glasgow. The aggregate 
| of the six vessels will be over 7000 tons, and several of the 
keels are to be laid down in the builders’ Greenock yard. 
The prices for the new vessels are said to be the lowest 
ever current. 


New Iron Bridge.—A new iron bridge over the River 
| Echaig, at the head of Holy Loch, has ~~ been con- 
structed by Messrs. Hanna, Donald, and Wilson, of 
Paisley. It has a span of 70ft., with a roadway 21 ft. 
| 7in, wide; and the cost is about 5000/. 


Foy Signal for the Tay.—Messrs. Steven and Struthers, 
Glasgow, have just received an order for a fog signalling 
| apparatus which is to be fitted on the lightship Abertay, 
situated near the mouth of the Tay. 


Old Cunarder Ships.--It is stated that the old Cunard 
| steamers Parthia and Batavia, which were taken in part 
| payment of the Umbria and Etruria, by Messrs. Elder 
and Co., are to be run between Montreal and the Clyde 
|as live cattle steamers in the interest of Mr. Wilham 
| Pearce, the present owner. 








NOTES FROM THE SOUTH-WEST. 

The Bute Docks.—On Friday the Select Committee of the 
House of Lords charged with the consideration of the 
proposed Bill, authorising the Marquis of Bute to sell his 
docks at Cardiff to the Taff Vale Railway Company for 
3,200,000/., gave its decision. It decided to allow the 
| Bill to proceed, subject to the insertion of a clause giving 
ithe Great Western Railway Company, the Rhymney 
| Railway Company, and the Barry Dock Railway Com- 
pany powers to run over the Taff Vale Railway from the 
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Rhondda Valley. The Barry Dock Railway Company 
being virtually a competing scheme, counsel informed 
their lordships on Monday that it was useless to proceed 
further with the Bill. 


Swansea Channel.—On Friday, at dead low water, Mr. 
Capper, the harbour superintendent, accompanied by 
J. A. Schenk, engineer, and several other gentlemen, made 
an informal examination of the now completed channel 
made by the great dredge. Soundings were taken, which 
showed that an average depth of from 16 ft. to 17 ft. had 
been secured, 

Winding up a Welsh Coal Company.—On Saturday, 
Mr. Justice Chitty made an order for winding up the 
Aberdare Merthyr Steam Coal Colliery Company 
(Limited), on the petition of C. J. T. Hambro and 
another. Mr. Buckley, who appeared as counsel for the 

etitioners, said there was no opposition to the petition. 

There had been a meeting of the company, at which a 
resolution was passed to wind up voluntarily, and they 
now asked for an order for winding up under the super- 
vision of the court. Mr. Justice Chitty said he would 
grant the order under supervision at the petitioners’ own 
risk, with the usual order as to costs. 


The Shannon.—The fitting of a heavy ram to the 
Shannon, 9, ironclad, has been completed, and orders 
have been given that the armament is to be increased 
by the addition of four Nordenfelt quick-firing guns. 
Some important alterations and improvements are to 
be made in elevating the heavy 18-ton guns of the 
ship. Instead of the ordinary small wheel and portable 
lever now in use, which is slow in its action, and re- 
quires four men to elevate the gun, a wheel with 
spokes will be substituted, which will dispense with the 
services of three men, while the sliding sight-piece, re- 
quiring the attention of one man, is to be replaced by a 
dial-plate marked with degrees. A pointer on the axle of 
the newly-arranged wheel will indicate the degrees of the 
gun’s elevation, which can be seen at a glance by the man 
moving the wheel. By this alteration five men will be 
spared from each gun. Steps are also to be fitted on the 
traversing plates of the gun, and this will greatly reduce 
the time which is now taken to lay the gun, when being 
trained to aim atan object. 





Newport.—There has been scarcely any change in the 
steam coal trade. The house coal trade continues quiet. 
The iron ore market has remained dull. The manufac- 
tured iron and kindred trades do not show any hopeful 
symptoms. Last week’s coal clearances comprised 49,425 
tons. From Bilbao there were received 5220 tons of iron 
ore, and 1650 tons came to hand from other sources. 


The Dominion Line—The Dominion Line is showing 
signs of business hfe at the Avonmouth Docks by adver- 
tising for a contract for steam ceal to be delivered along- 
side its vessels at the rate of 1500 tons per fortnight. 

Coal and Tron Shipments.—The shipments of coal from 
Cardiff during A pril were large, amounting to 582,572 tons, 
as against 577,930 tons in April, 1884. The increase in 
the shipments is still going on, the receipts on the Taff 
Vale Railway being larger than has ever been known. 
Newport shows an increase in its foreign coal shipments, 
the quantity exported last month being 151,018 tons, as 
compared with 143,164 tons in April, 1884. From Swan- 
sea the coal exports were less last month than in April, 
1884. 

The Black Prince.—The Black Prince, 28, ironclad, 
made a successful basin trial of her machinery at Devon- 
port on Tuesday. The machinery of this vessel has had 
a thorough overhaul, 


A New Armof Defence.—Some interesting experiments 
have been carried out at Ryde with a new arm of defence. 
The implement is simply a steel shield to be fixed on the 
muzzle of a rifle as a bayonet is fixed. It covers 
one superticial foot, weighs 3 ]b., can be easily slung 
under the arm, and does not appear to be unweildy. On 
skirmishing duty the infantry soldier would take his 
* cover” with him, place the point in the earth, lie behind 
it, and pick off his men with ease, the shield forming a 
rest for the rifie. The shield, which is claimed to be 
bullet proof, has been submitted to the War Office, and 
the military authorities are said to view it with some 
favour. 

Cardiff.—A firmer tone has prevailed in steam coal. 
Some Admiralty contracts have been placed with the 
Powell Duffryn Company, the Dowlais Coal and Iron 
Company, and the Glamorgan Coal Company. Small 
steam coal continues in good demand. Shipments of 
patent fuel have been moderate. Current quotations are 
about 10s. per ton. The house coal trade has presented a 
slightly more favourable tone, but prices remain un- 
altered. The iron ore trade continues dull. Last week’s 
clearances comprised 185,435 tons of coal, and 1780 tons of 
patent fuel. From Bilbao there arrived 6413 tons of iron 
ore, and 2764 tons came to hand from other sources. 

North Cornwall Railway.—A North Cornwall Railway 
Bill for extending the powers of the company for the con- 
struction of the authorised railway until August, 1890, has 
passed, without amendment, through a committee of the 
House of Lords. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Yorkshire Collievies and the Hull Coal Trade.—The re- 
turn has been issued showing the quantity of coal taken 
to Hull during the month of April. It aeons a total of 
80,416 tons as compared with 109,768 tons for the corre- 
sponding month of 1884. The decrease of 29,352 is 
largely accounted for by the strikes at Denaby Main, 





from which only 112 tons were sent last month, against | steamers call at St. Pierre, and if a fortnightly service is 


12,904 in April, 1884, 
Carlton Main, Carr House, Aldwarke Main, Corton 


Wood, Elsecar, Lundhill, all show decreases, Allerton | h 


Main sending only 816 tons, against 9296 in April, 1884, 
and Fryston 736 against 7104, Garforth, Houghton 
Main, Hemsworth, Kilnhurst, Kiveton Park, Peck- 
field, Roundwood, Thrybergh Hall, Wharncliffe, Silk- 
stone, and others show considerable increases. Manvers 
Main has sent the largest tonnage—5168 against 
6296 tons, Elsecar coming next with 
against 6600 in April, 1884. The total quantity sent to 
Hull for the four months to April, 1885, is 366,576 tons 
against 390,520 for the first four months of 1884, a 
decrease of 23,944 tons. 
shows an increase, the tonnage last month being 44,336 
against 33,828 for April, 1884. The principal increasing 
markets were California, the United States, Belgium, 
Canada, Denmark, Egypt, Germany. Gibraltar, Italy 
(2123 tons against 55), Malta and Russsia, 
months of 1885 the quantity exported has been 144,751 
as compared with 117,504 tons for the corresponding 
period of 1884, 

Water Supply at Market Weighton.—The ratepayers of 
this town have resolved to put down hydrants in the 
town streets by public subscription. 


| 


5144 ‘tons | 


The export trade from Hull | 


For the four | 


Householders who | 


do not subscribe will have to pay for the water-work’s | 


water in case of fire. 

The Great Strike and Lock-Out.—At the whole of the 
pits where notices have been given and the men have 
left work, the strike still continues. Trade in the district 
is completely stagnated. At Denaby Main, where so 
many evictions have taken place, there is the greatest 
excitement owing to the arrival of a number of ‘‘ knob- 
sticks.” The slightest collision might lead to a riot, as 
the miners on strike are in a very excited condition. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday the attendance 
on ’Change at Middlesbrough was small, and the tone 
was a trifle weaker, although the nominal figure for No. 3 
f.o.b. Tees was 33s. per ton. Advices from abroad con- 
tinue most unsatisfactory. Shipments are poor, there 
having been exported from Middlesbrough up to date this 
month only 22,600 tons. The local iron trade keeps a 
little better, and there is rather more doing at the rolling 
mills and foundries. Hematite iron remains dull at 43s. 
for Nos. 1, 2, and 3 f.o.b. west coast ports. The favour- 
able stocks issued by the Ironmasters’ Association last 
week do not appear to have had any beneficial effect on 
the staple trade. The prospects of peace have also, up to 
the present time, been ineffective in producing business. 
There is no indication of any immediate improvement in 
the pig iron trade, 

The Manufactured Iron Trade.—This industry is steady, 
and prices are firm. Ship-plates are quoted 4/. 17s. 6d. 
and angles 4/. 12s, 6d. per ton, less 25 per cent. at makers’ 
works. The volume of trade is far from being as large 
as it should be, and there are still complaints that the 
productive power is greatly in excess of the demand. 
Many of the mills continue to work irregularly. 


A New Branch of the Iron Trade.—Hitherto it has been 
a source of dissatisfaction to the foreign shipping houses 
who dealt with Cleveland manufacturers that they could 
not get thin sheets rolled here, and were forced to go to 
Staffordshire for orders that they would have preferred to 
jlace in the Cleveland district. This difficulty has now 
een removed. Messrs. Jones Brothers, of the Ayrton 
rolling-mills, have laid down a new mill which is specially 
adapted for rolling thin sheets, and they will be ready in 
about four weeks hence to execute orders, 


Shipbuilding and Engineering.—These industries are 
fairly occupied and the northern rivers show a good deal 
of activity, but there is still plenty of room for improve- 
ment. No orders of any consequence have been given 
out lately for steam shipping, and the work at present 
in hand is being rapidly executed. There is a dearth 
of contracts considering the time of year. The locomotive 
department is busy and bridge builders have a good deal 
todo, but marine establishments are far from fully oc- 
cupied. 

The Steel Trade.—The Consett Iron Company, Bole- 
kow, Vaughan, and Company, and the North-Eastern 
Steel Works Company are all well employed, but there are 
other steel works which have very little to do. For steel 
ship-plates there is a good demand for early delivery, and 
prices are firm, 7/. 2s. 6d. being the figure delivered on 
the north-east coast. There is very little business doing 
in the steel rail trade and the prospects are bad. 

The Coal and Coke Trades.—The price of coal is fully 
maintained, but coke is still languid. The strike at the 
Yorkshire collieries has become a much more formidable 
affair than was at first anticipated. The men are now 
demanding an advance of 10 per cent. It is feared that 
some time will elapse ere the whole of the collieries are 
again in full operation. 


FOREIGN AND COLONIAL NOTES. 

Canada and France.—M. Perrault announces that he 
has succeeded in obtaining a subsidy of 10,000/. per 
annum from the French Government in favour of a line 
of steamers between Montreal and Havre, the Govern- 
ment stipulating that one-half of the steamers shall fly 
the French flag. In addition, a subsidy of 4000/. will 
be granted by the French Government provided the 





Manvers Main, Monk Bretton, | maintained. 


Tunis.—A party of French engineers and hydrographers 

as left for Tunis, charged with surveys for the construc- 
tion of a harbour in the Bay of Gabes, at the mouth of 
the Oued Mellah, in connection with a projected canal 
which is to establish navigab!e communication between 
the Mediterranean and the Chotts. 


Italian Tramways.—The Florentine Tramways Com- 
pany carried last year 2,805,742 passengers, producing a 
revenue of 29,790/. The working expenses of the year 
were 24,260/., leaving a balance of 5530/., increased to 
6460/. by sundry accessory items of revenue. After pro- 
viding for interest on obligations and taxes, a balance of 
38047. remained available for dividend. Of this sum 
3600/. was applied tothe payment of a dividend of 5s. per 
share, 185/. was carried to the reserve fund, and a small 
balance of 19/. was carried forward to the credit of 1885, 
The revenue of the Neapolitan Tramways Company last 
year was 57,683/.; the working expenses of the year were 
41,978/., leaving abalance of 15,705/., reduced to 11,899/, 
by sundry other charges. The company’s Naples net- 
work proper and the Pouzzoles line are now united, and 
a commencement has been made with the laying of rails 
upon the Corso Victor Emmanuel. 


Belgian Coal Exports—The exports of coal from Bel- 
gium in 1884 were 4,608,606 tons, as compared with 
4,441,314 tons in 1883. The total of 4,608,606 tons repre- 
senting the exports of 1884 was made up as follows: 
France, 4,331,210 tons ; the Low Countries, 120,033 tons ; 
and other countries, 157,363 tons. 

Steam Shipbuilding in New Zealand.—Messrs. Kincaid, 
M‘Queen, and Co. have undertaken the construction of a 
steel screw steamer for the Dunedin and Invercargill 
trade tu the order of Mr. Keith Ramsey and others, and 
the work will be commenced immediately upon the arrival 
of the material from England. The cuntract specifies 
that the steamer shall be built entirely of steel, under 
special survey, and classed 100 A at Lloyd’s. The prin- 
cipal dimensions are as follows: Length of keel, 127 ft. ; 
length over all, 135 ft.; breadth of beam, 9 ft. 2 in. ; 
depth of hold, 8 ft. 6in. She is to be fitted with a pair 
of compound direct-acting surface condensing engines, 
indicating 250 horse-power. The diameter of the cylin- 
ders will be 18 in. and 33 in. respectively, each having a 
stroke of 21 in. The boiler is to be of mild steel, 10 ft. 
6 in. in diameter, and having a wong pressure of 80 lb. 
to the square inch. Messrs. Kincaid, M‘(Jueen and Co. 
have seven months in which to complete the contract. 

Canadian Pacific Railway.—The Canadian Pacific Rail- 
way Company is making an effort to induce the Canadian 
Government to grant further assistance, owing to the 
depressed condition of trade throughout the world. The 
company asks the Government to guarantee interest for 
fifteen years, on bonds of the company at so much per 
mile, to enable them to properly equip the system. The 
company is also negotiating for the construction of a short 
line railway from Montreal to the Nova Scotia sea- 
board. A part of the scheme is to take over the control 
of the North Shore Railway from Montreal to (Juebec. 


Atchison, Topeku, and Santa Fe Railvoad.—It is under- 
stood that the Atchison, Topeka, and Santa Fe Railroad 
Company will open up the western coast of Mexico te 
American merchants by a new steamship line from 
Greymas. The company is at work making surveys for 
an extensive cattle yard, which it proposes to build near 
the link Jine which connects with the Southern Pacific at 
E! Paso. 

New South Welsh Ruilways.—The tender of Messrs, 
Foster and Lake for 258,886/. was accepted for the third 
contract of a line from Murrumburrah to Blayney, a dis- 
tance of 45 miles 12 chains. 


THE INSTITUTION OF CIvIL ENGINEERS.—At the meeting 
on Tuesday, the 5th of May, Sir Frederick Bramwell, 
F.R.S., President, in the chair, it was announced that 
the Council had recently transferred Malcolm McCulloch 
Paterson to the class of members; and had admitted 
George Thomas Barlow, Albert Brook, Douglas Cator, 
Jodoo Nauth Dutt, Robert Francis, Joseph Bail Hill, 
Paul George Jacobs, Frederick John Nickols, Henry 
Vernon Remnant, Edward Gower Stanley, and Peter 
Suarez as students of the Institution. The monthly 
ballot resulted in the election of John Argyle, Midland 
Railway ; George David Bellamy, Borough and Water 
Engineer, Plymouth; Joseph Henry Brady, Colonial 
Engineer, Gambier, West Africa; Charles Dawney, 
Buenos Ayres; Charles Haynes Haswell, New York ; 
Thomas David Little, P.W.D., Bombay ; Leopold Dvllfus 
de Meric, Galatz; Adrien Charles Mountain, City Sur- 
veyor, Sydney, N.S.W.; Richard Francis Trevithick, 
Government Railways, Ceylon; and Don Juan Whitte- 
more, Milwaukee. Wis., U.S.A., as members ; of Sisley 
George Batten, Stud. Inst. C.E., P.W.D., India; Arthur 
Horatio Brothers, Sydney, N.S.W. ; John Douglas, late 
Stud. Inst. C.E., Chiswick ; William Henderson, Glas- 
gow; John Bramwell Hollom, Bristol; Albert James 
Humby, Stud. Inst. C.E., L. and S.W. Railway ; James 
Langmuir, Glasgow; Walter John Lomax, Bolton ; 
James Michael Moore, Tralee ; Henry Nelson, P.W.D., 





| India; Sir Reginald Louis Oakes, Bart., Teddington ; 


Charles Beaufvy Pattrick, Wandsworth ; Dashwood 
Poyntz Ricketts, late Stud. Inst. C.E., Ingersoll, Canada; 
Henry Francis Smallman, P.W.D., India; Percival 
Stevens, Trinidad, W.I. ; Charles Baldwin Wake, Stud. 
Inst. C.E., Northampton ; and John Henry Whieldon, 
Pernambuco, as associate members ; and of George Copus, 
Colne Valley Railway ; and Louis John Crossley, Halifax, 
as associates. 
























































$2 


= [Peep SS Sepa aN 
0 / Mic Ld 
J \ 
3 
{ \ 


| bo 


| 











Sc sae: 
WOO WS . 
IN 
‘ 









































eS 























See ean saaeeee 




















0 | 
Z |i 
a4 
fx] 
ea) 
Z, 
C2): | 
z= 
fx) 






























































(‘zEg abog vas ‘woujdrwoseg” 40s) 


‘NO rr - a ei 
NOLLIGTHXA SNOLLNAANI WHEL LY NOWVTIVISNI LHD JTHLOaTH SUAHLONA SNUINAIS 

















ENGINEERING, May 15, 1885. 











G EIFFEL, ENGINEER any conn 





M. 


(For Notice, § 


r 











la 


608.54 (807 32 =, 
a. 


¢ D 




















800.58) Fas : 






erween wes! eae i 55°" 56 * 5550 = 
ST SAS SONA SS eee ARS BRA = nh, 
VAYAIZ VANTAN = LIL AN AEN NA ATNTZAENZ LONE EAN, ENOL IN LN WAU eS 
‘ el : a 
| ¥ 
a i 
a 8 x wl K 
° 2 
& SX 33 \ 
5 (896-725) KS? 3° L, 
Ce Pee wate 96 .72 = f 
* (aas 70) i ies so, mE 4c ES ss X! 


, 
739.35 5am, 


vey 
PERTH = 


N° 1. 


























Fig. 2. General Plan 
Jo. 09 . 
= =F - =]: 
2, =" aes = —s nS 
5.Q0 5-00 ie 15. 00... 5-30. 5 
300 36 yen 
pown--48. 10 nF M14. 00g 19. 40 mg... 20.0 nap ee Pe CR aN « 5. 7B 9. 22 eB. 80 A204 10.50 95.10 y-— 12.40 5-28 -. 13-12. -—'b+ 00 
a Bs é 2 2 8 3 5 & 2 2 a oR R 2 
Wo a PR Ms mre Eeme . Beeer Som a oe ae es 
4 
+ 
F Lg. 8, 
wit 53.992 ~ 55.500 » 55. 500 x 177. 720 65. 190 on +. 
28 Cabies 
6Cables ees i 
RRR MR I eS . a AT RATNER UVM 
a a a | ~ 29 Cables wT RS 24 Cables — Ry = “EL 
ry 4 hy ~ 5 + —a rei * I . i & 4 
SB ‘ é KH ac F H# “ 
z oe 3 RY sEn~ a SN - ie 
; ¢ x 3 D E a he 
4 ki 8 Ki his * . AB zd 
ra = i 8 hy J 4 2 Py 
Wr i & LY 3 SS 4 3 << 
Peas i ie . 4 & bo 
? x = Lx] ¥ 7 b-4 <N ao 
+ 42 “ * 
Y \ 
. —_— poe . 165.00 k . \ 
*, 
x At 
1 a IR /| 
x EK bi Ip IZ\ lo 
: > =» 2 2 
Ww’ B/R/R/R 
4 ‘ \ 
Vv “~ 











— 





ON Tac TOR, 


‘tice, # Page 549.) 


iniT VIADUCT. 


LEVALLOIS- PERRET, 


FRANCE, 

















736 


60 

















4 P P 
* 

‘ ice x = Sa ee 

i Ie es : 














j 


20 Cables 
Fig . d. 


jst Stage 





SSS 


os 


, 24 200 


eet 


SSS 


-o 


q Fig. I. 
3°4 Stage 
Wy : 


SINISE 


~ 
167. 432 


Fig. 13. 
5th Stage 














7 





x. - 16.80 ghee 00. 12.00 17.00 i. 15.00... 49.00 > 
® i : = = - ~ 
: eS, a, oo 3 2 2 
5.00 
oo he 


A Fig. 10. 
AY ond 


rl ~ otage 


© 
> 
c 
S 
e 





263 080 





F 





Ty” 
oS 
yy 
sy ~ 
IS OLS: >; 


Pore 





x KY - 
=a 2-90, 
Et = “il 
a © IR 
a es 
o. 78 





™ 






60.736 
0 068 


Se ett 


v7 
1 OS 
Pa NO PPS, 1 





|| Peascsencs 
} WS, 

















May 15, 1885. ] _ 


ENGINEERING, 





555 








AGENTS FOR “ENGINEERING.” 
Be.aium: P. Bailly, 12, Rue du Parchemin, Brussels. 
Beruin: Messrs. A. Asher and Co., 5, Unter den Linden, 
CatcuTta: G. C. Hay and Co. 
EpinBurRGH : John Menzies and Co., 12, Hanover-street: 
France: Veuve J. Boyveau, Librairie Etrangére, 22, Rue de la 
Banque, Paris ; M. Em. Terquem, 15, Boulevard St. Martin, Paris. 
Guascow: William Love. 
Leipzie:; Alphons Dirr. 
F. A. Brockaus. 
LiverrooL: Mrs. Taylor, Landing Stage. 
MANCHESTER: John Heywood, 143, Deansgate. 
Ostend: Kirkland and Cope. 
RorrerDAM: H. A. Kramers and Son. 
Unitep States: John Wiley and Sons, 15, Astor Place, New York. 
Vigenna: Lehmann and Wenzel, Kirntnerstrasse. 





NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that Subscriptions to ENGINEERING may 
now be addressed direct to the publisher, Mk. CHARLES GILBERT, at 
the Offices of this Journal, Nos, 35 and 36, Bedford Street, Strand, 
London, W.C. The prices of Subscription for one year to the 
United States are: For thin (foreign) paper edition, 1/. 16s. Od. ; 
for thick (ordinary) paper edition, 2/. 0s. 6d. Terms for adver- 
tisements may also be had on application. 


Adverti ts intended for insertion in the current week’s 
issue must be delivered not later than 6 P.M. on Thursday, The 
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NOTICES OF MEETINGS. 

Tur InstiTuTION oF Civi ENGINEERS.—Ordinary meeting, Tues- 
day, May 19th, at 8p.m. Paper to be discussed : ‘‘ The Signalling 
of the London and North-Western Railway,” by Mr. A. M. Thomp- 
son, Assoc. M. Inst. C.E. Papers to be read, time permitting : 
‘On the Theory of the Indicator and the Errors in Indicator 
Diagrams,” by Professor Osborne Reynolds, F.R.S., M. Inst. C.E. 
‘* Experiments on the Steam Engine Indicater,” by Mr. A. W. 
Brightmore, B. Sc., Stud. Inst. C.E. The President’s Conversazione 
will be held, by permission of the Executive Council, in the In- 
ternational Inventions Exhibition, South Kensington, on Friday, 
June 5th, from 9 to 12 p.m. 

PuysicaL Society.—Saturday May 23rd, at 3 p.m. ‘“ Experi- 
ments showing the Variations caused by Magnetisation in the 
Length of Iron, Steel, and Nickel Rods, and on the Spectral 
Image produced by a Slowly Rotating Vacuum Tube,” by Shelford 
Bidwell. Note on “ Electrical Symbols,” by J. Munro. ‘On 
Electrolytic Decomposition,” by J. W. Clark. 

Tue Surveyors’ Institution. — Monday, May 18th, the ad- 
journed discussion on the paper by Mr. W. Mathews (Fellow), en- 
titled ‘‘ The Influence of Taxation upon Rent,” will be ,resumed. 
The chair to be taken at 8 o’clock. 

RoyaL METEOROLOGICAL SociETy.—Wednesday, the 20th instant, 
at 7p.m. Ordinary meeting, at 25, Great George-street, West- 
minster, when the following papers will be read: ‘‘ The Tempera- 
ture Zones of the Earth in Connection with its Biological Condi- 
tions,” by Dr. W. Kippen, Hon. Mem, R. Met. Soc. ‘“‘ Velocities 
of Winds and their Measurement,” by Lieut.-Col. H. S. Knight, 
F.R. Met. Soc., F.R.A.S. ‘Note on Mr. C, Harding’s Paper on 
Wind Velocities,” by Dr. W. Kiéppen, Hon, Mem. R. Met. Soc. 





‘* Note on a Peculiar Form of Auroral Cloud seen in Northampton- 
shire, March 1, 1885,” by Rev. James Davis. (Communicated by 
the President.) 

ENGINEERING SocieTy.—King’s College, London, Thursday, May 
21st, at 4 p.m. A general meeting will be held, when Mr. Bouton 
will read a paper on ‘‘ The Construction of Locomotives.” 

InvENTORS’ INsTITUTE.—Lonsdale Chambers, Chancery-lane. On 
Monday, May 28, at 8p.m., a paper will be read ‘On Electric 
Tramcars,” by Mr. A. Reckenzaun. 

CLEVELAND INSTITUTION OF ENGINEERS.— Monday evening, May 18, 
at 8 p.m., at the Hall of the Literary and Philosophical Society, 
Corporation-road, Middlesbrough. 1. Elections since last meeting. 
2. Discussion on ‘‘ Telpher Lines ; or the Transport of Goods on 
Aérial Tramways, with the aid of Electricity,” being paper read 
at the last meeting by Professor Fleeming Jenkin, LL.D., F.R.S., 
Edinburgh. 8. Paper on ‘‘ Modern Practice in Slide Valves,” 
by Mr. Tom Westgarth, Middlesbrough. 4. Paper on ‘‘ The 
Manipulation of Heavy Forgings,” by Mr. T. Putman, Darlington. 
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SIGNS AND SYMBOLS. 

THE question of revising the existing nomencla- 
ture of electrical science is beginning to attract 
attention; and an interesting communication on 
the subject was last evening made by Professor 
Jamieson, F.R.S.E., to the Society of Telegraph 
Engineers and Electricians. 

Professor Jamieson shows conclusively how per- 
plexing the existing terms for electrical effects are ; 
and how much need there is for a reform of these. 
Not only are there different words and phrases in 
use in different countries to express the same 
thing, but even in one language—for example, 
English—there are two different expressions for 
the same thing; and individual electricians by no 
means confine themselves to the use of a par- 
ticular term. Weneed only instance the words 
‘* tension,” ‘* electromotive force,” ‘‘ potential,” and 
‘* pressure” as being used indiscriminately for the 
same thing. Professor Jamieson supplies a great 
many examples of the kind, from the ‘‘ vitreous” 
and ‘‘resinous” electricity of the earlier writers 
down to the latest inventions, including the 
secondary or storage battery, of which the poles 
are sometimes called ‘‘ positive” and ‘‘ negative,” 
because charged from the positive and negative 
poles of the dynamo respectively ; whereas they 
are, according to the older view respecting primary 
batteries, in reality the negative and positive poles 
of the accumulator. A recent proposal to over- 
come this discrepancy is to call the plates of the 
accumulator charged from the positive poles of the 
dynamo “‘ positive-pole plates,” and those charged 
from the negative pole of the machine ‘‘ negative- 
pole plates.” 

The word ‘‘ accumulator” itself, as Mr. Jamieson 
points out, is open to objection ; since a secondary 
battery does not, strictly speaking, accumulate 
electricity. Leyden jars and condensers were for- 
merly called accumulators with more reason, since 
they do collect electricity as such; whereas a 
secondary battery in a chemical appliance in 
which electrolytic action is reversible, and in re- 
versing generates electricity. 

The word ‘‘ electric-pressure”” has come into use 
in connection with electric lighting, and is a handy 
word, because it enables the mind of a practical 
person to grasp the idea of potential much better 
than that abstract term. It has its material analogy 
in the pressure of gas or water in a pipe, and thus 
appeals to the mechanical engineer. For the pur- 
pose of pure electric science, however, it cannot be 
admitted ; since the likeness between the electric 
and hydraulic effects in question is, so far as we 
know, merely analogy ; and it would be doing an 
injustice to students of electricity, as well as per- 
petuating a confusion, if the word were adopted for 
both effects. It is essential in teaching that the 
student should start with clear ideas of the 
elementary facts of the science, and these can only 
be inculcated by a lucid terminology. He should, 
if possible, have nothing to unlearn, whatever he 
may afterwards have to learn; and though the 
word pressure may be used by the practical engineer 
for the sake of convenience, it should not be used 
by the student, except for the purpose of illustra- 
tion by analogy. 

Any reform of electrical terminology ought, there- 
fore, to begin at the root; and theoretical words 
and phrases should be first selected and adopted. 
These ought to be of such a character as to convey 
clear and correct notions to the mind of the stu- 
dent ; and at the same time to be capable of being 
used by the practical man without resort to some 
other word which suits him better. There is 
no vital objection to practical men using other 








terms in preference to the terms of the schools ; 
but it would be better if there were no occasion for 
them to do so, and that the same words meant 
always the same things throughout the whole range 
of the science. 

At present there are some writers of text-books 
who adopt their own system of terms, and we had 
almost said their own code of signals. This is a 
very reprehensible and pedantic course to take, be- 
cause after the student has once mastered the 
system in question (which requires a mental exer- 
tion almost as great as learning the science itself), 
he finds himself in possession of a unique language 
into which he must translate the terms of ordinary 
works before he understands them. 

Not only in electricity but in magnetism does the 
same confusion reign. Thus the ordinary “north” 
pole is sometimes called the ‘‘ north-seeking pole,” 
the ‘‘ marked pole,” or the ‘‘austral pole,” while 
by some it is painted red and by others blue. 
If, as Mr. Jamieson says, the pole in question were 
called the ‘‘ north pole” once for all, much vexa- 
tion would be saved. Clearly that is the sensible 
plan to follow, and the one fraught with least con- 
fusion. He also remarks that it might be painted 
red ; but we think that in this case blue would be 
the more appropriate colour. Has he forgot the 
words of his national poet, Burns, touching an 
electrical subject, the aurora borealis : 


‘The cauld blue north was flashin’ forth 
Wi hissin’, eerie, din.” 
Red is more appropriate to the warm south in our 
hemisphere. 

However that may be, we come now to another 
partof Professor Jamieson’s communication, namely, 
the great diversity of letters used in electrical nota- 
tion as abbreviations of terms. Here every writer 
is free to choose his own letters ; but although this 
privilege is exercised to the full, we seldom find a 
writer who adheres to those of his own choice. In 
the same book he employs different letters as 
abbreviations for the same thing ; and two different 
diagrams dealing with the same apparatus will have 
different letters to distinguish these. It is all the 
more necessary, therefore, that there should also be 
recognised abbreviations for the electrical terms 
adopted, so that uniformity of terminology should 
be borne out by notation too, and the reader 
saved a waste of time and thought in reading or 
consulting different authors. 

A ‘Note on Electrical Symbols,” by Mr. J. 
Munro, has also been communicated to the Society, 
in which the author advocates the adoption of 
additional symbols to the few which have been used 
by telegraph engineers, in order to meet the wants 
of the time and the development of electrical en- 
gineering. These symbols, thus elevated into a 
kind of system, would be of universal employment, 
so that a drawing or engraving of the connections 
of an installation or testing arrangement would 
show, as nearly as possible at a glance, how the 
apparatus were connected together. In this way 
a saving of time and trouble would be effected ; 
and in printed descriptions the self-explanatory 
symbols would, to a large extent, obviate the ne- 
cessity of appealing to the text while following out 
an illustration. In the case of foreign languages, 
this would be an additional advantage. Examples 
of such symbols are given by the author, for electric 
lighting and other apparatus. One of these is the 
dynamo symbol ©, consisting of a circle between 
two lines, one of which is made thicker than the 
other to distinguish the poles, whendesired. Other 
symbols given are ©, or © for an incandescent 
lamp, the wire running through the circle either 
straight or with a loop or kink upon it ; and -o- for 
an arc lamp, the wire showing a break in the circle 
which indicates the arc. The circles represent the 
globes in either case; and in the case of the arc 
may be made larger than in the case of the in- 
candescent lamp. The secondary or storage battery 
could be indicated by reversing the ordinary battery 
symbol, thus, |]. 

Professor Jamieson has done good service in 
calling attention to the condition of electrical 
nomenclature at this time. He proposes that a 
committee of the Society of Telegraph Engineers 
should review the subject, and that finally an 
International Congress or Committee should deal 
with it as the International Congress dealt with the 
question of electrical units. The matter will 
evidently require international action ultimately ; 
but perhaps it would help to bring this about and 
maintain the claims of English electricians, if an 
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English Committee were first to consider the matter 
froman English point of view. The claims of the Eng- 
lish language are second to none in this connection. 








THE JURORS OF THE EXHIBITION. 


THE complete organisation of an exhibition in- 
contestably presents difticulties of no mean order ; 
and the manner in which the machinery of the 
Inventions Exhibition is worked, shows that there 
are able minds and trained hands in the service of 
the Executive Council. Despite this concentration 
of skill, some little jarring has already occurred : sus- 
ceptibilities have been ruffled, for which courteous 
apologies have indeed been tendered. These latter 
are, however, but poor lenitives for hurt feelings. 





As in the Health Exhibition, a number of gentle- 
men eminent in various branches of pure and 
applied science had been invited to act as jurors. | 
On intimating to the Commission notification of | 
their acceptance, their names were submitted to | 
H.R.H. the Prince of Wales for approval. This | 
being granted, these gentlemen were favoured with | 
a special communication apprising them of their 
official appointment, and inclosing detailed instruc- 
tions concerning matters within their purview. On | 
application at the jury room, they received their 
silver medals, which, with a special interleaved 
copy of the catalogue, is intended to complete their 
official insignia. 

As some of the selected jurors might happen to 
be either exhibitors themselves or to belong to 
exhibiting firms, a special clause had been inserted 
in the printed instructions to the effect that ‘‘ Exhi- 
bitors who accept the office of jurors cannot either 
by themselves, or by any firm in which they may | 
be partners, compete for any of the awards.” | 

All exhibitors knew, therefore, that by their | 
acceptance and retention of the honorary office of | 
juror, they were ipso facto disqualified for any of | 
the Exhibition awards. It may be that some re- 
tired in consequence of the above prohibitory | 


| 





willing to waive the personal advantages arising | 
from the public recognition of the merit of their | 
inventions in order to place their professional ability | 
at the services of the Jury Commission. It is just | 
here that the jarring occurred, and that a) 

or | 


susceptibilities were violently dealt with. 
instead of receiving an acknowledgment of their | 


disinterestedness, these high-minded jurors-by- | 
nomination received, incredibile dictu, a communi- 
cation from the Jury Commission informing them, | 
of course in euphonious phraseology, that it had | 
been decided not to appvint as juror any gentleman- | 
exhibitor. This piece of intelligence came most | 
unexpectedly and abruptly to men who had been | 
courteously solicited to serve as jurors, whose ap- 
pointment had been approved by the Prince of | 
Wales, who had received a finely-worded letter of | 
thanks from Sir Frederick Abel on his own and his | 
colleagues’ behalf, and who, perchance, had attached | 
their silver medals—in true jurors’ fashion—to their | 
watch-chain, and even explained its graceful design | 
to a circle of friends. 

The apologetic words which followed the an- | 
nouncement of disqualification scarcely sufticed to | 
allay the natural surprise and just irritation which | 
such an unlooked-for decision must have caused. | 
It would have been more seemly had the Jury | 
Commission kept back their invitations and ‘‘In- | 
structions” until they had fully matured their 
views and come to their final and unchangeable 
conclusion on this point. They would thus have 
avoided showing an unpleasing vacillation and 
giving much offence. Moreover, the decision is 
scarcely a wise one ; for the Commission thus de- 
prive themselves of the services of many excellent 
men and competent judges. To take but one case. 
We know that the Physical Society is an exhibiting 
body, and that Dr. Guthrie, its worthy president, | 
is particularly interested in Groups 13 and 28 (Elec- | 
tricity and Philosophical Instruments). Now, one 
is tempted to ask how will the Jury Commission 
deal with this respectable and respected society ? 
Will they be consistent, and decline to appoint any 
members of the society as jurors, or will they brave | 
the charge of inconsistency and invite Dr. Guthrie, | 
Lord Rayleigh, Captain Abney, Professor Adams, 
or others to accept the honorary office of juror ? 
It remains to be seen which horn of this trouble- 
some dilemma they will embrace. 

In the meantime, it must be conceded that this 
episode is hardly in keeping with the dignity which 
usually characterises official acts and transactions. 


THE ROYAL SOCIETY SOIREE, 1885, 


On Wednesday evening, the 6th inst., Professor 
Huxley, the President of the Royal Society, enter- 
tained a large number of the Fellows of the Royal 
Society and a number of distinguished guests at the 
Society’s rooms in Burlington House, and, as on 
previous similar occasions, there were exhibited 
throughout the different rooms objects of scientific 
interest. Upon the walls of the room in which the 
President received his guests was a series of studies 
in coloured chalk, illustrative of the different phases 
of the eclipse of the moon of the 4th of October in 
last year, and another series of very interesting 
chalk studies recording the magnificent roseate 
effects uf sunset and after-glow, which during the 
winter of 1883—1884 attracted so much attention, 
and which gave rise to much speculation among 


meteorologists as to their cause and origin, and | 


which by a remarkable concensus of opinion have 


been set down to the presence in the higher regions | 


of the atmosphere of immense quantities of vol- 
canie dust. Both these series of sketches were 
contributed by Mr. Ascroft. 

In the reading-room Mr. Frank Crisp exhibited, 
by means of an exceedingly prettily-constructed 
little apparatus fitted on to the stage of a microscope, 
the combustion of different metals within the dis- 
charge spark of an induction coil, and by a supple- 
mentary spectroscepe, also attached to the micro- 


scope, the spectra of the different metals so burnt | 


could be studied and compared. In the same room 


Mr. Coppock exhibited a number of medical and | 


other thermometers, in which the special feature of 
interest consisted in giving to the cross-section of 
the stem of the thermometer a lenticular form, the 
two sides of the tube being portions of cylindrical 
lenses; by this means, whilst there is no refractive 
displacement in a vertical plane so as to affect the 
reading of the instrument, the thickness of the 
mercurial column is magnified from eight to twelve 
times, and is therefore more easily read. 


air in mines and other places. 


an interesting instrument, which would require the | 


aid of drawings to describe, for tracing out sine- 


curves, and by which the harmonic components of | 


periodical phenomena can be represented by corre- 
sponding figures. 
Mr. Andrews exhibited a series of photographs of 


fractures of railway axles, broken under breaking | 


tests at the Wortley Iron Works, Shettield, and Mr. 
TG. 


corded and printed verbatim as rapidly as it is 
uttered by an ordinary speaker. This instrument 


exhibits great beauty of design and construction, and | 


we intend to illustrate and describe it on an early 
occasion. 
number of beautiful specimens of objects of precision 
constructed of platinum and iridio-platinum. These 


consisted of (1) a series of iridio-platinum weights | 
absolutely adjusted to a density of 21.566; (2) | 


some unfinished weights for the Comité Inter- 
t=) 


nationale du Metre also of the density of 21.566; | 


(3) a coil of platinum wire of a diameter of .00075 in. 


prepared by simple drawing, and (4) a specimen of | 
platinum wire produced by the Wollaston process, | 


which consists of drawing a silver wire having a 


platinum core down to extreme fineness, and | 


afterwards dissolving away the silver in nitric 
acid, leaving the nearly invisible platinum core. 
Professor Hele Shaw exhibited some new appli- 
cations of his very beautiful spherical integrator 
which he recently brought before the Institution 
of Civil Engineers, one of these applications being 
a very simple and accurate instrument for computing 
the areas of inclosed figures. 

Mr. J. J. Hicks exhibited one of Professor 
continuously photographing the luminous image of 


silvered glass (the axis of the sphere and camera 
lying in the meridian), traces out on the sensitised 
surface a curve, the continuity of which is a measure 
of the prevalence of sunshine during the day, and the 
position of any break in that continuity is a record 
of the time at which the sun became over-clouded. 
| Mr. Hilger, who has now so high a reputation for 
| high-class accuracy and finish in physical apparatus, 
exhibited some exceptionally fine spectroscopes with 
| diffraction gratings, and a very delicate star spectro- 


Mr. | 
clause ; but there were certainly others who were} Coppock also exhibited a combined sunshine re- | 
corder and sundial for any latitude, and an anemo- | 
meter for determining the velocity of currents of | 
In the principal | 
library, General Strachey, R.E., F.R.S., exhibited | 


Daw exhibited a specimen of his new type | 
writer, by which, it is stated, a speech can be re- | 


Mr. G. Matthey, F.R.S., exhibited a| 


scope fitted with prisms of Iceland spar and lenses 
of quartz, which he has lately constructed for the 
Observatory at Elphinstone College, Bombay. Mr. 
Hilger exhibited alsoa fine collection of large prisms 
and a very simple and accurate fan governor for 
controlling the speed of a telescope-driving clock 
for the Observatory of Rio de Janeiro. 

What were perhaps the most interesting contri- 
butions to the interest of the evening were those of 
Mr. Shelford Bidwell, whose name is well known 
to the readers of this journal for his very successful 
experiments in connection with both the phono- 
graph and photophone. Mr. Bidwell exhibited 
a series of beautifully-arranged experiments in 
illustration of the variations in the lengths 
of bars of iron, steel, and nickel produced by 
subjecting them to magnetisation, and among 
others he showed the following most remarkable 
experiment. A vertical iron rod is placed in the axis 
of a magnetising solenoid of insulated copper wire, 
its lower end is fixed to a rigid support, while its 
upper end is attached to the short arm of a long 
| lever supported on knife-edges, the longer arm of 
|the lever actuating a small mirror by which the 
}image of a luminous slit is caused to be projected 
}ona vertical scale at the other end of the room, 
|and by the displacement of which extremely minute 
| variations in the length of the iron bar can be de- 
|tected and measured. With this apparatus Mr. 
| Bidwell showed that with a magnetising current of 
electricity such as Dr. Joule called a saturating 
| current—that is to say, a current of such a strength 
jthat the bar was magnetised to what was_be- 
| lieved to be its maximum capacityand beyond which 
| it has hitherto been considered no increase of cur- 
rent could affect it—elongation is produced in a 
| bar of iron or steel, a fact often demonstrated 
| before ; but by increasing the strength of the 
current to three times what was considered a 
|current of ‘‘ saturation,” Mr. Bidwell has found, 
/and demonstrated on the occasion to which we refer, 
that the length of the bar is unaffected on making 
or breaking the circuit, whereas on increasing the 
current to six times the “‘ saturating’ current, or 
twice that of the current last referred to, then the 
bar, instead of being lengthened, is considerably 
shortened. 

Mr. Shelford Bidwell also exhibited an interesting 
| experiment in physiological optics ; he showed that 
if a vacuum tube, conveying an electrical discharge, 
| is slowly rotated, it appears to be followed at an 
langular distance of about 30 deg. by a fainter 
spectral image of the tube, rotating at the same 
speed, and therefore always at the same angular dis- 
| tance behind it, and a still more remarkable pheno- 
menon takes place if the rotation of the tube be 
suddenly arrested ; for then instead of the spectral 
|image stopping at the same moment as_ the 
|tube, and at the same angular distance from it 
as it remained during its rotation, or instead of 
disappearing at that moment, both of which effects 
might have been expected, it apparently goes on 
in its rotation following up the tube itself and dis- 
|appears at the point at which the tube appeared 
to stop. These experiments were very interesting 
and attracted considerable attention at the soirée, 
| which was very largely attended and was in every 
way successful. 











PRIVATE BILL LEGISLATION, 

THE promoters’ case for the Manchester Ship 
Canal having concluded before the Committee of 
| House of Lords with evidence as to its com- 
|mercial advantages and prospects, the Bridgwater 
Canal Company, including those interested in the 
Mersey and Irwell Navigation, commenced the 
| proceedings in opposition, They stated that they 
|}have done much to improve the water communi- 
|cation between Manchester and Liverpool, espe- 
|cially by the substitution of a movable weir in 
place of the fixed structure at Throstle Nest, by 


| Herbert McLeod’s sunshine recorders, which, by | which the channel in the neighbourhood had been 


| permanently deepened. They now proposed works 


| the sun as reflected by a spherical mirror, or ball of | which would be practically a reconstruction of the 


| Mersey and Irwell Navigation from end to end, that 
is to say, from near Runcorn to Manchester. In 
several cases two ponds were to be thrown into one. 
The canal was to be widened and the locks improved 
and the depth increased to 10 ft.; it would thus be 
made available for the passage of large craft of about 
300 tons capacity, such as they consider, would be 
ample to supply the wants of Manchester and render 
quite unnecessary the construction of their great 
rival the Ship Canal. Itis understood that the pro- 
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moters have since come to an agreement with the 
trustees of the Bridgwater Canal by which, in the 
event of their Bill passing, they will purchase that 
undertaking, including the interest in the Mersey 
and Irwell Navigation, and all the docks, ware- 
houses, and wharves belonging to both, for the 
sum of 1,710,000l. 

On behalf of the London and North-Western Rail- 
way, Mr. Findlay, general manager, expressed at 
some length his opinion that the traftic on the canal 
would not be sufticient to make the undertaking a 
financial success. He challenged the accuracy of the 
figures upon which the promoters based their expec- 
tation of revenue, for after careful inquiry he found 
that in the case of the trade of Liverpool the actual 
amount was but two-thirds of that assumed, and of 
this but little more than one-half was composed of 
goods upon which a paying toll could be levied. In 
cross-examination, he admitted that at the present 
time his company were considering the revision of 
the rates between Liverpool and Manchester, which 
would probably do away with some of the obnoxious 
charges, the effect of which would be to retain a 
good deal of the traftic in the present channels. 
He was of opinion that there would be much diffi- 
culty in raising the necessary capital, because under 
the present restrictions as to paying interest during 
construction so large a sum would be locked up for 
a long time upon which no return in the shape of 
dividend could be given until the entire completion 
of the undertaking. He instanced the case of the 
Regent’s Canal, City, and Docks Railway, which 
would have all the elements of financial success 
when completed, but could not be started until 
some relief from the existing law, which forbids 
payment of interest out of capital, would enable the 
capital to be raised. It may here be remarked that 
a recent decision upon the second reading of that 
Bill is an important step in that direction. Repre- 
sentatives of the other opposing railway companies 
followed much the same line of evidence, and Mr. 
H. Oakley, general manager of the Great Northern 
Railway, supported the petition of the Cheshire 
Lines Committee, of which his company is a partner. 
He said that his experience and knowledge of the 
working of canals and docks led him to believe that 
the assumption of the promoters, that the cost of 
working the canal would not be more than 15 per 
cent. of gross receipts, would not be found correct 
in practice, especially if much labour or mechanical 
power at the locks and quay should be found neces- 
sary. With regard to the raising of the railways 
in which he was interested, so as to pass over the 
canal, he said that would be a permanent damage 
to them, and would give their rivals, the London 
and North-Western Railway Company, an unfair 
advantage in the fierce competition now carried on 
for traftic between Manchester and Liverpool. They 
were now running trains every hour between those 
cities, which in many instances accomplished the 
journey in forty minutes. The obstruction which 
would be caused by the raising of their line 48 ft. 
would add afew minutes to the running time, and 
therefore handicapped them to that extent. He 
admitted that the interposition of the proposed 
gradients of 1 in 155 in an otherwise comparatively 
level line would not stop their working, but would 
afford them fair grounds to demand compensa- 
tion. 

A Committee, with Lord Hatherton as chairman, 
have been engaged upon the Cardiff, Penarth, and 
Barry Junction Railway and the Barry Dock and 
Railway. These two schemes in great part have the 
same object, namely, the direct railway communica- 
tion by way of Penarth between Cardiff and the 
Barry Docks. The former Bill is independently pro- 
moted and includes the construction of six railways 
of an aggregate length of about 12} miles; the 
capital to be raised is 400,000/.. The other Bill is 
promoted by the Barry Docks and Railway Com- 
pany authorised last year. It includes one railway 
only, 33 miles in length, between Cadoxton and 


Penarth, the proposed additional capital being 
120,000/. The Committee have granted the powers 


for the construction of the railway from Cadoxton 
to Penarth contained in the latter Bill, and with 
that exception all the railways contained in the 
former, all running power being struck out of 
both Bills; by this arrangement the Taff Vale 
Railway are prevented from obtaining exclusive 
access for the traftic passing over their system to 
the docks at Cardiff, Penarth, and Barry. 

The next Bill under consideration by this Com- 
mittee is that authorising the purchase of the under- 
taking of the Bute Docks by the Taff Vale Railway 





Company. According to the Bill the amount to be 
paid, including cash payments and transfer of ordi- 
nary and preference shares, will be something 
under two millions, in addition to which there will 
be a percentage on landing rates, and a royalty on 
materials shipped. 

The Columbia Markets and Railways Bill has 
been reported; by this railway communication 
by means of sidings from the North London 
Railway is to be afforded to that establishment. 
The Elham Valley Railway Deviations Bill has also 
been reported, and the opposition to the Shanklin 
and Chale Railway has been withdrawn. 

Of the Bills introduced into the Commons a large 
number have been withdrawn since our last report, 
including the London Central, King’s Cross, Charing 
Cross and Waterloo and Clapham and City Subways ; 
the Charing Cross and Waterloo Electric, Stour- 
bridge, Western Merionethshire, Worcester and 
Broom No. 1, and the Felixstowe, Ipswich, and 
Midlands Railways, and the Tower Duplex Bridge 
Bills. The first-mentioned two subways were the last 
of those, the object of which was to improve the north 
and south communications in the metropolis, and 
the last-mentioned railway was one of the most ex- 
tensive schemes which have been introduced in Par- 
liament of late years. On the other hand the op- 
position to the Wrexham and Ellesmere and 
Rhondda and Swansea Bay Railways Bills has been 
withdrawn ; the latter Bill has been shorn of most 
of the works originally included in it and only one 
small junction remains. The Wrexham and Elles- 
mere Bill authorises the construction between those 
towns of a line 12} milesin length, passing through 
or near Bangor and Overton; this will form a junc- 
tion between the systems of the Cambrian Railway, 
and that of the Wrexham, Mold, and Connah’s 
(Juay Railways, and by means of the latter with 
the Manchester, Sheftield, and Lincolnshire Rail- 
way. 

In Group II., the works proposed by the Metro- 
politan Railway Company in their Various Powers 
Bill have been approved. They consist of a branch, 
24 miles long, from their Aylesbury and Rickmans- 
worth line, in the parish of Amersham, to the town 
of Chesham, also a deviation, 5} miles in length, of 
the before-mentioned line in the parishes of Amer- 
sham and Little Missenden, and of the construction 
of a station at Baker-street, midway nearly between 
King’s Cross and Farringdon-street. 

The following Bill, that of the South-Eastern 
Railway Company, was also successful as regards 
the company’s proposed works, which are widenings 
about 3$ miles in aggregate length, of their Green- 
wich, North Kent, and Tunbridge lines, between 
the Grand Surrey Canal and a point near Lee 
Station. It also includes a connecting line between 
Sandgate and the camp, and also a line much improv- 
ing the access to Folkestone Harbour ; this com- 
mences bya junction withtheir main line at Cheriton 
Arch Station and making a long curve round the 
east side of Folkestone, joins the harbour branch 
near its termination. A great extension of the har- 
bour works is also proposed. 

In the Commons the Various Powers Bill of the 
Metropolitan Board of Works has been before the 
Committee on Group E, of which the Honourable 
Algernon Egerton is chairman. The first part taken 
was that referring to the proposed new street from 
Theobalds-road, and its junction with Gray’s Inn- 
lane, past Wilmington-square, to St. John’s-street- 
road, opposite Brewer-street. This will complete 
a first-class thoroughfare from Kensington by Hyde 
Park and the roads of the Board at present complete 
or in course of construction, right up to Highbury 
and the north-east part of the metropolis. The new 
street will be 50 ft. wide, including roadway 30 ft. 
wide, and two footpaths each 10 ft. wide ; its length 
will be 3800 ft., of which 700 ft. will be 1 in 38, com- 
paring with a gradient of about 1 in 24, 500 ft. long 
on the existing tortuous route. The Fleet valley will 
be crossed at Warner-street by a viaduct 120 yards 
long, with amaximum height of 26 ft. The estimated 
cost is for works 43,000I., and for property 374,000/., 
the recoupment on the latter being 59,500/. A small 
portion, about 1600 superficial feet, will be taken 
from the grounds of Coldbath Fields Prison, in order 
to avoid a very awkward curve in the road. There 
being practically no opposition, the Committee de- 
clared the preamble proved of this part of the 
Bill. The next part proceeded with was that re- 
lating to the ferries proposed at Woolwich and 
Greenwich. Sir Joseph Bazalgette stated that 
pontoons for the Woolwich Ferry would be placed 
opposite Nile-street about 60 yards west of the exist- 





ing ferry of the Great Eastern Railway Company. 
The river here is 510 yards wide between the banks, 
and the distance between the pontoons on each side 
of the river would be 360 yards. At Greenwich 
the pontoons would not be exactly opposite each 
other, that on the Greenwich side being situate 
at the east end of the existing landing-stage, 
and that on the Isle of Dogs being placed at 
Barque-street, about 100 yards east of the pre- 
sent ferry at Johnson’s Draw Dock, the distance 
between them being 300 yards ; the latter pontoon 
will be placed but 90 ft. from the high-water mark 
on that side, and as the river bed here is shelving 
some dredging will have to be carried out to keep 
the pontoon afloat and enable the ferry boats to 
come alongside. The ferry boats, three in number, 
one being kept in reserve, will each be 151 ft. 
long, 63 ft. 6 in. wide over the paddle-boxes, the 
draught being 4 ft. and the tonnage 1323 tons; 
each paddle will be worked by an independent 
engine. The capacity of each boat will be 
1000 passengers and ten vehicles, and in order to 
diminish as much as possible the incline for the pas- 
sage of the latter from the pontoons to the shore, 
both pontoons and steamer will be double-decked, 
the vehicles using the upper deck in both cases, and 
the incline of the bridges forming the communica- 
tion to the shore, will not exceed 1 in 15 in extreme 
states of the tide. Powers, subject to the approval 
of the Conservators of the Thames, are proposed to 
be taken for the regulation of the river traffic in 
the vicinity of the pontoons, as well as to lay chains 
across the river-bed by which a specially designed 
ferry-boat or floating bridge, as at Saltash, Ports- 
mouth, or Southampton, may be enabled to cross 
the river in spite of fog or such other local condi- 
tions which might interfere with the transit of boats 
provided with independent means of progress. The 
estimated cost of the works included in this part of 
the Bill is 74,000/., and of property 45,000/. The 
boats will cost 39,000/., and the annual expense of 
working the ferries at quarter-of-an-hour intervals 
is estimated at 8000). Sir Frederick Bramwell, 
Mr. H. Law, and Mr. B. Baker supported the 
case ; the latter gave some interesting facts relating 
to ferries in different parts of the world, especially 
those at New York and between Liverpool and 
Birkenhead, from which it appeared that there are 
about thirty at the former place and about eight 
at the latter. The most important of them all 
is the Fulton Ferry between New York and 
Brooklyn, which carries 1,100,000 vehicles and 
22,000,000 foot-passengers annually; this latter 
number about equals the whole of the traffic on the 
Liverpool ferries, and in proportion to the length of 
the journey is five times that on the Metropolitan 
Railway. The boats employed are for the most 
part of almost the same dimensions as those de- 
signed for the Thames ferries. A great many wit- 
nesses were called to prove the great public ad- 
vantage which would result from the establishment 
of these ferries, and the practically useful means of 
communication they would afford across the river 
at the places. The River Thames Steamboat Com- 
pany, formerly known as the London Steamboat 
Company oppose, as they object to the obstruction 
which the proposed pontoons would cause to free 
access to the pier, in their neighbourhood, and also 
to the interference with the navigation of the river 
which would result from the frequent transit 
of the ferry boats. The Conservators of the 
Thames object to the power being granted to any 
body but themselves to make bye-laws regulating 
the river traffic. They also strongly oppose the 
laying of chains across the river bed because such 
would interfere with the free progress up and down 
the river of vessels which at present regulate their 
course by means of dragging their anchors along the 
river bed. Should these anchors foul the chains, 
great difficulty would be experienced in releasing 
them, and much delay be caused. The promoters 
offered a clause which would enable the Conservators 
to veto this proposal, but they are not satisfied with 
this, as they are afraid that in an unguarded moment 
they might be weak enough to consent to this part 
of the scheme, which they now consider so dan- 
gerous. 

In Group IV., the London and South-Western 
Various Powers Bill has been passed. The principal 
work in this was the extension of their Thames 
Valley line from Shepperton to their Weybridge 
and Chertsey line, forming junctions therewith 
near Chertsey and Addlestone, the total length 
being about 2} miles. 

Group VI., the Committee of which Mr. A. Vivian 
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is chairman, have before them the Worcester and 
Broom Railway Bill No. 2, which is independently 
promoted to extend to Worcester a line of com- 
munication in an east and west direction, made up 
of the lines of several independent companies now 
existing or authorised between Olney on the Mid- 
land Railway in Northamptonshire, to Broom on 
the same company’s line in Warwickshire. The 
proposed line is about 16? miles in length, and 
commences in Worcester, both at an independent 
station, and by a junction with the Great Western 
Railway, near Shrub Hill, and passing near 
Broughton and Atherton, terminates by a junc- 
tion with the Evesham, Redditch, and Stratford- 
upon-Avon Railway, near Broom. Witnesses were 
called, who spoke to the expected advantages which 
this line from its competitive nature might confer 
on Worcester, and gave as an instance that traftic at 
present took three days to get to London vid the 
Great Western Railway, which was now the most 
direct route, but should the line be authorised the 
traffic might be sent vid the Midland, through 
Bedford, or vid the London and North-Western vid 
Blisworth, ata great saving in time. The route 
would also be very much shortened between Wor- 
cester and Bedford and Cambridge. The capital 
sought to be raised is about a quarter of a million. 

The Committee on the Bills in Group VII., Mr. 
Blennerhasset being chairman, have had before 
them the Great Northern Railway Various Powers 
Bill, and have passed the Heanor Branch, the prin- 
cipal work proposed in it. This is a line about 
3$ miles in length, which commences by a junc- 
tion with the Derbyshire and Staffordshire line of the 
company at a point about half a mile south-west of 
Ilkeston Station ; it is thence carried for the greater 
part of its distance alongside the Shipley branch 
of the Midland Railway to a point about half a 
mile south of Heanor. The last-named company 
opposed, as the proposed line will compete with 
them for most of the traffic from the collieries with 
which their Shipley branch communicates. 

In Group VIII., Sir John Ramsden’s Committee 
have had before them the Mersey and Wirral Rail- 
way Bills, which have been passed. By the former 
it is proposed to construct railways both in Birken- 
head and Liverpool to connect the lines of the 
Chester and Birkenhead joint railway with the 
lines of the Liverpool Dock Railway. The latter 
Bill includes the construction of about 153 miles 
of line connecting the authorised line of the Wirral 
Railway Company and of the Mersey Railway Com- 
pany at Birkenhead, with the Chester and Connah’s 
Quay line, authorised last year, at the north end 
of the proposed swing bridge over the River Dee. 
This line has been greatly supported by the Premier, 
and in aid of it he gave evidence which was listened 
to with much attention. By it will be secured a 
short route into North Wales from Liverpool, as 
well as an independent access from the coalfields 
of Wrexham and neighbourhood, to Liverpool and 
Birkenhead. The amount of capital to be raised for 
this purpose amounts to about half a million. 

The North Wales Narrow Gauge Railway Com- 
pany’s Bill has been passed. This included the ex- 
tension of their line to the seaside at Carnarvon 
and the improvement of their Bryngwyn branch 
by alteration of the incline. 

The Dore and Chinley, Isle of Axholm, London 
and North-Western, Midland, Great Eastern, and 
Lancashire and Yorkshire Railway Bills have been 
sent to Committee upon unopposed Bills. The 
Stourbridge, Western Listowel, and Ballybunion 
and Cork, and Fermoy Direct Railway Bills have 
been withdrawn. 








NOTES. 


UsE OF QUICKSILVER AS AN INSECTICIDE. 
Some months since we noticed the statement that 
Dr. Bauer, of California, had discovered that quick- 
silver is a complete antidote againt phylloxera. It 
is now stated by the Engineering and Mining Journal 
that elaborate tests are being made of the process, 
The result will be awaited with very great interest. 
It is also stated that arsenious oxide in the soil isa 
very efficient protection against many of the worst 
pests, killing insects and grubs, and destroying the 
larve, from which come all the worst enemies of 
the farmer and fruit grower. 
Tue Late Mr. R. D. Napier, Guiascow. 
It is with very sincere regret that we announce 
the death of Mr. Robert D. Napier, of the firm of 
Napier Brothers, engineers, Glasgow. We shall 





reserve till our next issue any biographical notice of 
the deceased, but we may here state that he was 
the last surviving son of the late David Napier, one 
of the early pioneers of steam navigation, in which, 
indeed, he was really a man of mark. But Robert 
D. Napier was himself also a man of mark, without 
any regard to hiseminent father. His death, which 
was somewhat sudden, occurred on Friday, the 8th 
inst., at a time when he seemed to have many years 
in store for himself, for he was only about fifty-nine 
years of age at his death, and showed signs of 
great physical and mental activity even avery few 
days before that sad event overtook him. 


THE Missinc TELEGRAPH Sup ‘* MaGneta.” 

There is now little or no hope of the s.s. Magneta 
ever reappearing, as one of her boats has been 
seen floating adrift 200 miles west of Cape Finnis- 
terre by the captain of the Palmyra. There is 
reason to fear that the Magneta has foundered in a 
gale like the La Plata, which went down in the 
Bay of Biscay some ten or eleven years ago. The 
Magneta was a new ship, and carried fifty-four 
souls including the electrical staff. She went out 
for the Eastern Extension Telegraph Company 
under the command of Captain Merrale ; the chief 
electrician on board being Mr. J. M. Miller, a 
young man whose promotion in the service of the 
company has been rapid. Several others, includ- 
ing telegraph operators and passengers connected 
unofiicially with the company, were also on board, 
besides the officers and crew. The cause of the 
disaster is unknown, as the ship was newly built 
and stood her trial trip from the Clyde to the 
Thames through stormy weather in February last 
to the satisfaction of the captain. It may be re- 
marked that the deck machinery and top hamper 
of a telegraph ship are sometimes considerable. 


THE PENETRATION OF LicHT IN WATER. 

Experiments have recently been conducted in the 
Lake of Geneva and elsewhere by MM. Fol and 
Sarasin, to determine the depth to which light 
penetrates in its waters. The method of experi- 
menting was to submerge photographic plates of 
gelatine-bromide of silver at various depths and 
develop the luminous images produced on them by 
rays penetrating from the surface. A coating of 
bituminous varnish easily removable by alcohol, 
or spirits of turpentine, served to guard the sensitive 
layer from the chemical action of the sea-water. 
The rays affected the sensitive surface through a 
layer or back-plate of glass. Oxalate of iron was 
employed as the developer, and allowed to act for 
ten minutes. In clear sunlight during March, and 
near Ville-franche-sur-Mer they obtained images to 
depths of about 400 metres. The images increased in 
strength as the depth diminished. In the Lake of 
Geneva, they, however, only obtained images to a 
depth of about 200 metres, or half as far; and the 
authors conclude that in the winter months sunlight 
does not penetrate further than 200 metres, while 
in the Mediterranean it stops at about 400 metres 
deep. 

KuRRACHEE STEAM TRAMWAYS. 

We are informed that the directors of the East 
India Tramways Company have received a cable- 
gram announcing the completion of the main line 
of their system of tramways in Kurrachee, and its 
public opening by the Commissioner of Scinde onthe 
21st of April, the trial having proved perfectly suc- 
cessful. In view of possible military operations in 
Afghanistan, this new line of comunication between 
the shipping port and the town may probably 
render important service in bringing up stores to 
the Government depdéts, and to the railway station, 
as the line has been constructed with a view to the 
goods traffic between those points, which is always 
a traffic of considerable magnitude, and of late 
years has greatly increased. The engineers of the 
line are Mr. J. Brunton and Mr. T. Claxton 
Fidler. The line is laid with steel rails weighing 
70 1b. per yard, and continuously supported upon 
a concrete bed. The gauge is4ft. The engines 
are of the make of Messrs. Kitson and Co., of Leeds, 
with certain modifications introduced by the engi- 
neers to meet the conditions of the traffic which 
they will have to work. The passenger stock 
consists of long bogie carriages upon eight wheels 
with a continuous central communication. The 
goods wagons, like the passenger cars, are pro- 
vided with a simple form of continuous brake, made 
by Messrs. Starbuck and Co., who are the builders 
of the carrying stock ; all the wheels of the train 
being braked by a steam cylinder carried upon the 
footplate of the engine. Branches and sidings for 





the working of the goods traffic are also in course 
of construction at Keamari, at the native jetty, in 
the goods yard of the Kurrachee terminus of the 
Scinde, Punjaub, and Delhi Railway, and in the 
grain compounds of some of the principal exporting 
merchants ; and it is expected that the whole will be 

ractically completed in the course of a few weeks. 

he contractors for the work are Messrs. Matthews 
and Crawford. 


LichTHOUSE ILLUMINATION. 

So much mud has been thrown—in view, doubt- 
less, of the well-known principle that some of it is 
sure to stick—in the notorious lighthouse illumi- 
nants controversy, that we are glad to do what we 
can towards detaching some portion of unsavoury 
material from the person of the engineer to the 
Trinity House. As is well known, Sir James 
Douglass has invented a new description of lamp 
burner or chimney, for which he has taken out a 
patent. Asis not so well known (for Sir James 
has not felt called upon to tell his own tale in 
print), he has granted use, without payment, of his 
patent rights for lighthouse purposes. This fact, 
however, has got about lately, and, in consequence, 
it has been necessary for those interested in doing 
so to form a new theory. This was that, although 
Sir James Douglass received no royalty for the 
use of the apparatus for lighthouses, yet he 
had restricted its manufacture to three firms, the 
inference to be drawn from this action being that 
the public would not have the actual benefit of the 
free right of user said to be allowed. The actual facts 
of the case, according toa statement made by the 
President of the Board of Trade in the House of 
Commons, are these: There are only three firms 
capable of turning out the required work, and there- 
fore they may be said to hold a practical monopoly 
at present, but at the same time Sir James Douglass 
has placed no restriction on the right of the 
authorities to purchase where they will. 


Proprosep New TraveE Rovte. 

On Thursday, the 7th inst., Captain William 
Adams, of Dundee, a well-known Arctic navigavor, 
left Liverpool by the Allan Line Steamer Parisian 
for Quebec on an important mission, namely 
the superintendence of a marine survey expedition 
with the view of opening up a proposed new trade 
route between Western Canada and the mother 
country. The expense of bringing grain to the 
United Kingdom from Manitoba and other wheat- 
growing districts of the great north-west territory 
has latterly become so great, that the western 
farmers receive comparatively little for their pro- 
duce ; and the aim of the expedition, which is to be 
placed under the charge of Captain Adams, is to 
open a route, vid Hudson Bay, by means of which 
the freight will be considerably lessened. The dis- 
covery ship Alert has been placed at the service of 
the expedition, which is being fitted out at Halifax, 
Nova Scotia. It is intended that she shall be ready 
to sail from that port on the 19th inst., and that she 
shall proceed by way of Davis Strait, Hudson Strait, 
and heen ay to Port-Nelson. The ultimate 
intention is to construct a railway from the city of 
Winnipeg to Port-Nelson, where the grain would 
be put on board a line of steamers and conveyed to 
this country. This railway would be from 500 to 
600 miles in length, and it is proposed to construct 
it in the first place from the north end of Lake 
Winnipeg to Port-Nelson—a distance of about 
280 miles—so that while the remainder of the line 
is being formed the grain might be carried by 
steamers from the south to the north end of the 
lake. The ice belt, commonly known as the ‘‘ Polar 
Stream,” at the mouth of Hudson Strait, is the 
principal obstacle to be overcome in the proposed 
new route ; and the mission of Captain Adams is 
to survey and report on the best course to be fol- 
lowed and the class of vessels to be employed. It 
is considered that steamers semi-fortified would be 
the most suitable, and as the route is generally 
navigable for fully four months of the year, it is 
expected that two voyages could be made each 
season. 

THE INVERTED Ratiway. 

An American inventor has issued a book descrip- 
tive of a new system of railway transportation de- 
signed to carry freight overland at the price of 
marine rates. In arrangement, the book is somewhat 
peculiar, the pages being without number, and the 
subject-matter based on the time-honoured style of 
a catechism, the parties representing a colloquy 
between the projector and a trustee for property 
seeking an investment, In all seriousness the 
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matter is set forth in close detail, a vigorous imagi- 
nation filling the gaps, descriptive of cars half a 
mile in lengh, constructed out of corrugated iron, 
the corrugations running transversely across the 
bottom of the car, and vertically at the sides in 
order to allow of the flexure of the car to conform 
to changes in direction and grade. The top of the 
car is to be open, and protection is afforded by a 
continuous shed which covers the road-bed and 
rolling stock upon it; a method of roofing the car 
which gives rise to a suspicion that the inventor 
formerly worked in a rope walk and is now engaged 
in exploiting some method of rooting to which the 
rolling stock of this railway is a secondary considera- 
tion. At the bottom the car rests upon a succession 
of pulleys, while guide pulleys rest against the keel 
and also against the gunwales at the top of the car 
in order to preserve its direction. The motive 
force is by means of chain belts which grip the keel 
of these cars, and are kept in motion by stationary 
engines of 148 horse-power (he evidently would not 
not exaggerate 2 horse-power to make even figures) 
situated half a mile apart. The car houses consist 
(on paper) of concrete structures 85 ft. high, 782 ft. 
wide, and 3000 ft. long, being pierced from end to 
end with passages to hold a number of these cars. 
The whole subject is worked out with a care as to 
detail which is suggestive of a vast deal of misap- 
plied industry. It is a curiosity in bookmaking 
and forms a parallel to the ‘‘ Pickle for the Know- 
ing Ones,” written by ‘‘ Lord” Timothy Dexter, of 
Newburyport, U.S. It does not contain a single 
punctuation mark, until the last page, where there 
are a number of them with an explanatory note 
directing the readers to pepper and salt them as they 
please. 
ANALYsIS OF NaturaL Gas. 

An analysis made of the American natural gas, 
for the Natural Gas Commission, by Dr. G. \ sy 
gives the following result : 
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ATMOSPHERIC ELECTRICITY. 

Professor Palmieri, of the Vesuvian Observatory, 
has recently published some observations of interest 
on pram 2 electricity. In clear weather the 
atmospheric electricity is usually positive, if nega- 
tive a downfall of rain, &c., may be inferred to be 
going on at some little distance. There is a maxi- 
mum of ztmospheric electricity at 9 a.M., another 
soon after sunset, which often continues during a 
great part of the night. A minimum takes place 
before daybreak, and another in the afternoon. 
This periodicity is, however, disturbed by atmo- 
spheric movements. When the maxima, a very 
pronounced cloudy weather often follows. If the 
sky becomes overcast the electric indications grow 
stronger, and if at the time of the evening maximum 
the relative moisture increases with a heavy dew, 
maxima of special duration and intensity may be ex- 
pected. The assumption that atmospheric electricity 
becomes stronger with altitude is not borne out by 
the Vesuvian observations. Lower potentials are 
generally observed on hot summer days ; in spring 
and autumn the indications are stronger ; in winter 
they are uncertain. On cloudy days the potential is 
less intense, but positive ; during rain the potential 
increases. A rain zone is positive but surrounded 
by anegative zone, which again is surrounded by a 
zone of positive electricity. According to Palmieri 
there is no thunder and lightning without rain. 


Tue REPORT OF THE COMMITTEE ON TELEPHONE 
AND TELEGRAPH WIREs. 


The Select Committee of the House of Commons 
appointed to consider the present condition of the 
law relating to telephone and telegraph wires with 
a view to alterations, have completed their labours 
and presented their report to the House. They 
announce their opinion that the risk of danger to 
the public from overhead wires has been very 
greatly exaggerated, and that the accidents which 
have been proved in evidence, have been few and 
insignificant, but at the same time they consider 
that the probable development of the telephonic 
system makes it desirable to have some change in 
the law relating to control over wires, with a view to 
their better supervision. After reviewing the pre- 
sent state of the law the Committee observe that, | 
regarding the free development and use of the | 








telephonic system as essential to the public con- 
venience, they cannot recommend any course 
which would materialy hamper its extension. 
The system of public telephone exchanges, 
whereby persons at considerable distances apart 
may converse, they describe as a great public 
convenience, pointing out that the number 
of subscribers to these exchanges is already over 
12,000, while the messages sent during the year 
numbered over 41,000,000. The Committee recom- 
mend that the erection of overhead wires should be 
continued subject to proper regulation and control ; 
that the Postmaster-General should be enabled to 
give notice of his intention to erect a wire before 
obtaining the consent of the road authority, in 
order to avoid delay, with an appeal to the County 
Court, and from that to the Royal Commissioners, 
and that he should be allowed to make attach- 
ments to private property, with the consent 
of the occupier, without the necessity of getting 
the consent of the owner or lessee, subject to 
the condition that the occupier’s consent should 
only hold good during his occupancy. In the next 
place, they advise that telephone companies, who 
act under license from the Post Office, should have 
the same powers with regard to the running of their 
wires as the Post Office, subject to the proviso that 
their wires should not be permitted to interfere 
with those required for the general public tele- 
graphic service ; that under proper regulations they 
should be allowed to pass wires over property with- 
out the owneroroccupier havinga right of veto. This 
privilege should not, however, createa vested interest 
or easement, and the company should be required 
to remove the wires for any good cause shown before 
the local authority. With regard to making attach- 
ments, they point out that these can only be made 
at present with the consent of the occupier and 
owner, and that in some cases persons have been 
unable to obtain the telephonic communication 
they desired, through the refusal of such consent to 
an attachment. ey therefore suggest that the 
local authority should be empowered to allow attach- 
ments in such cases, if necessary, compensation 
being made. Finally, they recommend that bye- 
laws forthe regulation of all wires should be made 
for the whole of London by the Metropolitan Board 
of Works ; for provincial towns by the corporations ; 
and for rural districts by the local authority, in 
each case subject to the sanction of the Board of 
Trade, and that registration or some other means 
of identifying the wires should be adopted. These 
recommendations, the Committee believe, will 
abundantly protect the public from danger and in- 
convenience, however wide may be the extension of 
the telephonic system. 


FLoaTING BREAKWATERS. 


The question of floating breakwaters which has 
been coming to the surface a good deal within the 
last twelve months or so, appears likely to take 
practical shape. Four inventors who hold patents 
in different branches of the subject, instead of 
wasting their energies in fighting each other, after 
the manner too often the case with inventors, have 
sensibly agreed to join forces. A committee has 
been formed to promote the scheme, of which Lord 
Hampden, Sir Thomas Brassey, Sir Andrew Clarke, 
and others are members. Mr. A. E. Carey, the 
engineer to the extensive harbour works now 
being carried on at Newhaven, is also taking an 
active part in the arrangements. A beginning is 


|to be made at Eastbourne, where there is good 


anchorage, and if smooth water could be insured 
doubtless the fashionable Sussex watering-place 
would become a favourite rendezvous for yachts. 
The form of breakwater proposed is shown by the 
annexed illustration. It will be seen to consist of 
two pontoons joined by an angle-iron lattice work. 
The front pontoon is wedge-shaped and the structure 
is moored so that the forward or cleaving edge of 
the wedge, which is parallel to the water line, is 
presented to the advancing wave a short distance 
beneath the surface. The depth of this pontoon, 
from its leading edge to the vertical after part, is 
7 ft. 6 in., and it is 40 ft. long. The after pontoon, 
which is separated from the forward one by a space 
of 8 ft. 6 in., is approximately a rectangular 
structure and is 4 ft. deep. An approaching wave 
when it strikes the forward pontoon is cut in two, 
one half mounting the upper incline, and the other 
being forced downwards by the lower surface of the 
wedge. The upper half of the wave will fall over the 
top of the pontoon at the back into the space in- 
closed by the two parts of the structure and the 





lower part will rise to meet it in the same way that 
an eddy closes in at the stern of a bluff-ended 
barge, and in this way it is hoped the energy of the 
wave will be principally absorbed by the collision 
of its own parts. A second feature in the arrange- 
ment is what is called the ‘‘sub-wave platform.” 
This consists of a stout timber floor rigidly attached 
to the main structure by angle iron ties and cross- 
pieces, by which it will be suspended about 12 ft. 
below the surface. Asthe depth of water in which 
this particular breakwater is to be moored is not 
more than from five to six fathoms, the platform 
in question will act as a drag, preventing the whole 
structure from being lifted by a wave, which might 
pass bodily under it. The mooring arrangement 
must necessarily be an important feature in any 
scheme of this kind, and to this special attention 
has been paid. A massive framework of timber 
strongly bolted together is to be sunk in position 
by means of old rails in this particular instance, 
although stones, concrete, or other substances, 
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could be used. On this frame heavy castings will 
be bolted, round which will pass an _ endless 
phosphor-bronze wire rope in two bights, the 
upper parts being rove over two sheaves placed 
just above the water line on the pontoons. By 
this arrangement an opportunity will be given of 
overhauling the mooring rope and repairing any 
part if necessary. This will form the main holding 
power, but there will also be supplementary guys 
and mooring chains. The engineers connected 
with this scheme do well to pay particular attention 
to their ground tackle, as it must be the most im- 
portant feature in the whole design. Some years 
ago a floating breakwater of somewhat primitive 
design was moored off Brighton, and answered very 
well so long as it remained at its post. One day, 
howeve-, when it was especially wanted to keep the 
sea, it came ashore with disastrous results. In this 
case, however, the seas were stopped merely by 
opposing a great floating bulk to their impact, and 
the strain on the mooring chains must have been 
enermous from the violent blows of the waves. 
With the arrangement we have described there is 
no doubt but that the subwave platform would 
act very beneficially in preventing a sudden strain 
from being brought on the mooring ropes or chains. 


Frre INspecTION In AMERICA. 

The practice of a systematic fire inspection is quite 
common among mills in the United States. One 
plan is to select a board of three overseers, one of 
whom is appointed by the superintendent each 
week, and holds the position for three weeks. They 
examine and report on the schedule from personal 
knowledge the condition of each room in respect to 
its general order, noting whether the machinery, 
especially in its closed portions, is as clean as the 
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several operations will allow, and that all pipes 
and fittings and fire apparatus are in good order, 
and also report anything which appears to be detri- 
mental to the best interests of the mills. All cor- 
rections are made by order of the superintendent, 
and the inspectors do not give any directions except 
in their report. The matters are reported: on the 
schedule with an O if satisfactory, and X if criti- 
cised ; and fuller explanations may be added when 
necessary in the remarks below. Another system 
is adopted in a large establishment devoted to the 
manufacture of locks and other hardware. In this 
case a single inspector is appointed, and in accord- 
ance with the following instructions, submits a 
report upon a blank like the one given below: 


Instructions for Inspection of Fire Apparatus. 

Each inspection is to cover the entire premises of the 
company. 

1. The inspector will examine every hose connection, 
move every hose valve or cork, and see that the hose is 
properly connected and readily accessible for use. Also 
see that every fire bucket is filled with water, and that 
each fire lantern is filled, trimmed, and ready for use. 

2, The inspector will carefully examine the surround- 
ings of every steam boiler, stove, and heater, to see that 
no inflammable materials are near them, that all smoke 
and flue connections are tight, stove pipes well secured, 
and everything safe. 

3. The inspector will carefully follow the line of every 
steam pipe, throughout its whole length, to see that it is 
not in contact with wood, and that no waste or other inflam- 
mable materials are near it. In summer this need apply 
only to such pipes as are then in use. In winter all steam 
pipes must be so inspected. Any leaks in pipes or valves 
are to be immediately reported to the superintendent. 

4, The inspector will carefully examine spaces beneath 

all work benches and tables, and will remove therefrom 
any inflammable materials he may find. All cases of care- 
lessness which he may note in this inspection to be 
promptly reported. 
5. The inspector will particularly examine all places 
where oil, varnish, alcohol, lacquer, japan, &c., are 
stored, to see that every precaution is taken against fire. 
He will also inspect every receptacle for dirty waste, to 
see that it is in proper order and place. 

6. The inspector will note the condition of the yards, 
and see that no accumulation of inflammable materials 
occurs near any of the buildings. 

7. Once monthly the inspector will carefully examine 
every chimney used for fires to see that its joints are tight, 
particularly near the roof or other woodwork, and that 
no inflammable dirt is collected near it. 

8. Once each month the inspector will take down and 
uncoil every firehose, leaving it extended over night, and 
replacing it properly the next day. In doing this he will 
note the condition of the hose, and see particularly that 
it is not becoming cracked or injured by the ees Be of 
hanging or otherwise. All defects in hose to be promptly 
reported to the superintendent. 


REPoRT. 
To the General Superintendent : 

I have to report that on I made 
a thorough inspection, in accordance with the above in- 
structions. 

I found the instructions numbered..................000e0eecee0s 
to have been properly complied with, and everything in 
the place and condition designated. 

I found violations of the instructions numbered 





Inspector. 








MISCELLANEA. 


Ir is proposed to erect thirty-four electric light towers 
in New Orleans. 


The electric railway from Modling to Briihl is going to 
be considerably lengthened. 


A new form of Wheatstone transmitter is being adopted. 
It will send 400 words a minute. 


‘There are 13,224 miles of telegraph lines in Mexico. 
Since September last 400 miles have been erected. 


Spain has just given its adhesion to the international 
convention for the protection of submarine cables, 


A competitive trial of gas and electric light is about to 
— place in some of the streets of the town of Barce- 
ona. 


The repairs to the Sultan will, it is estimated, occupy 
— two months, as a new rudder post will have to be 
tted. 


Messrs. Bayliss, Jones, and Bayliss announce that they 
have removed to offices and show rooms at 139 and 141, 
Cannon-street, E.C. 


The Ruby has been refitted at a cost of 30,000/., and 
has had her armament strengthened by an equipment of 
machine guns and torpedoes, 





| May 15, 1885. 





a Turcoman colony between Askabad and Sarakho, and 
in the most fertile part of Attock. 


M. Reichemberg’s system of simultaneous ares 
and telephoning on the same wire has been tried with 
success between Madrid and Toledo. 


Messrs. C. Isler and Co., of 88, Southwark-street, S.E., 
have received another large order from the War Office 
for tube wells, pumps, and sets of driving apparatus. 


It is reported that an electric cable connecting Port 
Hamilton with the nearest station of the Eastern Tele- 
graph Company is being laid. The distance is 350 miles. 


The firm of Egger and Co. has just completed one of 
the largest incandescence light installations in Austria, in 
the premises of MM. Ginez Key, at Maffersdorf. There 
are 1200 lamps. 


The Spanish Minister of War has obtained a field elec- 
tric light apparatus from the firm of Schuckert, of 
Nuremberg. The preliminary experiments have been 
very satisfactory. 

The Hungarian Department of Telegraphs has ap- 
pointed a commission to study the phenomena of induc- 
tion, as produced upon the telephonic conductors by the 
electric light wires at Temesvar. 


Lord Kimberley announced on Tuesday last that a 
sum of 5,000,0007. was to be spent in constructing indis- 
pensable railways and military roads along the Indian 
frontier from Peshawur to Quetta. 


The War Department have ordered twenty-three com- 
pound-wound slow-speed dynamos from the Anglo- 
American Brush Electric Light Corporation for the sub- 
marine mining service. 

Engineers’ drawings can be reproduced in black lines 
in large numbers by the ‘‘ auto-copyist” process, which is 
similar in principle to lithography, the stone being re 
placed by a prepared sheet of parchment, and the ink 
being much more fluid and manageable. 


One of the new torpedo boats, 115 ft. long, built by 


three hours’ trial a speed of 19.74 knots an hour in a fresh 
breeze and lumpy sea. At 11 knots the consumption was 
1 cwt. an hour, 


The Cockerill Company will at the end of next month 
launch from its shipbuilding yard, near Antwerp, a swift 
steel screw steamer, built for the Belgian Government 
=n the North Sea fisheries and to train Belgian 
sailors. 


The new frozen meat store of Messrs. Bell and Sons in 


Storage Company, who did some similar work for the 
East and West India Dock Company. 


The Polyphemus, which will be ready for the trial of 
her machinery next week, is to be fitted with two five- 
barrel Nordenfelt guns instead of the two Gardners 
previously ordered. She is also being provided with 
torpedo nets, 


The Turkish Government have ordered in France, says 
the Army and Navy Gazette, five torpedo boats 101 ft. 
long and 11.6 ft. broad. The speed is to be 20 knots an 
hour, and the torpedo discharge under water. The engines 
are to develop 550 indicated horse-power. 
to be provided with two machine guns, 


A Times telegram from Vienna states that experiments 
with a new Nordenfelt mitrailleuse were to be made at 
Vorosvar by direction of the Hungarian Honved Minister, 
Baron Hejervary. A military commission will be pre- 
sent. The new gun, which is the invention of M. Roos, 
has five barrels of the calibre of infantry rifles. 


The inguiry into the loss of forty lives at Usworth 
Colliery in March last has just terminated. The evidence 
clearly proves that this terrible catastrophe was the re- 


500 lives have been sacrificed through the use of gun- 
powder in coal getting. 


The Miller states that a large bakery on the Scotch 
steam bakery system is to be started in the south of 
London next autumn. There will be eleven ovens, besides 
an American reel oven, and the capacity will be at first 
100,000 loaves a week, but provision will be made for in- 
creasing this fourfold if found necessary. 


A Select Committee of the House of Commons on 
Tuesday unanimously passed the Bill which authorises 
the Regent’s Canal, City and Docks Railway Company 
to raise any sum not exceeding 660,000/. for the purpose 
of paying interest out of capital at the rate of 4 per cent. 
during the construction of the works sanctioned in 1882. 


Mr. Chamberlain, in answer to a question asked in the 
House, has stated that the Government proposed to offer 
facilities for the construction of harbour works by reduc- 
ing the rate of interest one-half per cent. below the present 
rate of interest and by making other alterations. The 
decision as to the construction of the harbour works would 
rest with the Board of Trade. 


The Army and Navy Gazette states that the sum voted 
by the German Reichstag for the Naval Budget for 1885-6 
is 2,124,4187. There is a sum of 1,326,250/. left over from 
last year, most of which will be applied to the finishing of 
armour-clad vessels and the building of torpedo boats. 
In procuring seventy torpedo boats the sum of 840,000/. 
is to be spent. 


The Electrical Power Storage Company have been busy 


lately in lighting several dances, dinners, &c., by elec- 
tricity. On Wednesday, the 6th inst., both Lady Mills’s 





A Russian telegraph office has been opened at Kahka, 


Messrs. J. I. Thornycroft and Co., has attained on a | 


Charterhouse-street is to be fitted with electriclight. The | 
installation is being carried out by the Electrical Power | 


Each boat is | 


sult of shot-firing. During the last four months nearly | 


Palace Gardens, were lit from storage cells brought from 
Millwall fully charged. The number of lamps fixed was 
over 150, of 20 candle-power. 

Mr. Samuel Abbott, M. Inst. C.E., of 
engineer and surveyor, has been appointed chief resident 
engineer to the Buenos Ayres Great Southern Railway 


Lincoln, civil 


Company, and will leave England next month. Mr. 
Archibald R. Whitehead, who has been engaged with 
Mr. Abbott for several years on the engineering staff of 
the Great Northern Railway, and for some time past at 
Lincoln, will continue the practice at the same offices. 


The Journal of the Franklin Institute quotes the follow- 
ing as the principal causes of fires in cotton mills extend- 
ing over a considerable period: Foreign substances in 
pickers, 165; friction, 187; spontaneous combustion 
through oils, 115; matches, 52; lighting apparatus, 36 ; 
defective chimneys, 33 ; incendiary, 20 ; spontaneous com- 
bustion of dyed material, 26 ; broken lamps, 17; lighting, 
13 ; and other causes with minor totals, excepting electric 
light, which is credited with 25 fires. 

Plans for a new bridge over the River Thames at Ted- 
dington were laid before the Teddington Local Board at 
their ordinary meeting on Tuesday last. The project has 
received the sanction of the Thames Conservancy Board 
subject to certain conditions, and has met with consider- 
able local support. The Teddington Board have decided 
te invite tenders for carrying out the work, and it is 
expected that the construction of the bridge will shortly 
be commenced. 


The Brush Company has been commissioned by the 
Admiralty to furnish dynamos and engines for use on the 
following six gunboats, H.M.S. Slaney, Medina, Medway, 
Tees, Tay, and Spey ; the dynamos for three of these are 
to be coupled to Matthews’ engines, and the other three to 
Willans’ engines. The above company has also received 
orders to supply sets of dynamos and engines for twenty 
| of Her Majesty’s picket boats, and for the tugboats Wood- 
| cock and Magnet, the dynamos in both the latter cases 
| being coupled to Willans’ engine. 


The Royal Sovereign, Favourite, and Zealous, old 
| wooden armourclads, have been disposed of, machinery 
| included, to be broken up. The Royal Sovereign is an 
| historic ship, being the jirst in which Captain Cowper 
| Cole’s system of turrets received its trial. She was ori- 
|ginally a screw three-decked line-of-battle ship, but in 
| 1862 was cut down to the height of about 7 ft. above the 
| water, the weight saved by these and other alterations 
| being replaced by side armour and four turrets built along 
the middle line of the ship. The cost of conversion was 
| 124,000/. 





| Weextract the following paragraph from the Times : 
| ‘°A pair of compound reversing mill engines have been made 

by Messrs. Tannett- Walker and Co., of Leeds, which very 
| likely are the largest ever heard of. Their destination is 
| the new steel works at Bilbao, in Spain, where the best 
| ore for the purpose is abundant. The total weight of the 
|engines ‘with soleplates is 530 tons. Coal is expensive 
| where these engines have to work, and they have there- 
| fore been made not only compound but condensing. The 
| boiler pressure will be 80 lb. to 90 lb. per square inch, and 
| the condensation is obtained by means of a separate pair 
| of engines, which can be started and a vacuum formed. 
| The main engines have four steam cylinders, two being 
| high-pressure (42 in. in diameter), and two low-pressure 
| (60 in. indiameter), all 5ft. stroke. The cranks are at 
| right angles, the shaft being of steel, 25 in. in diameter. 
| A mill can be attached on either side, so that angles, bars, 
rails, and other sections can be rolled on one side, and 
large steel girders and plates on the other side.” 








FORMS OF SHIPS. 

Tue last of the series of lectures during the session of 
1884-85, on ‘*The Theory and Practice of Hydrome- 
chanics,” was delivered at the Institution of Civil Engi- 
neers on Thursday evening, the 7th of May, by Sir 
Edward Reed, K.C.B., M.P., on ‘‘ The Forms of Ships.” 
The President, Sir Frederick Bramwell, F.R.S., occupied 
the chair, 

In the course of his address the lecturer briefly ex- 
plained the great development which the science of fluid 
resistance had undergone of late years, largely owing to 
the labours of Stokes, Rankine, und others, but more 
largely still to those admirable investigations which had 
been carried out under the patronage of the Admiralty, 
by the late Dr. William Froude, and subsequently by his 
son, Mr. R. E. Froude. He likewise explained the very 
great effect which those investigations had produced in 
the Royal Navy, owing to the judicious and prompt adop- 
tion of Froude’s results by the Admiralty constructors. 
Stress was laid, throughout the lecture, upon the import- 
ance of adjusting the form and proportions of ships, not 
only to the loads which they have to carry, but likewise to 
the weight of the materials entering into their structure. 
It was a common error to judge of the merits of steam- 
ships by the relations which exist between their displace- 
ment, steam power, and speed, as expressed by formule of 
various kinds. Approximations to the theoretical form 
of least resistance were sought by some naval designers, 
and all considerable departures from that form were re- 
garded as objectionable. The lecturer, on the contrary, 
pointed out that no such theoretical form was any true or 
proper guide for a naval designer, since every change in 
the average weight of the hull necessitated a correspond- 
ing change in the form and proportions of the ship, and 
the great merit of a designer often was that he adopted 
forms differing widely from the abstract forms of the 
schools, and presenting a very inferior appearance when 
put into what are known as ‘constants of perform- 





in Park-lane and Mr. Montagu’s residence in Kensington 


ance.” This was illustrated by examples derived partly 
from actual ships and partly from calculations made for 
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the purpose. Two actual warships were compared, one 
attaining the high figure of 213 marks when examined by 
the received formule, and the other gaining but 172 
marks ; yet in the lecturer’s view the latter was far and 
away the better ship, because she performed precisely the 
same service as the other, being inferior in no respect, and 
yet had cost less than the other by 114,000/., and ex- 
ended no more steam power in attaining an equal speed. 
‘he lecturer remarked that he should probably have re- 
garded the abstract ‘‘ form of least resistance ” with more 
respect but for the circumstance that the designing of 
armoured vessels in which he was much engaged is ‘‘a 
branch of naval construction of much too concrete and 
ponderous a character to admit of any dalliance with 
abstract or fancy forms.” He went on to express his 
regret that, owing largely to the restrictions van ranite 
docks imposed upon naval constructors, and to the ab- 
sence of iron floating docks capable of receiving ships of 
any form, and owing to other causes likewise, the con- 
struction of armoured ships—by which he meant ships 
which had a sufficient volume protected above the water 
to keep them afloat and upright while the armour re- 
mained intact—had been abandoned, and the first place 
upon the sea had been offered to any nation which had the 
courage and the will to assume it. In his opinion this 
was a purely voluntary abandonment, and was not the 
result of any scientific or economic necessity. He ad- 
mitted that great changes in forms and proportions were 
very desirable in our great line-of-battle ships; for ex- 
ample, a great increase of breadth was necessary in order 
to economise the side armour, and to keep the ram and 
turpedo at ample distance from the boilers and magazines, 
which should be protected by an inner citadel, so to speak, 
well removed from the outer one. But so far was true 
science from presenting obstacles to these and other im- 
portant changes, it actually invited these very changes, 
and increase of beam in particular had been shown by 
Froude to facilitate the attainment of practical invulner- 
ability combined with very high speed. Size and cost 
were among the bugbears of our naval administration ; by 
the true engineer they were always regarded as secondary 
to great and noble objects, among which objects he in- 
cluded the naval pre-eminence of our country. At any 
rate, there was no engineering obstacle whatever to 
England constructing and sending to sea, not merely those 
great and swift but delicate and fragile Atlantic hotels in 
which the British Navy is now to embark and fight, for 
the want of something better, but also warships, real 
warships, almost as invulnerable as these islands them- 
selves, and capable of bearing the once-proud flag of 
England boldly into the waters of any enemy whatever. 

On the motion of the President, a cordial vote of thanks 
was passed to Sir Edward Reed for his interesting and 
instructive lecture. 


“MITIS” WROUGHT-IRON CASTINGS.* 

3y Mr. T. Norpenvrett, London. 

I HAVE the honour to draw your attention to the samples 
of wrought-iron castings which I have been allowed to 
exhibit to this meeting. They represent what 1 believe 
to be an entirely new method of producing iron or steel, 
especially mild steel, in forms and for objects which have 
not up to the present been attained as cheaply and per- 
fectly as I believe this method will enable a manufacturer 
to do it. It will be seen that the castings are flexible 
and weldable to a degree which has hitherto only been 
produced by the very highest class of wrought-iron 
forgings. 

The main point is that we have succeeded in making a 
commercial success of melting wrought iron, or rather 
iron with a low percentage of carbon, and casting it into 
the shapes required by the trade. 

I am aware that Sir Henry Bessemer, Mr. Crampton, 
and others have melted wrought iron in even larger 
quantities than what might be called laboratory experi- 
ments, but I would like to claim that before these ‘‘ Mitis” 
castings were perfected, as they now are, no manufac- 
turer has succeeded in melting wrought iron under con- 
ditions which have enabled the manufacture to be carried 
out commercially, although upon this point I am in the 
hands of the meeting, and I would be glad to hear whether 
we have a right to claim this for our system or not. 

I have called our produce ‘ wrought-iron castings” 
because they are made of wrought iron alone without any 
other additions than such chemicals (physics) as we have 
found most suitable for our purposes, and I have called 
these castings ‘‘ Mitis castings,” in order to give them a 
name which specifically applies to their qualities, and 
which name can be easily remembered, even if not under- 
stood, by every workman who may have to use them— 
the Latin word “ mitis” meaning, of course, mild, flexible, 
or ductile. 

The origin of this invention, as I must call it (although 
during the last twenty years so many powerful minds 
have given their intelligence and energy to develop the 
manufacture of iron and steel, that there seemed to be but 
little room for anything new), is as follows: We had at 
Carlsvik, in Stockholm, a malleable iron foundry which 
fairly succeeded in producing good malleable castings, but 
we did not succeed in making these castings so absolutely 
free from faults that I could use them in my gun manu- 
facture. The trade for malleable castings in a small 
country like Sweden being of course limited, we adopted 
the method originated by Mr. Wittenstroem, assisted by 
the experience of Mr. Ludwig Nobel, of dynamite and 
petroleum reputation, and the results of a couple of years’ 
experiments by Messrs. Faustman and Oecstberg and 
myself, with the guidance of Mr. Wittenstroem, are 

* This paper was prepared by Mr. Nordenfelt for the 
Iron and Steel Institute meeting last week, but was not 
read from want of time. 











561 





what you now see before you. We then last year pulled 
down our malleable foundry and put up a comparatively 
large foundry for making “ Mitis” wrought-iron castings, 
the first brick of the foundry being laid in September last 
year. The first castings in this new foundry were pro- 
duced in January of this year, and we have already found, 
not only that we can make much better articles than 
before, but that, whereas our trade in malleable castings 
was very limited, we have already for these ‘* Mitis” 
wrought-iron castings, much larger orders for consump- 
tion in Sweden than we can see our way to execute. 

_ The raw material we first used was Swedish wrought- 
iron scrap, such as horseshoes, rivets, &c., and the cast- 
ings we obtained from this raw material were found to 
have about 20 per cent. higher tensile strength than the 
wrought iron used—the tensile strength being 24 tons per 
square inch and upwards—and this percentage of gain in 
strength has been maintained for other raw materials. 

We could not at first see that our castings were in any 
way less pliable or ductile than the Swedish wrought iron 
used as raw material, and you will observe from the 
samples, all of which are bent cold, that the castings 
show as good a quality in this respect as can possibly be 
expected from wrought-iron forgings, 

When, however, we tested the material for elongation, 
we found that the elongation of the castings was slightl 
less (from 5 to 10 per cent. less) than that of the Swedish 
wrought iron. This is also natural enough when you con- 
sider what had been done by melting the wrought iron. 
We got rid of all slag, and at the same time we were free 
from all risks of the delamination and imperfect welding 
occurring in wrought-iron forgings. Our castings are 
therefore more dense than wrought-iron, and have practi- 
cally no fibre ; they have the same tensile strength in al! 
directions, this advantage being obtained at the cost of the 
slight loss of elongation caused by the absence of slag, 
and by the virtual absence of fibre. But although there 
is theoretically some slight loss in elongation, I think you 
will admit that the samples before you prove that practi- 
cally the elongation and ductility are fully sufficient for 
even the most severe requirements. 

We do not alter to any considerable extent the chemi- 
cal properties of the material we use, and I need hardly 
say that I do not claim that we improve (more than 
already stated) the actual raw material used. What we 
put into the pot we get outof it, with such alterations 
only as are caused by the treatment to which we subject 
it ; therefore if we use iron free from all impurities, we 
obtain exceedingly good castings, and if we use iron with 
a very large percentage of phosphorus we naturally obtain 
proportionately brittle and unsatisfactory castings. In 
order to ascertain how much impurity we can deal with, I 
sent over to Sweden, last January, a number of different 
qualities of English iron, and I found that whereas the 
most impure scrap gave castings too brittle for practical 
use, a purer iron, such as refined iron from Middlesbrough, 
gave us castings to all intents and purposes as good as the 
best English forgings, while such perfect raw material as 
hematite puddle bars gave us castings which were equally 
as good as, if not better, in every respect than those pro- 
duced from Swedish wrought-iron scrap. 

We found that raw material containing } per cent. of 
phosphorus was too impure to prevent brittleness in the 
castings, but when we mix two-thirds of scrap containing 
} per cent. of phosphorus with one-third of refined iron, 
hematite, or Swedish iron, we obtained castings quite 
satisfactory for general purposes; when we mixed half 
and half we obtained castings quite as ductile as, and 
much stronger than, ordinary forgings ; while using re- 
fined Yorkshire iron, hematite, or Swedish iron alone, we 
obtained castings which I may be allowed to call ‘‘extra” 
quality, that is, their ductility (as shown by the samples) 
probably exceeds what can be produced by forgings, 
while their strength is fully 20 per cent. greater in all 
directions than the best wrought-iron forgings. 

All the above-named mixtures, with less than } per 
cent. of phosphorus, give us castings which can be welded 
and mended like wrought iron without the slightest 
trouble. 

It seems to me that what we do might be said to be that 
we make exceedingly mild steel by melting the wrought 
iron almost free from carbon, instead of making mild steel 
by decarbonising pig iron which contains about 3 per cent. 
of carbon. 

Good pure cast iron would probably not be a much 
cheaper raw material than the above-named mixtures of 
wrought-iron scrap, while on the other hand we do not 
require the costly apparatus of the Bessemer and Siemens 
manufacture, and the very inconsiderable cost of our fur- 
naces would enable our castings to be made on a much 
smaller scale than those made by the Bessemer and 
Siemens methods ; while on the other hand those methods 
may produce very heavy castings more cheaply than we 
can. This will also probably be found a more economical 
way of using up scrap than any other. 

The manner in which we make the “ Mitis” wrought- 
iron castings is as follows: You will see that the samples 
show an unusually clean surface, and the iron runs, per- 
haps, more perfectly than in the best cast-iron castings. 
This, of course, means that we use a very great heat; in 
order to obtain this heat we melt the wrought iron in 
crucibles placed in furnaces each containing six crucibles. 
Each furnace has one fire, and we work two crucibles 
together ; the pair furthest away from the fire is warmed 
to a certain degree by the waste heat, the second pair is 
heated also by the waste heat to a point where the scrap 
approaches its melting temperature, and in the pair 
nearest to the fire the wrought iron is completely melted. 
As this last pair is lifted out, the second pair is moved 
forward into their place, the third pair is moved forward 
into the place of the second, and a fresh pair of filled cru- 
cibles is placed in the compartment furthest away from 
the fire. 








In order to obtain quickly the great heat required, we 
employ as fuel the residuum of petroleum, called naphtha, 
which is easily obtainable in unlimited quantities, and 
which is not in any way dangerous. 

We have tried this residuum from American petroleum, 
from Glasgow and from Baku, and they all work equally 
satisfactorily, and we have tried other forms of volatile 
oil, which also work well with slight modification in the 
furnaces, but which in most places would be found more 
expensive than the naphtha. 

From these furnaces we can draw eight to ten pairs of 
crucibles per day of twelve hours, and when we, as we 
intend to do, commence working day and night shifts, 
we can cast fifteen to twenty times every twenty-four 
hours. This is a considerable gain, as I believe that in 
Sheffield the crucibles are taken out only abont three 
times in twelve hours; and we have the further advantage 
that we re-fill each crucible every time by its full charge 
of about 60 1b. of scrap, whereas in Sheffield a full charge 
of 601b. is only put into a new crucible, their second 
charge being about 50 lb., their third about 45 lb., and so 


on. 

Our next step is to deal with this exceedingly hot iron. 
We have carried out a method of moulding and facing sand 
which works to our entire satisfaction, as shown by the 
samples, and we have made use of water moulds of a 
special construction when a great number of castings have 
to be made to the same pattern. In order to do this ex- 
peditiously and cheaply, we use a ladle in which we keep 
the iron at its full heat by means of asurface blast of very 
hot gases, and we fix a number of moulds around the cir- 
cumference of a turntable in such a manner that one 
mould can be filled after the other as quickly as it is 
brought under the lip of the ladle, and the castings are 
immediately taken out of the moulds, so that each mould 
is ready for re-filling as soon as it comes round again 
under the lip of the ladle. 

The raw material being wrought iron only, the castings 
do not require to be in any way annealed, but are simply 
cleaned up by emery wheels or otherwise, and delivered 
to the purchaser. 

As the iron runs so exceedingly freely without large 
heads, and as it falls out of the moulds so easily, this 
method of ‘‘ Mitis” wrought-iron castings must tend to 
save labour to a very important extent, and we have 
already found that it enables us to considerably lighten 
and greatly vary designs—such as designs of machinery, 
&c.—as we can, without extra cost, shape our moulds so 
that we give the strength of metal where wanted, but only 
where wanted, whereas in forgings it would often not pay 
to complicate the shape. 

This method also enables a constructor to make much 
bolder designs, and of more difficult forms, knowing that 
such designs can be easily and cheaply carried out. Here 
again we find great advantage in being able easily to 
weld the castings, as we can cast the parts which would 
otherwise be difficult to forge, or which would require 
much machining, and weld them on to a bar or rod as 
required. Some of the samples show links, bearings, and 
clutches used in this way. 

I can hardly imagine any form of forging which it 
would not be more advantageous to cast by this method. 
You see before you the most ditficult forms, such as _pul- 
leys, smoke consumers, wheels, knees, and bends of 
piping, &c., which give the tensile strength of mild steel 
forgings without any greater expense than for castings of 
ordinary shapes, except what may be caused by the 
greater trouble in making the mould. 

Our work at present is principally limited to such cast- 
ings as would compete with malleable castings, because 
that was our trade previously, and because we were lucky 
enough to find that the malleable patterns came in exactly 
without any alteration for our ‘* Mitis” castings, the con- 
traction in both cases happening to be the same. 

The cost of our ‘‘ Mitis” castings being practically the 
same or perhaps slightly lower than that of our malleable 
castings, all our customers are of course very glad tohave 
the ‘‘ Mitis” castings instead of the others, as they are so 
much more strong and ductile, and as the deca: bonisation 
in malleable castings is apt to destroy the iron in very 
thin pieces, whereas in castings of comparatively larger 
dimensions the decarbonising of course only acts near the 
surface, while the main portion of the malleable casting 
remains brittle cast iron. Asa matter of fact we are not 
only paid much higher prices for our ‘‘ Mitis” castings 
than we were paid for the same castings made of malleable 
iron, but we cover a much larger field of work, because 
of our “‘ Mitis” castings being used for a great many pur- 
poses for which malleable eastings could not even be 
thought of. 

As we have more to do than we can provide for in these 
smaller castings, I have as yet had hardly any experience 
in castings of larger dimensions, but I have no doubt that 
we shall ultimately arrive at larger castings, and that we 
shall be able successfully to deal with the contraction in 
articles even exceeding two or three inches thickness ; 
but at present I see such an extensive field for smaller 
castings, where this method has no competition other 
than drop-hammer forgings, because our steelmakers are 
not prepared to cast very thin or intricate articles, that it 
seems to me of no use as yet to compete in thesphere of 
such larger castings as can be easily produced from a 
Bessemer or Siemens furnace, or from the ordinary 
crucible. 

We have also lately made some very successful steel 
castings with a higher percentage of carbon, some samples 
of which, unpolished as well as burnished, I have brought 
here. These promise well for the future, the surface being 
exceedingly clean and taking a very high polish, and we 
have tried them successfully for ordinary edged tools ; 
for instance, we cast at present some of our tools for the 
gun factory in Stockholm, and we cast them ready to 
shape, after which we have only to harden and grind in 
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castings we also make out of wrought-iron scrap as raw 
material, adding the quantity of pure pig iron required 
to bring up the percentage of carbon to the point required 
for each different purpose. 

I do not mean to 7 that tools can be made better by 
this method than by the ordinary methods, but it is cer- 
a a more direct way than to make wrought-iron bars 
into blister steel and then smelt this blister steel in a cru- 
cible, and my jmethod is certainly cheaper, seeing that 
pure scrap can be obtained at a very much lower figure 
than the bars, and that my tools are cast ready to shape. 

There can be no risk of sufficient wrought-iron scrap 
not being procurable to enlarge the ‘‘ Mitis” casting busi- 
ness to any extent, but if scrap were to become scarce, 
the difference of 25s. per ton between scrap and puddle 
bars would only represent half a farthing per pound in 
the cost of the castings. 

I cannot — thinking that this, like other means of 
saving manual labour, while it may be opposed at start- 
ing, is certain in the long run to extend the use of iron 
and steel so much further, that quite as many workmen 
and blacksmiths will be employed in the future as at 
present, though their labour wilt be more profitably em- 
ployed in this work than in making forgings by the old 
process. 








STEEL FOR BOILERS. 
To THE EpiToR oF ENGINEERING. 

Str,—I read with much interest Mr. E. Reynolds's 
letter in your last issue on “Steel for High-Pressure 
Boilers,” and think his proposal to build boiler shells 
from thin plates is one that will generally commend itself. 
I am at present corresponding with a firm in Australia 
who purpose building a steamer for coast trading out 
there, and who wish the machinery and boilers of most 
economical type with quadruple expansion engines 
worked at 200 lb. pressure, and since reading Mr. Rey- 
nolds’s letter, I have decided upon specifying for a boiler 
having shell built as suggested by him. 

I would suppose that as regards the crossing of joints 
to take the full advantage of this system, Lloyd’s or 
Board of Trade would allow an equivalent diminution in 
thicknesses, and so encourage in boilermaking a departure 
in the direction of strength and safety. 

Glasgow, May 12, 1885. COLONIAL, 

: To THE EpITOR OF ENGINEERING. 

Sir,—Having read Mr. Reynolds’s letter in your valuable 
paper, I should like to know what benefit is to be got by 
substituting thin plates for thick ones in the manner de- 
scribed ? 

Iam quite of an opinion as a practical boilermaker, 
having superintended over 1000 steel boilers while being 
inade, that such a plan as Mr. Reynolds suggests would 
be quite out of the question altogether. In the first 
place the joints would have to be crossed so much to gain 
strength, and by so doing the rivetting would come in 
more expensive. In the second place were the joints to 
be made as Mr. Reynolds suggests there would be loss of 
strength, also when the boiler comes to be tested water 
would be forced through the joints and thereby get between 
the plates and cause corrosion. In my humble opinion 
thick plates, as far as the working of them is concerned, 
can be used just as well as thin ones if properly treated 
in the boiler shop. 

Iam no advocate for heating plates (steel) to bend in 
the rolls, The plates should be thoroughly annealed when 
all other labour is completed on them previous to bend- 
ing, so that plainly speaking they will come in contact 
with‘nothing hot only the rivet after being bent into form, 
or rather after peg tag ene as I most certainly think 
that all plates of this description must and will bend 
cold if the rolls are powerful enough, and if all the above 
conditions have been properly complied with. If our 
steelmaking firms can make a thick plate as soft and of 
as good material as these plates, then I say al’ the other 
difficulties can be got over as easy as with thin plates 
with proper management in the various workshops. 

Trusting this will bring about some discussion on this 
very important point, 

I remain, yours truly, 
B. DEAN. 
47, Whitehouse-street, Hunslet, Leeds, May 12, 1885. 


; To THE Epon OF ENGINEERING. 

Sir.—I quite agree with Mr. Reynolds as to the ad- 
visability of substituting several thin steel plates for a 
thick one for large boiler shells. I suggested this arrange- 
ment to a member of your staff, and also to Mr. 
Davis, steam launch builder of Abingdon, at the time 
Mr. Parker’s excellent paper was read at the Institution 
of Naval Architects. I propose to build up the necessary 
thickness by using } in. or Zin. plates bent cold to the 
proper curvature. 

With regard to rivetting Mr. Reynolds proposes to 
treat the compound plate in the same way as a single 
thick one. If inside and outside covering strips, and 
only two plates to make up the necessary thickness, were 
used, this plan would I think be quite correct. If more 
than two plates were used those next to the covering 
strips would be doing more than their fair share of the 
work, and therefore the joint would be weak, so that in 
this case it would be necessary to employ a stepped 
joint. 

Mr. Reynolds in his letter says, ‘‘ I hold that there is 

_no difficulty whatever in making a thick and heavy plate 
ea the same mechanical bg dees as athin one.” 

f this is so it is totally opposed to my experience, for I 
have always found that the closer the rolls or the hammer 


and anvil are to each other at the finish the better the | d 


steel. The improvement will be retained, although in a 


order to make them ready to put into use. These steel | less degree after annealing, thus showing that the quality 
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of the metal has been improved, not only by the mecha- 
nical work done upon it, but also by that work having 
been felt throughout the entire thickness. A long ex- 
perience with thin steel plates leads me to believe that a 
compound plate built up of fin. plates, and having a 
tensile strength of 40 tons - square inch, would be far 
more reliable as a boiler plate than a single thick one 
with a tensile strength of ~— tons per square inch. 
ours obediently, 
Horatio PHILLIPs, 
Chapel-street, Park-lane, May 13, 1885. 





ECCENTRICITIES OF PATENT OFFICE 
PRACTICE. 
To THE EpiToR OF ENGINEERING. 

Srr,—The Act, Section V, subsection 5, as you are aware, 
—_ states ‘‘a complete specification must end with 
a distinct statement of the invention claimed.” Yet the 
Comptroller has accepted and printed the Specification 
9021 of 1884, in which not a vestige of a claim appears. 

Again, extraneous matter has been allowed in specifica- 
tions actually printed, utterly irrelevant to descriptions of 
the inventions, One sanguine inventor intimates that it 
is the duty of the Government to adopt his invention, as 
follows : ‘“‘ Thus rendering the action of the Government 
easy, specific, and certain.” 

Another, in his printed provisional specification accom- 
panying the blue-book, describing a toy horse, winds up 
with, ‘‘ the child can ride and hold to the handle while 
‘nurse,’ little Willie, or Polly can push the horse for him.” 

Yours truly, 
A Patent AGENT, 








ENGINEERS IN THE NAVY. 
To THE EpiTor OF ENGINEERING. 

S1r,—There is at present a class of officers now serving 
in Her Majesty’s Navy which I should like to bring before 
the special notice of the readers of your valuable paper, 
trusting that in doing so I may in some way forward 
their interests. 

They joined Her Majesty’s Navy in 1878 as engineers 
and assistant-engineers for temporary service, having 
gained their experience in that great school of marine 
engineering—the mercantile navy. They were possessed 
of first and second-class certificates of competency from 
the Board of Trade, and most of them had been chief en- 
gineers in large ocean-going steamers. These deserving 
and competent officers joined Her Majesty’s Navy in 
answer to a call from the Admiralty when their services 
were in great request. On entry they were allowed to 
rank with, but afte, engineers and assistant-engineers of 
the permanent list. This, of course, was most likely a 
wise proviso at the time, but now after seven years’ proof 
that they most favourably compare both professionally 
and socially with their brother offieers in the service, they 
ought certainly to be released from this false and disagree- 
ion position, and allowed to take their proper rank, 
which is with and not after. Another condition was that 
their services would be required for a probable six months, 
and at the end of that time, if discharged, would be given 
a gratuity of one month’s pay. The same rule holds good 
now at the end of seven years’ service. This is, certainly, 
a great injustice after such prolonged service. I know 
that the qualifications and abilities of these officers have 
been most highly eulogised in reports sent to the Ad- 
miralty by the post-captains with whom they have 
served. Surely services of this stamp should meet with 
some more sterling recognition than empty compliments. 
The way these officers are being treated is no inducement 
for those of similar attainments to join Her Majesty’s 
service when a national calamity might make their ser- 
vices of the utmost value. I contend, and think you will 

ree with me, Sir, that these officers should at once be 
placed on the permanent list (their seniority dated from 
time of entry), so that the country may secure the services 
of men possessed of their special experiences and of equal 
calibre. The heads of the Engineering Department have 


more than a superficial knowledge of the value of these | 


officers, as most of them have been placed as engineers in 
charge of gunboats, and yet they are still kept in the un- 
thankful position of ranking with, but after. I ask 
you again, Can this be just? Assistant-engineers on 
promotion at once become their seniors, so that it is pos- 
sible for a young assistant-engineer, who was a student 
when these officers entered as experienced engineers, to 
become their senior in a very short time. This would 
have been of no consequence had the services of these 
officers been dispensed with at the end of six months’ trial, 
but such is not the case. They are now in the service 
with a practical seven years’ seniority, and yet with no 
seniority at all, and without any prospect of promotion, 
or any retiring allowance, even though they serve for 
twenty years. I trust you will, Sir, in common justice to 
these deserving officers, give light to their present griev- 
ances through the medium of your valuable paper. 
I am, Sir, yours faithfully, 
GrorGE A. Goopwin. 
2, Victoria Mansions, Victoria-street, West- 
minster, S.W., May 7, 1885. 





THE COST OF WORKING HYDRAULIC 
LIFTS. 
To THE EpiTor or ENGINEERING. 

Srr,—I have not criticised, nor do I intend to criticise, 
the American lift. The American Company, for reasons 
which are easily intelligible, prefers to supply machinery 
for working at pressures with which it is accustomed to 


eal. 
Steam lifts for passenger use were practically abandoned 





in England twenty years ago in favour of low-pressure 
hydraulic lifts worked from tanks. 

When America began to advocate low-pressure lifts, 
the use of this system with us was being superseded by 
high-pressure lifts. The success of the public hydraulic 
power supply in London has given a great impetus to this 
movement, 

I take it from the American Company’s letter, that it 
was abo ut six years ago that Otis Brothers, their New 
York corresponding house, issued a circular stating that 
they were at last convinced that hydraulic lifts were as 
good, if not better, than steam lifts, 

It will be interesting to watch the future development 
of their opinion. Six years is not a very long experience, 
I could show the American Company many high-pressure 
lifts which have been at work in London for about four- 
teen years which, I believe, have never undergone mate- 
rial repair or stoppage. Sir William Armstrong, the 
founder of the high-pressure system, could no doubt 
furnish instances extending over thirty years. 

I suppose the American Company place the tanks they 
use as high as possible? Why should 160 ft. head be de- 
sirable and 1600 ft. disastrous ? 

Many low-pressure lifts worked from tanks in London 
have already been converted to take power direct from 
the high-pressure mains. There is no peculiarity in the 
details of the construction of the American lift which will 
save it from the same fate, as other lifts worked on the 
same system of low pressure—a system, as compared with 
high pressure, involving the use of large cylinders, tanks, 
and pipes, and from ten to twenty times the quantity of 
water to do the same amount of work, whether the tanks 
are filled by pumps or from the ordinary water mains, 

This discussion has arisen in consequence of the 
American Company having issued a statement of relative 
cost of working which was very adverse to the use of the 
hydraulic power, and was quite contrary to the facts. 

It would be unfortunate, both from a private and 
public point of view, if owners of property, in consequence 
of such incorrect estimates coming before them, were to 
regard unfavourably the hydraulic power, which ‘s in all 
respects mechanically, economically, and financially a 
sound and reliable system. 

E. B. ELLINGTON. 

Palace Chambers, 9, Bridge-street, Westminster, 

May 11, 1885. 





PRESERVATION OF TIMBER. 
To THE Epitor OF ENGINEERING. 

Sir,—Mr. S. B. Bolton seems to think that his process 
of heating timber above 212 deg., and so driving out the 
moisture from the wood, is new, but perhaps you will 
allow me to inform you that Mr. Henry Aitken’s process 
for preserving timber, and which has been tested for some 





| years in the North, is based on the same principle. 


Instead of using creosote he uses naphthaline, which 
melts at about 200 deg. The timber is simply boiled in 
this melted naphthaline for some hours according to the 
size and density of the wood, and 7 lb. or 8 lb. of naphtha- 
line per cubic foot of timber are absorbed. 

Timber treated inthis manner has been used with great 
success, both for timbering for coal pits, for railway 
wagon work, for ordinary post and rail fencing, and other 
purposes. Whilst naphthaline preserves the timber as well 
if not better than creosote, it allows timber to be sawn, 
planed, and painted after treatment, which cannot be done 
with creosoted timber. 

Your obedient servant, 
Russku AITKEN. 

36, Great George-street, Westminster, May 13, 1885, 





Tue Baver SPANNER: ErratumM.—The adjustment of 
the Bauer spanner (see page 501 ante) is now made by a 
hook arrangement, and not by means of a bult, as stated 
in our notice of May 1. 


FreNcH Coat Mininc.—The report of the Council of 
Administration of the Rive-de-Gier Collieries Company 
for 1884 shows a loss of 2742/. In 1883 the working was 
attended with a profit of 1318/7. The net profits of the St. 
Etienne Collieries Company for 1884 are returned at 
82,435/. Of this sum it is proposed to distribute 54,400/. 
in dividends, and the balance of 23,035/. has been carried 
forward to the credit of 1885, 


Wuat ts A “ Portable” MacuIneE?—In the Palatine 
Chancery Court, before Vice-Chancellor Bristowe, on 
Tuesday last, at Liverpool, there came on for hearing a 
case of considerable interest to engineers in ‘‘ Brice v. 
the Liverpool Grain Elevator Company,” which hinged 
mainly upon the meaning of the word ‘‘ portable.” The 
precise matter before the Court was the effect of a license 
oe by the patentee of a ‘‘trimmer” used in the 

andling of grain in bulk as applied in connection with 
portable elevators. The dispute arose out of the use of 
such ‘‘trimmers,” which are admitted on all hands to be 
a very valuable, though exceedingly simple contrivance, 
in connection with an elevator which was permanently 
fixed on board a barge constructed for the purpose. The 
elevator in question was thus a floating elevator, and the 
point at issue was whether such an elevator could be 

roperly described as a portable elevator, and the Court 
eld that it could not. In giving judgment the Vice- 
Chancellor held that to be ‘‘portable” a machine 
must be capable of being readily carried from place to 
rhe either as a whole or in parts such as an ordinary 
abourer could reduce the machine to, and that a machine 
which was attached to, and formed part of, a floating 
craft from which it could not be detached without 
mechanical appliances and skilled workmen, was not 
** portable.” 
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THE PEPPER STEERING GEAR. 


CONSTRUCTED BY MESSRS. ROBERT ROGER AND CO., 
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THE accompanying sketches illustrate a form of 
friction clutch pulley, made by J. Bagshaw and Sons, 
engineers, Batley, in which the weight of the pulley 
and tension of the belt are taken off the shaft and borne 
by independent bearings, so that when the clutch is 
out of gear, there is absolutely no wear and tear 
of the shaft going on. 

Where broad and heavy belts are employed, this is 
much more satisfactory than bushes of the ordinary 
type resting on the shaft, as the pedestals may always 
be adjusted to keep the clutch concentric with the shaft. 
Messrs. Bagshaw have recently applied this arrange- 
ment to the new engines at the Wanchester Guardian 
ottices—where the arrangement was first suggested by 
Mr. W. H. Maw, by whom the disposition of the en- 
gines was planned—also to Messrs. Bell Brothers’ 
Alkali Works, Middlesbrough, and Mr. 
Flour Mills, Tadcaster, at which place it has the heavy 
duty of coupling turbines to a steam engine of 150 
horse-power. 


The principle of the clutch itself may readily be | 


seen from Fig. 2, where the ends of the friction ring 
A are provided with screw nuts B B, which respec- 
tively take the ends of a screw pin C threaded at one 
end with aright-hand screw, and at the other end with 
a left-hand screw. To this screw is affixed an arm 7 
which is connected with a sliding piece E, Fig. 1 

By moving the said sliding-piece in one direction or 
the other the friction ring is expanded or contracted 
as the clutch is desired to be fast or loose. 


struction maintained at all times, whether clutch be 
on or off, and so all liability to the clutch being acci- 


dentally put on by centrifugal force is obviated, and | 


there are no dangerous projections from the exterior. 








THE PEPPER STEAM-STEERING GEAR. 

Tue engravings at the top of the page represent the 
Pepper steam-steering gear, manufactured by Messrs. 
Robert Roger and Co., Stockton-on-Tees, A special 


feature in this machine is the use of slide valves, which | a 
have been introduced in order to avoid the trouble and | additions made to our knowledge of that branch of metal. 


The slide valve is of the | 


annoyance of piston valves. 
double D form (Fig. 3) ; the steam is admitted at C or | 


| on the face. 


| the deck. 


Ingleby’s | 


A direct | 
and firm connection between the parts is by this con- | 


is not a steam chest in the ordinary sense, steam being 
admitted to it only for the purpose of keeping the valve 
It will be seen at a glance that the valve 
is a single casting, and is not likely to get out of order. 

The starting valve in the chest B can be worked 
either from the bridge by an upright shaft, or from 
In the latter case the bridge gear is disen- 
gaged by lifting out a clutch, and stands idle. The 
engine is stopped by a hunting screw in the usual way ; 
when the steersman turns his wheel he rotates the 
screw, and draws the reversing valve in the direction 
to admit steam to the slide valve either at C or D. 
Immediately the engine starts a bevel pinion at the end 
of the barrel shaft rotates the nut through which the 
screw works, so as to bring the valve back to its mid 
position. Thereis a stop to prevent the motion being 
continued either way further than is necessary to 
bring the rudder right over, and an index to show the 
position. 

The gear is a neat and compact design, all the 
covers, glands, &c., are easy of excess, it occupies 
little deck space, especially fore and aft. The example 
shown in the engravings is fitted with a barrel and 
helical spur gear, but chain wheels and other forms of 
gear can be employed to suit the requirements of users. 


| When steam and hand-steering gear are combined they 


are arranged to be changed from steam to hand, and vice 
versd, in the shortest possible time by one lever. The 
manufacturers are also making horizontal gears on the 
same principle. 








THE IRON AND STEEL INSTITUTE. 
Address of the President, Dr. Percy, F.R.S. 
(Continued from page 540.) 


In some scientific societies it is, as you are aware, ex- 
| pected that the President, on his inauguration, should 


| give an account of the progress made in the preceding year 


in the particular science or sciences of which he is regarded 
as the official exponent ; but in the lron and Steel Insti- 
tute that practice is rendered unnecessary by the publica- 
tion in the Transactions of a separate record of the 


The selection, therefore, of subjects for the 
| present address devolves upon the author of it. The 
| metallurgy of iron and steel now covers so wide a field 


D, according as the engine is desired to run in one direc- | that the choice of subjects is really embarrassing, and I 


tion or the other, The chamber in which the valve works | have experienced not a little difficulty in deciding how to 





exercise it. There are so many questions of great interest 
and importance in a scientific as well as practical point of 
view, to which I should like to direct the attention of the 
members of the Iron and Steel Institute, that, my time 
being restricted by custom to about an hour, I find it 
utterly impossible to gratify that desire. I have chosen 
such as seem to me to be more particularly deserving of 
attention at the present time, and I have only to express 
my earnest hope that the choice will commend itself to 
your judgment. 

It has always appeared to me reasonable to infer from 
metallurgical considerations that the age of iron would 
have preceded the age of bronze; and amongst anti- 
quarians my friend, the late Mr. Thomas W right, main- 
tained that in this part of the world, the use of bronze did 
not precede that of iron. But, as you are doubtless well 
aware, the majority of antiquarians maintain the contrary 
opinion. As this is a question of considerable historic 
interest, I should hope that even to those who may be 
practically engaged in the manufacture of iron, some ob- 
servations on the subject may not be unacceptable. In 
1864 I published my reasons for suspecting that the gene- 
rally received order of sequence of the ages of iron and 
bronze might, on further more careful investigation, be 
found to be, at least, not invariable, and they are these. 
The primitive method, not yet w holly extinct, of extract- 
ing iron from its ores is a much simpler process than 
that of producing bronze, and indicates a much less 
advanced state of the metallurgical arts. In the case 
of iron all that is necessary is to heat the ore strongly 
in contact with charcoal; whereas in the case of 
bronze, which is an alloy of copper and tin, both copper 
and tin have to be obtained by smelting their respective 
ores separately, to be subsequently melted together in due 
proportions, and the resulting alloy to be cast in moulds, 
requiring considerable skill in their preparation. Astime 
does not permit me to deal with this question in a satis- 
factory manner, I beg to refer you to some of the most 
recent sources of information respecting it. The first is 
an octavo volume, published in 1877 by Mr. St. John 
Vincent Day, of Glasgow, civil engineer, who is a mem- 
ber of the Iron and Steel Institute. It is entitled ‘‘ The 
Prehistoric Use of Iron and Steel,” and is evidently the 
product of laborious, persevering, and careful research, 
and indicates plainly that the author was, as every 
author should be, in love with his subject. T can truly 
say that I have derived much pleasure and instruction 
from its perusal. The next source of information which 
it gives me great satisfaction to bring to your notice is an 
octavo volume in German, which was published last year 
by my friend, Dr. Ludwig Beck, who is connected with 
iron works at Biebrich on the Rhine. It consists of not 
fewer than 1050 pages, and is copiously illustrated with 
woodcuts; and it is to be followed by another volume 
presumably of the same dimensions. The question is 
treated exhaustively, and in a most able manner. The 
author many years ago conducted investigations in the 
laboratory then at my disposal concerning varivus interest- 
ing problems relating to the metallurgy of lead, the re- 
sults of which are recorded in a volume published by me 
on that subject in 1870; and I gladly avail myself of 
this opportunity of publicly expressing the high opinion 
which I formed not only of Dr. Beck’s chemical know- 
ledge and skill, but also of his erudition and culture. 
Lastly, I may mention a third treatise which is in French, 
by M. Liger, an architect, and published in 1875. It is 
entitled ‘* La Ferronerie Ancienne et Moderne,” and con- 
sists of two volumes, large octavo, copiously illustrated. 
It contains a large mass of information concernin; g ancient 
ironwork, and is chiefly interesting from an ar ‘chological 
point of view. 

Permit me now to invite your attention to the con- 
sideration for a short time of a few questions relating to 
the physical properties of iron and steel, a subject of the 
highest interest in a scientific as well as practical point 
of view, and one which of late has not been neglected. So 
recently as February last, it was announced that Mr. 
John Collett, State Geologist of Indiana, had found that 
the malleable bar iron used in the construction of several 
railway bridges in America, and which, it is asserted, was 
of the best quality, had acquired a cry ‘stalline structure, 
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and in some places to such an extent as to threaten 
disaster at any time. This alleged change of structure 
was attributed to the continued and repeated vibration 
caused by the passage of heavy trains. It is an old and 
still prevalent opinion amongst engineers, that malleable 
iron may by long exposure to vibratory or concussive 
action, as, for example, under such conditions as I have 
just mentioned, acquire what it did not previously possess, 
namely, a crystalline structure. Now I venture to ques- 
tion the correctness of that opinion. There may be con- 
clusive evidence in support of it, but if so, it has escaped 
my attention, though I have long been in quest of it. 
What has been demonstrated is, that malleable iron by 
exposure to vibratory or concussive action becomes harder 
and more easily frangible, so that a blow which, before 
such exposure, would not break a bar of iron might easily 
break it afterwards. But, when even the most fibrous 
iron is broken with extreme rapidity, as it may be by the im- 
pact of acannon shot, and, as [ have often seen, its fracture 
is always crystalline, and as distinctly and largely so as 
that of similar iron broken by a sledge-hammer, after 
having been subjected to the necessary degree of vibratory 
or concussive action. It may possibly be suggested that 
a crystalline structure may be instantaneously developed 
in the one case as well as slowly in the other, just as a 
supersaturated solution of sulphate of soda may be instan- 
taneously changed into a crystalline mass by a touch, and 
an ordinary hot saturated solution of the same salt 
adually changed into a crystalline mass by slow cooling. 
t should, however, be observed that the crystals formed 
under these two conditions differ widely in character from 
each other. When rapidly produced they are small and 
confused, and, in the opposite case, large and well-defined. 
But this, so far as my experience goes, does not occur 
when iron is fractured instantaneously by a cannon shot, 
and comparatively slowly by a sledge-hammer. In direct- 
ing the attention of the members of the Institute to the 
alleged development of crystalline structure in iron, under 
the conditions previously stated, I entertain the hope that 
it may be made the subject of further investigation, and 
be shown conclusively to be either true or erroneous. 

The effect of cold hammering and cold rolling upon iron 
seems to merit more attention than it has generally re- 
ceived, at least in this country, and suggests questions of 
much scientitic interest. By such treatment, when not 
carried to excess, the tensile strength of iron is, as you 
are aware, considerably increased, provided the rupturing 
force be slowly applied, as is the case in ordinary testing 
machines. The hardness of the metal is also increased ; 
but what is noteworthy, its specific gravity is diminished. 
By annealing it recovers its original properties. The 
states of the iron before and after it has been subjected to 
the mechanical treatment in question are precisely 
analogous to those of annealed and unannealed glass, 
respectively. The change in degree of the physical pro- 


perties of iron effected by this treatment must be accom- 
panied by a corresponding change in the grouping of the 


molecules of the iron, which in the hammered or rolled 
iron, are evidently in a state of strain, to be relieved only 
by imparting to them such a degree of heat and conse- 
quent freedom of motion as will enable them to rearrange 
themselves in their original position. 

Now these molecules are bound together by what is 
termed the force of cohesion, which is a mere statement 
of the fact of their sticking together ; but how comes it that 
that force should be increased by mechanical treatment 
which, «@ priori, might be supposed would tend in greater 
or less degree to produce disaggregation? It is stated 
that cold rolling has been found to increase the tensile 
strength of bar iron by as much as 50 per cent. How 
comes it, moreover, that less force is required to tear the 
molecules asunder when it is concussive and not gradual ? 
Those are questions which furnish substantial food for 
reflection, but will not, I fancy, admit of easy solution. 

There is one point on which I may here appropriately 
touch, it is the marvellous increase in tensile strength which 
iron or steel may acquire by the process of wiredrawing, 
the wire being left unannealed after the final operation. 
I have specimens of pianoforte wire, for which I am 
indebted to my friend Dr. Pole, and of which he himself 
has determined the tensile strength. In one of these 
wires it amounts to not less than 120 tons per square 
inch of sectional area, I have seen it recently stated that 
mild steel, in the form of rod or bar, has been produced 
of the same tensile strength, but I am not in possession of 
the evidence on which that statement is founded. Mr. 
Longridge, as you may remember, proposed many years 
ago the use of wire in the construction of guns, and has 
recently published an elaborate volume on the subject. 
The idea is ingenious, and with such facts before us as I 
have adduced concerning the enormous tensile strength of 
iron or steel wire, it will not, I think, be pronounced 
chimerical. Mr. Longridge may have to encounter great 
practical difficulties in attempting to bring his invention 
to a successful issue, and whether he will eventually suc- 
ceed in doing so can only be decided by experiment. 
I may mention that in a conversation which I had with 
the late Mr. Robert Stephenson on this subject, he said 
he thought very highly of the principle of Mr. Long- 
ridge’s system, and that, in his opinion, it was the only 
one on which large, efficient, and safe guns were likely 
to be constructed. I understand that one of our largest 
manufacturing firms has had it under consideration with a 
view to trial, but with what result I am unable tosay. How 
many ingenious manufacturing schemes have, at their 
inception, seemed to justify a confident belief in their 
value, and yet have proved abortive; and how many, on 
the other hand, which at first were regarded as trivial 
and unimportant, have proved to be eminently useful to 
the world and advantageous to their authors? It would 
be ungracious on this occasion to mention instances of the 
former; but were I asked to mention instances of the 
latter, I should point to the blowing of hot air into the 





blast furnace, the invention of James Beaumont Neilson, 
of Glasgow, and to the blowing of cold air through molten 
pig iron, the invention of Henry Bessemer, of London. 

Ve hear in these days of the fatigue, refreshment, and 
patience of metals, terms which, when applied to inani- 
mate objects, may bewilder the uninitiated, and at first, 
perhaps, puzzle the initiated. When a metal is subjected 
to mechanical treatment ,which produces what is called 
stress orstrain, its component particles may become so 
disturbed and disarranged, within the limits of elasticit: 
be it understood, that after its withdrawal from suc 
treatment and left at rest, some time, and in certain 
cases considerable time, must elapse before the particles 
will have spontaneously readjusted themselves as they 
originally were. The word fatigue, I apprehend, is meant 
to indicate such disturbance ; the word refreshment, re- 
storation of the metal to its original state; and the word 
patience, the time required for that restoration. So lately 
as February last, a paper was read to the American In- 
stitute of Mining Engineers by Mr. Henry M. Howe, of 
Boston, on the patience of copper and silver as affected 
by annealing, on which he has experimented. His re- 
sults possess considerable interest. He refers to the ex- 
periments of Professor R. H. Thurston on the resistance 
of iron to prolonged stress, which show that as unan- 
nealed iron greatly exceeds in tensile strength the same 
iron when annealed, a fact long previously known, so it 
likewise greatly exceeds the latter in patience. I must 
refer you to the original papers for information as to 
numerical and other details, because time forbids that I 
should do more than notice the subject on the present 
occasion. The power, Mr. Howe remarks, of resisting 
prolonged stress bears no fixed relation to what is com- 
monly called tensile strength, or the power of resisting 
tensile stress fur a very short time. He suggests that the 
word endurance might be more appropriate than patience 
for expressing the former kind of power. 


A paper on the influence of stress and strain on the | 


physical properties of matter has recently (December, 
1884) been communicated to the Royal Society by Mr. 
Herbert Tomlinson, in which is contained matter of in- 
terest and of practical importance in reference to the ap- 
plication of iron wire. 
torsionally vibrating iron wire to be permanently dimi- 
nished to a very large extent by repeated heating to 
100 deg. Cent., and cooling combined with long rest, and 
to be very considerably diminished temporarily by rise of 
—.- 

There is a widespread impression, not to say belief, that 
a razor when left at rest for some time after use becomes 
sharper spontaneously. The number of persons having 


the opportunity of personally experimenting on this im- | 


portant question has greatly decreased in recent years, 
yet some remain who still practise the tonsorial art, and 


it must be left to them to determine whether that impres- | 
Should it prove to be correct, | 


sion be erroneous or not. 
then the razor might probably be adduced as affording an 
illustration of fatigue, refreshment, and patience. Is it 
not strange that on such a simple practical question as 
this, opinion should still be divided ? 

Perhaps the notice of another kindred subject may not 
be considered irrelevant. It is the physical change which 


some metals and alloys have been observed to undergo | 
spontaneously while at rest, and under ordinary atmo- | 
Thus chains which have been used to | 
support chandeliers, or even the much lighter gasaliers, | 
have suddenly snapped, and have not been found, on the 


spheric conditions. 


most casefu] inspection afterwards, to present the slightest 
external indication of change. My reason for mentioning 
this subject is the hope that it may attract the attention 
of those who are engaged in iron and steel works, and 
induce them accurately to investigate and describe any 
instances of the kind which may occur in their experience, 
and to communicate the results of their observations to 
our Institute, 

I trust that a word or two on a question which is now 


exciting considerable attention and causing alarm in the | 


public mind may not be deemed irrelevant. I allude to 
the daily increasing danger from the possible fracture of 
overhead telegraph wires, and especially cables. So long 
ago as 1866 I addressed a letter to the editor of the Times 
on the subject, in which this new source of danger to the 
inhabitants of London was pointed out ; and to show that 
it was not imaginary, an instance of a fatal accident having 
occurred from this cause a short time previously was 
adduced. It was that of an unfortunate man who, while 
seated on the top of a vehicle, was killed and nearly deca- 
pitated by the sudden breakage of an overhead telegraph 
wire. My friend, Sir John Hawkshaw, who, it will be 
admitted by all who have the pleasure of his personal ac- 
quaintance, is no alarmist, has so lately as last month 
(April, 1885) addressed emphatic words of warning to the 
public, through the medium of the Zimes, concerning this 
new danger. Life is said to hang upon a thread, and now 
the life of a Londoner may be said to hang upon a wire, 
which is but a metallic thread, and with much greater 
reason to depend upon a heavy telegraph cable. Should 
any great diminution in the tensile strength of these 
wires, from physical or other causes, take place in the 
course of time, it is difficult to conceive how mischief in 
consequence should be prevented, inasmuch as it would, 
to say the least, be exceedingly difficult to make a proper 
inspection of them ; and, moreover, even if such inspec- 
tion were easily practicable, it would probably be neg- 
lected until a political dignitary like the Home Secretary 
or the Postmaster-General should happen to be strangled, 
or, it may be, decapitated, by a broken wire, or crushed 
by a broken cable. Inthe event of such an unhappy 
accident, this unsightly and dangerous nuisance might 
possibly be suppressed. 

Of the many problems relating to iron which, it appears 
to me, require further investigation, is the old one of 
‘burnt iron.” It would be superfluous and impertinent to 


He finds the loss of energy of a) 


obtrude upon an audience, such as I have the honour of 
addressing, any definition of that expression. Every 
blacksmith, as well as every forge and millman, has good 
reason to regret their practical acquaintance with it, and 
the trouble they have had in dealing with it. The cause 
which produces it is well known—over-heating —but not 
the precise nature of the change which is thereby effected, 
Although much has been written and published on the 
subject of this change, yet I venture to submit that it has 
not been satisfactorily elucidated, diverse opinions being 
still held regarding it. It is believed, on the one hand, 
to be exclusively physical, and to consist of a larger de- 
velopment of crystalline structure; and, on the other 
hand, to be physico-chemical, and to consist of such strue- 
tural modification, accompanied with the partial, if not 
complete abstraction, of carbon, or of the absorption of 
oxygen. It should be borne in mind that I am not now 
speaking of ‘* burnt steel,” the theory of the production 
of which seems to have been well established. Malleable 
iron, I may remind you, even vf the most fibrous cha- 
racter, may be made to acquire alargely crystalline struc- 
ture—by which I mean converted intocrystals individually 
of large size —either by fusion, by heating it only for a very 
short time to a high temperature approaching, yet sensibly 
below, its melting point, or by long-continued exposure 
to amuch lower temperature. The second of these con- 
ditions is that which usually causes the ‘ burning” of 
iron ; and zine also when rolled out into sheet, and heated 
only for a second or two toa temperature bordering on its 
melting point, furnishes an excellent illustration of a 
similar change of structure. Before heating, it may be 
bent backwards and forwards several times without break- 
ing, and the act of bending is not accompanied with the 
slightest sound ; but after heating and cooling, whether 
rapidly or slowly it makes no difference, it is so brittle that 
it breaks instantly, and the act of bending is accompanied 
with a very audible harsh grating sound. The fracture 
in this case is largely ion, comparatively speaking, 
and indicates clearly that the heating of the sheet, though 
| only momentarily, has sutticed to enable the molecules 
| of the metal to rearrange themselves in the manner which 
| I have stated. [ have noticed that quite recently these 
facts relating to zinc have been described as novel, 
| whereas they have been long known, and I certainly pub- 
| lished them more thantwenty years ago; but they were 
| probably well known, 1f not actually published, long pre- 
| viously. Now, I apprehend that, with respect to modifi- 
| cation of structure, what takes place in the ‘‘ burning” of 
| iron (which has a high melting point) at a high tempera- 
| ture, takes place equally at a low temperature in the case 
| of zinc, which has a comparatively low melting point. 
Moreover, as “‘burnt iron” may by what is called 
| ** coaxing” be forged, so the brittle ‘‘ burnt zinc” may, 
when heated to the temperature at which the cast metal 
becomes malleable and ductile, be again passed through 
the rolls without cracking. 

With respect to the chemical changes which have been 
alleged to occur in the “‘ burning” of iron, I take the 
liberty of expressing my own opinion, which is, that the 
| experimental evidence hitherto published on the subject 

cannot be regarded as conclusive. It is for this reason 

| that I have ventured to bring it before you, in the hope 
that it may attract attention from some of the many 
skilful chemical analysts at our iron and steel works, and 
induce them to attempt the solution of it. The point 
which I would particularly suggest for their investigation 
is the alleged absorption of oxygen by iron at a high 
temperature, with, of course, the formation of oxide and 
| its solution in, or diffusion through, the mass. Here, ob- 
| viously, there could be no case of occlusion of oxygen, 
| unless the temperature were high enough to cause the dis- 
sociation of oxide of iron. The effervescence, following the 
| addition of spiegeleisen to molten decarburised pig iron, has 
| been adduced as proof of the existence of oxygen in some 
| state or other in the metallic bath ; and experiments on the 
| small scale have seemed to indicate that molten malleable 
iron may, like molten copper, dissolve some of its own 
| oxide. But what is now wanted is conclusive evidence 
| on such interesting points, evidence founded on the sure 
| basis of accurate observation and careful experiment. 
| Some persons may, however, possibly ask, to what useful 
| practical results is the investigation of such questions 
| likely to lead? The answer is, that many an apparently 
| sterile fact in science has been unexpectedly found 
to admit of practical application, with the result of 
benefitting the world and enriching not the man who dis- 
covered the fact, but the man who was fortunate enough 
to apply it. Who can tell that it may not so happen 
with respect to the investigation of ‘* burnt iron 7’ though, 
I must confess, it seems very improbable. 

The effect produced on iron by wm, song reheating 
it to ahigh temperature, say a welding heat, is, if I mis- 
take not, generally considered to have been long ago con- 
clusively demonstrated. By such treatment iron is said 
to be injured in quality ; by which, I apprehend, is chiefiy 
meant, reduced in tensile strength. Now, I received 
some years ago, from my friend Colonel Dyer, of the 
Royal Artillery, a report of a series of experiments which 
were made under his direction at the Arsenal, Woolwich, 
and which do not confirm the prevailing opinion on this 
subject. The report contains full and precise details of 
these experiments, which might be communicated to the 
Institute in a paper but not fittingly in a presidential 
address. Suffice it to say, the result showed that iron 
might be heated four times, for about three hours each 
time, to a welding heat, being allowed to cool without 
hammering after each heating, without injuring its quality 
|in the least degree. The special object of these experi- 
|ments was to ascertain whether the internal portion of 
the large gun forgings would be likely to be injured by re- 
peated reheatings to a welding heat, though well ham- 
mered each time on the exterior. 

(Zo be continued.) 
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DYNAMO-ELECTRIC MACHINES. 


7185. E. Jones, Leeds. mo-Electric Ma- 
chines. (6d. 6 Fis.) May 3, 1884.—The machine is con- 
structed with a single shaft bearing, the driving pulley being 
keyed to one end of the shaft, and the armature and commutator 
being mounted closely together on the other end. The field 
magnets are formed with deeply channelled pole-pieces, from 
which the shanks or cores extend at one side only, being separately 
wound and arranged parallel to the armature shaft. Referring to 
the illustrations, the main frame consists of a single standard A 
carrying a long bearing B for the spindle C of the armature D and 
also the cores of the field magnets E. The pole-pieces of the 
magnets E are rigidly connected by a brass frame F, serving as a 
guide for the brush holder. A block of wood G bolted to the lower 
pole-piece serves asa footor support The bearing B is bored at 
each end only to receive the bush } for the spindle C. The arma- 
ture is similar to that described in Specification 3633 of 1883, ex- 
cept that the U-shaped pole-pieces d are arranged in pairs around 
the hub, the innerand outer ends of each pair being separated by 
wooden blocks I, secured by non-conducting bolts or clips (Fig. 1), 
and their outer endsare left open. The core 2 is of insulated soft 
iron wound on aformer. The hub 3 is tapered, and is built up of 
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wooden segments with the grain radiating outwards, and bound 
together by brass side plates and screws. The pole-plates d serve to 
force outward the core 2, and hold it concentric with the shaft, 
the pole-pieces being inclined at their inner ends, and secured to 
the hub by nuts and washers and rings of insulating material. The 
armature ring is then wound between the plates d, the armature 
being preferably divided into twelve sections, each having six 
bobbins. The bush }, and with it the spindle and armature, can 
be adjusted endwise by means of screws and nuts, endwise move- 
ment of the shaft being prevented by nuts on the pulley end of the 
shaft The commutator lis keyed on to the end of the shaft, the 
connections with the armature being made directly, there being 
no bearing between them. The brushes are made of a number of 
straight copper wires, or of flat strips set endwise side by side, and 
presenting their edges to the commutator, and these brushes are 
pushed radially, or at an angle, inwards by light springs through 
suitable guides, the object being to keep the rubbing area constant. 
The guides are mounted on a ring H provided with a handle X for 
adjusting their position and securing them. The ring H slides on the 
frame F, and is retained in place by a vulcanite plate K protecting 
thearmature connections. Two, four, or six field magnets may 
be employed. (Accepted March 3, 1885). 


7533. G. Hookham, Birmingham. Dynamo-Electric 
Machines and Electric Motors. [6d. 3 Figs.) May 10, 
1884.—Any number ef field magnets are placed in a closed circuit, 
that is to say, they are arranged so as to form the sides of a triangle 
or polygon. The spaces between the poles of the magnets are 
occupied by armatures of the drum or ring type, arranged so that 
their cores complete the magnetic circuit of the field magnets, ex- 
cept that a small air space is left between the poles and the arma- 
ture cores, and which are grooved for the reception of the con- 
ductor coils. When the field is of the Edison type, the yoke piece 
at the top of the field magnet is dispensed with, and an armature 
inserted between the poles at the end of the magnets. (Accepted 
March 3, 1885). 


7805. G.G.M. Hardingham, London. (C. Mortimer- 
Sterling, Paris). Machines for Generating or Utilising 
Electrical Energy. (td. 8 Figs.) May 16, 1884.—The arma- 
ture coils are fixed, and the field magnets are arranged concentri- 
cally and revolve within the armature coils. Referring to the 
illustrations, the fixed concentric cylinders A and B are connected 
by end plates, The conductors E are wound upon the exterior of 
the cylinder A and the interior of the cylinder B and around the 
end plates C. Non-conducting segmental blocks 0 between the 
windings of wire in the cylinder B keep the sections in place, 
the blocks o being wedged up by means of the cones N and nuts. 














The permanent magnets F are fixed ona revolving cylinder I made 
in three parts, and within the two larger diameters of [. The 
pulley H is secured to the central or smaller part of I, and is 
driven by a belt G, electro-magnets X situated on either side of this 
smaller part being secured between the end flanges of I and the 
pulley H. On rotating the magnets they revolve within the fixed 
coils, the currents generating in the coils E being collected by 
segmental rings bearing on brushes fixed to the coils E. Friction 


rollers J bear on the internal circumference of the cylinder I and 
the external circumference of the cylinder B. (Accepted March 13, 
1885). 








ELECTRIC BATTERIES. 


5304. T. Rowan, London. Electrodes for Electric 
Batteries. (4¢.) March 22, 1884.—Iron, copper, manganese, 
silver, lead, or other metal in acellular, spongy, or finely divided 
state is built up into suitable electrodes preferably on an inoxidis- 
able base. (Sealed April 4, 1885). 


5409. G. Prescott, M. F. Purcell, D. Sherlock, and 
W. H. Dunne, Dublin, Secondary Batteries, (6d. 3 Fiys.) 
March 25, 1884.—The plates of secondary batteries are manufac- 
tured by melting lead and mixing thoroughly with the melted 
lead the oxides and suboxides. The compositions may be treated 
with sulphuric acid to render the porous plate hard and solid. 
The positive plate may contain the highest oxide and the negative 
the suboxide. (Sealed April 28, 1885). 


5922. J. Rapieff, Barnet. Galvanic Batteries. [4d.) 
April 4, 1884.—The plates are formed of such oxides or hydrates 
of metals or metaloids or their mixtures, which are capable of 
yielding chlorine, iodine, bromine, fluorine, oxygen, phosphorus, 
sulphur, and the like, in a more or less pure state when employed 
in the battery. The electrodes may be constructed with ehambers 
where the bodies may be generated and stored. (Sealed May 1, 
1885). 


7829. A. M. Clark. London. (A. Dun, Frankfurt-on- 
Main). Galvanic Element. [4d.] May 16, 1884.—The elec- 
trolytes for the positive and negative elements are the same 
except that the electrolyte for the positive electrode is much 
weaker than that for the carbon electrode. In a carbon iron 
battery, the solution is diluted nitro-muriatic acid (aqua regis). 
Where the exciting solution has no depolarising effect, the surface 
of the carbon electrode is enlarged. (Sealed April 28, 1885). 


9195. H. J. Haddan, London. (UL. Epstein, Leipzig). 
Electrodes for Secondary Batteries. [6d. 17 Fiys.) 
June 19, 1884.—A lead oxide or lead salt is added to molten me- 
tallic lead and the mass constantly stirred until it has been trans- 
formed from the liquid state into finely divided solid particles. 
This mass may be made into a paste with water, and applied to 
perforated, recessed, or other plates, or the paste may be formed 
into plates by pressure. (Accepted March 20, 1885). 


14,200. J. Myers, Amsterdam. Accumulator of 
Electricity. (2d.] August 25, 1884.—The positive plate is of 
carbon covered on both sides with a layer of finely divided lead pre- 
pared by reducing sulphate of lead by zinc in a solution of common 
salt, or by reducing white lead, minium, or litharge by an amalga- 
mated zinc in a solution of common salt mixed with sulphuric 
acid. The negative plates are covered with lead or zinc. (Sealed 
April 17, 1885). 


ELECTRIC CURRENT REGULATOR. 


4665. C. J. Bosanquet, Spilsby, and W. A. Tomlin- 
son, Birthorpe, Linc. Controlling the 

Motors Driving Dynamo-Electric Machines. (6d. 
1 Fig.) March 10, 1884.—A solenoid, according as the strength 
of the current is above or below the normal, closes the 
circuit to one of two solenoids, whieh, when excited, brings 
one or other of two bevel wheels, mounted on a sleeve sliding ona 
driven shaft, in contact with a bevel wheel, situated between the 
two bevel wheels, and the spindle of which is connected to the 
regulator valve. 
solenoid releases a weighted lever which forces over the sleeve in 
the direction to close the valve. (Accepted March 10, 1885). 


7699. J. Gilmore and W. R.Clark, London. Elec- 
tric Current Regulator, [6d. 6 Figs.) May 14, 1384.— 
The current to be regulated is passed through a conductor, which 
is passed round a flat bar composed of two metais having different 
degrees of expansion, such as described in Specification 563 of 1879. 
When the current is above the normal it heats the conductor, and 
consequently the flat bar, which operates a contact-piece adjusting 
the resistance of ashunt circuit. (Accepted March 10, 1885). 


8901. S. F. Walker and F. G. Olliver, Cardiff. 
Electric Current Regulating Devices. (6d. 3 Figs.) 
June 12, 1884,—The attractive force of an electro-magnet or 
solenoid tends to cause the separation of contact surfaces included 
in the circuit to be regulated in opposition to a force which tends 
to cause their approximation, thereby varying the resistance and 
regulating the current. Keferring to the illustration, the electro- 
magnet a of low resistance is included in the circuit to be measured 





























and acts on the lever b, which is fulerumed at c, so as to diminish 
the pressure of the contact piece d carried by the lever on the 
fixed contact piece e. A spring j and a high resistance magnet k 
act on the lever in opposition to the magnet a, and tend to increase 
the pressure between the contactsd ande. If desired the magnet 
k may be dispensed with. The current passes from the terminal 
g through the magnet a, plate c, lever b, and contacts d e to the 
terminaln. (Accepted April 3, 1885). 


ELECTRIC CURRENT METER. 


6770. H. Aron, Berlin. Measuring Electric Cur- 
rents. (td. 23 Fiys.) April 24, 1884.—This meter is based 
upon the influence of the electric current upon the motion of 
clockwork, the electric current being passed through solenoids 
or magnets arranged so as to increase or decrease the earth’s 
attraction on the pendulum. (Accepted April 3, 1885). 


7668. J. S. Raworth, Manchester. Electric Meter. 
(6d. 6 Figs.] May 13, 1884.—A spindle surrounded by a coil in 
the circuit to be measured and having arms parallel to parts of 
that circuit, is at the same time polarised by the coils and urged 
by the action on its arms to turn in opposition to a spring ad- 
justable to the current or to the electromotive force in the circuit. 
referring to the illustrations, the iron spindle A is delicately 


pivotted at its ends where there are two crossarms a projecting | 


irom it in opposite directions, and as shown at right angles to it. 


The spindle A is surrounded by conducting coils B, comprising | 
either a few convolutions of copper bar of rectangular section | 
helically wound without contact with each other, or a large | 
In the former case | 


number of convolutions of fine insulated wire. 
the electric current entering by a binding post C passes along a 
metallic framing through the coils B and out by a second bind- 
ing post D. In passing along the parts parallel to the arms a, 
it tends to deflect the arms and so to turn the spindle A partly 
round. In the latter case the current instead of passing through 
the framing, passes through coils of wire wound on a rectan- 


Speed of | 


Should the current cease entirely, a fourth | 


gular frame, having two sides paralled to the arms a. At 
the front the spindle is provided with a light index F bent so as 
to project through a hole in the dial G through which passes a 
central spindle H which can be turned by hand and has fixed toits 
inner end the inncrmost convolution of a volute spring K, the outer 
end of which is connected to the index finger E. On the spindle 
H outside the dial G, and protected by the glass L, is fixed an 
index M pointing to graduations on the dial. When the meter is 














| put in circuit, the spindle is turned by hand until the force of 

| the spring K is made to balance the force tending to turn the 

spindle B, as can be seen by observing the point of the wire F 
just vibrating within the hole in the dial through which it passes. 
The index M then indicates the number of ampéres or volts. A 
= wad be used to put the meter in circuit. (Accepted March 6, 
885). 





ELECTRIC LAMPS. 


8063. R. E. B. Crompton, London, and T. Crabb, 
Chelmsford. Electric Arc Lamps, [6d. 5 Figs). May 
22, 1884.—This consists of a compensating lever and connecting 
parts for effecting the control of the carbons, the lever actuating 
both carbons, and being balanced by one electrode on each side o 
the fulcrum. Referring to the illustrations, the compensating lever 
G A Cl is pivotted at A, and supports at the points z the weight of 
the upper electrode. The lever is controlled by means of the sole- 
noid. The end C of the lever supports a connecting piece C' for the 
control of the holder b of the negative electrode which is guided in 
fixed guides d. The weight of the lower carbon thus partially 
balances the weight of the upper carbon and of the solenoid core. 
When thecurrent passes throuyh the solenoid it draws up the core 
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|and raises the upper electrode and lowers the lower electrode, 
| causing the arc to be struck. The upper electrode is prevented 
| from descending by the friction set up between the dise f and the 
compensating lever, and by the friction consequent upon the tilting 
of a clutch when such is employed, When the end G of thelever 

is lowered, the disc f is released, the weight of the upper carbon 
| being taken on another point of the lever (or the carbon is re- 
| leased from itsclutch)and descends. The upperand lower carbons 
may be connected by a cord and pulleys, so that both are fed 
simultaneously towards each other. The disc fis similar to that 
described in Specification 2539 of 1883, as isalso the operation of 
the bearing points zon the compensating lever. (Accepted March 
31, 1885). 

8865. T. Cuttriss, Leeds. Electric Arc Lamps. 
(6d. 3 Figs.) June 12, 1884.—The upper carbon is fixed to 
a rack free to move vertically in guides and geared to a pinion 
on a lever. The lever carries also gearing controlled by an 

p t and ted to the pinion through a ratchet. The 
lever is operated by the core of a solenoid. A catch is pivotted at 
one end to the lever and its other end rests on a fixed stop, a 
projection from the catch locking the mechanism when the core 
is drawn within the solenoid. (Accepted March 31, 1885). 


639. R. P. Sellon, Surbiton, Surrey. Electric Arc 
Lamps. ([6d. 1 Fig.) January 16, 1885.—Referring to the 
illustration, the carbon points are separated to strike the arc on 
the passage of the current by the main magnet M at the base of 





























the lamp, the lower carbon being attached to its armature. The 


upper carbon is carried by a rack H gearing with a train of wheels 
The gearing is locked by 
and attached to 


terminating in a brake wheel or fly. 
' means of a pin or lever L impinging on the fly, 
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the core of the high-resistance coil R, which, when the lamp is 
not in action, or when the difference of potential between the 
lamp terminals is not sufficiently great, locks the gearing and 
prevents the descent of the carbon-rod. When a downward feed 
is desirable, the solenoid draws down its core and allows the upper 
carbon to descend. In order to short-circuit the lamp when re- 
quired, the electro-magnet O is employed, and is wound with a 
coil of low resistance in the main circuit, and with a high-resist- 
ance coil in a shunt circuit in series with the magnet R. When 
the arc becomes too great from any cause, the current passing 
through the fine wire of the magnet O attracts the armature ¢ and 
connects the terminals of the lamp through the main coils O. The 
magnet R, beside the high-resistance coil, is also wound with a 
low-resistance coil connected in series with the low resistance of 
the magnet O, and serving to release the upper carbon when the 
lamp is short-circuited, so that the carbons can again come in 
contact, re-establishing the arc. (Sealed April 24, 1885). 


4781. F. H. Varley, W. Beale, and R. H. Padbury. 
London, Carbon Filaments for Incandescent 
Lamps. [id.] March 12, 1884.—Fine woven fabric, preferably 
of vegetable fibre or silk, is subjected to the treatment as described 
in Specifications 2776 and 5055 of 1882. 
ing process it is subjected to treatment in borax and alum. (Sealed 
May 5, 1885). 


7534. G. Hookham 
Electric Lamps. (6d. 
is constructed of a single straight fibre, or has its two sides parallel. 
The bulb in which the filament is inclosed is more or less cylin- 
drical, and has convex ribs or concave grooves on one or both sides 
of the glass running parallel to the filament. (Accepted March 17, 


ham. Incandescent 


, Birmin 
8 Figs.] May 10, 1884.—The filament 


1885). 
ELECTRIC SWITCH. 
8143. H. Faraday, London. Electrical Switch. 
(6d. 5 Figs.) May 23, 1884.—The switch comprises a lever and a 


spring clip of peculiar shape between the jaws of which the end 
of the lever is pressed to close the circuit, a spring being con- 
nected to the lever so as to tend to force the lever towards or away 
from the spring clip according a3 it is thrown over in the one or 
the other direction. (Accepted March 13, 1885). 


186. H. Wilkinson, London. (J. G. W. Fairbairn, 
Vienna.) Electric Switch. [4d. 3 Figs.) January 6, 1884. 
—A screw working ina nut has on its end a contact plate which 
ean be forced by the screw into contact with two other plates 
or be withdrawn therefrom, (Sealed April 24, 1835). 


DISTRIBUTING ELECTRICITY. 


786. A. G. Brookes, London. (0. Gassett, Boston, 
U.S.A,)_ Generation and Distribution of Electricity. 
(6d. 1 Fig.) January 20, 1885.—The motor driving the generator 
is controlled by an electro-magnet, the circuit of which is ex- 
tended to ali points at which the electricity is to be used. The 


translating devices are arranged in multiple arc circuit, and each | 
branch hasa corresponding substitute or branch of the same re- | 
When | 


sistance, which is closed when the other circuit is opened. 
any circuit is closed by means of a switch, the same switch closes 
the circuit to the electro-magnet, which is set in operation and 
remains in operation until all theconsumers are cut off. (Accepted 
March 6, 1885). 


TELEPHONIC APPARATUS. 


7312. K. S. Dembinski, Brussels. Microphones. 
(6d. 7 Figs.) May 6, 1884.—This comprises a wooden box of 
wedge-shape, and containing one or more drawers of thin wood 
lined with lampblack. Along the sides of each of the drawers are 


two rods of carbon provided with grooves, in which rest other | 


carbons extending between the two carbons. The drawer is 
covered by a thin piece of wood coated inside with lampblack, and 
strings of steel wire are stretched across the frame of the lid, and 
may each be timed to vibrate respectively to a given note, pre- 
ferably at least one octave being employed. The bottom of the 
box is provided with a second similar set. The apparatus is pro- 
vided with as many induction coils as there are drawers connected 
to the two rods of each drawer. The cover of the box is a wooden 
frame covered with wire gauze. (Accepted March 13, 1885). 


7380. C. Lever, Bowdon, Cheshire. Electric Tele- 
phones. (6d. 2 Figs.) May 7, 1884.—The receiver comprises a 
column of mercury inclosed in a non-conducting tube, and provided 
with means of adjusting the column and an electrolyte floating 
on the top of themercury. The mercury and electrolyte are in- 
cluded in the circuit from the transmitter. A float piston of 
greater specific gravity than the electrolyte, and floating on the 
mercury impinges against a diaphragm. The variations in the 
current liberate minute quantities of gas, causing the mercury to 
be elevated and depressed in accordance therewith, and communi- 
cate by means of the float piston these movements to the dia- 
phragm. In the transmitter, which is constructed in a similar 
manner, the diaphragm operates the float piston, and elevates or 
depresses the mercury column, and thus varies the resistance of the 


circuit. (Sealed April 28, 1885). 
7717. W.R.Lake, London. (J. A. Kingsbury, Chicago, 
U.S.A.) Telephone Transmitters. (6d. 2 Figs.) May 14, 


1884.—A contact point is connected to a spring fixed to the casing, 
and bears upon a diaphragm, and makes and breaks contact with 
a second spring contact mounted on a spring fixed te the casing. 
(Sealed May 5, 1885). 

1720. W.R. Lake, London. (J. A. Kingsbury, Chicago, 
U.S.A.) Telephonic Receivers. (6d. 3 Figs.) May 14, 
1884.—The coil of the receiver has no core but has a hollow centre 
and is fitted to lie in a non-conducting case with one face parallel 
to the diaphragm. (Accepted + ebruary 27, 1885). 


7926. A. F. St. George, Redhill, Surrey. Re- 
ceiving and Recording Vibrations Produced b 
Sounds, and Reproducing such Sounds throug 
Electrical Circuits ataDistance. [4d.) May 19, 1884.— 
A short pencil of plumhago is attached to the vibrating diaphragm, 
and presses against the surface of paper made to travel evenly and 
uniformly in front of it. In order to reproduce the sounds, two 
insulated metallic needles are arranged, one on either side of the 
line formed on the paper, and areincluded in an electric circuit, 
the resistance of which is thus varied by the variations in the line 
as the paper is carried uniformly along. (Accepted March 3, 1885). 


8083. S.J. Coxeterand H. Nehmer, London. Pre- 
paration of Carbon. [4d.) May 22, 1884.—Carbon, or 
carbon and peroxiie of manganese, are mixed with silicate of potash 
or soda to a pasty mass, which is dried and immersed in a solution 
ofa chloride, sulphate, or nitrate of ammonia, or chloride of a 
metal or other salt, which will decompose the alkaline silicate ; 
the compound is then boiled in water, and afterwards dried. 
(Accepted March 20, 1885). 


$241. M. Kotyra, Cardiff. Telephones. (6d. 6 Figs.) 
May 26, 1884.—A segmental or curved magnet is held at a point 
equidistant from its ends, and is provided with polar extensions, 
each of which carries a coil, and one of which is adjustably at- 
tached to a diaphragm, the whole being so arranged that the 
vibrations of the polar extensions will cause torsional or twisting 


Previous to the carbonis- | 








strains upon the magnet. Referring to the illustration, the whole 
apparatus is contained within a box or case a provided witha 
handle, and also a mouthpiece b. Behind the mouthpiece is the 
diaphragm c secured to the case @ as clearly shown. e magnet 
d is advantag ly C-shaped, ding partly round the inner 
circumference of the case a, and is secured at its central part by a 
set screw. Itisprovided with extensions 1, 2 extending radially 
inwards ; the extension 1 is secured by a screw g and nuts to the 
disc or diaphragm c, and has firmly fixed to it the core 3 of a coil f 
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attached to the pole 1. The core within the coil # secured to 
the pole 2, is made in two parts, the one firmly secured to 
the pole 2, and the other adjustable to and from core 3, the ad- 
justment being effected by means of a screw, The electrical varia- 
tions in the coils / 1 will cause alternately the mutual attraction 
and repulsion of the polar extensions, and the diaphragm ec will | 
od _— and reproduce the sounds. (Accepted March 10, | 
5). 


8524. S. P. Thompson and P. Jolin, Bristol. Tele- 
phonic g Ins ents or Valve Tele- 
phones. (6d. 16 Figs.) June 3, 1884.—The transmitter is 
provided with two or more contact pieces in connection with the 
external circuit, and forming a seat for supporting a free piece or 
valve, which forms the electrical connection between the contact 
pieces, and is situated over the orifice of a tube, through which 
the air valves are suitably conducted so as to impinge directly 
upon the valve. Referring to the illustration, the valve a of 











carbon or other suitable material is supported upon the seat >, 
which is a ring of suitable conducting material formed into two or j 
more segments, the valve completing the circuit between the | 
segments. The sound waves are directed on to the valve by the | 
tubeshandd. Ina modification the tube h may open into two | 
or more tubes d, each surmounted by a valve a resting on a seat | 
b, The valve seat may be formed of three or more projections. | 
If necessary the valve may be guided in its movements. (Accepted | 
March 17, 1885). 

J. T. Lister, Cleveland, Ohio, U.S.A. Tele-| 
phones. (6d. 3 Figs.) June 3, 1884.—A speaking device is | 
adapted to confine the sound waves and conduct them without | 
loss from the mouth of the speaker to the diaphragm of the trans- | 
mitter. The attachment is provided with an enlarged chamber at 
its end adjacent to the transmitter adapted to control reflex sound 
waves. (Accepted March 13, 1885). 


8704. A. J.Boult, London. (K. S. Dembinski, Brussels). 
Microphones. [2d.] June 7, 1884.—The carbons described in 
Specification 7312 of 1884, may be pencils of pure plumbago or of 
a mixture of plumbago and Indian ink. They may be provided 
with a core of wood, platinum, or brass covered with platinum or 
gold. (Accepted March 20, 1885). 


8732. S. P. Thompson, Bristol. Telephonic Trans- 
mitting Apparatus or Nest Telephones, [6d. 8 Figs.) 
June 9, 1884.—The transmitter comprises a nest prepared from 
cotton, wool, lamb’s wool, flannel, felt, glass wool, slag wool, 
feathers, hair, or other suitable material, and in which are placed 
one or more lumps of conducting material forming the electrodes. 
A mouth tube or piece concentrates the air waves of the voice on 





the electrodes. Referring to the illustration, the electrodes are 
placed within the nest b secured to the support c of non-vibrating 
substance. The electrodes are included in the electric circuit. 
Several forms of somewhat similar contact surfaces are shown. In 
one arrangement the air waves are directed upon a single large 
electrode covering or protecting, or serving to connect the other 
smaller electrodes. (Accepted March 20, 1885). 


9211. S.P. Thompson, Bristol. Telephonic Appa- 
ratus. (6d. 3 Figs.) June 20, 1884.—An armature carried on 


the centre of a membrane is placed in front of the poles of an 
electro-magnet in the line circuit, the battery being in the main 
line. A shunt circuit is connected tothe line at a point anterior to 
the line battery, and ata point posterior to the receiver, an electro- 
m gnet of high resistance being inserted inthis shunt. (Accepted 
April 3, 1885). 


9471. S. P. Thompson and P. Jolin, Bristol. Mem- 
brane Telephones. (6d. 7 Migs.) June 27, 1884.—The arma- 
tures of the telephones are carried by membranes or drum- 
heads. Referring to the illustration, the compound diaphragm or 
drumhead a is formed by placing between two membranes b a 
piece of magnetic material such as a piece of clock-spring or of 
iron. The frame c of metal, ebonite, or other non-absorbent 
material is inclosed between the membrane, and serves to stretch 
them. The drumhead issecured by the rim d to the case A. The 





body e of the electro-magnet is curved so as to serve as a handle. | 


One pole of the magnet receives the coil 2, and is slit to prevent 
internal induction, The other pole has attached to ke ay 





or C-shaped pole-piece, which is bent around, but does not com- 
pletely inclose the coil. (Accepted April 3, 1835). 


804. H.P. Pratt, Chicago, U.S.A. Telephone Re- 
ceivers. (6d. 6 Figs.) January 20, 1885.—The receiver is pro- 
vided with a non-polarised plate or diaphragm made of iron or 
other suitable substance. The coil or coils of the receiver have no 
core. (Sealed April 28, 1885). 


1156. P.M. Justice, London. (7. Wallace, New York, 
U.S.A.) Telephones and Telephonic Systems. [6d. 4 
Figs.) January 27, 1885.—The apparatus is suitable either as a 
transmitter or a receiver without any adjustment. Two studs or 
er, of carbons are attached to a resonant body having 

earings in which is fitted loosely a bar or rod of carbon. A 
weighted covering is placed on the bar, and is preferably of 
metallic foil. (Accepted March 24, 1885). 


1320. C. Moseley, Manchester. Telephone Trans- 
mitters. (6d. 7 Figs.) January 30, 1885.—The varying re- 
sistance for the transmitter consists of two carbon electrodes 
having granulated carbon between them within a closed chamber, 
the whole being mounted on or secured to the diaphragm, 
(Accepted March 3, 1885). 


ELECTRIC CONDUCTORS. 


5310. J. L. Clark, London. Testing Electrical 
Cables. (6d. 4 Figs.) March 22, 1884.—The apparatus consists 
of a proportion box wherein the contacts between the coils or 
resistances of one set can be simultaneously made and instan- 
taneously changed to another set by means of a double arm 
capable of having a rotary movement imparted to it so as to permit 
of the required tests being taken with the rapidity and precision 
necessary for the proper use of Mance’s method of testing. 
(Accepted March 3, 1885). 


798. H. J. Allison, London. (WM. G. Farmer, Newport, 
R.1., U.S.A.) Compound Telegraph Wire. (6d. 2 Figs.) 
January 20, 1885.—An adherent coating of copper is first applied to 
a steel wire, which is then drawn through a bath of molten copper 
and passed through a suitable die. (Sealed April 28, 1885). 


W. C. Johnson and §. E. Phillips, London, 
Insulators for Electric Wires. (4d. 2 Figs.) February 
16, 1885.—The metal stem to which the usual bell-shaped insulator 
is attached is made with its upper end inclined at an angle some 
distance beyond the neck'of the insulator, the head of the insu- 
lator being of a corresponding shape. Should the insulator break, 
the loop of wire will be caught by the hook-shaped end of the 
metal stem. (Accepted March 17, 1885). 


2263. E. W. Beckingsale, London. Making Water- 
tight Boxes Placed in the Ground for the Electrical 
Testing of Underground Electrical Conductors, and 
for gi to other Conductors, (4d. 6 Figs.) 
February 19, 1885.—The ends of the conductors are led through 
orifices in two boxes arranged one within the other, and the space 
between the boxes is filled with melted resin, tar, or pitch, or the 
sheath of the conductor is soldered to the inner box. The lid of 
the inner box is secured ina water-tight manner by bolts or by 
solder. (Accepted April 3, 1885). 


2388. W.C. Johnson and §S. E. Phillips, London. 
Machinery for Paying out or Picking up Submarine 
Electric Telegraph Cables. ([2d,) February 21, 1885.— 
The paying out or picking up drum is arranged on a framing so 
constructed that the drum only projects partially above the deck, 
the framing being connected to a second framing on the lower 
deck carrying the driving engines and other gear. (Accepted 
March 24, 1885). 

2818. C. A. Day, London. (H. F. Campbell, Concord, 
N.H., U.S.A.) Electrical Conductors. [td. 3 Figs.) 
March 3, 1885.—The shields of the conductors are composed of 
para-magnetic or combined para-magnetic and dia-magnetic sub- 
stances. The anti-inductive shields of two independent cables 
are connected together at their ends. The return circuit may be 
formed by connecting one of the ends of the insulated conductors 
to the end of the anti-inductive shield. The cable may be pro- 
vided with two concentric anti-inductive shields connected to- 
gether at the ends. (Accepted April 3, 1885). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 36 and 36, Bedford- 
street, Strand. 





COAL IN THE ARGENTINE REPUBLIC.—Coal has been re- 
cently discovered in the Argentine Republic. The deposits 
extend several hundred leagues from the province of San 
Luis to the Andes, and they are stated to be of excellent 
quality. 

GERMAN METALLURGY.—The production of refining pig 
in Germany last year was 2,068,692 tons. The production 
of spiegel pig was 120,555 tons; of Bessemer pig, 486,083 
tons; of Gilchrist-Thomas pig, 488,746 tons ; and of cast- 
ing pig, 371,079 tons, 





Crviz AND MgcuHanicaL Encineers’ Society.—The 
annual dinner of this Society was held at the Holborn 
Restaurant on Thursday evening the 7th instant. The 
chair was occupied by the President, Mr. Thomas Cole, 
and a large number of members and visitors were present, 
The usual loyal toasts having been duly honoured, Mr. 

H. Willcocks, L.L.B., proposed ‘‘Success to the 
Society.” The President responded to this toast, and in 
the course of his remarks, spoke of the usefulness of the 
Society, and the practical benefit which had been derived 
from it by many members, and said that he hoped the 
large increase in numbers which had taken place during 
the last year or two would be steadily maintained. 
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THE CANDLE-MOULDING MACHINE. 
Every one, whether dwelling in a large, gas- 


lighted city, or living in a_ sparsely populated 
country Gistrict, is familiar with the common candle 


as a lighting agent. The candle is essentially 
a domestic illuminant ; no one ever thinks of it as a 
means of street lighting. In this respect it differs 
widely from oil, gas, and electricity. These are more 
or less public illuminating agents ; but if we except 
that modification of it which does service in the 
Chinese lantern at some of our fétes and garden 
parties, the candle as an illuminating agent is con- 
fined indoors. Much attention has, of late years, 
been devoted to the question of electric lighting, 
and on the subject of coal yas there is no want 
of reliable printed matter, and though the litera- 
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and there are many people at the present day who 
show a strong leaning towards the “ tallow dip,” 
in preference to its more modern and reputable 
rival the mould candle. The existence of the former, 


however, is simply a question of time, and there is | 


no doubt that sooner or later the dip candle will be 
completely snuffed out. The mould candle itself, 
though less ancient than the “dip,” is scarcely a 
thing of yesterday, its origin being generally 
ascribed to the Sieur le Brege, of Paris, who in- 
troduced it during the fifteenth century. 

Until a comparative recent date mould candles 
were produced in what is commonly known as 
the ‘‘ hand frame ’’—the construction of which will 
be readily understood by reference to Figs. 1, 2, 
and 3. It consists of a wooden frame, resembling 
a stool, with a trough-shaped top made of hard- 
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SAMPSON’S CANDLE-MOULDING MACHINE. 


ture of illuminating oils is scarcely so extensive, 
it is more complete than that relating to the 
manufacture of candles, concerning which the in- 
formation available is extremely limited, and in 
some cases not very reliable. This is more especially 
the case in regard to the mechanical, as distinguished 
from the chemical portion, of the candle manufacture. 
Few engineers, outside of those directly engaged in 
that particular industry, are versed in the machinery 
of candle-making, and whilst the discoveries of Chev- 
reuil and Young during the present century have, 
so to speak, completely revolutionised candle mak- 
ing as a chemical industry, its improvement from 
an engineering point of view has been slower and 
less decided. Still, some considerable progress has 
been made, and it will be our purpose to endeavour 
to show what improvements have been introduced, 
and when and by whom they were made. 

There is a comprehensive and well-known classifi- 
cation of candles into two groups, which most people 
are able to appreciate—the ‘‘mould” and the 


‘*dip” candle—the names being a sufficient indica- 
tion of the methods employed in their manufacture. 
The dip candle can boast of considerable antiquity, 




































































they were then filled and passed on to be cooled, 


| and after the material had become sufficiently con- 


solidated, the wires and wood pegs were withdrawn, 
the surplus material in the trough-shaped top 
‘scraped off,” the frames placed in a horizontal 
position, and after a few slight taps the candles were 
easily drawn out of the moulds, and the operation 
of re-wicking was proceeded with again. 

This somewhat primitive method of producing 
mould candles is not yet altogether extinct. The 


| comparatively inexpensive nature of the apparatus 


required, more especially for the manufacture of 
special sized candles, was a great point in its favour. 
The advent of paraffin as a material for candle- 
making, has done more than anything else to deal a 
death-blow to the hand frame, as that material 
from its waxy nature cannot be manipulated with 






































> ; Ae \ 
' a i 
WM) Vaan 
BINNS CANDLE-MOULDING MACHINE. 
‘a ST 
| iy 
! 
} 
| (| S TTS 
° i) | 
sy i iil 
S Ht | 
> 
2 | 
S 
y : | 
: | 
S | Ftg.7. 
me | J 
} ——J Sel , 
y is LH SS 
P< ime ? | 
/ | |S Y ] ‘ltd 
(L—_| jaye tt 
4] ; ‘ Bi 
{cross}, _ panmeeeaete 18th} 
} 4 } 
} } i 
| {; Jae 1H} Be —'S J 
|, ae | f 
| (eee Asp | 
} VE ay 2 
t eT pes i | ae \ W 
CANDLE-MOULDING MACHINE. Py TUCK’S CANDLE-MOULDING MACHINE. 
wood. Two rows of pewter moulds are screwed | the same facility as stearic acid and materials of 


into the top piece, their lower or tip ends passing 
into and being steadied by another cross-piece, as 
shown. 


The candles are moulded, or cast, as it were, inan | 


inverted position, and the moulds themselves are 
made slightly tapered to facilitate the withdrawal 
of the candles after they have been moulded. The 
method of producing candles in the hand frame 
was simply as follows: The workman, placing the 
frame in a horizontal position on the bench in front 


, of him, passed his ‘‘ piecing stick’—which was a 


piece of round wire with a wood handle at one end 
and a barb somewhat like a crotchet-hook at the 
other—down through the mould. The wicks, which 
had all been cut to the proper lengths, had a loop 
formed at one end, and the workman, placing the 
loop on the barbed end of his ‘piecing stick,” 
drew the wick up into the mould. The wicks were 
held at the top by a wire passing over each row of 
moulds, and wood pegs inserted at the lower ends 


age of the material. After being wicked, the frames | 
were sent into a hot room or oven to be warmed; | 





that class, and several hundreds of these hand 
frames have gone out of use in London alone within 
the last few years. 

The candle moulding machine represents a con- 
siderable improvement on the old hand frame, 
although it does not differ very essentially from, and 
is to all intents and purposes simply a development 
of it. In his lectures before the Society of Arts,* Mr. 
Leopold Field, F.C.S., says: ‘I am unable to say 
precisely when the candle machine was invented ; 
as far as I can learn, it was introduced into this 
country from America about 1848—50.” In this 
respect the candle-making machine does not occupy 
an altogether singular position, as it would no doubt 
be extremely difficult in many cases to say precisely 
when any individual machine was invented. Ma- 
chines generally are, of course, somewhat like 
Topsy, and if gifted with the same intelligence and 
power of articulation would, no doubt, if questioned 


| as to their origin, be unable to improve upon that 
| served to keep the wicks tight and to prevent leak- | 





* Cantor Lecture “On Solid and Liquid Illuminating 
Agents,” by Leopold Field, F.C.S., delivered before the 
Society of Arts, January, February, and March, 1883, 
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dusky maiden’s well-known reply, ‘‘ Specs I growd. 
There are a few remarkable and brilliant excep- 
tions to this rule, but certainly the candle-moulding 
machine, as we know it now, was not invented at 
any particular time nor by any one person, but is, 
in fact, a growth pure and simple, and we will 
endeavour to trace its development from the hand 
frame. 

First of all, then, let us see what the candle- 
moulding machine of the present day consists of. 
A reference to Fig. 4, which is a transverse section 
through a moulding machine, will serve to make 
this clear; for we have there a series of pewter 
moulds inserted in a water-tight tank, into which 
steam and cold water are alternately introduced for 
the purpose of heating and cooling the moulds. 
The moulds are arranged in two double rows— 
averaging twenty-four moulds in a row, or ninety- 
six moulds ina machine. (This number is not by 
any means invariable, as machines for making the 
smaller-sized candles have more, and those for 
making the large sizes have fewer moulds.) 

As in the case of the hand frame, it will be 
noticed that the candles are moulded in an inverted 
position, and the moulds are made with a slight 
taper, but the analogy does not hold any further, 
as now the moulds are not all in one piece, the 


portion which forms the tip of the candle being | 
made movable, and having a hollow iron tube at- | 


tached to it which passes through the bottom of the 
mould. The lower end of these hollow tubes or 
‘‘rams,” are all attached to a ‘lifting plate,” and 
as soon as the candles are ready to be ‘‘ drawn” the 
‘‘lifting plate” is raised by means of a rack and 
pinion. As the ‘‘lifting plate” is raised, the 
movable tip-piece or piston rising with it, forces the 
candle out of the mould and pulls the wick—which 
is wound on the bobbins underneath—up with it, 
so that the forcing out of the moulded candles re- 
wicks the moulds for a fresh series of candles. The 


candles, on being expelled from the moulds, pass | 


up into the ‘‘clamps,” which are opened to allow 


them to pass up freely, but on being closed the | 


‘‘clamps”’ are made to hold the candles, and not 
only prevent them from passing down into the 
moulds again when the tip-pieces are lowered, but 
they hold the candles directly over the moulds, 
thus insuring that the wick will be in the centre of 
the next series of candles. The hole in the tip- 
piece is made small enough to clasp the wick tightly 
so as to prevent leakage of the liquid material, and 
at the same time it serves to put slight tension on 
the wick, and, keeping it straight, prevents wrink- 
ling or buckling. 

These then may be considered the leading features 
or essentials of the candle-making machine of the 
present day, and we propose to trace the develop- 
ment of these characteristics, and endeavour to in- 
dicate to whom belongs the credit of their introduc- 
tion or invention. 

The first name which figures on the roll as that 


of an inventor in connection with machines for | 


moulding candles, is that of Joseph Stacey Sampson, 
of Moorfields, in the county of Middlesex. In 
1796 Sampson was granted a patent for a candle- 
moulding machine. His apparatus consisted (see 
Fig. 5) of a series of six hand frames shaped 
to the segment of a circle, and arranged round the 


circumference of a wheel, the axis of which was | 


vertical and capable of being turned round at 
pleasure so as to bring the frames in succession 
under the tank containing the melted material for 
charging the moulds, There is really nothing of 
Sampson’s apparatus present in the candle-making 
machine of to-day, and we refer to him simply 
because he is the first who appears on the roll of 
inventors in connection with candle - moulding 
machines. 

Thomas Binns, a water-closet maker of Maryle- 
bone, secured a patent in 1801 for a machine for 
moulding candles, and like Sampson’s, a wheel 
formed a leading feature of Binns’ apparatus. 
Binns’ wheel, however, had its axis horizontal (see 
Fig. 6), and the frames, of which there were four, 
were pivotted on the face of the wheel, so that as 
it was turned round the moulds retained a vertical 
position. The special feature of Binns’ apparatus 
to which we desire to call attention, was the fixing 
of the moulds in a steam-tight box into which 
water and steam were alternately introduced, and 
the advantage of this feature was undoubtedly very 
well understood by the inventor himself, as the fol- 
lowing extract from his specification will show. 

‘*The great advantage of making mould candles 
by applying steam and cold water in succession 





| 


round the outside of the moulds, makes them more 
|expeditiously and beautifully than heretofore, as 
there is no necessity for waiting until they are 
| cooled by the air, and when made will have a better 
| gloss than common candles. These moulds are par- 
ticularly adapted to the making of wax candles, 
which have never before been made perfectly in 
moulds on account of the difficulty of keeping the 
moulds warm while the wax was poured in, and 
from the impracticability of drawing them out when 
made, which is entirely remedied by introducing 
steam and water in succession round the outside of 
the moulds.”’ To Binns, therefore, belongs the credit 
of being the first to introduce steam and water 
round the outside of the candle moulds, and the 
foregoing extract shows conclusively that he had an 
intelligent appreciation of the advantages of the 
operations which he sought to carry out. 

In 1832 William Palmer took out a patent for a 
candle-moulding machine, consisting of a cistern, 
through which the moulds were passed, and which 
was provided with apertures for receiving and dis- 
charging water or other refrigerating liquid to 
cool the mould, so as to get the candles out 
easily. Palmer was evidently forestalled by Binns 
in regard to the application of water for cooling the 
moulds, but his apparatus may be considered as an 
improvement upon that of Binns’. He dispensed 
with the wheel, and arranged his machine on a 
| pivot between two side frames, so that after being 
|emptied of the water, it could be turned upside 
| down so as to get the candles out. 
| The year 1834 witnessed a decided step in advance 
lin regard to candle-moulding machines, as in that 
| year Joseph Morgan, of Manchester, patented his 
apparatus for making mould candles. Morgan's 
|apparatus was of a very complete character, and 
/embraced not only the moulding machine itself, but 
‘aseries of railways along which the frames were 
traversed for cooling ; an apparatus for ramming or 
forcing the candles out of the mould; a clasp for 
| seizing the candles; an arrangement of revolving 
knife for cutting the wicks when the candles had 
| been withdrawn from the moulds; a set of nippers 
| for holding the wick while another set of candles were 
being moulded. To Morgan belongs the credit of 
introducing the movable tip-piece and its consequent 
advantage of continuous wicking—the replacing of 
| fresh wicks in the moulds at the same time and by 
the same action as that which forces the candles out 
of the moulds. Morgan only employed one filling 
tank with ramming, holding, and cutting apparatus 
for a series of frames. The frames, which contained 
only one row of moulds, with the wick bobbins in- 
closed in a box below, after being ‘‘ cottoned” and 
the wicks secured by the nippers, were filled at the 
tank and passed along the railway underneath 
the tank, and to such adistance as would insure the 
cooling and consequent hardening of the material. 
The nippers were removed, and the surplus material 
‘* scraped off,” and the frames were then shunted on 
to the ‘‘down” line, for the railway was a double 
| one, and gradually reached the starting-point again, 
where the ramming table was situated. Here the 
frame was tilted to a horizontal position and on to a 
traversing table and moved in front of the rammers 
which were placed in what may be called the six- 
| footway. 

By the movement of a lever the workman caused 
the rams to advance against the movable tip-pieces, 
}and these in turn expelled the candles from the 
|moulds. The candles were received on a grooved 
board which had a hinged cover with grooves, also 
corresponding to the number of candles, and the 
cover being brought duwn and secured by a catch, 
the nippers were applied to fit the wicks, which were 
then cut off and the frame was ready to be passed on 
to the filling tank. Morgan’s apparatus was capable 
of producing a large quantity of candles with very 
little labour, and it may be as well to mention that it 
was used on a somewhat extensive scale by Price’s 
Patent Candle Company, Limited, and gave con- 
siderable satisfaction. 

Evidently no little trouble had been caused by 
leakage through the hole in the tip-piece, and 
various expedients were tried and patented for 
preventing it—tortuous passages through the tip- 
piece, the introduction of a piece of rubber, stop- 
cocks, &c., until in 1843 Morgan hit upon the 
simplest and most effective plan of making the hole 
in the tip-piece small enough to hold the wick 
tightly and so prevent leakage and insure tension. 

Another inventor, somewhat contemporaneous 
with Morgan, was Joseph Tuck, of London, who 
secured a patent for a machine for making mould 

















candles in 1837, and another patent for an improved 
apparatus in 1842. Tuck used a system of con- 
tinuous wicking, and instead of forcing the candles 
out of the moulds, he drew them out. His frame, 
like Morgan’s, was composed of a single row of 
moulds, and the wick from the bobbins passed 
through a stop-cock at the lower end of the moulds, 
all the stop-cocks on the frame being arranged to open 
and shut simultaneously. Tuck’s frame (see Figs, 
7 and 8) was tixed—not movable like Morgan’s— 
and he also employed water and steam for cooling 
and heating, whilst Morgan used air only. His ap- 
paratus for holding the candles after they had been 
drawn out of the moulds, was somewhat of an im- 
provement on Morgan’s grooved table. It was 
simply a wood frame having a couple of notched 
bars long enough to receive all the candles in the 
frame. One of the bars was made to fit the candles 
near the lower or tip end, the other bar being 
some distance away, corresponding with the length 
of the candle. As the candles, after being tipped 
and the stop-cocks opened, were drawn up out of the 
moulds, this frame was advanced upon the candles 
from behind, and a board being placed in front, 
served tosecure the candles firmly in their places. 
The candles were held in this frame whilst a 
succeeding series were being moulded, and when 
these were ready to draw, the frame with the candles 
in it, was raised by suitable mechanism, pulling 
the candles out of the moulds, and also drawing 
fresh wicks up into the moulds, ready for another 
series of candles to be moulded. As the frame or 
candle-holder, with its complement of candles, was 
being raised, another empty frame was caused to 
descend and advance ready forthe candles which 
were being drawn out of the moulds, and when these 
had been secured the upper series were cut off and 
removed. This holder of Tuck’s was only used for 
the purpose already alluded to, and not for centring 
the wick in the moulds, as for that purpose he em 
ployed a series of nippers immediately over the top 
of the moulds themselves. Despite the omission, 
however, of its application to that purpose, it is 
clear that it is to Tuck’s holder that we are in- 
debted for the first idea of the candle ‘‘ clamp,” one 
of the most useful adjuncts of the candle-making 
machine of the present day. 
(To be continued.) 








THE IRON AND STEEL INSTITUTE. 


In our report last week of the recent meeting of 
this Institution we brought the proceedings down to 
the evening sitting of the first day, Wednesday, 
the 6th inst. On the following day four papers 
were read, and were discussed together, all relating 
to the popular subject of 


Tue Recovery or Bye-Propvucts IN CoKING COAL. 


The first on the list was contributed by Mr. 
Watson Smith, lecturer in technological chemistry 
to the Victoria University (late Owens College), 
Manchester. It was entitled ‘‘ Recent Results with 
regard to Bye-Products obtained in Coking Coalinthe 
Simon-Carvés Coke Ovens.” As we intend to print 
this paper in full, we will pass on to the next. 
Before doing so, however, we will notice some re- 
marks made by the author at the conclusion of the 
reading of his paper. These were really a reply to 
the paper of Mr. Bell read on the previous day, and 
which we noticed last week, but by dealing with 
them now we take them in the order in which they 
actually were given. 

The speaker commenced by saying he would like 
to make a few remarks about the highly interesting 
matter of the soluble nature of a portion of the carbon 
in Simon-Carvés coke in the presence of carbonic 
acid at high temperature. This was brought before 
the Chester meeting of the Institute last year, 
in the discussion on the speaker’s paper, by Mr. 
Bell, and had since received the scientific treat- 
ment recorded in the admirable paper the latter 
had read the day before. Mr. Bell in that paper 
seemed to say that though a larger yield of coke is 
obtained in the Simon-Carvés oven, yet the advan- 
tage thus gained in quantity of coke from a given 
quantity of coal, is nearly lost again, because in 
Simon-Carvés coke an amount of carbon is in 
such a physical condition that it is carried off by 
the CO, passing from the blast furnace in the form 
of carbonic oxide. It thus plays no part in reducing 
metal, and only yields 2400 cals. instead 8000 cals. , 
which means loss uf heat. 

“True,” Mr. Watson Smith would reply, ‘‘if the 
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carbonic oxide, formed as above, be totally lost, if 
the blast furnace gases be not utilised as fuel in any 
way and serve no useful after purpose. But if they 
do, they contain the equivalent of this very carbon 
which in the blast furnace only yielded 2400 cals. 
in carbonic oxide and are now capable of yielding on 
combustion 5600 calories.” The speaker did not see 
why, for example, the fuel value or calorific value 
of this carbonic oxide cannot be returned, or is not 
returned, in heating the blast or for steam raising 
or other fuel purposes, 

It was to be supposed that the hot blast furnace 
gases were utilised as fuel, and if so, that carbonic 
oxide which, moreover, would be on a high plat- 
form of efticiency in being hot CO, would be utilised 
with them, and therefore not lost, except in the 
sense of the carbon it contains having been trans- 
ferred from the sphere where it was immediately 
wanted as a reducing agent to another sphere, 
albeit a useful one, whither it would come unin- 
vited. 

In the very interesting subject of the differences 
in the bye-products obtained from the Simon- 
Carvés ovens, all it must be remembered of the true 
coal-tar character, differences which would refer 
mainly to certain preponderances of some con- 
stituent or constituents of the coal-tar over 
other averages, it would be concluded that dif- 
ferences in the coal coked would certainly affect the 
proportions of the constituents present in the tars. 
Gas manufacturers find this the case with their 
tars, or at all events the tar.distillersdo. It is very 
ossible, moreover, there would be some connection 
etween the variation of certain of the tar constituents 
and the ‘‘ soluble carbon” in the Simon-Carvés coke, 
other things being equal (i.e. condensation). In 
the speaker's opinion the carbon in that condition, 
well termed by Mr. Bell ‘‘ soluble towards CO,,” 
was originally deposited in the coke in the passage 
through that coke in the highly heated state, of 
more stable phenols and less stable hydro-carbons, 
which might have resisted a shorter exposure to so 
high a temperature, but in passing so slowly 
through the highly heated mass of coke, and from 
the highly heated area of the ovens would have 
suffered more or less complete decomposition with 
separation of carbon, mainly of the sooty and 
amorphous character, a physical character most vul- 
nerable to the action of hot CO,. Certain traces of 
this form of carbon, the sooty amorphous kind, as 
distinguished from the more graphitic, or even 
vitreous, were often observed in beehive coke, re- 
sembling sometimes sooty filaments, and sometimes 
occurring in veins. Its formation, the speaker said, 
was due not to the decomposition in the solid form 
and in situ of the solid matter of the coal, as the 
bulk of the coal was so as to leave a porous, and at 
the same time graphitic-looking mass, but to the 
decomposition of gaseous carbon compounds with 
deposit of carbon in the endeavour of these gases to 
detach themselves from their solid matrix. It would 
be easy to reproduce similar conditionsand similar re- 
sults inan experiment. Directions for making such 
an experiment were given by Mr. Watson Smith as 
follows: Pitch was to be placed in a retort, and the 


neck drawn off short, disuniting with a tube of hard | 


combustion glass. The latter was to be laid in a gas 
furnace, and filled loosely with bits of hard coke. 
The tube was to be raised to a bright red heat, and 
the pitch heated until it coked in the retort, allow- 
ing its gasified products to pass off through the red- 
hot tube. Thus at length would be got a porous 
coke in the retort, but without any sooty carbon, 
because the coke was never hot enough to so com- 
pletely decompose the too stable gasified carbon 
compounds separated, but there would be found 
sooty carbon deposited in plenty in the coke tube 
kept at a bright red heat, because there the tempe- 
rature would be sufficient for that purpose. There 
would thus be done separately and in detail what 
should take place to some extent at once in the 
highly heated coking and coked mass in the coke 
ovens. 

Now, could such formation of small proportions 
of amorphous or sooty carbon, or even of traces of 
hydro-carbon, be considerably if not totally pre- 
vented or obviated in the close ovens, the Simon- 
Carvés? Yes, the speaker felt sure it could, and 
this theory of its formation suggested also the 
method. The gaseous products must simply be 
more quickly drawn off from the highly heated 
interior of the coke ovens, and thus from the 
partially destructive influence of the highly heated 
coke. In this way the equivalent of this ‘ soluble 
carbon” in tar-products, more valuable than the 








carbon would have been, even had it been insoluble, 
would berecovered. But in thus recovering more tar, 
a larger recovery of ammonia must result, for am- 
monia is also partly decomposed and destroyed in 
the very hot coke ovens, as it is in gas retorts, as 
was so ably demonstrated by William Foster a year 
anda half ago. This was the only course to adopt, 
if deemed desirable. Of course it would mean a 
certain reduction in the yield of Simon-Carvés 
coke, the equivalents of which would be found in 
the tar, and more ammonia would be gained. The 
speaker believed there remained yet much to be 
done in improvements in this highly interesting 
process, in order to place at command the power of 
more nicely balancing the quantity and quality of 
the coke on the one hand and the proportion and 
yield of tar and ammonia on the other, but this will 
come with working experience coupled with scientific 
observation. Hence Mr. Watson Smith would 
claim for the Simon-Carvés process a more ex- 
tended and patient trial before a verdict be given. 
M. Carvés had given it a long trial, and his firm 
were completely satisfied, and so seemed coloured 
dye manufacturers who had used his products, and 
whose dyes were to be seen in the Inventions Ex- 
hibition. The coke in France and Belgium also 
seems to give satisfaction. 

After Mr. Watson Smith had concluded his re- 
marks, Mr. Henry Simon, of Manchester, read his 
contribution ‘‘On the Simon-Carvés Coking Pro- 
cess.” As we shall also print this paper in full in a 
future number, we may proceed at once to the next 
on the list, which was contributed by Professor Arm- 
strong. This was ‘‘ On the Recovery of Bye-Products 
in Coking Ceal.” The author commenced by refer- 
ring to the papers read before the Institute by Messrs. 
Simon in 1880, Dixon and Jameson in 1883, and 
Watson Smith in 1884. He proposed to treat the 
matter rather from a theoretical point of view and to 
embody some of the considerations he had been led 
to by a careful study of the literature of the subject, 
as well as of the ‘‘ tars’ obtained under a variety of 
circumstances, and also the experience he had gained 
by investigations of the products of oil gas manu- 
facture. From a chemical point of view, the pro- 
fessor remarked, we know practically nothing of the 
composition of coals and have hitherto been satisfied 
merely with percentages. Itis highly probable, how- 
ever, that coals consist of highly complex compounds 
which are not always residues of primeval vegetation, 
but have resulted during the lapse of ages from a 
variety of complex chemical changes. There can be 


| little doubt, the author thinks, that the compounds 


present in ordinary high-temperature tars, such as 
coal gas and Simon-Carvés tars, are not for the most 
part immediate products of distillation, but are 
formed from the immediate products of distillation 
by secondary chemical changes. On the other hand 
tars obtained from the Jameson oven and Scotch 
blast furnaces, Dr. Armstrong believed more 
nearly represent the primary products of distil- 
lation of coal and were to be regarded as low- 
temperature products. The author then gave 
details of the products contained in some of the 
tars he referred to. Jameson tar he considered of 
no immediate use, except as a creosoting material, 
but Simon-Carvés tar is said to be equal to ordinary 
coal-tar. Consequently, the Simon-Carvés oven 
has been vigorously advocated as affording a solu- 
tion to the problem under consideration. The 
author did not agree with this, and thought, from 
a chemist’s point of view at all events, that the 
Simon-Carvés process is ‘‘irrational’’ compared to 
the Jameson process. Coal-tar is a bye-product in 
making coal gas, and no attempt is even made to 
secure special qualities ; and it does not follow that 
if we get a product similar to it that such product 
is the best that could be got. Moreover, coal-tar 
cannot be dealt with to improve its quality, while 
Jameson oil can be so dealt with. By passing it 
through red-hot retorts it may be made to yield 
illuminating gas, and a large proportion of benzine 
and other valuable products. 

Professor Armstrong next spoke on the question 
of the manufacture of illuminating gas, and looked 
on the process now followed as by no means a ra- 
tional one. Some day, the author thought, the 
public would wake up to the shortcomings of the 
gas companies, and insist on improvements. The 
Simon-Carvés oven appeared to the author to be 
irrationally constructed, because (1) it is heated 
externally, and (2) because the mass of coal is first 
heated to redness on its exterior, and all the pro- 
ducts are thus forced to pass through a red-hot 
carbonaceous shell, giving rise to undesirable chemi- 








cal changes. This is avoided in the Jameson oven. 
The author, in conclusion, advocated a series of 
extensive chemical investigations on the question 
of coal distillation, of which he said we prac- 
tically knew nothing. He also gave his idea 
of a theoretically perfect coke oven. It would 
consist of an oven more or less like the pre- 
sent beehive, but with the upper part largely 
extended so as to form a furnace chamber of the 
type advocated by Mr. F. Siemens. Heat would be 
radiated upon the surface of the charge of coal, 
which would soon become coked, thus forming a 
protecting layer below which distillation would take 
place, the products being sucked away as rapidly as 
possible, and at as low a temperature as possible, 
through the cool bottom of the oven. As slight an 
excess of air as possible, if any excess, being ad- 
mitted to the furnace above, the small proportion 
of products of combustion which penetrated the 
upmost layer would carry no oxygen with them. 
On this account, and because of the large volume of 
steam and of other gases generated within the 
mass, and because of the low temperature, the 
ammonia would probably almost entirely escape 
destruction. The gas sucked away would be of 
low quality as an illuminating gas, and would be 
available for carbonising, oil and ammonia having 
been removed from it by efficient scrubbing. 

The last paper of this series was contributed by 
Mr. J. Head, principal assistant to Mr. Frederick 
Siemens, and was ‘“‘On a Modified Type of the 
Siemens Gas Producer, whereby the Gases are En- 
riched and the Bye-Products Recovered.” 

The author commenced by referring to a state- 
ment made by the late Sir William Siemens to the 
effect that, in order to extract ammonia and tar from 
producer gases, it would be necessary to separate 
the hydro-carbons from the gases produced by the 
decomposition of the solid carbonaceous matter, so 
as to deal with the former alone. In order to do 
this, it will be seen that gas retorts would have to 
be added to the gas producers, so as to distil the 
hydro-carbons from the coal previously to the con- 
version of the coke into carbonic oxide. At the 
time Sir W. Siemens spoke, it was generally under- 
stood that the ammonia, which is the most valuable 
ingredient to be recovered, was entirely contained 
in the hydro-carbon constituents of the coal. Pro- 
fessor William Foster has since shown that by far the 
greatest amount of nitrogen contained in the coal, 
is resident in its solid carbonaceous matter, from 
which the professor thinks it may be recovered by 
converting it into water gas. The author hoped 
that the production of water gas from coke or coal 
may be eventually realised. Gas consisting of 
hydro-carbons, hydrogen, and carbonic oxide, free 
from nitrogen, would forma valuable fuel for indus- 
trial purposes ; but until an economical method of 
producing such gas has been discovered, we must 
be content to deal with the extraction of bye-pro- 
ducts from producer gases in the form available. 
Considering that the hydro-carbon constituents of 
coal form only one-sixteenth of the total volume of 
mixed producer gases, it would appear very extra- 
vagant to erect plant capable of dealing with the 
whole, to obtain the same quantity of bye-products 
as are obtained at gas works by treating the volatile 
constituents of the coal only. Manufacturers 
would, under such circumstances, be unable to 
compete with bye-products from coal with gas works, 
and hesitation on their part to adopt the means so 
far placed at their disposal is not to be wondered 
at. Even Sir William Siemens’ suggestion, although 
notably reducing the cost of plant for obtaining 
bye-products, involved the expense of constructing 
gas retorts in addition to gas producers, and the 
suggestion had not, so far as the author was aware, 
been reduced to practice. 

Mr. Frederick Siemens agreed with his late 
brother as to the necessity for separating the hydro- 
carbons, but thought this could be done without a 
gas retort by means of a slight alteration of the 
Siemens gas producer. This alteration consisted of 
dividing the producer into two compartments by 
means of a curtain wall coming down to the level 
of the fuel, one compartment to receive the volatile 
constituents—the hydro-carbons—and the other the 
carbonic oxide. In this way the zone where the 
hydro-carbons are formed is partitioned off from 
the zone where the carbonic oxide is formed. At 
the bottom is a grating open for the removal of ash 
and clinker and for admission of air. The hydro- 
carbon gases are collected in the chamber and led 
away to be treated for the extraction of tar and 
ammonia. The curtain wall need not absolutely 
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GAS HAMMER, BY MESSRS. TANGYE BROTHERS. 
separate the chambers from each other, as if a small 
proportion of the volatile gases should leak into the 
carbonic oxide compartment, or if, on the other hand, 
the hydro-carbons should be diluted to a small ex- 
tent with carbonic oxide, such slight intermixture 
would not be of material importance. But the 
weight of coal which will be converted by each gas 
producer in a given time is either known or can be 
easily ascertained for each variety ; and the propor- 
tion of volatile constituents in each case being also 
easily ascertainable, the exhauster to be used for 
conveying the last-mentioned gases away for treat- 
ment, can be arranged to take off the required quan- 
tity of gas, and so the chance of leakage from one 
side of the curtain wall to the other will be ma- 
terially reduced. 

The hydro-carbons, after treatment for tar and 
ammonia, may be utilised for illuminating purposes, 
and by this means manufacturers may almost en- 
tirely save their gas bills. The gases not required 
for illuminating purposes should be returned to the 
main gas flue supplying the furnaces. Indeed it is 
not desirable to use gases consisting mainly of car- 
bonic oxide and nitrogen in regenerative gas fur- 
naces, when the new method of heating by radia- 
tion is adopted, for which gases rich in hydro- 
carbons offer advantages over those evolved en- 
tirely from coke and anthracite coal. There are, 
in this method, two considerations other than those 
already mentioned by Mr. Frederick Siemens 
in his paper read at Chester, which are necessary 
for the attainment of the highest temperatures. 


rich in hydro-carbon constituents. Bearing these 
considerations in mind, and also the circumstance 
that owing tothe poorer description of coal used in 
them the tar obtained from gas producers is fre- 
quently inferior in quality to that obtained at gas 
works, where retort furnaces are used for the dis- 
tillation of coal, instead of extracting tar from pro- 
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ducer gases, it may in some cases be found prefer- 
able to convert the gases which would yield that 
substance, or the main portion of them, into per- 
manent gases for illuminating or for heating pur- 
poses. In this, as in the previous case, the pro- 
ducer is divided into compartments for separating 
the hydro-carbons from the other gases, but the 
hydro-carbon products are led by a pipe or pipes 
through the incandescent fuel into the separate flue, 
the heat to which they are subjected in these pas- 
| sages converting the heavy hydro-carbon products 
into permanent gases of high calorific effect. The 
gas producer is divided into two compartments by 
| the curtain wall ; tubular channels are employed 
for conveying the hydro-carbon products from their 
| zone by upward extension of the tubular channels, 
which open at their lower bends into pockets, 
| whence dust or other deposited matter can be raked, 
| when necessary. In passing through the tubular 
| channels which are heated by the fire, hydro-carbon 
| vapours are converted by the heat into permanent 
gases. The tubes may be arranged in coils passing 
| through the fire, or a fireclay channel may be placed 
| in the body of incandescent fuel, or channels in the 
| walls of gas producers may be employed for the 
same purpose. 
The author then gave details of some experiments 
| made to prove that gases may be enriched by con- 
| verting the hydro-carbons into permanent gases. 
| He had made analyses of gas obtained from Stafford- 
| shire lump coal in the old type of Siemens producers, 
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quality of coal being used in each case, and the fur- 
naces being erected to the same plans. Recently 
the author has had the opportunity of altering a 
block of four gas producers of the Siemens old type, 
by the addition of a curtain wall provided with 
channels with similar results. In this case the 
curtain wall is provided with channels which con- 
duct and heat the hydro-carbon products, and direct 
them down so as to impinge upon the incandescent 
fuel, whereby they are further heated for the con- 
version of hydro-carbon vapours into permanent 
gases. 

The late Sir William Siemens gave the sum of 
8,370,5001. as his estimate of the total annual value 
of the bye-products obtained at gas works in the 
United Kingdom. The coal used was estimated at 
9,000,000 tons, which at 12s. would equal 5,400,000/., 
so that bye-products alone exceeded the annual 
value of the coal used by about 3,000,000/. per 
| annum, but if the cost of separating the materials 
were taken into account there would probably be 
no profit left from that source, although the gas 
would be obtained for nothing. This agrees with 
a statement made by the engineer of a Yorkshire 
| gas works where the charge for gas was mainly for 
interest on capital expenditure, the actual cost 
being in fact less than 1d. per 1000 cubic feet. 

In 1883 it had been estimated that the quantity 
of gas made in Siemens producers was about 30 
per cent. greater than at gas works, or about 
90,000,000,000 cubic feet annually. This quantity 


| and had found that at its best it contained 35 per would take about 562,500 tons of coal, or allowing 
These are the heating of air and gas previous to | cent. of combustible elements, whilst gas made for increase since then, about three-quarters of a 
combustion, and the use by preference of gases | from the same fuel in the new form of Siemens | million tons of coal yearly upon which to draw on 


| producer, in which tar was converted into per- 
| manent gas, there was 48 per cent. of combustible 
| matter. In one works where the Siemens old type 
| and new type gas producers were tested compara- 
_ tively upon two open-hearth steel melting furnaces, 
| the result was a saving amounting to 28} per cent. 
| in weight of coal in favour of the latter, the same 


| for bye-products. The adoption by manufacturers 
| of the means now placed at their disposal for obtain- 

ing the bye-products would not disturb the market, as 

it would be only one-twelfth the present make. The 
| cost of coal at iron and steel works was, the author 
| thought, not above 6s. per ton, so should manufac- 
| turers not care to adopt (the refinements for saving 
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all the bye-products, they would yet be able to get 
enough tar and ammonia to balance their coal bills. 

The author then referred to the fact that in the 
Durham district, coals used in the Siemens gas pro- 
ducers cost only 2s. Gd. to 3s. per ton, and it is 
noteworthy that they are specially applicable for 
the adoption of the invention which the author was 
bringing forward, for the reason that the gas 
obtained from them is found to yield the greatest 
weight of ammonium sulphate. A table taken from 
a paper entitled ‘‘ Experiments on the Composition 
of Coal,” read before the Institution of Civil Engi- 
neers about thirteen months ago by Professor W. 
Foster, was then quoted in support of this. The 
total results for ditferent kinds of coal were as fol- 
lows: No. 1, Scotch cannel, 23.961b. ; No. 2, 
English cannel, 20.271b.; No. 3, Yorkshire, 
22.06 lb. ; No. 4, Durham, 26.40]b. ; and No. 5, 
Yorkshire, 20.50 1b. respectively of ammonium sul- 
phate recoverable from the volatile constituents of 
one ton of coal. The figures were fairly in accord- 
ance with the returns sent in to Sir William Siemens 
as the results of practical work. The value of 
ammonium sulphate was taken at 20s. 6d. per 
hundredweight, so that the recovery of 231b. would 
be equivalent to 4s. 23d. per ton of coal used in gas 
producers. Some allowance must also be made for 
tar, the value of which should be increased and 
weight diminished by the heating of gas as suggested 
in the paper. 

Mr. Frederick Siemens, the author continued, 
has had in view to secure for manufacturers em- 
ploying the Siemens gas producers, the benefits 
which may be realised by the extraction of tar and 
ammonia from producer gas, at a minimum cost 
for plant ; or by a slight alteration in the gas pro- 
ducers, to effect the enrichment of the gas made, 


'arch of the oven. 








with considerable advantage to the users of the 
old form of regenerative gas furnace, in which 
heating by contact is still carried out, which ad- 
vantages will be enhanced where the new method 
of heating by radiation is employed. 

Mr. Head concluded his paper by stating that at 
present bye-products are much lower in price than 
they have been for some time past, owing to the 
circumstance that many works have been started 
for obtaining ammonia and tar as main products 
from the distillation of coal, and gas as a bye-pro- 
duct. This state of things is, however, not likely 
to be of long duration, as those who make bye- 
products a main source of revenue are not likely 
to be able to compete with gas works, and still 
less so with iron, steel, and other manufacturers, 
who, having useful employment for their gas, will 
bein a much better position to place their bye- 


| products on the market. 


The'discussion on these four papers was opened 


by Mr. R. Soldenhoff, of Cardiff, representing the ' 


firm of Evence, Coppée, and Co. (Limited). He 
commenced by referring to a comparison that had 
been made between Coppée and Carvés ovens. Mr. 
Watson Smith had said at Chester respecting 
the former that ‘‘ no air was admitted into the 
coking space, but into the side flues, so as to mix 
with gaseous products passing through openings in 
the oven walls into side flues.’ This, the speaker 
said, was not an exact statement of fact, for the 
Coppée oven was not a closed vessel, nor could it 
be called a gas retort. Asa matter of fact the air 
was admitted into the oven, and a partial combus- 
tion of gases took place above the charge in the 
When the gases left the oven 
they were mixed with hot air, and complete com- 
bustion took place in the side flues. This was a 
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fact well known, and which might be claimed as 
an advantage. The speaker then proceeded to 
illustrate on the blackboard the action that 
took place during coking in the Coppée oven. In 
the latter there was, the speaker continued, a rapid 
carbonisation of coal without an excess of tempera- 
ture, which would affect the durability of an oven. 
He produced a sample of Coppée coke, and would 
beg Mr. Martin, of Dowlais, to say a word as to its 
action in blast furnace work. The sample he pro- 
duced was not made with fuel so good for the pur- 
pose as Durham coal, but from a mixture one- 
half steam and one-half bituminous, there being 
in this mixture about 20 per cent. of volatile 
matter. This coke, however, was free from volatile 
matter, and equal in that respect to the best bee- 
hive coke he knew. The operation of applying 
heat to the coal was very simple, and they were 
making regularly 12 to 15 tons of coke per oven per 
week without superheating the air excessively, or 
damaging the ovens. In one colliery in the 
Rhondda Valley they had effected a yearly saving 
of 1500/. by burning the waste gases under the 
boilers, with a mixed coal containing only 18 per 
cent. of volatile matter. With the present price of 
small coal, about 2s. 6d. per ton, the saving was 
9d. per ton of coal charged to the ovens. This was 
obtained without any other outlay than that neces- 
sary to carry the flue to the boiler. 

There was a theory that if the coke, after being 
made, were left some time in the oven, it improved 
in quality, but this the speaker had never found to 
be the case in the Coppée oven, although he had 
made many experiments in this direction. Mr. 
Simon, in his paper, laid great stress on increasing 
the length of the oven. The speaker thought that 
if the gases were distributed properly the oven 
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might be 60 ft. long with advantage, the only difti- 
culty being that due to pushing out the coke. 
The dimensions requiring most attention were the 
height and width, and after about fifteen years’ 
experience, he found it desirable to reduce the 
width from the original 2 ft. to 15in., and sometimes 
even 13 in. ; in fact the width should be reduced 
to that which would allow of the coke coming away. 
The high yield of coke was due to this principally. 
With regard to vertical and horizontal flues, the 
latter were the most ancient. If they were good 
also he would not mind their antiquity, but that 
was not so, and he considered the vertical flue in the 
Coppée oven an improvement, as it facilitated the 
distribution of gases. Mr. Simon had said that the 
gases had to travel 100ft. in the flues and he (Mr. 
Simon) compared that to the 6 ft. of vertical flue 
be used. But to this should be added the 60 ft. 
which made the comparison less striking. Taking 
into consideration that the number of vertical flues 
was thirty in each side wall there would be in the 
Coppée oven less velocity of the gases in the flues 
than there would be in the case of Mr. Simon’s 
100-ft. flue with an area of, say, 12 in. by 3 ft. ; the 
speaker’s vertical flues being 6 in. by 6in. Mr. 
Simon had spoken as to the thickness of walls. 
The speaker had tried different thicknesses, and he 
found there was a limit in this direction, If they 
went above 43 in. they found a fall in production ; 
they had no trouble from giving way of the walls. 
There must be, however, a necessary mass of brick 
to store the heat. By proper disposition of the 
material, the Coppée ovens were built sutticiently 
strong without an excessive amount of brick being 
incorporated into the structure. 

Mr. Lowthian Bell followed, and questioned the 
validity of the last speaker’s figures, which at any 
rate were contrary to his experience, in utilising 
the waste gas from an ordinary beehive oven, Mr. 
Bell thought that the saving of 1500/1. a year 
mentioned as having been effected at one colliery 
very surprising, and according to his experience 
with the beehive oven, the saving should only be 
one-third that stated, and this with about 30 per 
cent. volatile matter leaving the ovens. The last 
speaker had found no difficulty as to stability of 
Coppée ovens. In some cases that had come 
under his (Mr. Bell’s) observation, the results 
in this respect had not been so satisfactory. 
Mr. Watson Smith had stated that he (the 
speaker) had overlooked the value of carbonic 
oxide in the blast furnace, when such carbonic 
oxide had been generated by the dissociation of 
carbonic acid. He had, however, not overlooked 
it. Doubtless it had a value, but unless Mr. Smith 
was prepared to show that the heat obtained by 
burning that carbonic oxide cost no more than the 
heat obtained from coal, he failed to see the bearing 
of the remark. To make carbonic oxide in a blast 
furnace, in order to burn it under a steam boiler, 
did not appear a good plan. Any one who had 
used coal for raising steam knew it could be done 
in that way with about one-half the heating surface 
that would be required when using gas from the 
blast furnace When carbonic oxide was taken 
from a blast furnace it was generated in a very 
costly apparatus, and the fuel in that case was 
worth 10s. a ton, whereas carbonic oxide could be 
obtained from coal direct, worth 3s. a ton. 

Mr. Dale, of Darlington, followed Mr. Bell, re- 
ferring first of all toa paper read eighteen months 
ago by his firm’s coke agent, Mr. R. Dixon, the 
statements contained in which he was able to con- 
firm. Since that time his firm had added another 
battery of 25 Simon-Carvés ovens, which had cost 
within a fraction the sum estimated by Mr. Dixon. 
After two years’ further experience in working this 
type of oven, they were more than able to confirm 
Mr. Dixon’s statements as to the production of tar 
and amm liquor. Mr. Dixon had given 
27.70 ge moniacal liquor as the yield of a 


ton of luring the last few weeks they 
had reco 08 gals. per ton. The quan- 
tity of tar per ton of coal Mr. Dixon had 


stated as 6.12 gals., but his (the speaker’s) 
recent figures were 5.09 gals. of tar per ton of coal. 
Mr. Dale did not feel authorised to say anything 
about the value of Simon-Carvés coke for blast fur- 
nace purposes, but this he could say, that for 
foundry purposes it stood in very high repute. So 
much was this the case that they had often great 
difficulty in getting rid of the ordinary beehive coke, 
as their production, about 400 tons a week, did not 
cover their full demand from foundry proprietors. 
It would be seen, therefore, that they had not any 


| 


Simon-Carvés coke to spare for blast-furnace work, 
as they naturally sent it where it was in greater 
demand. The value of tar and ammoniacal liquor | 
was exceptionally low this year, and Mr. Bell’s| 
valuation of 1s. 3d. per ton of coal coked was | 
correct. Mr. Bell had, however, deducted from | 
this sum 10d. per ton of coal for the cost of ex-| 
tracting these products, but Messrs. Pease’s expe- | 
rience was that the additional yield of coke in the) 
Simon-Carvés ovens, was sufticient to counterbalance | 
this expense. Therefore he looked on the bye-pro- | 
ducts obtained by this process as clear gain, Mr. | 
Williams having remarked that 400 tons of coke a) 
week seemed rather a poor return from fifty ovens, | 
Mr. Dale said the produce per week from the) 
Simon-Carvés ovens was not much larger than from | 
the beehive oven. | 
Mr. Simon was understood to remark that this 
was without a recuperator. In their newer in- 
stallations 50 per cent. more coke was obtained. 
Mr. Pattison, of Newcastle. spoke next, and 
thought Mr. Bell had proved his case, for it was | 
acknowledged by blast-furnace managers that the | 
coke made in ovens that had side and bottom | 
flues, was inferior to beehive oven coke, so far at 
any rate as Durham coal wasconcerned. Mr. Bell, | 
both by his laboratory experiment and by his large | 
practical experiment, when he, had used something | 
like 500 tons of coke, had proved that it was in- | 
ferior to ordinary beehive coke, and he also gave a} 
reason for the fact, which was that the Simon- | 
Carvés coke, although denser, was much more easily | 
dissolved by the carbonic acid in the blast furnace. 
As to the use of lime, the speaker thought there 
was sufticient carbonic acid produced through the 
oxide of iron, and the former combining with the 
caustic lime would become carbonate of lime, in| 
which shape it would reach the zone of reduction. | 
Against Mr. Bell’s conclusions must be set the con- | 
flicting experience of Sir Bernhard Samuelson, and 
it remained to be proved whether the results ob- | 
tained at the Clarence Works or those of the New- | 
port furnaces were the true ones. 
Mr. Aitken referred to Mr. Watson Smith’s paper | 
read at Chester, the discussion on which it may be! 
remembered was adjourned. The speaker referred 
to some experiments made by Lord Dundonald, in| 
1821, for extracting tar, pitch, &c., from pit coal. | 
He took exception to some remarks in Mr, Watson 
Smith’s paper as to his oven. It had been said that 
air was admitted into the coking space, but this was | 
not so. The air was admitted into the top portion | 
of the oven and not into the coking space. Mr. | 
Smith had said ‘‘that some coke is burnt and also | 
some ammonia,” but this also was incorrect. Again, 
‘*after condensation the gases return for combus- 
tion and are burnt in flues.” This also did not 
accord with the facts, as the gases were burnt 
in the top part of the oven. Mr. Smith had 
also said that the speaker's oven was much) 
like Jameson’s, but the speaker’s arrangement 
had been brought out some ten or twelve years | 
back. In another reference Mr. Smith had said | 
that there were evidences of a higher temperature 
than could be obtained by the Aitken oven. He} 
did not know what might be the limits of high 
temperature, but on the top of the coke they could 
melt nickel. Again, the idea that the admission 
of air caused a reduction in the production of 
ammonia was also a fallacy, as they got most am- | 
monia when coal was distilled with air and not with 
steam. One speaker had said that founders pre- 
ferred the Simon-Carvés coke. This he (the 
speaker) did not wonder at, as the founders dis- | 
covered they did not require more of it, and jumped | 
at the conclusion it was as good as any other coke. | 
If, however, the iron which was melted were to be 
analysed, the speaker ventured to think that they | 
would find a marked increase in the amount of im- | 
purities in the iron. | 
Sir Bernhard Samuelson referred to the statement | 
made by Mr. Pattison that the solubility of coke | 
in carbonic acid was accounted fur by its soft- | 
ness. He understood that Mr. Bell supported this | 
statement. (Mr Bell, ‘‘It is not necessarily so, | 
but I think soft cokes are more soluble.”) The 
Simon-Carvés coke as made at Bearpark was 
peculiarly hard, rather than soft. He would like to | 
ask the chemists present whether the softness 
or hardness might be due to different causes, pro- | 
ducing a like etfect, viz., the easy solution of the) 
coke in carbonic acid ? When they found the same | 
effect produced from exactly opposite qualities, the | 
point might be worth consideration. He had on} 








the previous day pointed out to Mr. Bell a want of | 


| tests to 


agreement between his work on the ‘* Manufacture 
of Iron,” and a table contained in his paper. Mr. 
Bell had drawn theoretical conclusions, and in 
order to account for these discrepancies, said that 
probably a decimal point had been misplaced, 
The speaker thought, however, that if Mr. Bell 
would look at his figures again, he would sce 
that the discrepancies could not be at all accounted 
for inthis way. The speaker would wish, therefore, 
to lay some stress on this fact. The former experi- 
ments were undertaken to show the increased solu- 
bility of different cokes, and he wished more especially 
to lay stress on the fact that if one series of experi- 
ments were so discordant from those made on a 
former occasion, it was necessary to exercise the 
greatest caution in accepting the results as trust- 
worthy. No doubt this did not affect the results 
obtained by analyses of blast-furnace gases, but in 
asubject of such high importance it was necessary 


| to subject all evidence put forward to the closest 


scrutiny. 

Mr. 1. Lowthian Bell said he must apologise both 
for Sir Bernhard Samuelson and himself, for then 
discussing a paper which had been read on the 
previous day, but he would like to say a few words 
in correction of the remarks that had just fallen 
from his friend Sir Bernhard. His (the speaker’s) 
figures, at any rate had the merit of being compara- 
tive ; and whether the decimal point were rightly 
placed or not, he was not prepared to say at the 
present moment, but this heJcould assert positively, 
that the Simon-Carvés coke was more soluble in 
carbonic acid, and more of it was used in making a 
given quantity of iron, Sir Bernhard Samuel- 
son stated very dogmatically that the Simon- 
Carvés coke is harder than that made in the 
beehive oven. They had the samples before 
them, and he would ask the President, some 
time when he had the leisure, to satisfy himself on 
the point. He thought there could be no one pre- 
sent who would side with Sir Bernhard in maintain- 
ing that the samples he produced were harder than 


| beehive coke. 


A member here asked Mr. Bell if he were sure the 
samples selected might be taken as an exact repre- 
sentation of the average quality, or whether they 
were not principally taken from the thin top layer. 
Another member asked if Mr. Bell had ever made 
any tests to determine the relative hardness of 
Simon-Carvés and ordinary coke. 

In answer to the last question, Mr. Bell said he 
had not made such tests, neither had he ever made 
determine the relative hardness of a 
piece of cheese and a diamond. With regard to the 
second question, he trusted that credit would be 
given him for having sufficient candour and honesty 
to bring forward fair average samples. They might 
not be the best examples, but he had taken what 
in his judgment were fair average specimens. 

The next speaker was a German engineer, Mr. 


| Fritz W. Liirmann, of Osnabriick, who said that the 


experience in England of coke ovens on the hori- 
zontal principle, from which the coke could be 


| pushed out by a machine, was trifling compared to 


that of the Continent, where they have been in use 
for more than thirty years. Mr. Simon had stated 
that the arrangement of vertical flues in the side 
walls of such ovens would be old-fashioned. This 
was anerror, for so long as the speaker had been 
connected with the construction of these ovens, 


| they had had horizontal flues entirely, and the 


latter was, in fact, the antiquated form. For in- 
stance, in Germany there are now 13,668 coke ovens 
on the horizontal plan at work. Against this there 
were 9543 vertical flued ovens, and of these 3000 of 
the latest constructed were on Dr. Oito’s principle, 
and produced themselves one-third of the coke 
of Germany. The vertical flues were not invented 
by Mr. Coppée, who had made, however, great im- 
provements in coke ovens by his invention. But 
the horizontal flues were as little an arrangement 
of Knab and his imitators. The general experience 
with horizontal coke ovens in Germany was that those 
with vertical flues, and about 3 in. walls, give more 
and better coke per day for the coal supplied, and 
they had a greater durability than the ovens with 
horizontal flues. The latter must have walls 
of an excessive thickness, otherwise the side walls 
are not lasting, and it must be remembered that 
firebrick is a bad conductor of heat. The ex- 
perience is that the inside of the walls, in following 
the ordinary coking process, will be destroyed after 
a succession of years, being wasted for a depth of 
2in. They must then be renewed, as otherwise 
they are not strong enough to stand the coke being 
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pushed out. With regard to coke ovens for the | 
recovery of bye-products, the vertical flues are not | 
a condition sine quad non to the Coppée-Hoffinan 

ovens, as these may have horizontal flues. As to | 
the thickness of walls, it was not only the greater 

or less distance that the burning gases had to travel | 
which apportioned the quantity of heat delivered to 

the coal, for besides this there is the velocity at 

which the gases travel, which is governed by the cross- | 
section of the flues and the duraght. The flues in the 
Knab-Carvés ovens have not more than about 600 
syuare centimetres of cross-section (—90 sq. inches), 
and the burnt gases rush through the small flues by | 
which the oven is really surrounded from beginning | 
to end. The bottom flue in the Coppée-Hoffman 

oven has about 3300 square centimetres (—500 square 
inches), and the vertical flues in the side walls have 
together about 12,000 square centimetres (1800 
square inches). If the burnt gases in the flues of | 
the Knab-Carvés ovens have a velocity equal 1, the 
velocity on the bottom flue of the Coppée-Hoffman 
ovens is 5.5. The side flues, by reversing the 
draught, are not more than half in work at once, | 
and the relative velocities of the burnt gases were | 
therefore as 1 is to 10. Mr. Soldenhoff had stated | 
that the passage for the burnt gases was 66 ft. | 
in the Coppée ovens, while it is 100ft. in the | 
Carvés ovens. In other words, the gases stay re- | 
5.5 x 66 

100 
10x G6 _ 6.6, taking the Coppée-Hoffinan ovens | 

100 
and ovens with horizontal flues. The speaker 
would not dwell at any length on the well-known 
Siemens reversing process, by means of which | 
Hoffman had brought complete combustion with | 
the Coppée ovens, but he would mention that the | 
experience of a Westphalian establishment showed | 
that the regularity of the temperature in these ovens 
rendered it unnecessary that the charging should be 
done at exactly regular intervals, on the contrary, 
they were only charged and discharged in one shift. 

The dimensions of the Coppée-Hoffnan ovens are 
required to be very different with different kinds of | 
coal, and this because: first, that the charges vary 
from 5} to 6} tons ;* and, secondly, because the time | 
required to tinish the charge varies from 380 to 48 
hours. The speaker’s experienceas tothe jointsof coke | 
ovens with horizontal or vertical flues was, that if 
any leakage of gas took place the small particles 
separated from the gases by passing through the 
apertures close them in a very short time better 
than could be done by mortar. 

It was known in Germany that the Knab-Carvés 
ovens produce less tar than the Hotfman-Otto ovens, | 
and Mr. Liirmann believed that if the inspection of 
these vertical flues is impossible, as Mr. Simon 
stated it to be, there might be a tremendous leakage 
of gas, and no one a bit the wiser. 

Professor Foster was the next speaker. He said 
that Sir William Siemens’ apparatus was the one he 
should adopt if he wished to utilise the nitrogen 
from the distillation of coal; this was borne out by 
the experience of Scotch shale distillers, who had 
obtained four or five times the ammonia got by 
ordinary destructive distillation. In blast furnace 
gases the amount of ammonia was small, and there 
would, with coke alone, remain very little good to be 
done. The speaker mentioned that he had heard 
on very good authority, that the gas engineers were 
now buying benzol from the tar distillers in order 
to enrich the gas. As to the solubility of coke in 
carbonic acid gas, he had been making experiments 
for some time, and he had come to the conclusion 
that it was very difficult to entirely get rid of the 
hydrogen in the coal in the ordinary gas retort; and 
he could not help thinking that the presence of 
hydrogen, quite apart from the hardness of the coke, 
had an important bearing on the dissolution of coke 
in carbonic acid gas. 

Mr. Jameson said it would have been very grati- 
fying to him if he could have confirmed the anticipa- 
tions he had before expressed as to his ovens, but 
he could not fairly do so. There had been a good 
deal of trouble with the Jameson ovens, but that 
had at last been brought down to a fine point. He 
thought if tight bottoms could be insured all would 
be well ; and this he thought he saw his way to. 

Professor Wanklyn referred to Professor Foster's | 
remark as to gas engineers enriching gas_ with 
benzol, but it appeared that the source of benzol 
would soon be, not coal tar, but coal gas. In the 


spectively as follows, viz. : 3.6, compared | 


QO 


_ * The charge of the Knab-Carvés ovens at Bearpark 
1s not more than 44 tons of coal. 


|somewhat plentifully. 
hard pitch are placed in a glass retort, which is 


|the bottom of the retort melted out of shape. 
| allowing it to cool until the bulb of the retort can be 


| to all kinds of coals, and is based on 


| these conditions 


North of England one manufacturer was taking 
from gas alone as much benzol as was extracted 
from all the coal-tar obtained from the London gas 
works. In ordimary gas they had two gallons of benzol 
per ton of coal carbonised, whereas in the tar they 
did not get more than a pound or two. The quan- 
tity depended on some physical circumstances of 
collection rather than upon the original quality. 
The next speaker was Mr. Watson Smith, who 
in reply to Mr. Aitken said that in his Chester 
paper he did not give that prominence to his (Mr. 
‘Aitken’s) coke ovens, nor accord the priority to his 
labours that they deserved, but Mr. Aitken had sent 
him the set of his publications, and he had recently 
written a paper for the Society of Chemical Industry, 
in which he endeavoured to do Mr. Aitken full jus- 
tice. However, as regards the admission of air to his 


| or any ovens, it matters not whether it be admitted 


first into a kind of ante-chamber or no, because so 
soon as the oxygen comes in contact at the high 
temperature of the oven interior, with tar vapours, 


| or the surface of the solid carbonising mass, car- 
bonic acid is formed, and if the air does not directly | 


burn the coke, it does indirectly, for in any case 
the oxygen of the carbonic acid does so. The speaker 
would like to ask Mr. Head if any of the tar obtained 
by the modified Siemens producer referred to by 
hin had yet been tested? Because, if not, he was 
certainly of opinion it would turn out to be of the 
same character as that from the Sutherland gas- 
producer, which he had already tried, and found to 
be of the less valuable kind, containing chiefly 


paraftins. The speaker could safely predict this 
from the method proposed for its formation. Mr. 
fead said no such analysis had been made. With 


regard to what had been heard from Mr. W. Foster, 
the speaker found that it was quite easy to demon- 
strate in a lecture experiment, that in such a highly 
carbonaceous substance as hard pitch, though it 


| had already been subjected to the highest tempera- 


tures of the tar still, it still contained nitrogen 
Some fragments of such 


strongly heated until the pitch becomes coked, and 
On 


comfortably borne in the hand, and then removing 
the glass stopper, the ascending current of air, of 
course carrying with it moisture, will be found 
laden with ammoniacal fumes. 


of ammonia, was that by the decomposition of 
certain of the higher aromatic nitrogen compounds 
in the pitch on coking, aromatic nitrils are formed 
which are stable even when strongly heated if 
moisture or hydrogen be absent, but on the approach 
of the moisture-laden air, these are decomposed so 
as to yield carboxy-compounds and ammonia. 
Doubtless similar action and decomposition ensue in 
the coking of coal, by which ammonia is liberated. 
The speaker thought, with Professor Armstrong, 
that some time in the future we might look for some 
more perfect and rational way of carbonising coal ; 
but we are now dealing with the present, and in- | 
deed about Professor Armstrong’s theoretically per- 
fect coke oven, nothing whatever could be said 
until there had been seen some of the coke and tar 
products from it, and there had been ascertained, 
besides, the proportions yielded on the coal car- 
bonised. Meanwhile, the speaker would not allow 
that the Simon-Carvés coke oven was irrationally 


| constructed, as he would try to show ; at all events, | 


whatever in it was irrational, was shared by all the 
gas retorts and carbonising plant which have sup- 
plied and do supply the raw materials on which the 
whole of the coal-tar colour industries in the world 
depend. The leading condition in the carbonising 
of coal favourable to the production of the valuable 
constituents of coal-tar, and which save both gas 
retorts and the Simon-Carvés ovens from the charge 
of being irrational in principle, is the adoption of 
a close coking space, and the outer uniform and 
even application of a temperature approaching 
bright redness, with the removal, as fast as pos- 
sible to the condensers of the vapours of the 
bye-products generated. That this is a good and 
safe condition, and one universally applicable 
scientific 
facts, is proved by the general success following its 
adoption, and the certain failure, commercially, 
which has hitherto followed any deviation from it. 
Even in the hands of cotton-mill owners, for ex- 
ample, in Lancashire, making their own illumina- 
ting gas, and ignorant of any chemistry, by following 
‘fa close retort, a bright red heat, | 





The only theory by | 
which Mr. Smith could account for this formation | 


and drawing off and cooling the gases as soon as 
formed,”—tars are obtained in such small works 
which are specially sought after by tar distillers, as 
being particularly rich in the products valuable to 
the aniline dye manufacturer. That the Simon- 
Carvés coke-oven tar is similarly rich in these valu- 
able products, and yields also ammonia plentifully, 
is borne testimony to by the exhibit in the Inven- 
tions Exhibition (Group II., No. 210), where may 
be seen the coal-tar colours, besides the coal-tar 
products from which they were made, derived from 
the Simon-Carvés coke-oven tar. 

Professor Armstrong said with reference to his 
proposed new oven there was more required than 
the driving off of volatile matter, and the question 
had assumed greater importance after what Sir 
Bernhard Samuelson had stated. If the hydrogen 
were so important the oxygen must be passed in 
some way through the heated mass, and mere 
heating inaclosed oven would not be sufficient. 
| He would say a few words as to the hardness of the 
| Simon Carvés coke, in illustration of what had fallen 
from Sir Bernhard Samuelson. That hardness was 
apparent rather than real, and Professor Tilden, of 
Birmingham, had found by actual experimentthat the 
density of beehive coke was greater than of Simon- 
Carvés coke. He thought the facts brought forward 
by Mr. Watson Smith very much supported his (the 
speaker’s) conclusions. Coal-tar contained, amongst 
a great deal that was useless, much that was useful, 
;and what they wanted to know was how to get the 
product most in demand. One article might become 
a drug in the market, and it would then be necessary 
to try for something else. It was to this end that 
their labours might be profitably directed, for at 
present they were only going on making this 
terribly complex mixture of substances, which in- 
cluded so much that was other than valuable. 

This closed a long and certainly valuable discus- 
sion which cannot fail to clear the way for further 
knowledge on the important subject under con- 
sideration. After a few remarks from the Presi- 
dent the meeting adjourned until the next day, 
Friday, when the two remaining papers were read 
and discussed. These were ‘* On Natural Gas 
Fuel,” by Mr. A. Carnegie, of New York, and the 
‘*Microscopic Structure of Iron and Steel,” by 
| Dr. H. Wedding, of Berlin. These we will deal 


with next week. 











MACHINE TOOLS AT THE 
INVENTIONS EXHIBITION.—No. II. 
Srvce our last notice of the machine tool depart- 

ment in the Exhibition appeared* several additions 
have been made, andthe part of the West Gallery, 
in which these exhibits are situated, now has a fairly 
complete appearance. On page 570 we give a 
general illustration of Robson’s new gas hammer, 
which is being shown by the makers, Messrs. 
Tangye Brothers, on their stand in the|West Annexe, 
amongst their other interesting exhibits. The ma- 
chine is arranged generally on the same principle as 
an ordinary steam-forging hammer, although of 
course it differs entirely in detail, the blow being 
given by the explosive force of gas in place of 
steam. The cylinder is placed over the anvil in 
the ‘manner shown, and in it are two pistons 
one above the cther. Attached to the lower 
one is the piston-rod, which has fastened to it 
the tup. On each side of the cylinder there 
is a strong spiral spring inclosed in a_ suitable 
casing, and these springs are attached to the 
hammer by means of links connected to a crosshead. 
The reaction of the springs draws the hammer 
upwards to the top of its stroke when the lower 
piston will be about in the middle of the cylinder. 
The top, or charging piston, works in the top half 
of the cylinder. To start the hammer a turn of 
the flywheel has to be made by hand, a handle 
|being provided for the purpose. This raises the 
top piston and a charge of air and gas is drawn 
into the cylinder between two pistons. When near 
the top of the stroke the mixture is exploded by 
the usual means and the hammer is driven down to 
its work. After the hammer has made one blow, the 
action is carried on automatically. The admission 
valve for the gas is worked by a cam motion taken 
frcm the flywheel shaft, and the exhaust port is 
openel by means of a crank on the flywheel 
shaft, which works a lever. The force of the 
blow is regulated by adjusting the admission valve 
to givea greater or less quantity of gas. This is done 
by a lever working in a slot inclined to the valve. 


* See page 501 ante, 
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The hammer exhibited is a ? ewt. size, and will 


strike a blow equal to a ? cwt. steam hammer. It 
is the first of its kind that has been made. It is 


said to be extremely economical in its; use of gas, 
a foot or two being sufticient for an ordinary forg- 
ing. Compared toa power hammer driven from 
a gas engine, it offers obvious advantages in small 
shops where the power is not always at imme- 
diate command. It would appear to be admirably 
suited for small general smith’s work, coach- 
builders, &c., one of its chief merits being that 
it is always ready without preparation, and may 
be used for striking even a single blow. A 2 in. 
iron bar drawn down at both ends under this 
hammer is also shown. It is the first forging 
done by this hammer or by any other gas hammer 
so far as we are aware. 

Near the last-named exhibit Messrs. Sharp, 
Stewart, and Co., of Manchester, show 
machine tools. 
Sellars planing machine made by this firm, and 
exhibited by them on their stand. The general 
features of Sellars’ improvements in planing ma- 


chines are well known, although they are perhaps | 
not so universally adopted as their merits deserve. | 
The table is driven bya spiral pinion gearing into a} 


rack ; it is carried by a shaft passing diagonally 


beneath the table, and is driven by a pair of bevel | 


wheels, which are the only wheels required. A 
further description of this type of machine will be 
found on page 108 of our twenty-sixth volume, 
and an illustration of a former pattern on page 103 
of the same volume. 


On the same stand is shown a self-acting portable | 


drilling machine designed for drilling the inside of 
locomotive and other boiler shells. This we illus- 


trate on page 570. The machine is suspended by 
its driving cord, and each tool thrusts away from | 
There is a self-acting feed, and either | 
or both tools may be thrown out of work with-| 
This is effected by | 


the other. 


out stopping the machine. 
slacking a nut. A portable key grooving machine 
is also shown by this firm. 


An interesting exhibit in this group is a model of | 


a boring, recessing, and screw-cutting apparatus, 
intended to be fixed to ordinary pillar, radial, or 
horizontal drilling machines. This is contributed 
by Mr. John Snowden, of Deronda-road, Herne 
Hill. The model is made to a scale of 3in. to a 


foot, and consists of a casting made to fit to the | 


machine it is to be used on. In this casting pro- 
vision is made for taking the Snowden drill and a 
special form of thread-cutting spindle of a novel 
kind containing an expanding cutter for recessing 
the bottom of a hole to the diameter at the bottom 


of the thread. This cutter can be easily changed | 


for the cutter which forms the thread. The cutters 
can be operated at will while the machine is in 
motion, an automatic index being attached to the 


spindle in order to show the workman the amount | 


of cut taken each time, and also when a full thread 
has been made. Referring to our illustrations, 
which represent a machine of this class, Fig. 1 is a 
front elevation of the radial arm of a drilling ma- 
chine having a bracket attached to it, the upper 
portion of which serves as a bearing for the drill- 
ing machine spindle, whilst the lower part is formed 
into along bearing, the front A being hinged to 
enable the bearing to be quickly opened. BB! B!! 
are swivelling bolts. By slacking back the nuts a 
little these bolts can be removed with the nuts still 
on, and this enables the bearing to be opened for 
the insertion of the screw-cutting bar or drilling bar 
as may be required. This arrangement of bracket 
and bearing saves a length of 2 ft. in the distance 


of the plate from the bottom of the bracket, over | 


the space that would be required if the bracket 
were solidly made. Fig. 2 is a side elevation of the 
same part of the apparatus. In this is shown a 
double-ended lever E, through which a bolt F passes 
which engages with a shifting nut shown at G in 
the small section. This is held in or out of gear by 
the notched lever H (Fig. 2), which can be shortened 
or lengthened to suit nuts of different pitches. 
Fig. 3 1s a partly sectional view of a screw-cutting 
bar with the cutter removed, and Fig. 4 is an eleva- 
tion of the same in which the indicator referred to 
for guiding the operator is shown. The remaining 
figures show details which will be easily understood 
from the description we have given. Fig. 8 repre- 
sents a specimen of the work, and in Fig. 10, Pisa 
cutter for chamfering the edges of holes in order to 
assist the entry of bolts; it also serves to indicate 
the required depth of holes when drilling them. 

The apparatus may be attached to machines with 





some | 
The most noticeable feature is a | 








THE STANHOPE WATER SOFTENER. 
CONSTRUCTED BY MESSRS. CORDNER, ALLEN, AND CO., LONDON. 
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ascrew or rack motion feed, and it in no way 
|interferes with the utility of the machine, "as it is 
| entirely self-contained. 

By the aid of a ratchet lever to revolve the 
| spindle, holes have been drilled by hand with this 
|apparatus on board the Rodney. By placing a 
jcollar on a 4in. thread-cutting spindle, threads 
| have been cut in holes 6Zin. in diameter in work 
that could not be applied to a machine; and work 
|of a smaller size has been done by one of these 
|machines, which would have required machines 
|of double the power if taps had been used. All 
|the holes for securing the broadside, breastwork, 
|and turret armour plates on the Conqueror were 
| bored and screwed, in the most satisfactory manner, 
| by three of these ingenious tools, fitted to three 
| radial drilling machines. The same bar can be used 


|for various diameters and pitches by changing the | 


cutters and bushes. 








PUMPING ENGINES AT BUDA-PESTH. 

WE continue on this week’s two-page plate, and on 
page 578, our illustrations of the pumping engines at the 
new water works at Ofen. 
two-page plate represent the type of engines on the 
higher levels, and on page 578 we give detail drawings 
of the pumps. The whole plant is, as we pointed out 
in our previous notice on May 8th, one of considerable 
magnitude, the chief dimensions of these engines being 


3 ft. 94 in. stroke, while the low-pressure cylinder has 
273 in. diameter and 5 ft. 8} in. jstroke. We intend 


will then give a complete description. 








THE STANHOPE WATER SOFTENER. 


Tue idea of eliminating from water by chemical 
treatment the greater part of the mineral matters it 
contains, before it is used for feeding boilers, bleach- 
ing, wool-washing, and other manufacturing processes, 
is well known, but is difficult of application. The 
addition of a solution of lime will throw down the 











The beam engines on our | 


22% in. in diameter, of high-pressure cylinder and | 


shortly to publish further details and diagrams, and | 


bicarbonates of lime and magnesia, and similarly car- 
bonate of soda will eliminate the sulphates of lime 
and magnesia. But the precipitates are not heavy, 
and it is exceedingly difficult to separate them from 
the water without very extensive apparatus, Settling 
tanks, especially if they be shallow, will effect the 
result in time, but the process is slow, and requires 
a great deal of space if large quantities are to be dealt 
with. Filtering is sometimes attempted, and should 
answer if carefully carried out, but the filtering material 
rapidly chokes, and requires to be often cleaned. 
The result is, that although the process is well known, 
and can be conducted with the greatest ease in the 
| laboratory, yet, as a rule, manufacturers have seldom 
adopted it, preferring, as the lesser evil, to have the 
matters deposited in their boilers, and to combat them 
there by anti-incrustation compounds, by frequent 
blowing off, and by systematic cleaning. 

Xecently a new apparatus has been devised by which 
the precipitate can be extracted from the water bya 
continuous process, which requires comparatively 

| little space, and no great amount of supervision. It 
| is the invention of Messrs. Gaillet and Huet, and is 
manufactured in this country by Messrs. Cordner, 
| Allen, and Co., of 38, Bucklersbury, E.C., and the 
Stanhope Works, Fulham, 8.W. ‘The apparatus is 
illustrated above, and consists of a series of wrought- 
iron rectangular towers occupied internally by a large 
number of sloping shelves. The length of each shelf 
is such that it does not reach entirely across the 
tower, and as the shelves are rivetted alternately 
to the two sides, a devious course is left from 
bottom to top, along which the water can flow, 
passing backwards and forward between the shelves. 
| These, as shown in the illustration, have a very con- 
siderable inclination, and slope each way into the 
corner of the tower, which thus forms a pocket. ‘The 
| waterand the chemical agents, mixed in definite pro- 
| portions, enter at the bottom of the tower, and gra- 
| dually rise through it at a very moderate velocity. 
| The precipitates tlow with the water, but as they 
are slightly heavier than it, they do not turn round 
the ends of the shelves with the same facility, and 
| thus get carried into the still pockets where there is 
| no current, and where they lie until removed by the 
| opening of the valves which form the outlets to those 
| places. Thus as the water ascends it gradually loses 
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ENGINEERING. 





ENGLISH AND FRENCH ARMOUR-CLAD 
SHIPS. 

THE new French twin-screw armour-clad vessel Caiman 
was announced to be launched from Mourillon Dockyard 
yesterday. In using the expression new the term must 
be understood to apply in the sense that the vessel has 
never been in the water, for as she has been on the stocks 
for the last seven years, and as two or three more years 
will be required to complete her, it is questionable whe- 
ther she will have not grown old before she is finished ; 
and it would seem that they do not always manage these 
things so much better in France. The Caimanis a turret 
ship, and has been built to the designs of M. Sabatier, 
the well-known Director of Naval Construction. The 
Times gives the following details: She is 285 ft. 6 in. long, 
including the bow, which projects 16 ft. The maximum 
width is 59 ft. 6 in., and the depth 23 ft. The top of the 
turret is nearly 20 ft. above the water line. The armour 
consists of Creusot steel plates with a maximum thickness 
of just under 20 in. (50 centimetres), and this thins out at 
the bow and stern. The vital parts are protected by a 
steel deck with plates 2.8 in. (7 centimetres) thick, 
supported by a wood backing 6 in. thick. The main 
engines are each to be 750 horse-power and are sup- 
plied with steam by twelve boilers in four groups, each 
separated by water-tight compartments. The speed 
expected is 145 knots. The weight of machinery and 
equipment will be over 2000 tons, towards which the 
machinery contributes 1200 tons and the armament 450 
tons. The arrangements for pumping out the vessel in 
case of leakage are very complete in the matter of direct- 
ing all the pumping power to any required spot. There 
are two centrifugal pumps, two large pulsometers, besides 
the regular bilge pumping arrangements. There are two 
movable keels in case the vessel takes the ground. 

Another new vessel is shortly to be laid down on the 
Tyne for our own Government; Messrs. Armstrong, 
Mitchell, and Co. having been entrusted with the build- 
ing of the Renown, which will be the largest ship com- 
menced for the British Navy since the Inflexible was 
begun twelve years ago. She will be a single turret armour- 
clad vessel with twin screws. Her dimensions are to be 
as follows: Length, 340 ft.; breadth, 70 ft.; and dis- 
placement, 10,500 tons. Her chief armament will con- 
sist of two 110 breechloading guns similar to those that 
are to be placed in the Benbow now building at Millwall. 
The turret will be protected by 18 in. steel-faced armour, 
and there will be a partial water-line of the same thick- 
ness. There is also an armoured deck 3 in. thick. In 
the forepart will be carried twelve 6 in. guns, and aft an 
18-ton stern chaser, while on the broadside will be a large 
number of machine guns. There will also be a powerful 
armament of Whitehead torpedves. The ram bow is to 
be, according to the Newcastle Chronicle, from which we 
gather these details, of a strength never yet reached in any 
previous vessel. 








TRIPLE SHIPS. 
To THE Eptror OF ENGINEERING. 

Srr,—Having had a long experience in the construction 
of ships after the present type, and having also, by 
models, tried many experiments to obtain the highest 
speed, Ihave designed and patented a triple-hulled ship, 
which I believe will be the ship of the future. By having 
three hulls instead of one, I have been enabled to reduce 
the angle of resistance to the lowest minimum. The 
centre hull (see engravings on page 575) is shorter than the 
outside ones, and as at each end of this central hull there 
is a full-power propeller worked by two sets of compound 
engines, with boiiers quite independent of each other, it 
is evident that this provides against any accident, and 
brings the propelling powers from the end (old arrange- 
ment) nearer to the centre. In a heavy sea, always 
dangerous, this plan prevents the racing of the engines. 

he speed, as well as cargo capacity, of this plan of 
vessel, can be regulated to suit any trade that she may be 
intended for, but, if for mails and passengers only, the 
rate of speed may be 27 knots per hour ; this speed I have 
proved in a small test boat 37 ft. long across a river in 
smooth water propelled by a sail. 

Ihave found by experiments that fora ship to move 
through and to displace her cube of solid water, her lines, 
equally at both ends, must be very fine, and as the 
furrow produced by the ship's movement fills upwards, I 
have found that the semicircular section of floor or 
hottom is the best form for high speeds, allowing, as it 
dves, the displaced water to return freely, which is not 
the case with a flat-floored ship, as will be easily per- 
ceived. Sucha displacement by my triple ship with a 
given power produces a much higher speed than can be 
attained by a single ship. In addition to this the triple 
ship is a perfect lifeboat in herself, and because of her 
peculiar form is unsinkable. 

The advant.ges I seek to combine in one vessel are 
perfect safety, comfort against rolling, high speed, and 
great stability. The public do not enjoy this at present. 

Yours truly, 
WILLIAM CopPin. 

19, Canterbury-street, Liverpool, March 27, 1885, 








STEEL FOR BOILERS. 
To THE EpiTor OF ENGINEERING. 

Sir,—I have little time for newspaper correspondence 
notwithstanding the courteous reception which you have 
always been good enough to extend to my communica- 
tions, but the remarks of Mr. Horatio Phillips in your 
current issue demand some comment. 

I had by no means lost sight of the effect of the com- 
pound plate upon the question of rivetting, and may at 
once state that in my own practice it would not make the 
slightest difference, as I have always calculated the 
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strength of rivets as girders sufficient to bear a load distri- 
buted over the whole thickness of the plate; and the 
bearing surface upon them in proportion to the section of 
plate left, exactly as in the case of proportioning the pins 
of suspension bridges to the body of the link. 

For this reason | have never read any of the results of 
experiments on rivetting, as the only unknown _ factor 
to be ascertained by experiment is the effect of the friction 
of the surfaces in contact, upon which I do not choose to 
depend as a matter of constructive strength. 

In some cases, the treating the compound plate as a 
single thick one would afford the advantage of being able 
to renew the inner lamina when corroded, without sacri- 
ficing the whole shell of the boiler. 

As to our practical boilermaker, it may be possible to 
make even him understand why thick plates should be 
bent hot. The plate which was the subject of Mr. Parker’s 
paper was, I understand, 22 ft. long by Lf in. thick, forming 
half the circumference of a 14 ft. boiler. 

Now the bending of this plate to a semicircle involves 
making a difference of length between the outer and inner 
surfaces of nearly 4in., really 3.9270in., of which with ordi- 
nary material nearly one-half would be got by stretching 
the outside, and the remainder, more than half, by crushing 
up the inside, which then can scarcely be supposed to be 
in a proper condition to receive its fair share of the 
tensile strain on the shell. Data are wanting as to the 
behaviour of previously crushed material when submitted 
to tensile stress. (As soon as I can find time I will ascer- 
tain this, and communicate with you). But until the effect 
of crushing upon tensile strength and elasticity are known, 
prudent boiler-makers, even if not practical, will probably 
continue to heat very thick plates before bending them. 

I think that Mr. Phillips may be wrong in considering 
“that the quality of the metal had been improved,” be- 
cause he finds it in a more favourable condition for his pur- 
pose. It is true that very massive pieces suffer from the 
state of tension induced by the effort of the interior to con- 
tract after the outside is set, but it is well known that this 
state of tension is considerably relieved by time, assisted 
by alternations of temperature much less than take place in 
boilers, striking examples being found in the greater 
durability of metal helves, plate rolls, &c., that have 
been for some time in stock, and even in such small articles 
as the best sword blades, which are repeatedly tempered 
without extra softening, in order to make them stand a very 
high test. It is therefore not impossible that such alter- 
nations of temperature as a boiler is subjected to in the 
course of years, may induce such a readjustment of the 
particles as may remove the abnormal strength induced 
by partially cold rolling upon thin plates. I do not dog- 
matise upon the subject, but shall watch, hoping and ex- 
pecting that the better condition of the thin plates will be 
permanent, but it dues not do to look only at the bright 
side of a question. 

When steel boilers were first introduced, I, knowing 
that the combination of carbon with iron was so unstable 
that it could be added or removed at only a low red heat, 
feared that the oxidising influenceof the water in the boiler 
spread over a series of years, might impair the quality of the 
steel plates, but experience has shown that the heat at which 
boilers are worked is not sufficient to promote a decarbonis- 
ing action. Similarly I hope to find that the effect of extra 
work upon thin plates is as permanent at boiler tempera- 
tures or differences of temperature, as the effect of wire- 
drawing certainly is under ordinary atmospheric changes. 

Yours truly, 


Epwarp REYNOLDs, 

Sheffield, May 16, 1885. 

To THE EDITOR OF ENGINEERING. 

Sir,—Now that the triple expansion engine and high 
pressures are being required for marine work, I wish again 
to call your attention to Boyer’s patent boiler you illus- 
trated on 16th May, 1879, as being the best solution of 
the problem of how to use thin steel plates for high 
pressure. 

VERITAS. 


PRESERVATION OF TIMBER. 
To THE EpitorR OF ENGINEERING. 

Sik,—Mr. Kussel Aitken, in his letter published in 
your jast number, accuses me of thinking that the mere 
heating of timber in creosote at a temperature exceeding 
212 deg. is a new process. If he had taken the trouble to 
read my communications to the Institution of Civil Engi- 
neers last year he would have seen that the mere steeping 
of timber in hot creosote in open tanks is an old process 
which | had abandoned very many years ago. 

My process, recently described in your columns, is essen- 
tially different. The creosoting cylinder of Bréant, Be- 
thell, and Burt was avast improvement upon the steep- 
ing tank. And my process consists in utilising this 
cylinder and the exhausting air pump by a modification 
of the method of working and by an addition to the appa- 
ratus so that the water contained in the timber is first 
volatilised and then withdrawn from the cylinder at 
a temperature which does not affect the timber inju- 
riously, 

Mr. Aitken states that naphthaline melts at about 200 
deg. He will however find, if he consults any of the very 
numerous authorities on this subject, that pure naphtha- 
line, C;) Hg, melts at 174 deg. to 176 deg. Fahr., whilst in 
the condition in which it occurs in the creosote oils, it 
melts completely at 100 deg. Fahr. But its boiling point is 
424 deg. Fahr. Now Mr. Aitken goes on to state that Mr. 
Henry Aitken simply boils his timber in melted naphtha- 
line. If he dues so, he subjects his timber to a tempera- 
ture much too high, and which would have a tendency to 
render it exceedingly brittle. This is not intended as a 
mere captious criticism upon the word ‘‘ boil,” as I have 
discovered of late several instances in which persons have 
actually boiled their wood in creosvte oils from a want 
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of knowledge as to the boiling points of the oils and to 
the serious injury of the timber. The temperature shonld 
yin be raised above 250 deg. Fahr. ; I prefer 230 deg, 
Kahr. 

It is well known that I advocate the presence of naph- 
thaline in the creosoting oils. But I do not advocate the 
use of naphthaline by itself for the preparation of timber. 
Toso use it is to exclude the heavier oils rich in the anti- 
septic alkaloids or bases, and particularly the oils dis- 
tilling above 600 deg. Fahr., the use of which for timber 
preserving is very properly insisted upon in the recent 
specifications of Sir Frederick Abel and of Dr. C. Mey- 
nott Tidy. 


Tay 22, 1885. 


Yours very truly, 
S. B. Bourton, 
64, Cannon-street, London, May, 19, 1885. 


THE COST OF WORKING HYDRAULIC 
LIFTS. 
To THE Eprror oF ENGINEERING. 

Str,—The number of letters, requesting copies of our 
pamphlet, which have been received by us since the pub- 
lication of our last letter in your paper, attest the 
interest which has been excited by our discussion with 
Mr. Ellington. 

We had considered the argument closed, but are re- 
luctantly obliged to address you yet once more, afterreading 
Mr. Ellington’s letter in your last issue. It is true it con- 
tains no new matter, but it might lead to erroneous con- 
clusions if allowed to pass without notice by us. 

When Mr. Ellington says that ‘‘steam lifts for pas- 
senger use were practically abandoned in England 20 years 
ago in favour of low-pressure hydraulic lifts worked from 
tanks,” he of course is to be understood as meaning the 
kind of steam lifts then used in England. No doubt his 
statement is perfectly correct, but it has no reference 
whatever to the ‘‘ Otis” steam lift, which has never been 
seen in this country, and consequently never abandoned. 

We notice next the paragraph in which Mr, Ellington 
says, ‘‘Itakeit from the American Company's letter, 
that it was about six years ago that Otis Brothers issued a 
circular, stating that they were at last convinced that 
hydraulic lifts were as good, if not better, than steam 
lifts.” There is no ground whatever for this statement. 
It is purely an assumption of Mr. Ellington. No such 
circular was ever issued. On the contrary, they con- 
tinued to make their “‘ Otis” steam lifts (not steam lifts 
generally) because no hydraulic lift was found so good, 
until the ‘‘Standard” was invented, and proved to be 
better even than the ‘‘ Otis” steam lift. 

The argument involved in Mr. Ellington’s question, 
‘* Why should 160 ft. head be desirable and 1600 te disas- 
trous ?’ might te carried a little further. Sixteen hundred 
feet head would be about the pressure (700 Ib.) at which 
the Power Company supply their water, and we might 
just as fairly ask why they should not take 14,000 ft., or 
7000 1b., instead of 700 1b. We have given in our pre- 
vious letters the facts and reasons why we work at the 
low pressure. 

The statement that ‘‘thereis no peculiarity in the de- 
tails of the construction of the American lift which will 
save it from the same fate as other lifts worked on the 
same system of low-pressure,” must also be denied. It is 
the fact of just such a ‘‘ peculiarity in the details of the 
construction” which has given us our great success, and 
which is admitted by every one who enters upon a dispas- 
sionate examination of our lift. The working model in 
our office will prove this. 

Yours faithfully, 
AMERICAN ELEvAtTor CoMPANY. 
38, Old Jewry, E.C., May 19, 1885. 





GOVERNING COMPOUND MARINE 
ENGINES. 
To THE EpiTor or ENGINEERING. 

Sir,—In your paper of May 8, I observe you illustrate 
and describe a compound attachment for controlling low- 
pressure cylinders, and either Messrs. Durham and 
Churchill or Messrs. Jenkins and Lee claim the inven- 
tion. Now this arrangement was invented and patented 
by Mr. Thomas Meriton, of Hamburg, more than twelve 
years ago, and we applied it to the s.s. Virgo, of the 
General Steam Navigation Company. The patent agent 
employed was Mr. Mathew Soul. The patent is 
No. 2593 for the year 1872. 

Hoping you will give publicity to these facts in justice 
to the late Mr. Thomas Meriton, I beg to remain 

Yours very truly, 
A, STirnina. 

Hamburg, kl. Grasbrook, May 13, 1885. 





NOTES FROM THE SOUTH-WEST. 

Welsh Railway Projects. —The Monmouthshire Valleys 
Railway Bill has been withdrawn. It is stated, however, 
that the Midland Railway Company is endeavouring to 
get to Cardiff, and that it will next year solicit Parlia- 
mentary powers to obtain such an access, either by the 
Monmouthshire Valleys line, which will again be_pro- 
moted, or by running powers over the Tatt Vale Rail- 
way. 

New Powder Magazine for Portsmouth.—Thne War 
Department has purchased Great Horsea Island, situated 
in the upper reaches of Portsmouth Harbour, and intends 
constructing there extensive powder magazines and build- 
ings for the storage of other explosives. Horsea Island, 
which is about 30 acres in extent, is close to the Tipnor 
powder magazines, and not far from Priddy’s Hard 
magazines. 


Mr. Sennett.—It is stated that Mr. R. Sennett, chief 
engineer and assistant tu the engineer-in-chief at the 
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Admiralty, has been offered an appointment as superin- 
tending engineer at the works of Sir W. G. Armstrong 
and Co., at Elswick, at a salary of 2000/. a year, and 
4000/. as compensation for the loss of his pension on 
leaving the naval service. Mr. Sennett was educated and 
trained at Devonport. 


A Railway Contract for Bristol.—The construction of 
the Skipton and Ilkley Railway, for which Mes+rs. 
Mousley and Co., of Bristol, are the contractors, has been 
commenced near Netherton Hall. The new line will be 
of interest to tourists. 


Newport.—The steam coal trade has remained in almost 
the same state, although the prices obtainable are not 
such as might be wished. In the manufactured iron and 
kindred trades there is not much change to note. Some 
of the works are, however, fairly well employed. Ship- 
ments have been moderate. consisting of 530 tons to 
Soderham, 650 tons to Holmstadt, and 1900 tons to 
Madras. Last week’s coal clearances amounted to 64,305 
tons. From Bilbao there arrived 7250 tons of iron ore, 
and 1700 tons came to hand from other sources. 


Neath Water Company.—The Neath Water Company’s 
unopposed Bill came before a Committee of the House of 
Lords on Monday, the Earl of Redesdale presiding. The 
Bill, which has already passed through the House of 
Commons, confers further powers upon the company with 
respect to the construction of new water works, purchase 
of land and waters, amalgamating their separate under- 
tahings, apportioning revenue,&c. Formal evidence having 
beer given, the Bill passed the Committee. 

Carditt.—The steam coal trade remains in much the 
same state; the clearances have been considerable. 
Small steam coal has continued in good demand. The 
patent fuel trade has been fairly busy. Last week’s 
clearances comprised 157,923 tons of coal, 375 tons of iron, 
4549 tons of patent fuel, and 1380 tons of coke. From 
Bilbao there arrived 5470 tons of iron ore, and 565 tons 
came to hand from other sources. 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
rather firmer on Thursday forenoon with transactions 
done at from 41s. lld. to 42s. cash, also at 42s. 1d. and 
42s. 14d. one month, the close being sellers at the top 
quotations and buyers at 4d. per ton under. Business 
was done in the afternoon at 41s. 114d. down to 41s. 104d. 
cash, also at 42s. 14d. down to 42s. one month, and there 
were sellers at the close asking 41s. 104d. cash and 
42s, Ohd. one month, with buyers at 4d. per ton lower. 
}riday’s market was dull, and prices closed 4d. per ton 
under those of Thursday, and 2d. down on the week. 
During the forenoon market the cash prices were 41s, 11d. 
and 41s. 104d., with sellers at the close at 41s. 104d. cash 
and 42s. one month nominal. In the afternoon business 
was reported at 41s. 10/d. and 41s. 10d. cash, also at 42s. 
one month, and the close was sellers at 41s. 10d. and 42s. 
cash and one month respectively, with buyers at 4d. 
lower per ton. The market was quiet on Monday, and 
prices were steady at last week’s closing quotations, On 
forenoon’Change some business was done at 41s. 10d. cash, 
buyers remaining thereat, and at 41s. 114d. one month, 
with sellers at 4d. per ton more. There were transactions 
in the afternoon at 41s. 10d. cash and 42s. one month, 
with buyers at the close offering those prices, and sellers 
wanting 4d. per ton more. Yesterday’s market was quiet, 
but firm. Business was done in warrants during the fore- 
noon at 41s. 10}d. cash and 42s. one month, and the after- 
noon at 41s. 11d. cash and 42s. Ojd. one month, the 
close being buyers at those quotations, with sellers 
asking 4d. per ton higher, or ld. above the previous 
day’s closing quotations. Comparatively little change 
in prices took place to-day, business having been done 
during the forenoon at 41s. 10d. cash and 42s. one month, 
and the market closing in the afternoon with sellers at 
41s. 10}d. cash and 42s, one month, and buyers offering 
3d. per ton lower. ‘“he warrant market has been almost 
completely idle during the past week, only a very few 
lots changing hands from day to day ; indeed, the market 
is at present very nearly at a dead lock. The warrants 
are concentrated in a few and strong hands, so that the 
operators have practically nothing to deal upon. Almost 
all branches of the iron trade remain in a very unsatis- 
facsory condition, and the high price of G.M.B. iron in 
comparison with that of Cleveland iron, tends to throw 
the former out of consumption, There is scarcely any 
new feature to report in connection with the trade, unless 
it be the increase in the number of furnaces now engaged 
in smelting hematite ores in view of the brisk demands 
of the steel manufacturers. At the Carnbroe Iron Works 
one furnace has been put on hematite, so that out of 
the 92 furnaces now blowing, no fewer than 16 are mak- 
ing hematite pig iron, as against ten a year ago, when 
there were 95 furnaces blowing. In some cases merchants 
have been disposed to reduce the prices of first-class pigs 
3d. to 6d. per ton less than those ruling a week agu, but 
no alteration in price has yet been announced by the 
makers. Last week’s shipments of pig iron from all 
Scottish ports amounted to 9223 tons, as compared with 
10,779 tons in the preceding week, and 9739 tons in the 
corresponding week of last year. They included 614 tons 
to the United States, 1370 tons to Australia, &c., 138 tons 
to France, 255 tons to Italy, 1465 tons to Germany, 
385 tons to Holland, 141 tons to Spain and Portugal, and 
lesser quantities to other countries. The stock of pig 
iron in Messrs, Connal and Co.’s public warrant stores 
yesterday afternoon stood at 596,168 tons, as against 
595,633 tons yesterday week, showing an increase for the 
week of 535 tons. 


Forthcoming Millers’ Convention in Glasgow.—In accord- 
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ance with a resolution arrived at some time ago, the 
second annual convention of the National Association of 
British and Irish Millers is to be held in Glasgow this 
year, the opening being on Tuesday, June 16. Several 
important papers will be read, and during the week of 
the Convention the local flour mills will be thrown open 
to the visitors so that they may see in operation the latest 
and most improved types of roller milling. Mr. Samuel 
Martin Scundy, of the Abbey Mills, Reading, is the 
president for the year ; and as his successor in office it is 
intended to nominate Mr. John Ure, ex-Lord Provost of 
Glasgow, who is universally esteemed by the members of 
the milling and grain and flour trades and by his fellow 
citizens generally. Extensive arrangements are being 
made by a local committee of millers for the reception of 
th: visitors and for their social entertainment. 


The Cunard Steamer *‘ Etruria.”—This steamer arrived 
at Queenstown at 9.50 last Saturday morning from New 
York, which port she left on the 9th instant with a large 
number of cabin passengers, steerage passengers, the 
mails, and 600,000 dols. She made the voyage in six days 
twelve hours and twenty-five minutes, which is the fastest 
homeward first voyage on record. Her daily runs were: 
Sunday, 330; Monday, 426 : Tuesday, 414; Wednesday, 
443; Thursday, 441; Friday, 445; Saturday, 380, 
Much interest attaches to this fast passage from the fact 
that it was the first homeward passage of the vessel and 
that it was made against gales of head wind. During 
three consecutive days her running was maintained at an 
average of 19 knots, or a little over 22 miles per hour. 
With such a speed as that, and in more favourable weather, 
it should be possible to accomplish the passage in six 
days. Whether or not that speed on the Atlantic pas- 
sage is to be surpassed in the early future is not yet 
known, but there are certainly no steamers now building 
which are intended to outstrip the Etruria. 


The Coal Shipping Trade on the Forth.—A noticeable 
spurt in the coal-shipping trade on the Forth is reported 
this week. The revival at Burntisland was very marked 
last week. Fora time the shipments from that port were 
exceedingly light, but since politics have assumed a more 
settled aspect, an improvement has set in,that has sufficed 
to make up nearly all the leeway in the exports durmg 
the earlier months of the year. From being about 16,000 
tons behind the shipments over the corresponding period 
of 1884, as was the case a few weeks since, the decrease 
was reduced at the end of last week to 1200 tons ; and 
from the briskness prevailing this week it is believed that 
the next return will show a balance to the good. At 
Charlestown the decrease of the earlier months of the year 
has now been wiped off, and been replaced by an increase 
of over 2000 tons. On the other side of the Forth great 
strides are being made in the coal shipping trade, more 
especially at Grangemouth, at which port the shipments 
for this year, up till last Saturday, amounted to 126,579 
tons, as compared with 83,654 tons in the corresponding 
period of last year. A large share of the coal shipped at 
Grangen:outh is drawn from the Lanarkshire coalfields. 
During the past week the demand for shipment on the 
Forth was so great that special coal trains had to be run 
from Lanarkshire by the Caledonian Railway. 


The Gourock Railway.—Specifications for the formation 
of the line of railway between Greenock and Gourock are 
to be issued tocontractors this week. It is intended to have 
the work done in three sections—one for each end of the 
line, and the third for the pier at Gourock, which should 
be erected, it is thought, for about 35,000/. ; for each sec- 


tion of the line, however, there is some probability that | 


the contract price will exceed 100,000/. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Visit of the Hull and District Institution of Engineers 
and Naval Architects to the Hull Alerandra Dock.—<Ac- 
cepting an invitation of Mr. George Bohn, the members 
of the above Institution recently paid a visit to the 
Alexandra Dock. The members were accompanied by 
the first President of the Institute, Mr. M. Samuelson. 
On their arrival at the new dock, the masonry of which 
is now nearly completed, they were taken in charge 
by Mr. Bohn (the acting engineer) and Mr. Hertzig (the 
resident engineer). They were conducted round the 
western quay, near which a large iron transhipment 
shed and warehouse is rapidly approaching completion. 
Various portions of the shipyard were inspected, and 
at the huge entrance gates it was found that a 
number of men were giving them the finishing touch. 
The hydraulic machinery by which these gates will 
be worked, has been placed in position. The water 
to be pumped in will be taken in the first instance from 
the Barmston drain, and when it has attained to a certain 
level the caisson will then be removed and placed in 
an opening at the south-east end of the dock, thus block- 








ing for atime, and so long as it is required, a channel | 
which is being cut to the fish dock, powers to construct which | 
have already been granted to the Hull and Barnsley | 
Railway and Dock Company. From the entrance lock | 
the party went along the sea-wall to the eastern end of the | 
dock, and were next taken to the pumping station, where | 
they were shown the boiler-house. Pwoot Gwynne’s pumps | 
they may be both put on to pump the water out of one | 
graving dock, or one pump may be at work at the same | 
time on each of the graving docks. The largest of the | 
docks is 500 ft. long, and the pumps are of such power 
that one of them will empty this dock in three hours. | 
It is intended to open the dock and railway in July. | 





The New Shipley Station.—The new station which the 


Midland Railway Company is building at Shipley is now 
so far advanced towards completion that it will be brought 





into use a few weeks hence, though a considerable time 
will yet be occupied in putting the finishing touches to 
the interior of the premises. 

Parkgate Iron Company.—The annual report of the 
directors of this company indicates that the directors 
regret that the works have only been partially employed 
during the past year, and that the most severe competi- 
tion exists in all the business operations of the company. 
The directors reluctantly determined last month, in con- 
sequence of the very unsettled state of the coal trade, 
and the large stocks of pig iron, to blow out the two 
furnaces at the Holmes. Considerable improvements 
have been made by the construction of a new 20-in. mill, 
and the sum of 1921/. has been transferred from the re- 
serve fund towards this expenditure. The sum of 9325/., 
the value of the locomotives, wagons, &c., has been trans- 
ferred to the value of the general properties of the com- 
pany, and will not in future be treated as a separate asset. 
The net profit made during the year has been 10,510/., 
which added to the sum of 1110/. brought forward from 
last year, makes an available total for distribution of 
11,620/., out of which an interim dividend had been paid 
of 1/. 10s. per share. There has now been paid a further 
dividend of 2/. per share, making a total distribution of 
3/. 10s. per share for the year, amounting to 10,500/., 
and leaving a balance of 1120/. to next year’s account. 


The Colliers’ Strike and Lock-Out.—There is no change 
of any great moment to note in respect of the strike and 
lock-out which prevails in the colliery district of South 
Yorkshire. Every effort to arrange the question of a 10 
per cent. reduction has hitherto failed, and the present 
struggle between capital and labour is the most severe 
that has ever occurred in the district. At one or two of 
the pits the men have resumed work at the drop, but 
these are a handful as compared with the great bulk who 
are out of employment. There cannot, however, be any 
doubt of the fact that the masters will win, and after the 
Whitsuntide holidays many thousands will resume work, 
only, it is fzared, to find that there are but four days’ 
work per week for them. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Clercland Iron Market.—Y esterday there was a fair 
attendance on ‘Change, but the market was as lifeless as 
ever, and very little business was transacted. For early 
delivery No. 3 g.m.b. f.o.b. Tees was again quoted 33s. 
per ton, a trifle less, however, being accepted in some 
cases. The latest intelligence from the Continent and 
from America continues unsatisfactory, and the keen com- 
petition of one district with another tends to create 
considerable uneasiness. It is evident that the present 
stagnation in trade is much deeper rooted than most 
people are inclined to admit, for notwithstanding the more 
hopeful tone of political affairs, traders are still disposed 
to be very reserved and cautious. Shipments continue 
poor forthis time of year, being up to date this month 
only 38,100 tons, against 41,400 tons to the corresponding 
time in April, and 45,400 tons for this time last year. 
Hematite pig iron, owing to the slackness in the steel rail 
mills, isin poor request at 43s.,6d. per ton, for Nos. 1, 2, 
and 3 f.o.b. west coast ports. 


The Manufactured Iron Trade.—There is no improve- 
ment in this industry. Competition is as keen as ever, 
and prices are barely maintained. Ship-plates are offered 
at 4/.17s. 6d., and angles at 4/. 12s. 6d. per ton less 24 per 
cent. at makers’ works. 


The Steel Trade.—The steel trade is still languid. The 
big companies who fitted up special plant for the manu- 
facture of steel plates have been kept well employed in 
consequence of the number of vessels which have recently 
been constructed of this material, but the productive 
power of the steel-plate mills is now in excess of the 
demand. Prices are the same as those quoted last week, 
viz., 7/. 2s. 6d. per ton delivered on the north-east coast. 
Stéel rails are in poor request. As an indication of the 
real state of the steel trade, it may be stated that Messrs. 
Bolckow, Vaughan, and Co. will close their large works 
at Eston for a fortnight from Whit Monday. 








DEFENCES OF VicToRIA.—The question of defences is 
still occupying the attention of the Victorian Government. 
Orders have been sent to England for twenty Whitehead 
torpedoes, and another battery of six 124-pounder field 
guns. 


A Screntiric BALLET.—The new ballet ‘‘ Excelsior,” 
brought out at Her Majesty’s Theatre and transplanted 
from Milan and Paris, is designed to illustrate the pro- 
gress of science, especially in our century, and the intro- 
duction of steam, telegraphy, and electric lighting are, we 
understand, indicated by the performance. ‘Lhe electric 
lighting arrangements have been carried out by Mr. 
James Shepherd, of Milan, who has had along experience 
of the subject. 


New BRIDGE ON THE GREAT NORTHERN.—On Tuesday 


are here employed. These have been so arranged that | Withe bridge, which carries the Great Northern over the 


yitham, near Boston, was opened for traffic. One-half 


| of the bridge has been in use for some time and the second 


half has just been completed. The bridge consists of three 
spans. The central supports are ironcylinders. The con- 
tractor was Mr. M. Petts. of Stanningley Iron Works, 
Leeds. The total cost of the work has been about 14,000/. 
The bridge was designed by Mr. R. Johnson, chief engi- 
neer, Great Northern Railway. Six engines, each weigh- 
ing from 65 tons to 70 tons, were run over the bridge 
which stood the test satisfactorily. 
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DETAILS OF PUMPING ENGINES FOR THE BUDA-PESTH WATER WORKS. 
CONSTRUCTED BY THE PRAGER-MASCHINENBAU ACTIEN-GESELLSCHAFT, PRAGUE, FROM THE DESIGNS OF MR, OTTO MUTLER. 
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HEALTH Exuipition At LercestTeR. —In connection with 
the eighth autumn congress of the Sanitary Institute of 
Great Britain there will be held at Leicester, from Sep- 
tember 22nd to October 10th, a Health Exhibition, com- 
prising sanitary apparatus and appliances, and articles of 
domestic use and economy. These will be arranged in 


five classes: (1) Building materials, construction, and 
machinery ; (2) water supply and sewerage ; (3) heating, 
lighting, and ventilation ; (4) personal hygiene, foods, 
and disinfectants ; (5) miscellaneous. The scale of charges 
for floor space will be 12s. 6d. per foot of frontage with a 
depth of 6 ft., and applications must be made to Mr. E, 


L. Box, at the offices of the Institution, 744, Margaret- 
street, Regent-street, London, not later than Saturday, 
August 22nd, 1885. Prize medals and certificates of 
merit will be awavded at the discretion of the judges, and 
the list of the awards will be published in the Transac- 
tions of the Institute for 1885, 
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The Publisher desires to draw the attention of Manufacturers 
and Purchasers to the advantages offered by the INFORMATION AND 
Inqutky Room established at the ojfices of this Journal. In this 
room are kept for the benefit of visitors, files of the principal 
English and foreign technical journals, and the circulars and 
catalogues of the leading manufacturers in the Engineering Trades, 
either for reference or distribution. A classified arrangement of 
the various advertisements which appear either continuously or 
from time to time in ENGINKERING will also be available for refer- 
ence. Manufacturers are invited to contribute their catalogues 
and circulars, which will be indexed and placed under the care of 
an attendant. 


NOTICE OF MEETING. 

Tuk Sociery oF TELEGRAPH ENGINEERS AND ELECTRICIANS.— 
Thursday, May 28th, meeting at the Institution of Civil Engi- 
neers, 25, Great George-street, “Ship Lighting by Glow Lamps, 
embodying Results of Trial for Economy in H.M.S. ‘ Colossus,’” 
by B. J. Farquharson, Member. ‘“‘ Electric Lighting at the Forth 
Bridge Works,” by J. N. Schoolbred, B.A., Mem. Inst. C.E., 
Member. 
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THE SUAKIM-BERBER RAILWAY. 

THE campaign in the Soudan is over, and it is 
decided that the troops, excepting a small garrison, 
shall be forthwith withdrawn. But it is not de- 
cided, or at any rate the decision has not been 
announced, what is to be done with twenty miles of 
railway that have been laid at such immense ex- 
pense? Are the materials to be gathered up again 
and sold for what they will fetch, or is the line to 
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It is quite certain that it will not be completed, for 
now that there is neither military nor electioneering 
capital to be made out of it ; the two great incentives 
to action are withdrawn. The possibility of open- 
ing Africa to the light of Christianity and civilisa- 
tion might weigh with certain classes, but it would 
not reconcile the country to finding the necessary 
money for the completion of the railway, now that 
all hope of securing a creditable and honourable con- 
clusion of this Soudan business has been abandoned 
and consequently there is no escaping the conviction 
that the whole structure will either be left stretching 
its long useless length across the African sands, or 
will be broken up and reshipped. It would be worth 
while, before the last step is taken, to carry a con- 
siderable contingent of the War Office officials on 
a pilgrimage to Suakim, to survey the results of 
three months of strenuous effort in railway build- 
ing, on the part of the foremost manufacturing 
and engineering nation in the world. Twenty miles 
of rails laid over a country as level as a prairie by 
the combined efforts of a good-sized army, several 
hundred navvies, and 900 coolies brought from 
India, is a sight that ought to raise a good deal of 
pensive reflection in the minds of those that manage 
our military affairs. It is seldom that we have not 
some small war on hand, and it is almost always in 
a wild country where the means of transport are 
deticient, if not wanting. And yet the army is 
without a railway corps, and is actually less loco- 
motive than it was in the time of Wellington. In 
those days there were not one-quarter of the scientific 
appliances to be carried that are now included in the 
matériel of an army, ammunition was expended ata 
much slower rate, and the private soldier, if well shod, 
was fairly independent of the baggage train. Even 
then the difticult portion of all military equipment 
was horsing the wagons and keeping them within 
reach of the troops, and now when the weights to be 
carried, are increased, we still follow the old ways, 
with the result that our military movements are 
hampered far more by the transport department 
than by the enemy. In the eastern Soudan, how- 
ever, we found we had a task before us that could 
not be undertaken with the aid of any number of 
baggage animals. Wheeled vehicles, except artillery, 
could not be used, and no possible number of camels 
could have carried the army, in face of Arab oppo- 
sition, across the waste intervening between Suakim 
and Berber. A railway was an absolute necessity, 
and a necessity for which the authorities were quite 
unprepared. They had no organisation to meet 
the case, and not even a recognised paper scheme. 
The very question of gauge was quite undetermined, 
and in the few days that preceded the final orders, 
every known size, from 18 in. to 4 ft. 84 in. was 
proposed in succession and abandoned. We were 
found, as usual, completely behindhand, and a 
question which must have exercised the mind of 
every military man, in his individual capacity, had 
apparently, received no official attention whatever. 
It is true that some little effort had been made to in- 
struct the Royal Engineers in the duties of engine- 
drivers and guards, and that a detatchment had 
been attached for a time to the trains of one of the 
southern lines, but the question of building military 
railways to follow the progress of an army had 
been shelved. The fact is that all preparations 
cost money, and no political party has the 
courage to increase the regular taxation. Matters 
are allowed to slide until a crisis arises, and then 
money is disbursed with a lavish hand, and is raised 
by an extra screw on the Income Tax, on the plea 
of urgent necessity. The result is that the actual 
expenditure is greater, and that no experience is 
gained. Our officers return without any in- 
crease of knowledge, and the next campaign is com- 
menced and conducted on the same haphazard plan. 

Thus, when a railway becomes an absolute neces- 
sity, we exhibit before the world such a spectacle 
as that to be seen on the Red Sea. Let us recall 
the facts. There were two principal proposals ; the 
first was that an officer who had had a wide ex- 
perience of railway building in India should have 
a body of 4000 coolies placed at his command, 
and should construct a metre gauge line. This is one 
of the standard gauges of India, and there is always 
a large amount of plant under manufacture in the 
|country, and in transit. It would have been an 
| easy matter to divert a portion of it in its passage 
| through the Red Sea, and to have hastened the 
shipment of a large quantity under orders, and 
| thus to have provided ourselves with a railway cap- 


| able of dealing with immense masses of stores, and 
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yet lighter than the 4 ft. 85 in. gauge. The other 


scheme was to give the contract into civilian hands, 
and to build a line of the standard gauge ; this 
carried the day, plainly showing that the War 
Office felt quite unable to undertake the enterprise 
itself. The men and materials were sent, and 
the most stringent orders were given that no 
interference by the military with the con- 
tractors, beyond what was absolutely necessary, 
should be permitted. Messrs. Lucas and Aird, 
who undertook the work, sent out their men with 
all despatch, but when they arrived they found that 
for a time they could do nothing, because the 
General decided that Osman Digna must first be 
smashed. The line was to startin a north-westerly 
direction, and Tamai, where the Arabs were 
gathered, was eighteen miles due south. The con- 
nection between the two was not very evident, but 
aman who has gone through a military education 
has the phrase ‘‘ flank attack” burned into his 
brain, until he can scarcely discriminate between 
the conditions of warfare with civilised and bar- 
barous foes, and treats the latter as if they had all 
the scientific methods that he possesses. At any 
rate, it was decided that the line must wait until we 
had dispersed the enemy. Every effort was made 
to accomplish this, and in the attempt our transport 
train of camels, mules, and drivers was shot down 
in five minutes by our own bullets. Then it was 
found that the railway might be proceeded with, 
and it was also discovered that the men and 
organisation were quite insufficient. To supple- 
ment them 900 coolies were obtained from India, 
and the army was pressed into the service, but no 
proper progress was made. The workmen were 
always waiting for something : now they had no 
sleepers, now no rails—there was ever some defi- 
ciency, and the men at the head of the gang spent 
half of their time sitting on the sand waiting for 
supplies. 

We will not endeavour to apportion the blame 
between the civil and the military elements, except 
to say that Messrs. Lucas and Aird scarcely seem 
to have appreciated the conditions under which 
they had to work. They left one representative in 
charge of the line, and another at Suakim, as for- 
warding and gereral agent. But the difficulty of 
the case was not in laying the line; the ground 
was, at least as far as they went, perfectly even, and 
the rails only wanted spiking to the sleepers. The 
great problem was to get the materials on to the 
spot with the utmost celerity and in due sequence. 
This was the point that needed all their care, and 
it waz one that might well have engrossed the atten- 
tion of a large staff. Everything depended upon 
perfect organisation, and the result was a foregone 
conclusion if anything were left to chance, or if the 
supervision were not most vigilant. But both the 
contractors and the military were placed in a false 
position by the home authorities ; the former were 
called in to do a special kind of work for which their 
previous training did not altogether fit them, and 
the latter saw their legitimate business taken out of 
theirhands, and the fact published that they were in- 
capable of undertaking the whole of the duties that 
pertained to their calling. Surely this fiasco will be 
taken to heart in Pall Mall, and a proper military 
railway corps will be established. It need not be very 
expensive, for we can always fall back upon our 
manufacturers for the greater part of the plant that 
is required in an emergency. What is wanted is 
the evolution of a system by which rapid build- 
ing of railways can be carried on, and a set of officers 
well trained for the purpose. There are plenty of 
military men to be found in India thoroughly ac- 
quainted with railway work, and if a few of them 
were sent to America to study the system in 
vogue there on the prairie lines they would have no 
ditticulty in elaborating a plan which might be tried 
in our next little war, and if found incomplete be 
improved upon. But however the plan be carried 
out there can be no question as to its necessity ; 
every war grows more expensive than the last, and 
more difficult, and we who hold our position among 
semi-civilised and barbarous peoples by our supe- 
riority of equipment, cannot afford to lose any help 
that can be obtained from the aid of science. 

PRIVATE BILL LEGISLATION. 

In the Committees of the House of Lords, the 
Rhymney, the Taff Vale, and the Stratford-upon- 
Avon, Towcester and Midland Junction Railway, 
and the Manchester Ship Canal Bills, have been 
reported. In the case of the latter the Committee 
decided that, before commencing operations, five 
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millions of the capital would | have to be sub- 
scribed for, and that 4 per cent. of that sum should 
be impounded, but after hearing counsel the latter 
condition was withdrawn. 

The Cardiff and Monmouthshire Valleys Railway 

Rill has been withdrawn, and the Bute Docks Car- 
diff Bill has been rejected ; by the former of these 
powers were sought to construct a considerable 
length of railways in order to bring the coal from 
the Monmouthshire collieries to Cardiff by a route 
independent of that in the hands of the Great 
Western Railway Company. In giving evidence in 
support of the latter Bill the Marquis of Bute 
stated that the amount spent by his father and 
himself upon the undertaking of the Bute Docks 
had reached nearly three millions, and that the 
affair had grown to such an extent that he felt it 
was more than one individual should take the risk 
of into his own hands, and as the requirements of 
Cardiff and its trade in the future gave no hopes 
that the present expenditure would be final, he 
had come to the conclusion that an amalgamation 
such as was proposed would be the best means of 
securing to his family a steady and proper return 
for the expenditure that had been made, the terms 
of which were that the whole of the purchase money 
for the dock undertaking was to be paid for in the 
form of ordinary and preference stock of the Taff 
Vale Railway Company, which at present prices 
would amount to about three millions, together 
with royalties (which, however, would not be 
paid by the railway company), valued at about one 
million. After hearing all the evidence the Com- 
mittee announced that they decided that the Bill 
might be proceeded with if clauses were inserted, 
giving the Barry Railway Company running powers 
over the Taff Vale system from Treforest north- 
ward and westward, and further that provisions 
should be made securing the other opposing railway 
companies, including the Great Western and 
Rhymney Railways from being prejudiced by the 
substitution of the Tatf Vale Railway Company 
for the Trustees of the Bute Docks. The pro- 
moters, after consultation, declined to accede to these 
conditions, and therefore the Committee rejected 
the Bill. 

In the House of Commons, a Hybrid Committee, 
consisting of ten members, with Colonel Stanley in 
the chair, have been engaged for some days upon 
the Tower Bridge Bill of the Corporation of 
London. After hearing sufficient formal evidence 
to prove the necessity for the proposed communi- 
cation to be effected by the works included in 
the Bill, the engineering evidence was entered 
upon, and the first witness called was Mr. Horace 
‘Jones, the City architect, who stated that the sub- 
ject of further communication across the Thames 
had been considered by him during the last ten or 
twelve years, and he had prepared several reports 
to the Committee of the Bridge House Estates upon 
the many and various schemes relating thereto, 
which had been submitted to them at different 
times. In 1876 he had reported on, and made 
estimates of, the cost of both a low-level bridge 
and a subway. In 1878 he had again reported 
on the subject, and in that year had sug- 
gested a bascule bridge as a form of opening 
bridge more convenient in many respects than 
a swing bridge. Last year, having received the 
report of the Select Committee, which had 
before them the schemes for improved com- 
munications across the Thames presented that 
year to Parliament, the Corporation, following up 
the suggestion therein contained, determined to 
take in hand the question of a low-level bridge with 
an opening span, the result, of which was the pre- 
sent application, in which Mr. Barry was associated 
with him, the estimated cost of which was 
750,000/., while the annual expense of working 
would be from 30001. to 4000/. 

Mr. Barry then followed and explained the de- 
sign of the proposed bridge, which will have three 
spans, those at the sides being fixed and each 270 ft. 
wide, that in the centre 200 ft. wide, being formed 
in two leaves each capable of being lifted, turning 
on their pier ends to a vertical position, thus leaving 
a clear opening for the passage of shipping of the full 
width of the span. The piers on the sides of 
this opening span are each 70 ft. wide, and 
rising above the roadway will form towers, 
united at a level of about 135 ft. above Trinity 
high water, by a girder carrying an elevated 


bridge affording an uninterrupted communication 
for foot- -passengers, who will be raised and lowered 


the top of each tower to the nearest shore will be 
carried chains from which the roadway will be sus- 
pended, as in the end spans of ordinary suspension 
bridges. The clear width of the bridge between the 
parapets on the fixed spans will be 60 ft , made up 
ofa roadway 36 ft. wide, and two footways each 
14 ft. ; on the centre opening span the roadway 
will be 36 ft., and each footway 7 ft., making 50 ft. 
total width. The gradients of the roadway would 
be 1 in 37$ on the Surrey approach, and 1 in 50 
and 1 in 75 on the north side, the opening span 
being 1 in 75. The headway under the bridge at 
Trinity high water would be 29 ft. 6 in. 


on the Surrey span 27 ft. at the pier, and 20 ft. at 
the abutment, and on the Middlesex span 27 ft. at 
the pier and 23 ft. at the abutment. From obser- 


he found that the average number of vessels _pass- 
ing the site of the bridge for which it 
have 
day, the maximum being thirty-four, eleven of the 
latter being sailing vessels of small tonnage. Of 
the average number about seven-eighths passed 
during daylight and practically within a few hours 
of high water. 
vessel through the bridge would occupy about tive 
minutes, and in the case of several vessels following 
each other the worst cass observed would neces- 


minutes, and to that extent would allowance have 
to be made in calculating the extreme lengthening 
of the journey vid the proposed bridge, due to its 
having an openingspan. The only source of danger 


from the neglect of the man in charge of the open- 
ing apparatus, should he set it in motion before 
that part of the bridge was clear of the traftic. For 
the purpose of raising and lowering the traftic pass- 
ing over the high-level footway between the 
towers, four small lifts or two of large size would 
be made use of in each tower. The latter, 
as at present proposed, would be 15 ft. by 7 ft., 
accommodating eighteen passengers, and the height 
to which they would be lifted would be about 
100 ft., the time occupied in the process being 
about one minute, and the number of trips per 
hour would be about twenty-five. The weight of 
each leaf of the opening span, exclusive of the 
counterbalance 300 tons, would be about 500 tons, 
its length would be over the span 111 ft. 6 in., and 
within the pier 52 ft. 6 in. When closed and 
covered with traffic the moving load on the opening 
span is estimated at about 350 tons, and this 
portion of the bridge is constructed with cantilevers 
sufticiently strong to carry this load, the pier ends 
being held down by strong girders securely an- 
chored to the masonry of the piers. The total 
width of the river at the point of crossing is 900 ft., 
and deducting 140 ft., the space taken up by the 
piers, 760 ft. of clear waterway will be secured for 
the navigation. The centre piers of London Bridge 
are 24 ft. wide each, and there are two others of 
rather less dimensions, and the waterway 690 ft. 
The estimated cost of the different portions of the 
proposed work was thus divided. The bridge itself 
544,850]. ; north approach, 19,250/.; south ap- 
proach, 20,900/., which together with the usual 10 
per cent. for contingencies makes up 585,000I. 
The land, being valued at 165,000/., makes up the 
gross total to 750,0001. 

Mr. Percy Westmacott, managing director of the 


company of Sir W. G. Armstrong, Mitchell, and 
Co., Limited, stated that, though his firm had | 


never yet constructed a bridge on the bascule system 
of the dimensions of that proposed, yet in his | 
opinion there was nothing in those dimensions which | 
would prevent the application of those principles of 
construction and arrangement which had proved 
successful in other bridges of a similar type. He 
then explained how the construction of the proposed 
bridge would be arranged so as to avoid all possi- 
bility of failure in working. Each leaf will consist 
of four main girders strung together upon a steel | 
shaft of about 22in. in diameter resting on eight 
bearings, one on each side of each girder. These | 
bearings, in order to reduce friction and necessity | 
for lubrication, will be lined with live rollers of 
steel, each 44 in. in diameter and 15 in. broad. In| 
order to work the bridge, hydraulic power is to be | 
made use of, the steam engines for the supply of | 
which will be placed on the shore, and four | 
accumulators will be placed two in each pier, | 
with a small leading accumulator in the engine- | 


| 





From 


by means of hydraulic lifts in each tower. 





house, which, being more heavily weighted than 


at the | 
centre of the opening span, and 15 ft. at the sides ; | 


vations that he had made extending over five weeks, | 


The whole operation of passing a | 
5S 


sitate the stoppage of the road traffic for twenty | 


to the road traffic which could occur would arise | T 





the other, will “always “indicate to the man in 
charge of the engines whether the four work- 
ing accumulators are charged, because it will 


not rise until they are full. The opening and 
closing of the bridge itself will be performed by two 
sets of hydraulic cylinders, each set being three in 
number, one set for closing and one set for opening, 
the pumping engines, boilers, and pipes all being 
in duplicate. Each set of cylinders would afford two 
degrees of power, one for ordinary working sufticient 
to actuate the leaves when exposed to 15 1b. wind 
pressure, and the other which can be thrown into 
gear immediately, which would overcome a pres- 
sure of 56 1b. to the square foot. A policeman 
stationed on the bridge at each side of the opening 
|span would walk across with a chain which, 
fastened to one side permanently, would be by him 
fixed on a hook at the other ; on turninga cock the 





| chain would be drawn taut by hydraulic power, thus 
would | 
2 to be opened was twenty- -two and a half per} 


stopping the traftic, and until this was taut it would 
be so arranged that the man working the machinery 
would not be able to withdraw the bolts. tem- 
porarily locking together the two leaves of the 
opening portion. As soon as these latter were 
released the hydraulic gear before mentioned would 
be put in motion, depressing the ends of the 
cantilever girders and thus opening the leaves. 
Under all states of opening and closing the canti- 
levers would be under the influence of both the open- 
ing and closing machinery, one or other being 
allowed to predominate according to the direction 
in which the leaf is desired to move; by this means 
perfect steadiness of motion would be secured and 
there will be no oscillation nor shock on closing. 
The estimate for the engines, plant, &c., connected 
with the hydraulic machinery is 70,000/. Assuming 
that the bridge can be opened at ten-minute intervals 
for three hours each tide, or, say, thirty-six times 
in twenty-four hours, the cost would be 495/. for 
coal, 50/. for stores, 1029/. for wages for two drivers, 
two stokers, four bridgemen, and four men for the 
passenger hoists, and in round numbers the total 
would be 1600/. per annum, and with 1500/. for the 
depreciation of machinery at 2 per cent. on the 
prime cost, the total working expenses would be 
3100/. perannum. Mr. B. Baker, Mr. E. Woods, 
and Mr. A. M. Rendel stated that they had been 
consulted as to the sufticiency of the present design, 
and expressed their opinion that taking all the 
circumstances into consideration, the present pro- 
posal was the best which had been as yet brought 
forward for the solution of the very intricate pro- 
blem of the communication across the Thames 
below London Bridge. The tirst-named gentleman 
gave some interesting particulars with reference 
to wind pressure and stated that in his recent ex- 
perience a pressure of 164 1b. to the foot had pre- 

vented the working of a large ferry steamer, and 
stopped all communication between a large ironclad 
and the shore a quarter of a mile distant. From 
this he argued that with a pressure of 56 |b. to the 
foot, no vessel dare move, and therefore any difti- 
culty in working the opening spans here under such 
a pressure need ‘not be seriously considered. In his 
opinion 10 lb. would be the utmost pressure likely 
to have effect upon the leaves owing to their being 
sheltered to a great extent by the tow ers. 

The Metropolitan Board of Works Various 
Powers Bill has got through the Commons without 
much material alteration. The application to lay 
chains in the bed of the river was dropped by the 
promoters at the end of the case, and the Com- 


mittee would not concede the right to make bye- 
laws for the regulation of the trattic on the river in 


the neighbourhood of the ferries, they considering 
that it would be unadvisable to have divided au- 
thority on this subject, and therefore decided not 
tointerfere with the powers of the Thames Con- 
servators. 

The Glyn Valley Tramway, Great Eastern Rail- 
way, and North British Railway have been re- 
ported, and the Channel Tunnel Experimental 
Works Bill has been rejected on second reading. 

In Group IX., by the Bill of the Alexandra (New- 
port and South Wales) Docks and Railway Com- 
pany it is proposed to construct two railways, form- 
ing a continuous line nearly a mile in length between 
their existing line at a point at about a quarter of a 
mile north of the Alexandra Dock to their line on 
the west side of the Newport Dock basin, which 
will form a direct communication between the 
docks belonging to the company, and by means of 
| lines connecting with the Great Western Railway 
relieve the existing street level crossings in New- 
port of a portion of the traftic to the docks at pre- 
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sent passing over them. In order to improve the | to the more extended use of the lamps in the trees| The lamps are made by the Edison Swan Com- 


water supply of these docks, the construction of a 
reservoir for the storage of land water forms part 
of thescheme. Running powers over about 69 miles 
of the Monmouthshire lines of the Great Western 
Railway Company are also asked for, in order to 
prevent the alleged diversion by that company to 
Cardiff of that traftic which ought naturally to go 
to the Alexandra Docks, and which, if granted, it 
is contended would have the effect of decreasing by 
one-eighth the rate for the carriage of coal from 
that district, and of putting an end to the delays, 
now amounting on an average to 54 hours per train, 
in the transit of the traftic. 

The Bill was opposed by the Great Western Rail- 
way Company, whose witnesses stated that the pro- 
posed line would materially interfere with their 
railways and sidings, by crossing them on the 
level in a very inconvenient manner ; that there is 
no necessity for its construction, as the traftic 
between the docks is at present worked with sufli- 
cient ease and regularity over the existing lines, that 
the running powers asked for are unreasonable, as 
the railways over which it is sought to exercise them 


are very difticult to work, having in many cases very | 


steep gradients, one being 1 in 30, and abounding 


in sidings and junctions, so that a foreign company | 


would interfere considerably with their usefulness 
and the safety of the public. The delay which 
was alleged to take place was stated to occur prin- 
cipally at Bassaley Junction, and arose from the 


fact that the Caerphilly Railway Company, which | 
exchanged traftic there, had not laid down sutft- | 
cient sidings for the satisfactory marshalling of the | 


trains. As to the diversionof traftic from Newport to 


Cardiff, they stated that this was unfounded, because | 


there was a demand at Cardiff for acertain class of 


bituminous coal to be shipped with the coal derived | 


in that neighbourhood, and such coal was to be ob- 
tained in the Monmouthshire valleys, :ndacurve had 


been put in at Newport for the accommodation of | 


that traftic which was used for that purpose alone, 
and in no way had the effect of diverting traftic 
which would otherwise go to Newport. Lord 
Tredegar objected to powers being taken for the 
compulsory purchase of the twelve acres of land 
belonging to him, for the formation of the proposed 
storage reservoir, which he contended was unneces- 
sary if greater care were taken to prevent waste 
and leakage in the docks, and if such were found 


necessary, @ more convenient and less injurious site | 


could easily be obtained elsewhere. The Isca Foundry 
Company objected to the proposed repeal in their 
case of the provisions of the 92nd section of the 
Lands Clauses Act, by which a portion of their 
property mcst necessary to them, could be acquired 
without the promoters being compelled to take the 
whole of their premises. Colonel Yolland, Chief 
Inspector of Railways to the Board of Trade, gave 
evidence against the proposed crossing on the level 
of two public roads, two railways, and six sidings, 
which he characterised as being most objectionable 
and dangerous. After hearing the whole of the 
evidence the Committee decided to pass the Bill 
without amendment, excepting the insertion of a 


clause prohibiting the passage of passenger trains | 


over the level crossings above referred to. 


THE ELECTRIC LIGHTING AT THE 

INVENTIONS EXHIBITION.—No. IL 

To design, construct, and erect an entirely novel 
installation of 9000 incandescence lamps within the 
space of eleven weeks, is a piece of work that few 
electric light companies would feel themselves equal 
to, and that fewer could accomplish. Yet that is the 
whole time that was given to Messrs. Siemens 
Brothers to provide the splendid show which illu- 
minates the gardens of the International Inventions 
Exhibition, and the work was so far accomplished 
within the period, that on the opening night the 
greater part of the lamps were lighted, and within 
a few days the whole was practically complete. A 
few alterations and additions have been made, and 
are still in progress, with a view to adding to the 
artistic effect, but these are matters that could only 
be decided when the general scheme was complete, 
and after a practical trial of different arrangements. 
In some cases coloured lamps have been substituted 
for the plain white globes, and rows of Chinese 
lanterns have been added to break the uniformity 
of the straight lines of light, which they do very 
successfully when they do not collapse from the 
rain. A notable improvement has taken place 
since the opening days in the general effect, owing 





}and bushes, where they are arranged in clumps and 
patches, which agree better with the al fresco 
character of the scene than do the lines which 
| follow the architectural characteristics of the sur- 
rounding buildings. A novel feature, introduced 
| this week, consists in the employment of lamps 
'submerged in the smaller ponds, and mounted so 
jas to simulate the flowers of some aquatic plant. 
Hitherto every alteration has been an improvement, 
and it may be confidently expected that, as time 
| goes on, the scene, which is already very striking 
|and beautiful, will receive further embellishments. 
But Sir Francis Bolton, under whose superintend- 
}ence the work has been done, has by no means 
| limited himself to providing a uniform illumina- 
|tion, which, having been surveyed with pleasure 
\for half an hour, will grow monotonous, and be 


jsoon forgotten by the crowds that throng the | 


|gardens. He has arranged that the whole of the 
| lamps shall be under the control of one person, who 
| will have it in his power to light and extinguish 
| them, and to turn them up and down with the same 


| ease that the prompter at a theatre manipulates the | 


footlights, the battens, and the floats. The six 
| circuits into which the 9020 lamps are divided, can 
all be controlled from the room in the clock tower, 
}and any one or any number of them, can be instantly 
extinguished or lighted. Further, the intensity of 
the entire installation can be reduced to three- 


the full brilliancy at will, and thus the eperater has 
the power of effecting variations of light and shade 


| part into darkness, another into semi-obscurity, and 
bringing a third into prominence by the full power 
of the hghts. He may form an ever-changing ‘‘ ar- 
rangement in black and gold,” or to vary the simile 
he may play a visual tune—one that appeals to the 
eye in place of the ear. Whether Sir Francis will 
be as fortunate in finding an artist to use his in- 
strument as he has been in securing engineers to 
devise it, remains to be seen. There will be no 
lack of volunteers, but unless the system be worked 
upon a well-considered plan, the effect will be 
oftener attributed to the inherent fickleness and 
coquetry of the electric light, than to its true 
cause. The rhythm of the changes must be 
easily caught like the sequence of a peal of bells, 
and then the public will appreciate the efforts 
made for their amusement, and will follow them 
with interest. If the variations proceed haphazard, 
like the heedless strumming of a child on a piano, 
|the result will be that the eyes will be kept in 
constant motion, and the attention ever on the 
stretch, all feeling of repose and pleasure being de- 
stroyed. 

The lamps are arranged on six main circuits as 
follows : 


Number and Distribution of Lights. 


Lamps. 
1. Conservatory... aa 1418 
2. East and West (Juadrants 1584 
3. East and West Arcades 1832 
| 4. Upper Gardens ... as 1550 
| 5. Lower oe 2 
6. Albert Statue 336 
9020 


These circuits are further sub-divided into twenty- 
eight smaller circuits, each of which starts from a 
common switch-board to which the current is led 
from three immense dynamos. In connection with 
the switch-board is an electro-dynamometer, so 
disposed that the current from either dynamo, 
or the current entering any individual circuit, 


can be instantly directed through it without any | 


break of continuity. In each of the main cir- 
cuits there is placed a pair of mercury contact cups 


| bridged over by a fork, one leg of which ex-) 


tends into each cup. This fork carries the 
jcore of a solenoid, and when a _ current is 
turned through this solenoid the fork is lifted out 
of the cups and the circuit broken. All the sole- 
noids are connected by wires to Sir Francis Bolton’s 
|room, and it is by them that he is enabled to turn 
\the lights on and off. The return circuits are 
| gathered together into a common conductor, which 
is also provided with four sets of mercury cups and 
solenoids, arranged in series. Around each set of 
|cups there is placed a by-pass circuit containing a 


‘resistance of such a size that when the circuit is| 


broken at these cups the current is diminished, and 
|the brilliancy of the lamps reduced by a deter- 


|mined amount, the four sets corresponding to | 


quarters, one-half, three-eighths, or one-quarter of | 


in the different parts of the grounds, putting one | 


| pany, and are chiefly of 5 and 10 candle-power, 

only a few 20 candle-power lamps being used on the 

band stands and the verandah of the conservatory. 
| These are arranged in compound parallel circuits 

containing eight in a group, the electromotive force 
| in the mains being 250 volts. There are fourteen 
| miles of main and branch wires, nine miles of twin 
| wire, and two miles of small connecting wire. The 
| whole of the circuits were laid out with only one 
| trifling wrong connection, which was remedied in 
| a few minutes, a fact that testifies to the keen 
| supervision of the electrician on the ground. 

The current is generated by three of Siemens B 13 
self-regulating dynamos, giving a current of 450 
amperes and 250 volts at a speed of 300 revolutions. 

The main dimensions of these machines are : 





| ft. in. 
Height, including bedplate $ 9 
Length over all om ss 8 0 
Width oy re 48 
Diameter of armature 2 5 
Length ” ou 3 2 
Weight pe a about 3 tons, 
Approximate total weight ... er : 


The four series coils, which are coupled in 
parallel, are wound with copper wire 0.4 in. in 
diameter, and the shunt coils, which are coupled in 
series, with No. 9 Sd. W. G. The armature is 
| wound with flat strips instead of wire. Each of the 
dynamos is coupled direct to a Goodfellow and 
Matthews high-speed compound triplex engine, 
fixed on the same bedplate. We gave ample illus- 
trations of these engines in our issue of last week, 
and need only add that, although they were de- 
signed, constructed, and delivered within the short 
space of eleven weeks, they have made a very 
successful start, and are capable of fulfilling the 
contract of driving 180 horse-power with ease. 

This installation is the best answer that can be 
found to the question, ‘‘Is the electric light pro- 
gressing ?” Nearly every part contains something 
of novelty. The engines are the largest of their 
class that have ever been made, the dynamos are 
beyond the largest that Messrs. Siemens Brothers 
have hitherto attempted, while the switch-board is 
entirely new, both in its conception and construc- 
tion. And yet the result has been attained with- 
out the tedious system of trial and error that has 
hitherto characterised most attempts of this kind, 
and although there was no time to test the ma- 
chinery at the works, it has made a successful start. 
This is evidence that the principles upon which 
electric lighting must be carried out are, at length, 
becoming settled, and that the business is entering 
upon the stage when an order can be given and 
executed without any doubt as to the time it will 
occupy. 








NOTES. 

New Process ror Workine Copper Marres. 

P. ManueEs has taken out patents for a process 
by which he claims to extract gold and silver from 
copper mattes. The mattes are roasted, after 
grinding, with from one to three per cent. of 
ammonium chloride, in a muffle-furnace. The heat 
is to be kept so low that the matte does not get red- 
hot, but all the ammonium chloride must be 
driven out. After this the matte is not altered in 
appearance, but all the gold and silver are present 
in the form of chlorides, whilst the iron and copper 
remain as sulphides. The chlorides of the pre- 
cious metals are then to be extracted by one 
or other of the well-known solvents, sodium hy- 
posulphite being specially recommended. 


MANUFACTURE OF AMMONIA FROM NITROGEN 
oF Coat, &c. 

The Engineering and Mining Journal is re- 
producing for its readers the interesting paper 
read in February last before the Society of Arts by 
Mr. Beilby; and in allusion to this paper comments 
on the immenseimportance of the subject, especially 
as Mr. Beilby and some other investigators claim 
that the vast reservoir of nitrogen in the air may be 
drawn upon for the manufacture of ammonia salts, 
by allowing some air to pass, together with the 
steam, in the production of water gas. That is to 
say, working a gas generator on the plan employed 
by Mr. Dowson, some of the nitrogen of the air will 
be converted into condensable compounds which 
| can be removed from the gas and made available as 
| ammoniacal salts. Of course in doing this an in- 
ferior gas is produced, compared to water gas, as 


| three-quarters, one-half, three-eighths, and a quarter | recently explained in these columns; but for 
‘of the total illumination. 





‘some purposes this does not matter, and the con- 
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der asation of such pr oducts would open upa fur ther 
prospect of economy in working the Dowson, or 
mixed steam and air process. There is already a 
patent at work, by Mr. W. S. Sutherland, for con- 
densing tar-products from ordinary gas producers. 


CoMPETITION OF IRRIGATION MACHINERY. 

In order to foster the practice of irrigation the 
Italian Minister of Agriculture, Industry, and 
Commerce has decided to hold an international 
competitive exhibition of water-raising machinery 
and wind motors at Lecce, from September 15 to 
October 15 of the present year. The articles that 
are suitable for exhibition are comprised in the 
following five classes. (1) Well-sinking apparatus 
and pumps ; (2) tools for boring and exploring ; (3) 
wind motors suitable to be used in conjunction 
with water-raising engines; (4) swings, rope and 
chain pulleys, screw boxes, water-raising wheels, 
hydraulic rams, pulsometers, and pumps; (5) plans 
and schemes for irrigation suitable for the provinces 
of Lecce, Bari, and Foggia. The prizesconsist of 
gold and silver medals, and the Government will 
spend 320]. in the purchase of machines, besides 
buying two of the type that obtain the first prize in 
the first class. Intending exhibitors must apply to 
the Directory Committee, at the Royal Office of 
Agriculture, Industry, and Commerce, Rome, not 
later than August 15, and must send a separate 
application for each article, accompanied with a 
general description of its purpose, thespace required, 
the amount of power needed, and the like. The 
Committee will undertake all the expenses of the 
trials, but exhibitors will have to defray all costs of 
transport. 


Tue Ascent oF Rorara. 
The mountain, or rather table-land, of Roraima, 
situated in Guiana, although discovered by Richard 
Schomburgk, was ascended for the first time (so far 
as known) by Mr. Im Thurnand Mr. J. H. Perkins, 
the latter of whom recently described the ascent 
in a paper to the Royal Geographical Society. 
Roraima had an unusual interest for science, inas- 
much as it was supposed that animal and vegetable 
treasures of a peculiar kind might be found on the 
summit, isolated as it appeared to be from the rest 
of the world. Sir Joseph Hooker instigated the 
expedition, which left Demerara in the latter part 
of last year, and returned after an absence of about 
three months. The travellers ascended the moun- 
tain from the Indian village of Ipelemonte, on the 
Arapu river, a ledge on the face of the almost 
perpendicular cliffs, 1800ft. high, forming their 
passage. The height determined by the boiling 
point thermometer was found to be 8600 ft., of 
which nearly 2000 ft. are a precipice of sandstone. 
There are many grotesque evidences of denudation 
on the summit in the shape of tall fantastic stones 
and cairns looking like the ruins of some old castle, 
but the surface is singularly devoid of vegetation or 
animal life. This is attributed to the fact that the 
heavy rains wash away the soil from the top and 
fall in torrents over its edges. A few orchids and 
small bushes and such like vegetation was all that 
was found. 


MAGNETISATION OF Iron, NICKEL, AND STEEL. 

Mr. Shellford Bidwell has communicated a paper 
to the Royal Society on the changes produced by 
magnetisation in the lengths of rods of iron, steel, 
and nickel, which we referred to last week in 
our notice of the soirée of the Royal Society. 
The most novel result of these observations is 
perhaps the fact that if the magnetisation of 
iron rods be carried beyond a certain critical 
point, the consequent elongation, instead of re- 
maining stationary at a maximum, becomes dimi- 
nished, the diminution increasing with the magne- 
tising force. If the force is sufticiently increased 
a point is arrived at where the original length of 
the rod is totally unaffected by magnetisation ; and 
if the magnetisation be carried still further, the 
original length of the rod will be reduced. It also 
appeared from Mr. Bidwell’s researches that the 
position of the critical point in steel depends in a 
very remarkable manner on the hardness or temper 
of the metal. Considerable light is thus thrown on 
the anomalous results obtained by Joule and Mayer. 
His experiments also disclosed reason for believing 
that the value of the critical magnetising force in 
a thin iron rod is greatly reduced by stretching. 
This explains the fact that Joule cbtained opposite 
effects with stretched and unstretched wires. It is 


known that the length of a nickel bar is diminished 
by magnetisation, and Mr. Bidwell shows that it 
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gation in iron. The greatest observed retraction in 
the case of nickel was more than three times the 
maximum observed elongation of iron, and the 
limit was not reached in the experiments, A nickel 
wire stretched by a weight undergoes retraction 
when magnetised. The critical value of the magne- 
tising force for a steel rod diminishes with increas- 
ing hardness up to a certain point corresponding to 
a yellow temper ; after which it increases, and with 
very hard steel becomes very high. There is, there- 
fore, a critical degree of hardness for which the 
critical magnetising force is a minimum. In steel 
of a yellow temper the value of the critical magne- 
tising force is lower than in steel which is either 
softer or harder. A temporary elongation once 
produced in soft steel may be maintained by a 
magnetising force which is itself too small to origi- 
nate any perceptible elongation. 

Sarety OF [Ron PILLARS IN CASES OF FIRE. 
We stated some time since that owing to the 
upper stories of a building in Berlin falling in 
during a fire, by the giving way of cast-iron pillars, 
the Prussian police authorities had issued an edict | 
forbidding the use of cast-iron pillars in any | 
inhabited building, but permitting the use of| 
wrought-iron pillars. Cast-iron may only be used | 
provided that each pillar is surrounded by a fixec 
casing of sheet iron, in such a manner that there is 
a good air-space between the two. This edict has | 
provoked much criticism and opposition, and several | 
authorities have reasoned against it, as well as made | 
experiments to disprove the assumption on which | 
it is based. Professor Bauschinger, of Miinich, | 
recently made a long series of actual trials with 
pillars of both cast and wrought-iron. He loaded 
them with the weights that they are usually allowed 
to bear in buildings, and heated them first to 
300 deg. Cent., then to 600 deg. Cent., and finally 


on them, exactly as would be the case in a fire 
being extinguished by fire-engines. The cast-iron 
pillars were much damaged and cracked by this 
treatment, but continued to carry their loads quite 
safely, while those of wrought-iron were much bent 
before redness was reached, and so twisted when 
cold water was squirted on to them that they could | 
not carry their loads. The conclusion is that cast- 
iron is really far safer for buildings than wrought. 
Pillars of other materials were also experimented 
with, viz., natural stone, brick, and concrete. The 
latter stood the test best, resisting a fire of three 
hours’ duration. Also pillars of ordinary brick stood 
very well, but granite, sandstone, and other natural 
stones did not show as much resistance. If the 
obnoxious edict of the Berlin police has done no| 
other good, it seems at least to have set a good 
many people to work on this important subject. 
Resvtts oF BorLer INSPECTION IN THE UNITED 
STATES. 


meetin those which } produce the maximum elon- 


to a red heat, and let a stream of cold water play | 


users of boilers. The discovery of such defects _ 
inspectors generally signifies that the persons in 
charge of the boilers were incompetent to care for 
them ; and if, in addition to the results of lax 
management of boilers, it were possible to de- 
termine and show the unnecessary losses of fuel due 
to careless firing and attendance, the results would 
be appalling. The experience of the Chilian autho- 
rieties with the ironclad, Esmeralda, is a good 
example of the worth of skilled labour and. at- 
tendance. On the arrival of the vessel at Val- 
paraiso, the English engineers were discharged, and 
on atrial trip the native attendants succeeded in 
| burning out the boilers, so that extensive repairs 
| will be necessary before she can go to sea. 


RECOVERY OF SULPHUR. 

Chemists connected with the alkali manufacture 
have long sought for some thoroughly practical and 
economical process for recovery of the sulphur 
which is finally contained as calcium sulphide in the 
‘* waste” of the alkali works. Many processes have 
been worked out and tried with more or less suc- 
| cess, several leading chemists having devoted them- 
| selves to researches on the subject, but so far no 
method has given complete satisfaction. It is now 
|more than ever important that some such relief 
"mci be given to the hard-pressed Leblane soda 

process as would result from enabling its users to 
| dispense with a great part of the pyrites they now 
| purchase, and probably there is at present more 
| attention and study being devoted to the matter 
| than ever before. One proposal recently made, and 
| embodied in a German patent, is to obtain sulphur 
| from the ‘‘ waste” by first decomposing it so as to 
| obtain sulphuretted hydrogen gas, and then to pass 
this gas over heated sulphates of alkali or alkaline 
earth. A reaction then takes place, by which the 
oxygen of the sulphate combines with the hydrogen 
of the sulphuretted hydrogen, forming water, while 
| at the same time free sulphur is produced, and the 
sulphate is reduced to asulphide. If air is then 
passed over this residual sulphide, the heating being 
kept up, oxygen is again absorbed, and the sulphate 
renewed ready for the reaction on a fresh lot of 
sulphuretted hydrogen. In practically carrying out 
| this process, gypsum (calcium sulphate) is used, 





| 


| packed in pieces in a system of pipes or retorts 


heated to redness, through which alternate currents 
of sulphuretted hydrogen and air can be passed, 
the exit end being connected with a condenser for 
the liquid sulphur. The reaction which takes place 
in this case is shown by the chemical formula 
CaSO,+4H.S—CaS+4H,O+48. The flow of sul- 
phuretted hydrogen gas is so regulated that there 
is always an excess of it present, in order to prevent 
any chance of the oxidation of any portion of the 
liberated sulphur. The gas which thus passes in 
excess, and is not decomposed, is drawn back again 
and re-passed with the rest of the sulphuretted 





As far as can be learned, the total number of | 
steam boiler explosions in the United States for | 
1884 amounted to 152, resulting in the death of 254 | 
persons, and injuring 261 others. The inspectors | 
of the Hartford Steam Boiler and Inspection Com- | | 
pany in the course of their examinations upon | 





continues to retract with magnetising forces far 





spectors and a flagrant disregard of interests by 








hydrogen, so that it is not lost. When all the 
gypsum in one set of retorts is reduced to calcium 
sulphide, as shown above, the sulphuretted hydro- 
gen is passed through another set, whilst the cal- 
cium sulphide is again oxidised to sulphate, and 
again made ready for its work. During this re- 
oxidation of the calcium sulphide a considerable 


66,695 boilers discovered 44,900 defects, of which | evolution of heat takes place in the retorts or tubes, 
7449 were reported to be dangerous. The analysis of | and this heat is utilised by so combining two sets 
these defects are as follows : of apparatus that the heat thus produced in one set 
silat ny Dengerons. is used for keeping up the temperature of the 
Semuaion and seale .. 7078 a2 one. 
Internal grooving a P PassENGER ELevators IN THE Unirep Srartes. 
A aaa 2608 358 The inventor of the passenger elevator correctly 
Broken and loose braces and ; named it the vertical railway. Its use has been of 
a ” = = the —— kes at cities, Moree - 
efective settings 212% 2 introduction has rendered the upper stories of build- 
ne out of shape .. 1443 142 ings available for oftices, and he ede the capacity 
‘ractured ee 1428 551 ‘ me ’ 
Acer mule 1236 391 of occupancy of the same area of territory. The 
Blistered _,, 2833 300 Produce Exchange of New York contains nine 
Defective rivetting 4598 961 passenger elevators, and numerous other buildings 
ne eads ... aS ~ 418 145 in that city from four to six of them. At one time 
Serious leakage at tube ends ... 6115 1276 it was we ent in Boston to levy a tax upon 
wilitten Gute “a... nd pre passenger elevators on account of the increased 
ea blow-offs 544 124 rental obtained from property where they were 
se ig — , od = . — but — —  ieeagy and ms 
Overloaded safety valves —_. 32 9 desired revenues obtained by levying the tax di- 
— construction of safety oie on rectly upon the property, and as the ineome from 
Defective pressure gauges. 2319 307 such real estate, is a measure of its value. The 
Rinlarsarhout pressure gauges 31 10 work of the elevator in contributing to the 
Unclassified xe increase in the height of buildings is shown by 
—— — comparison of photographs taken twenty years ago 
Total 44,900 7449 with those taken recently, the same church spires 
These results show faithful work on the part of in- | answering as a standard of measurement. It seems 


probable that in this condition of affairs, which 
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permits the profitable construction of buildings to 
an excessive height, there may be an evil resulting 
from the increased fire-hazard, for even if all pre- 
cautions have been taken to secure a fireproof con- 
struction, yet the contents of the larger rooms are 
combustible, and capable of producing suffocation 
to those who might be provided with facilities of 
escape from buildings of ordinary height when 
egress by elevators and staircases was prevented 
by smoke. The stability of foundations is often a 
difticult matter in seaport towns, where the forma- 
tion is alluvial, and there is no possibility of 
reaching stone ; and in such buildings this ques- 
tion of foundations becomes a serious problem. 
There are numerous apartment houses in New 
York which reach to a height of 150 ft., and one 
which is 178 ft. high. One under construction is 
to be 182 ft. high, a 15-story edifice with a tower 
202 ft. high. The sanitary conditions of such 
buildings must be of a poor character, and in spite 
of all possible precautions approach to those in the 
crowded tenement-houses, which are such objects 
of solicitude to philanthropists and care to boards 
of health. As far as legislative action is concerned, 
there is no law in New York to prevent an emula- 
tion of the Tower of Babel on a street four rods in 
width. At the present time a bill is before the 
New York Legislature, for the purpose of regulat- 
ing this excessive height of buildings, by limiting 
the height to 70 ft. upon streets 60 ft. in width, 
and to 80 ft. upon all wider streets. This measure 
is modelled upon the French law of 1809, which 
was passed for the restriction of height of buildings 
in Paris. 
Frreproor Doors. 

The most efficient fireproof doors are wood 
covered with tinned iron. The door is made of 
two thicknesses of tongued and grooved boards, 
crossing each other diagonally and thoroughly 
nailed together. The sheets of tin are bent over 
at the edges, forming locked joints as in a tinned 
roof ; it isimportant that the edges, as well as the 
sides of the door, be covered, as its resistance to 
heat lies in the fact that the fire cannot burn the 
wood thus protected against exposure to the air, 
nor can it warp it, asis the case with an iron firedoor 
subjected to slight heat. Ifa fireproof door is hung 
on hinges, especial care must be taken to insure 
their security by fastening them to the door by 
means of bolts, rather than screws, and connecting 
them to the wall in an equally secure manner. The 
latches should be selected with a view to durability, 
as such a heavy door is apt to be destructive of 
weak latches. Where the position of the doorway 
permits sliding doors, it is preferable to have them 
on tracks, care being taken that cleats be placed 
on the floor each side of the doorway, so as to 
secure the door at its lower corners when shut. In the 
Boston Storage Warehouse, U.S., there are a large 
number of such doors in the fire walls, arranged to 
close an electric circuit when they are all shut, and 
the fact is recorded on the paper dial of the watch- 
men’s clock at certain intervals. Fireproof doors 
are frequently arranged to close in advance of a 
fire by means of the yielding of the alloy fusible at 
160 deg. Fahr. The track upon which such a door 
is hung inclines about 1 ft. in 8ft., and the door 
kept from closing by means of a round stick about 
1 in. in diameter, which reaches from one edge of 
the door to the opposite side of the door frame. 
At the middle, the stick is cut in two dia- 
gonally, and a ferrule made of two pieces of thin 
copper soldered together longitudinally with the 
fusible alloy, covers the joint in the stick. When 
this ferrule is exposed to a temperature of 160 deg. 
Fahr., its yielding causes the ferrule to split open, 
and the stick separates into pieces and allows the door 
toshut. In order that the stick shall not fall in the 
way of the door, and that the door may be shut at any 
time, the stick is connected to the top of the door 
frame by small chains near to eachend. This simple 
device was designed by Mr. Lewis T. Downes, 
president of the What Cheer Mutual Insurance 
Company. Another method of utilising this fusible 
alloy to close fireproof doors and shutters, is by 
means of a wire extending around the room, and 
containing in various places links made of two 
pieces of brass soldered together. When the solder 
melts and allows the two pieces of brass to separate, 
the wire allows the shutter or door to close. Mr. 
Frederick Grinnell has improved the ordinary link 
by cutting a slot in one of the pieces of brass, and 
laying « short bit of wire therein, when they are be- 
ing soldered together ; the solder flowing around this 
wire presents a resistance in three planes, in place 





of the ordinary joint which may be imperfect and 
lies in a single plane, concealed by the sheet brass 
so as to prevent inspection. Formerly solid links of 
fusible alloy were used, but the metal has so little 
resilience that it is apt to gradually lengthen, and 
finally break at some inopportune time. 

MakinG SeA-Warter Poras.e. 

The introduction of a simple method of making 
sea-water potable would be a great boon not only 
to mariners cast away in boats, but to our naval 
forces. Mr. Thomas Kay, president of the Stock- 
port Natural History Society, has recently given 
his attention to the chemical aspect of the question, 
and brought the subject before the Manchester 
Literary and Philosophical Society, taking Schweit- 
zer’s analysis of sea-water off Brighton : 


Sodium chloride 27.059 
Potassium 0.766 
Magnesium ... me 3.666 
‘ bromide 0.029 

ee sulphate 2.296 
Calcium sulphate ... 1.406 
aa carbonate sg 0.033 
Todine and ammoniacal salts traces 
Water aaa a a 964.795 
1000.000 


Along with some other observations Mr. Kay con- 
cludes that the proportion of chlorides in ocean 
water to be taken as a basis of calculation is 32 per 
mille, representing about 20 per mille of chlorine. 
The chlorides of sodium and magnesium prepon- 
derate, and it is to the former of these, namely, 
common salt, that sea-water chiefly owes its baneful 
effects asa drink. It produces thirst, probably by 
a styptic action on the salivary glands, and scurvy 
by its deleterious action on the blood when taken 
in excess. Further, since soda in combination with 
a vegetable or organic acid, such as citric or tartaric 
acid, is innocuous, Mr. Kay infers that chlorine is 
the evil element to be removed from sea-water. 


In | 





order to do this he mixes the sea- water with certain | 


salts, such as silver citrate and citric acid. At 
the Manchester meeting he treated a pint of 
water from beyond the Eddystone Lighthouse 
with 960 grains of citrate of silver and four 
grains of free citric acid. Each part of the 
chlorides requires three parts by weight of the 
silver citrate to throw down the chlorine, thus: 
3Na Cl+Ag, C,H; Oy = Na, C,H; Oy + 3 Ag Cl. 
The silver chloride formed a dense precipitate in 
the sample thus treated, and the overlying insoluble 
liquid being decanted and filtered through a rubber 
tube was handed round the meeting asa beverage. 
In each fluid ounce it contained 18 grains of citrate 
of soda, 14 grains of citrate of magnesia, $ grain of 
citrate of potash, 1 grain of sulphate of magnesia, 
$ grain of sulphate of lime, } grain of citric acid, 
with less than $ a grain of undecomposed chlorides. 
The salts of soda in this liquid are diuretic, the 
salts of magnesia aperient, and the salts of 
soda neutral, except in excessive doses or in 
combination with acids of varying medicinal 
action. Thus soda in nitric acid, or nitrate 
of soda, is divretic, following the law of nitrates ; 
whilst soda in combination with sulphuric acid, as 
sulphate of soda, is aperient, following the law of 
sulphates. The converted sea-water is thus to some 
extent a kind of mineral water with medicinal pro- 
perties. It could be used to moisten the tongue 
and throat, and even be drunk in small quantities. 
The bulk of the solids in it is in the form of inert 
citrate of soda. There is a little citrate of potash, 
a feeble diuretic, a little citrate and sulphate of 
magnesia, a slight aperient, corrected, however, by 
the constipatory half-grain of sulphate of lime. 
The citrate of silver employed for precipitating the 
noxious chlorine must be kept from light, air, and 
organic matter, as it is easily decomposed. A stop- 
pered bottle covered with india-rubber was exhibited 
to the meeting as a suitable holder for thesalt. As 
one ounce of citrate of silver will convert half a pint 
of sea-water into a drinkable fluid, and a man can 
keep alive upon it for a day, seven ounces of it will, 
it is presumed, keep him alive for a week. The 
bottles containing the salt could be stowed under 
the thwarts of the lifeboats in ocean-going vessels. 
It might even be added to the new life-buoys now 
made. 
THE AMERICAN EXHIBITION. 

The summer of 1886 will see the productions of 
all the English-speaking countries of the world dis- 
played in London in friendly rivalry. The Indian 
and Colonial Exhibition will take the place of the 
Inventories, and near to it, at Earl’s Court, a space 
of 22 acres will be covered with buildings and 


oo 





gardens filled with specimens of natural products, 
agriculture and manufactures from the United 
States of America. Some months ago we announced 
the probability of such an Exhibition, but since then 
the scheme has greatly developed, and has now 
attained proportions that promise to make it a very 
formidable rival to the last of the present series of 
shows at the Horticultural Gardens. A limited 
company has been floated, with a capital of 50,000/., 
to guarantee the necessary funds, and many of 
the leading men in the States have been enlisted in 
favour of the enterprise. So successful have the 
promoters been that already the applications for 
space exceed the available area to be allotted, and 
the months before the list closes will see a very 
large addition. The allotments will be made on 
the principle of favouring those who offer a good 
display, and of rejecting all the inferior exhibits : 
the space will not be cut up into minute pieces, but 
those who are prepared to make good use of it, will 
receive an ample portion. A piece of land, exceed- 
ing an acre in area, has been reserved for the Art 
Department, and the National Academy of Design 
will use its best endeavours to make this department 
as complete as possible. A considerable portion of 
the main building, which willhave a transept 1200 ft. 
length, is to be devoted to the exhibits of the 
principal states and territories. The material re- 
sources, and characteristic social conditions of the 
various parts of the vast territory extending from 
ocean to ocean, and from the Lakes to the Gulf of 
Mexico, will be exposed to the view of thousands 
of visitors, who in spite of endless books of travel 
have the vaguest ideas of American life and 
manners. The conditions of localities famed for 
agricultural, grazing, mineral and manufacturing 
facilities will be shown, while the state of develop- 
ment and the undeveloped resources of the various 
sections will be presented to the visitor in such a 
form as will enable him to establish a trustworthy 
basis for judgment as to their respective advantages. 
Amusement is to be by no means neglected, and ten 
or twelve acres of land will be devoted to gardens, 
in which there will be displayed in climatic sequence 
American conifers, shrubs, and plants, including an 
avenue commencing with those found in the 
Northern and Eastern States, and ending with 
those of the Southern and Western States. If one- 
half this programme be fulfilled the Exhibition 
must be a great success. At a time when trade is 
languishing, and it becomes more and more difficult 
for men to find an opening for their talents and 
industry, the resources of other countries become 
exceedingly interesting, and there is no place to 
which the Englishman turns so naturally as North 
America. And those who are securely settled at 
home will find an endless field for study in the 
manufactures that will be shown. The dearness of 
labour has developed a class of machinery in the 
States almost unknown here, but which acquires 


|special interest in the face of falling prices and 


foreign competition, and many who find a difficulty 
in holding their own may pick up more than one 
useful hint at the Yankeries. 


Exectric Rattway SIGNALS. 

The growth of automatic signal systems in the 
United States has taken place almost wholly 
within the last ten years. The first practical 
system was that of Mr. Hall, in which by means 
of open circuit electric batteries, danger signals 
were operated, consisting of red swinging discs 
by day, at the back of which were placed lights 
at night. On this principle a failure of the bat- 
tery or electro-magnets, which moved the swing- 
ing arms, made the danger signal inoperative, 
and it soon gave way to the closed circuit or constant 
current plan, in which if the current was at any 
place interrupted, the signal moved to the danger 
position. The current was broken by levers 
counterbalanced by heavy rubber or steel springs, 
the ends of which nearly touched the rail though 
slightly above it, in order that the wheels of the 
engine might depress them and break the circuit, the 
levers being placed a mile or less apart. Next, 
this arrangement was improved by so placing the 
levers that the sections whose danger signals were 
operated by them, should overlap, so that although 
immediately upon a train entering upon a section 
the signal at that point went to danger, it was not 
returned to the position of ‘‘ section clear” or safety 
until the train had proceeded some distance beyond 
the next section signal. This insures that a long 
train reaches a position so far in advance of the 
signal that a succeeding train always has suflicient 
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space between it, and the train setting the signal 
in which to stop after seeing a danger signal. Thus 
if a trainshould break down just after setting the 
signala mile back to safety, it would still have a 
danger signal set a sufticient distance behind it, to 
stop any succeeding train, so that two trains could 
never approach within several hundred feet of each 
other, if obeying the signals. The system of carry- 
ing the current which operates the signals directly 
by the rails, instead of by wires, is now being ex- 
tended by the Hall and Union Electric Signal Com- 
panies. The rails are connected by short wires, or 
througha modification of the fish-plate joints, so as 
to become a continuous conductor, the rail at one 
side of the track being insulated from that at the 
other. So long as atrain remains upon any section, 
connection results between the two rails at each 
side of the track, through the wheels and axles, 
and the signal controlling that section remains at 
danger. So perfect has the practical operation of 
this system become, that not only a train but a 
single pair of wheels is sufficient to set the danger 
signal, and by a simple method of insulating a few 
rail lengths at a siding or switch, it is also assured 
that cars standing orrun upon them, are sufticiently 
clear from the main line to prevent collision before 
the signal goes to safety. The block signals, or 
semaphore arms are operated in some cases by 
clockwork, hydraulic pressure, or compressed air, 
conducted in pipes, and worked by the electric 
current. In all systems any failure sets them to 
danger. It is also found desirable to protect 
grade crossings by electric bells, which ring when 
a train is approaching within a certain distance, 
but stop as soon as the train passes the crossing 
One system also rings the locomotive bell as 
the engine approaches a crossing until it reaches it, 
when it stops, in order that no doubt may exist as 
to whethera train is coming or moving off. It has 
been also applied to lock all switches upon a section, 
while any train is upon that section. Perhaps the 
most wonderful recent development in electric 
signalling is the production of these results without 
any battery. A magneto-electric machine is em- 
ployed, inclosed in an iron box, which may be 
buried by the side of the track in the ground. A 


lever, projecting slightly above the rail, is suc- 


cessively depressed by each wheel of a passing train, 
and this movement of the lever twists a spiral spring 
surrounding the shaft of the machine. The force 
exerted by this spring in untwisting again, so soon 
as the train passes. is sufficient, by means of 
suitably arranged gearing, combined with a fan 
governor, to rapidly rotate the magneto machine, 
and produce a current sufliciently strong and long 
continued to loudly ring the gong bell at the distant 
crossing half a mile away, until the train has safely 
passed. Thus, by this plan no expense is incurred 
for running a battery, and no attendance even re- 
quired, as the machines have been found to work 
for months, everything being automatic. So far 
as it has gone these results in electric railway 
signalling have stood the test of practical operation 
in all weathers, temperatures, and under all the con- 
ditions to which they are subject, being far different 
from laboratory experiments, and the result is more 
nearly perfect perhaps than in almost any other of 
the appliances necessary in the operation of the rail 
way system. 








THE LATE MR. R. D. NAPIER. 

In our issue of the 15th inst. we briefly recorded the 
somewhat sudden death of Mr. Robert D. Napier, of Glas- 
gow, the well-known mechanical engineer, and we now 
proceed to say something of his life and work. The de- 
ceased was the son of David Napier, a man of very 
considerable mark in the early history of steam 
navigation, and who commenced in the year 1818 to 
work out his very advanced views with characteristic 
energy. By means of his steamer Rob Roy, a vessel of 
about 90 tons burden, which was built on the Clyde to 
his order, and into which he himself put engines of 30 
horse-power, he was the first to establish a deep-sea 
steamship traffic. She was started in the year just 
mentioned on the Greenock and Belfast route, on which 
she plied successfully and with perfect regularity for 
two winters, after which she was transferred to the 
English Channel to serve as a packet between Dover 
and Calais. Without staying to detail the numerous 
triumphs which David Napier accomplished during 
the next fifteen or eighteen years, we would remark 
that in various ways he showed himself to be a verit- 
able leader in the application of steam to the propul- 
sion of vessels. 

In course of time David Napier removed from 
the scene of his earlier efforts, and he eventually 
settled down on the Thames, whither he was ac- 





companied by his family. Establishing himself at 
Millwall he resumed the business in which he had 
become so prominent a worker on the Clyde, and in 
course of time he was assisted by his sons, including 
then late Mr. R. D. Napier. Fora number of years 
the firm turned out with great rapidity steamers that 
were unequalled at that time for their speed and 
general equipment, many of which long plied on the 
Thames with great credit to the Napier family. When 
he was about thirty years of age Mr. Robert D. Napier, 
leaving his father, proceeded to Australia and was long 
engaged in superintending the dredging operations in 
Sydney Harbour and in other engineering works. He 
was also one of the owners of a number of steamers 
which plied on the Murray River. 

After returning home to Scotland fully eighteen 
years ago, Mr. Napier entered into partnership with 
one of his brothers, the late Mr. John D. Napier, for the 
manufacture of his patented self-holding brake, in its 
various modifications to suit special circumstances. 
The commonest application of this invention has 
been in connection with steam windlasses on board 
ship. Up to the present time about 800 of Napier 
Brothers’ windlasses have been put on shipboard, the 
vessels ranging from small 15-ton steamers up to the 
famous ocean liner Alaska, Many cranes, more 
particularly overhead travelling cranes, have been 
titted with the brake. In consideration of the fact 
that the invention in question in course of time 
proved itself to be highly valuable in its applications 
to various forms of mechanism, and that the patentee 
had derived comparatively little pecuniary benefit 
from it, the law otticers of the Crown some three or 
four years ago, granted an extension of seven years to 
the patent Mr. Napier also brought out a patent 
screw steering gear and a friction meter and oil- 
tester. The object of the latter was to render possible 
a determination of the economic value of a lubricant 
in a simple manner, and with accuracy. 

Robert D. Napier was not only an inventor, he was 
also an original thinker on various profound problems 
that engage the minds of physicists and mechanical 
philosophers. Besides numerous papers contributed 
to different societies on the subject of his patented ap- 
paratus, he wrote various papers from time to time on 
more abstract matters. In the year 1866 he published 
avery able paper, ‘‘ On the Velocity of Steam and other 
Gases, and the True Principles of the Discharge of 
Fluiis,” which embodied the results of much thought 
and experiment. Mr. Napier also took a prominent 
part in the discussion of the question of ‘‘ The 
Action of Water and Frictional Resistance or Loss of 
Energy when Flowing at Various Velocities through a 
Nozzle with a Converging Entrance and Diverging 
Outlet,” which was brought before the Institution of 
Engineers and Shipbuilders in Scotland in the session 
of 1875-76; and in the year 1879 he contributed a paper 
to the same Institution ‘‘On the Flow of Water 
through Orifices.” The question of ‘‘ Centrifugal 
Force versus Unbalanced Force” also engaged the 
attention of Mr. Napier, on which, indeed, he pub- 
lished a pamphlet dealing with the views of Professor 
P. G. Tait and Mr. R. A. Proctor. 

It is worthy of remark that Mr. Napier’s investi- 
gations on the subject of the flow of steam and the 
tlow of water through nozzles excited much interest 
and admiration in the minds of eminent German and 
Swiss physicists, including Professors Gustav Zeuner 
and Fliegner, the latter of whom translated one of Mr. 
Napier’s papers into German. 

Mr. Napier was unmarried, and the business in 
which he played such a distinguished part will still 
be carried on by his immediate relatives. His sudden 
and early death has caused profound regret amongst 
his many personal and professional friends, for those 
who knew him best esteemed him very much. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 8, 1885. 

THE salient features cf the industrial situation have 
undergone very little change, and in commercial chan 
nels there is but very little increased movement. The 
speculative transactions have disappeared. Only legiti- 
mate requirements are being filled, and at prices which 
are tending to reduce production. Several important 
engineering enterprises are projected. The chief ob- 
stacle in the way is the unwillingness of investors 
to advance funds. Projectors are urging that advan- 
tage be taken of the present low prices, while investors 
are hesitating because of the uncertainty surrounding 
the market. There is, however, a quiet progress 
towards recuperation. A wider demand is manifesting 
itself in retail channels. In several lines of trade there 
is an increase in production, as for instance in hard- 
ware and clothing. The possibility of a general im- 
provement is recognised, but the manufacturing in- 
terests are not confident enough in any improvement to 
anticipate possible requirements. The probability of a 
peaceable termination of foreign complications is having 
a depressing effect upon these interests, which antici- 
pated activity through war. The commercial failures 





are less numerous. Good authority asserts that a 
gradual decrease will be observed hereafter. Banks 
are guarding discounts with extreme care. Credit is 
more diflicult to obtain because of the risk attending 
the credit methods and the difficulty of making collec- 
tions. ‘The iron trade is especially dull. Next week 
the iron manufacturers, west of the Alleghenies, will 
confer with their employs, and it is now thought that 
a 10 per cent. reduction will be accepted by the latter, 
The demand for all kinds of material continues light, 
excepting in steel rails. Prices have been depressed 
to 25.50 dols. and 26 dols. for large blocks, and 26 dols. 
for medium lots, with 27 dols. to 27.50 dols. for small 
lots. The Pennsylvania mills are pretty well crowded 
with orders for the next ninety days. ‘The demand for 
slabs continues active and helps the mills over the 
present depression. Negotiations are in progress look- 
ing to the establishment of four or possibly five steel 
works in this State, in which the recently developed 
process will be adopted. ‘The bar mills are working 
to about one-half their capacity ; nail mills about two- 
thirds, The Eastern Association met last week and will 
meet again May 28th, during which time those members 
of the trade who have refused to co-operate with the 
Association will decide, whether they will remain out- 
side or not. ‘The consumption of nails is very heavy, 
but the capacity is at least one-third in excess of even 
probable requirements. The western nailmakers are 
tinding valuable markets in the far west and south, 
where emigration is creating a larger demand. ‘The 
plate mills are receiving very few large orders. The 
railroad companies are not buying much bridge iron. 
Old material is scarce and firm, arrivals are light, and 
stocks are depleted. Buyers aie willing to pay 
17.50 dols. for old tee rails, but find holders unwilling 
to sell at that figure. The iron manufacturers are in- 
terested in two or three new processes, one of which 
has been recently tried in Columbus, Ga. Old rails are 
cut into pieces a foot long and melted in 1000 lb. heat 
at 3000 deg. temperature in an ordinary cupola. 
Improvements are also being made in the production 
of crude iron by the adoption of the direct process. 
The Cambria Works are making valuable improve- 
ments and will pour their metal direct from furnaces 
into ladles, resting on tracks and running to the 
Bessemer steel works, or will be cast into pig iron 
direct at the furnaces. Severe competition is de- 
veloping a’good many minor economies. The coal 
trade is inactive at present. The manufacturing de- 
mand is withheld. Summer and fall requirements are 
not being filled. The distribution of the anthracite 
product is about as follows: out of a production of 
31,000,000 tons the New England States absorb 
5,112,835 tons; the Western States absorbed last year 
2,736,000 tons. It is believed that this season’s dis- 
tribution there will reach upwards of four or five mil- 
lion tons. ‘The Southern States absorbed last year 
1,336,000 tons ; the Pacitic Coast 9000 tons; Canada 
837,185 tons ; foreign ports 30,978 tons. The lumber 
trade is quite active, and nearly all the sawmills 
throughout the country are sawing up last winter’s cut 
of logs. 








THE JAMES WATT DOCK, GREENOCK. 

THE great engineering work which has been in 
progress during the past half-dozen years or so at 
Greenock, and which is henceforth to be known as the 
James Watt Dock, is virtually finished. On Friday, 
the Ist of May, the last copestone was laid by Provost 
Wilson, in presence of some thousands of people. 
Subsequently Mr. John Scott, the deputy-chairman of 
the Harbour Trust, pertormed the ceremony of turn- 
ing on the water into the new dock. But though 
virtually finished, the dock in question will scarcely 
be in a fit position to earn money for the Harbour 
Trust for some months to come. 

In conjunction with the Garvel Graving Dock, the 
James Watt Dock and the other works now nearing 
completion, have been constructed to a large extent 
on the Garvel Park Estate, which was purchased in 
the year 1867 at a cost of 80,000/, ; and it is probable 
that by the time that the dock works have all been 
completed, there will have been expended no less a 
sum than $50,000/. In their entirety these dock works 
form a complete harbour system, which in some re- 
spects is probably not equalled, and certainly not 
surpassed in any other port, either at home or abroad. 
The conception and planning of the scheme are due 
to Mr. W. R. Kinipple, who has been the engineer 
to the Greenock Harbour Trust since the early part 
of the year 1869 ; and the execution of the work at 
present under notice, was entrusted to Mr. John 
Waddell, of Bathgate and Edinburgh. 

The site occupied by the James Watt Dock originally 
stood, over mostof its extent, about 7ft. higher thanthe 
level of the finished quay wall, so that the average 
depth of the excavation was about 47 ft., and the ma- 
terials excavated consisted chiefly of sandstone rock, 
more or less irregularly deposited, and of varying de- 
grees of hardness, together with boulder clay, the latter 
being full of boulders, many of which ranged up to 5 
tons in weight. Large quantities of the best of the 
sandstone obtained in the excavations were used for 
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the rough ashlar or ‘‘sneckled” rubble of the quay | length, and 107 ft. wide. 


walls, and no mean portion of the latter was formed | brick, with iron columns and girders and iron roofs. 
of the solid rock itself suitably ‘*faced” or dressed. | The two warehouses will be built of brick, and will 
It is worthy of notice that in the excavation of the| be 180 ft. long by 107 ft. wide, and 96 ft. in height 


dock basin no less than 800,000 cubie yards of rock 
had to be blasted. A considerable quantity of the 
material excavated was used in the formation of an 
embankment for extending the Caledonian Railway 
system to the dock, and a very much larger quantity 
has been and is being used in the formation of a 
great sea or river embankment, by means of which 
a splendid tidal harbour has been created which, 
when completed, will be 4000ft. in length by 700 ft. 


froin the quay level to the ridge of the roof. A covered 
way will run along the entire front of the warehouses 
and sheds, on a level with the first-floor of the former ; 


and sliding doors will be fitted both on the sheds and | 


on the warehouses, ‘The principal use to which these 
will be put will be the storage of sugar, grain, and 


| general cargo. 


in width, with a depth of 28 ft. at low water and | 


38 ft. at high tide. Had the excavated materials 
not been used on the spot, but been carried to, and 
deposited at, the mouth of Loch Long, an expenditure 
of 70,0007. would have been incurred, whereas by this 
mode of depositing in the embankment, sometimes at 
a depth, in mud, of 100 ft. below cope level, at a cost 
of 20,000/., a large tidal harbour has now been all but 
formed, and a saving of 50,000/. has been effected ; in 
short, Mr. Kinipple has given the Greenock Harbour 
Trust a harbour for nothing, and made them a present 
of 50,000/. besides 
least worth the entire cost of the James Watt Dock. 
In lengththe James Watt Dock measures2000 ft. , and 


a harbour, by the way, which is at | 


its breadth for about one-half of the length is 300 ft., | 


the other half being increased to 350 ft., where a jetty 
or tongue 800 ft. in length and 50 ft. in width has 
been constructed. The depth of water in the dock is 
32 ft.,a depth, it is anticipated, sufficient to accommo- 
date the largest class of vessels ever likely to be built ; 
indeed, it is believed that the depth of water is so 
great that the largest vessel afloat, and even vessels of 
over 14,000 tons burthen, will be able to enter the 


Of the other adjuncts tothe James Watt Dock it is not 
necessary to give any descriptive details just now, but 
we may say that when they are all completed, the new 
works will, collectively, increase the harbour accommo- 
dation of Greenock fourfold. The total area of the docks 
and harbours will be rather less than that of the quays, 


thus giving ample storage ground to carry on an ex- | 
The quayage around the docks and | 


tensive trade. 
harbours at Garvel Park is equal to about 88 acres, 
along which the Harbour Trust intend to lay several 
miles of rails, and thus bring this extensive harbour 
system into connection with both the Caledonian and 
the Glasgow and South-Western Railways, 


MISCELLANEA. 
ARRANGEMENTS have been made for the removal of the 
block from the Bill for regulating the Thames. 


| 
Lord Bramwell’s Bil! on arbitration is intended to effect 


the purpose of consolidating the general law on the 


| subject. 


dock and harbours, and lie afloat at all times of the | 


tide. There are two entrances to the dock, one for 
what is to be called the Western Tidal Harbour, and 
one for the Great Harbour already spoken of. Each 
entrance is 75 ft. in width, with a depth of 32 ft. of 
water on the sill at high water of ordinary spring tides. 
The water area of the dock is about 14} acres, and the 
length of the quays inside the gates round this dock is 
well-nigh 7000 ft., or nearly 1} miles. 
have curved toes of brickwork and concrete, founded 
from 2 ft. to 6 ft. 6 in. below the bottom of the dock. 
From the topof these to about low-water mark sandstone 
has been utilised in the building of the walls, and 
from low water up to the underside of the coping the 
walls are faced with finely dressed granite, the whole 
being backed with Portland cement rubble concrete, 
and finished with massive granite copestones. 

At each 
Mr. Kinipple’s patent caissons has been used to retain 
the water in the dock. These caissons were con- 
structed in the dock basin by Messrs. Kincaid and Co., 
Greenock, the contract price being 27,000/. It was 
for the purpose of floating the caissons into their posi- 
tions that the water was let into the dock so early. 


The dock walls | 


entrance to the James Watt Dock one of | 


Lowering or folding bridges, of Mr. Kinipple’s patent, | 


have been fitted to the tops of the caissons, so as to 
provide roadway and, if need be, railway communica- 
tion across the entrance, in lieu of, as is usually the 
case, a floating caisson or double lock gates and swing 
bridge to each entrance. A subway passes under 
the western entrance to the dock, so that if the 
caisson is open, persons can pass from one side of the 
dock to the other conveniently. This subway is a 
remarkable specimen of engineering ingenuity. It is 
primarily intended for pipes, and there are now 
tixed in it hydraulic water pipes, and town water 
and gas mains. To these will be added in due course 
other pipes, and also telephone wires. At the bottom 
of the subway, and nearly 60 ft. below the surface of 
the earth, there is an hydraulic pump with starting 
valves at coping level. The view of the caisson 


recess from the hauling point isa striking one, and | 


gives the visitor some idea of the vast amount of 
labour expended in making the excavations and in 
executing the masonry. The recess is nearly 90 ft. in 
length, and is, of course, the same depth from the 
upper surface, as the bed of the dock. When the 


duck entrance is to be opened the caisson is hauled | 


into this recess. The vessel or vessels then pass 
into or out of the dock, and the caisson is then drawn 
back, and forms, as before, the gate of the dock. It 
is expected that the entrance may in this way be 
opened and closed in less than five minutes. The only 
motive power required to work the caisson is a small 
hydraulicengine, supplied by Messrs. Tannett, Walker, 
and Co., Leeds, at a cost of 500/. The caisson recess 


can at any time be readily converted into a smail | 


graving dock by placing a gate across the entrance and 
pumping out the water that may have accumulated in 
the chamber. This is necessarily a matter of great 
importance, as it removes the necessity of floating the 


caisson out of its berth, and towing it into a graving | 


dock for repairs or painting. 
The necessary sheds and warehouses in connection 
with the dock have been commenced. They are 


being erected on the south side, and in alternate 
stretches. 


The sheds will be 225 ft. and 275 ft. in 





The Directors of the Shanghai Water Works Company 
(Limited) recommend a dividend of 4 per cent. on the sub- 
scribed capital. 

The drawings and specifications for the new Teddington 
suspension bridge have been prepared by Messrs. Pooley 
and Thompson, at whose office contractors tendering may 
see them. 


An order has been received at Portsmouth for two tor- 
pedo boats to be sent to Bermuda. Before leaving they 


will each be fitted with a couple of two-barrel 1 in. Nor- | 


denfelt guns. 
The Colossus is to be fitted with quick-firing 6-pounder 


guns, and a new magazine is to be made for the special | 
The ship is expected to be ready for trial | 


ammunition. 
in July. 


The opposition to the Glasgow Water Works Bill, which | 


proposes to raise the level of Loch Katrine at a cost of 
over a million sterling, has been withdrawn, a compromise 
with the parties interested having been arrived at. 

The directors of Richard Hornsby and Sons (Limited) 
have declared an interim dividend, payable on the 15th 
of June, at the rate of 5 per cent. per annum for the half- 
year ending March 31. 

The Lieutenant-Governor of Bengal came to Calcutta 
from Darjeeling somewhat unexpectedly on Tuesday. 
His visit is in connection with the defences of the River 
Hooghly and the coasts. 

The 
Riverside Fishmarket Bill isjto be withdrawn, the pro- 
moters having given an undertaking to insert the clause 
agreed upon with the Board. 


The Times states, although it cannot vouch for the | 


exact truth of the statement, that the British Government 
have ordered 200 automatic torpedoes at 500/. each from 
the firm of Schwarzkoff, in Berlin. 


The long pending litigation between the builders of the 
three Monarch liners, Egyptian, Persian, and Lydian 


Monarch, Messrs. MacMillan and Sons, and the owners, | 


the Royal Exchange Shipping Company, has been 
amicably settled. 


3efore the Inflexible, double-turret ship, again hoists 


the pennant, the engineers’ mess is to be abolished, the | 


engine-room staff messing in the ward-room. This de- 


sirable reform is being gradually introduced into all battle | 


ships. 


At a dinner of the Merchant Taylors’ Company last 
week, Sir Edward Reed stated that the Government 


of the country perfectly well knew that the very first | 
step in a great naval war would be the abandonment by | 


the Fleet of the Mediterranean. 

A commercial and industrial congress is to be held this 
year at Antwerp. In the provisional programme it is 
proposed to divide the congress into the following five 
committees : Eccnomical, commercial, labour, industrial 
property, and technical. 

Some further experiments took place in Sheerness Har- 
bour on Saturday with the newly-invented Brennan tor- 
pedo. The weapon was successfully steered several times 
across the entrance to the Medway by means of apparatus 
in the Garrison Point Fort. 

New York expects the arrival of the French cruiser 
Istre this week with Bartholdi’s statue of Liberty, which 
is to be erected on Bedloe’s Island in New York Harbour. 
The work on the pedestal, which was partly completed, 
has been resumed. 

The Austrian Lloyd’s Company have received from the 
Foreign Office an order to increase the speed of all their 


steamers to at least eleven knots, and to extend their | 


Eastern lines to Shanghai, Hong Kong, and Yokohama, 
The company, which receives a large Government subsidy, 
has announced its compliance with the order. 


They will be built of 


3oard of Trade petition against the London | 





_ The laying of the submarine cable connecting Lloyd’s 
signal station on the Fastnet Rock with the mainland 
| at Crookhaven was successfully accomplished last week. 
Vessels which pass this station, and wish to be reported, 
can now be signalled and reported by telegraph direct 
from the signal station on the rock. 


At the monthly court of the Fishmongers’ Company 
held last week, it was unanimously resolved that a grant 
| of 2000/. be made to the Marine Biological Association 
| of the Umited Kingdom, 1000/. to be paid this year, and 
|the remainder in annual sums of 200/. during the next 
| five years. 

A Bombay paper announces that the defences of that 

port are at last about to be taken in hand seriously. It is 
| proposed to strengthen the existing batteries and arm 
| them with heavier guns, and to supplement them by four 
| gunboats carrying heavy guns and by four torpedo boats 
| of the newest pattern. 





| The Government of Bengal has appointed a committee 
| for the purpose of preparing a due representation of the 
| province at the London Exhibition of 1886. District and 
| divisional committees will also be formed, and, under the 
| direction of a central committee, will collect exhibits 
| illustrating arts, products, and industries. 


The Parliamentary Committee of the Board of Trade 
have recommended that the chairman be authorised to 
| seal agreements with the Admiralty and the Commis- 
| sioners of Woods and Forests with reference to the banks 
and foreshore of the River Thames to be interfered-with 
| by the proposed ferries at Greenwich and Woolwich. 


An important strike in the iron trade is impending at 
Pittsburg. The existing agreement on the subject of 
| wages expires with May, and the ironmasters insist on 
new prices at 20 per cent. reduction. Repeated con- 
ferences have failed to secure an agreement, and astrike 
is expected to occur on June 1, affecting some 50,000 
| workmen. 


| The Metropolitan Board of Works have established 
| their /veus standi against the Greenwich and Millwall 
Subway Bill. The Bill revives and extends the time for 
|the compulsory purchase of lands required for the pur- 
poses of the Greenwich and Millwall Subway. The 
3oard sought their focus as promotors of competing 
ferries and as the local authority. 


Her Majesty’s sloop Mariner has arrived at Queens- 
town from Devonport, in company with Her Majesty’s 
ships Conquest, Racer, and Mercury. The vessels are 
on their trial trips, and are ordered to cruise on the 
| south-west coast of Ireland. The Mariner attained a 
speed of 12 knots per hour in the run from Devonport, 
and her engines answered satisfactorily. 


The gunboats Pike, Weazel, and Snap were re- 
| cently commissioned at Portsmouth for the defence of the 
| harbour at the Cape. Objection has been taken to the 
disappearing platforms on which their 18-ton guns are 
mounted as being dangerous in a seaway, and seriously 
| diminishing the stowage on board. Orders have conse- 
| quently been issued to transfer the crews. 


Last week before the House of Commons Committee 
| on the Tower Bridge Bill of the Corporation of London, 
| the promoters’ case having been concluded, evidence was 
| taken in support of the petition of the Conservators of the 
River Thames. Evidence was given to show that the 
injury which London, as a commercial port, would suffer 
|from the bridge, would outweigh the advantages to the 
| land traffic. 


The Executive Council of the American Exhibition, 
after examining the merits of various sites, has given the 
preference to that at Earl's Court, Kensington, in 
| proximity to the site of the South Kensington annual 
exhibitions, and of equal area, about 22 acres. The 
American Exhibition will have its own railway station in 
its own grounds, and be in direct communication with all 
the railway systems of the United Kingdom. 
| At a recent meetion of the Submarine Cable Trust, 
|Mr. Pender, M.P., the chairman, stated that the 
Atlantic cable competition was a very serious matter. 
The last dividend received by the trust a few days ago 
from the Anglo-American Company was only 490/. 
}against 1544/. in the corresponding quarter of 1884. 
| The existing competition was not likely to lead to higher 
dividends; on the contrary, he feared that the chances 
were, for a time, that they would lead to lower. The 
present tariff was not remunerative in any degree. 


The little twin-guide blade-propeller steamer Peace, 
built by Messrs. Thornycroft and Co., and which was 
illustrated in ENGINEERING at the time, has just returned 
from a long voyage on the Upper Congo, having gone 
| from Stanley Pool to Stanley Falls, a distance of 1060 
miles. Many tributaries of the Congo were explored on 
the way, the trip occupying five months, and nearly 400) 
|miles were covered, a great part being entirely new 
ground. The plates to form the vessel and the parts of 
the machinery were carried a distance of 225 miles on 
| men’s heads. 


| The directors of the Parkgate Iron Company, Limited, 
| near Rotherham, in their report, express regret that the 
| works have only been partially employed during the past 
|year. The directors determined last month, in conse- 
| quence of the very unsettied state of the coal trade and 
| the large stocks of pig iron that now exist, to blow out 

the two furnaces at the Holmes. Considerable improve- 

ments have been made by the construction of a new 
|20in. mill. The dividend for the year is 3/. 10s. per 
| share, equal to 53 per cent. Last year the profits were 
| 17,9027., and the dividend about 9} per cent. 


| : be 
| The return of imports and exports of France for the 
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past four months, as compared with that for the corre- 
sponding period of last year, is as follows: 








Imports, 
1885. 1884, 
francs. francs. 
Food aes 476,433,000 468,702,000 
Raw materials 814,501,000 846,359,000 
Manufactures 201,741,000 220,218,000 
Miscellaneous 56,062,000 58,231,000 
Total ... 1,546,737,000 1,593,510,000 
Exports. 
Food - 237,865,000 251,596,000 
Raw materials 217,892,000 217,100,000 
Manufactures 548,422,000 524,634,000 
Miscellaneous 54,580,000 51,290,000 
Total ... 1,058,759,000 1,044,620,000 


A memorial has been presented to the Secretary of State 
for India begging him to direct that the work of deepening 
the inner harbour at Aden, so as to enable vessels of deep 
draught to enter, remain afloat, and leave at all states of 
the tide, shall be begun as soon as possible, The sig- 
natures appended to it represent steam tonnage amounting 
to 1,500,000 tons. The signatures are too many to 
enumerate, being nearly 100in number. Among them are 
the representatives of the Peninsular and Oriental Com- 
pany, the British India Steam Navigation Company, the 
Orient Steam Navigation Company, Messrs. F. Green and 
Co., Messrs. Gellatley, Hankey, Sewell, and Co., the 
Castle, Glen Ducal, City, Anchor, and Clan Lines, 
Messrs. Money Wigram and Co., Messrs. Angier, the 
New Zealand Shipping Company, the Persian Gulf Steam- 
ship Company, the Eastern Telegraph Company, the 
Pacific Steam Navigation Company, and Messrs. D. and 
C. MacIver. The memorial was prepared and the signa- 
tures obtained by Messrs. Luke Thomas and Co., and 
Messrs. James Burness and Sons. 








LAUNCHES AND TRIAL TRIPS. 

On Tuesday, the 12th inst., the new steamer Ulunda, 
built by Messrs. Alexander Stephen and Sons, Linthouse, 
Glasgow, for the Halifax Steam Navigation Company’s 
Canadian and French line, was tried over the measured 
mile, with a full cargo on board. The speed obtained was 
ovec 104 knots per hour, and the vessel proved herself to 
be satisfactory in every respect. Her engines are a fine 
specimen of the most modern type, the consumption of 
coal being only 17 tons per twenty-four hours. The vessel 
is fitted with turtle backs fore and aft, and every possible 
improvement has been introduced to make the vessel 
adapted for the Atlantic carrying trade. 

The London and Glasgow Shipbuilding and Engineer- 
ing Company, Limited, on the following day launched 
from their yard at Govan a steel barque, named the 
Girvan, a vessel of 1335 tons gross, and measuring 235 ft. 
by 36 ft. 3hin. by 21ft. 6in. She has been built to the 
order of Mr. David Hunter, Ayr, and is to sail in the 
Sydney trade as one of Messrs. Aitken, Lilburn, and 
Co.’s ** Loch” Line of traders. She is the fifth vessel 
built in the same yard for Mr. Hunter. 





Also on the following day there was launched from the 
Kingston yard of Messrs. Russell and Co., Port-Glasgow, 
the Earl of Dunraven, an iron sailing ship of 1300 tons, 
and measuring 230ft. by 36 ft. 2in. by 21ft. 9in. She is 
owned by Messrs. M‘Allister and Co., London. 


After having being acquired by the Lochgoil and Loch- 
long Steamboat Company, and_ undergone important 
alterations, the well-known Clyde saloon steamer 
Chancellor, had a trial trip on Thursday, the 14th inst., 
when she attained on the measured mile a speed of 
20 miles an hour ; so that she is now one of the fastest 
passenger steamers on the Clyde. 

A new saloon paddle steamer named the Grenadier, 
built and engined by Messrs. J. and G. Thomson, Clyde- 
bank, and owned by Mr. David MacBrayne, Glasgow, 
had her trial trip on the same day, and attained a speed 
equal to fully 16 knots, or about 19 miles per hour. She 
is intended for the tourist and mail service between Oban, 
Skye, and the North, and to run during the season in 
conjunction with the Columbia and Iona, also owned by 
Mr. MacBrayne. She measures 220 ft. by 23 ft. by 9} ft., 
and is fitted with compound engines. The engines on the 
trial run worked at from 41 to 42 revolutions per minute, 
and indicated 1200 horse-power. 





Messrs. McKnight, McCreadie, and Co., Ayr, also on 
the 14th of May, launched a twin-screw hopper dredger, 
which has been built to the order of the Ayr Harbour 
Trustees. She is named the Kyle, and israted at 620tons; 
she measures 176ft. by 30ft. by 13 ft. 6in. She has been 
designed for dredging in from 6ft. to 30ft. depth of 
water, and for lifting sand or free soil at the rate of 250 
tons per hour, and she is also to steam at the rate of 9 
knots per hour when loaded with 500 tons of spoil. The 
frames and bottom plating have been made of mild steel, 
and her machinery is being fitted by Messrs. Fleming 
and Ferguson, Paisley. It includes two pairs of direct- 
acting compound engines, having cylinders 18 in. and 
£0in. in diameter, with piston stroke of 24in. They have 
been constructed to work the dredging gear, as well as to 
propel the vessel. Two steel cylindrical tubular boilers, 
each 10 ft. in diameter, will supply steam at 80]b. pres- 
sure. The bucket ladder is 72 ft. long, and is fitted with 
thirty-four buckets, which are chiefly constructed of cast 
steel, and the links are of the same material. The hull 
and machinery have been constructed from designs and 





specifications by Mr. James Donaldson, consulting engi- 
neer, Glasgow. 





One of the finest cutter yachts ever built on the Clyde, 
a vessel of 66 tons, measuring 70 ft. on the load line by 
14ft. 9in. by 11ft. 9in., and named the Ailsa, was 
launched by Mr. Fife at Fairlie on the 14th inst. She is 
spoken of as a most happy combination of all that is best 
in the present style and that of ten years ago, and is 
owned by the Royal Northern Yacht Club. 

The handsome steamer Ching Wo, which left Middles- 
brough dock on May 15 on her trial trip, has been built by 
Messrs. Raylton, Dixon, and Co., of the Cleveland Dock- 
yard, to the order of the China Shippers’ Mutual Steam Na- 
vigation Company. Her leading dimensions are 332 ft. over 
all by 38 ft. by 27 ft. depth moulded. She is built on fine 
lines, and will have a carrying capacity of over 4100 tons 
of tea. The engines with which she has been fitted by 
Messrs. Thomas Richardson and Sons, of Hartlepool, are 
of the triple-expansion type, patented by Mr. Wyllie. 
These engines, with a boiler pressure of 140 lb., work 
direct on three cranks, and are capable of developing 
1600 indicated horse-power. They are estimated to drive 
the vessel not less than twelve knots per hour, whilst the 
working consumption will not be more than 16 tons per 
day, an expectation which is justified by the practical 
working of similar engines of s.s. Jacatra, built and en- 
gined by the same firms twelve months ago, and which 
have shown a proved economy of over 30 per cent. in 
consumption. On the trial trip, a speed of 124 knots was 
attained. Mr. Miekelreid is the consulting engineer for 
the owners. 


Messrs. Hunna, Donald, and Wilson, Paisley, on the 
following day, launched a steel-built pleasure yacht of 
somewhat novel construction. She has four steel bulk- 
heads, and measures 56 ft. over all by 7 ft. Sin. by 5 ft. 
Steam of 100 1b. pressure is to be used, and the boiler is 
to be driven under forced draught. Electric lighting 
arrangements are fitted into the cabins, and she is also 
provided with a submarine and fishing lamp of 500 candle- 
power. <A speed of twelve miles per hour is expected. 





There was launched an Saturday, the 16th of May, by 
Messrs. Robert Duncan and Co., Port-Glasgow, an iron 
sailing vessel of 1300 tons net register, measuring 230 ft. 
by 36 ft. by 21 ft. 6 in., and named the Minniehive. She 
has been built to the order of Mr. T. C. Guthrie, Glasgow, 
the owner of the ‘‘ Villaze” Line of sailing ships. A 
duplicate vessel for the same owner is nearly ready for 
launching by the same builders. 


Messrs. Alexander Hall and Co., Aberdeen, on the 
same day launched the Torridon, an iron sailing vessel of 
1500 tons register, measuring 245 ft. by 38 ft. Iby 22 ft. 
She has been built to the order of Messrs, Alexander 
Nicol and Co., Aberdeen, and is intended for the London 
and Australian trade. She is being fitted with steel 
masts, wire rigging, and all the most recent improvements. 


On Saturday afternoon, May 16, the Takachiho Kan, a 
powerfully protected cruiser, built by Sir William G. 
Armstrong, Mitchell, and Co., for the Japanese Govern- 
ment, was launched from the shipbuilding yard of the 
firm at Low Walker. This vessel is in every respect 
similar to the Naniwa Kan, built by the same company 
to the order of the Japanese Government, and launched 
on March 18. Both vessels were designed by Mr. W. H. 
White, and are the swiftest and most heavily armed 
cruisers at present in existence. They are also the largest 
war vessels that have been hitherto built by the firm. 
They may be briefly described as enlarged Esmeraldas, 
with substantial improvements. In dimensions the new 
cruisers are almost identical with the Iris and Mercury, 
despatch vessels of the Royal Navy, and the Leander 
class of partially protected cruisers. They are 300 ft. in 
length, 46 ft. in breadth, draw 1" ft. of water, and are 
of about 3600 tons displacement. They have twin-screw 
engines, which are to develop 7500 horse-power at least, 
and their estimated speed is from 18 to 184 knots. The 
armament includes two 28-ton 26 centimetre guns, 
mounted on centre pivot automatic carriages as bow and 
stern chasers. On each broadside there are three 15 cen 
timetre guns of 5 tons each, also on centre pivot automatic 
carriages, cf Elswick design, and along the broadsides 
there are also placed no less than ten 1-in. machine gunsand 
two rapid-firing guns. There are two military masts, in 
the tops of which four of the improved Gatling guns made 
at Elswick will be mcunted. All the guns, except those 
in the tops, are carried on the upper deck, and all of 
them have strong steel shields protecting the gun and 
crews from rifie and machine gunfire. Besides the gun 
armament, each vessel will have a complete armament of 
locomotive torpedoes ejected from four stations, two on 
each broadside, situated at a small height above water. 
There are two separate engine-rooms and two separate 
stokeholds. Immediately after the launch, the Takachiho 
Kan went to the establishment of Messrs. R. and W. 
Hawthorn to receive her engines. The sister vessel, which 
has just returned from the same establishment after re- 
ceiving her engines, will very shortly be ready for sea. 





On Saturday, the 16th inst., there was launched from 
the shipbuilding yard of Messrs. Schlesenger, Davis, and 
Co., Wallsend, the Salamander, a beautifully modelled 
iron screw yacht, of the following dimensions: Length 
over all, 130 ft. 6 in. ; breadth, moulded, 20 ft.; depth 
of hold, 10 ft. 6 in. ; yacht measurement tonnage, 211 tons. 
The engines are an interesting feature of this yacht, being 
on the Perkins system, with triple expansion and a work- 
ing pressure of steam of 500 lb. to the square inch; it is 
expected they will develop great power on a very small 





consumption of fuel. The sizes of the cylinders are 7} in., 
15;% in., and 22] in. in diameter, with a stroke of 15 in, 
The yacht will be finished in about a month from now, 
so that the owner, Mr. Frederick Power, will have plenty 
of time fer trying the capabilities of his new vessel this 
season, 





On the 16th inst., the steel paddle-wheel steam launch 
65 ft. long by 11 ft. broad and 18in. draught of water, 
lately launched by Messrs. Matthew Paul and Co., Dum- 
barton, and built and engined by them to the order of 
Messrs. P. McIntosh and Sons, Glasgow, for the Indian 
Government, under the superintendence of Messrs, 
MacNicoll and Co., consulting engineers and naval archi- 
tects, Glasgow, went on her official trip, but owing to 
the rough weather it was not thought advisable to go to 
the Wemyss Bay measured mile with such a light draught 
craft. All concerned returned with the vessel to Dum- 
barton highly pleased with the results obtained on the 
Gareloch, 

On Saturday afternoon, May 16, there was launched 
from Messrs. Joseph L. Thompson and Son’s North Sands 
Shipbuilding Yard, Sunderland, the Algonia, a hand- 
somely modelled screw steamer to the order of Messrs. 
W. Tapscott and Co, of Liverpool, of the following 
dimensions: Length, 330 ft.; breadth, 42 ft.; depth, 
28 ft. 3 in. ; and a cargocapacity of about 5000 tons. The 
vessel is made entirely of. steel and is steel rivetted, the 
plates being from the well-known works at Consett. She 
will be fitted with Messrs. Thomas Richardson and Sons’ 
engines on the triple-expansion principle, of 1600 horse- 
power, working at a pressure of 150 lb. She has been 
constructed under the supervision of Mr. F. J. Pilcher, 
of Liverpool, 


On Saturday, May 16th, the s.s. Eldorado, built and 
engined by Messrs. Earle’s Shipbuilding and Engineering 
Company, Limited, Hull, for Thomas Wilson, Sons, and 
Co., of the same town, was taken on her official trial trip 
on the measured mile off Withernsea. Her dimensions 
are: Length, 235 ft. ; breadth, 30ft. ; depth of hold, 15 ft. 
She is fitted by the builders with their triple-compound 
three-crank engines of 300 nominal horse-power, having 
cylinders 26in., 40in., and 68in. in diameter, and 39 in. 
piston stroke, supplied with steam of 1501b. pressure, from 
two large steel boilers each fitted with four of Fox’s patent 
corrugated furnaces. The speed attained on the measured 
mile was 14.43 knots, notwithstanding the rough state of 
the weather. It is expected that under more favourable 
circumstances and in better trim she will steam about 
15 knots. The Eldorado leaves Hull for Bergen on the 
26th inst. on her first voyage. 

Messrs. William Hamilton and Co., of Port-Glasgow, 
on Monday, the 18th inst., launched a steel sailing 
barque named the Glenlora, a vessel of 1200 tons net 
register, and having carrying capacity for 2100 tons of 
deadweight. She has been built for the Dundee Ship- 
owners’ Company (Limited), and measures 230 ft. by 
36 ft. by 20 ft. 9 in. ; she is intended for the company’s 
**Glen” line of sailing vessels. 





With the same tide Messrs. J. and G. Thomson, 
Clydebank, launched a full-rigged iron sailing ship named 
the Albuero. She has been built for Glasgow owners ; 
she is a vessel of 1600 tons gross, and measures 235 ft. by 
39 ft. 3 in. by 25 ft. 4 in. 








The London and Glasgow Shipbuilding and Engineer- 
| ing Company (Limited), also with the same tide, launched 
| a steel screw steamer named the Davaar, a vessel of 520 
| tons register, and measuring 213 ft. Gin. by 27 ft. by 
| 12 ft. She has been built to the order of the Campbel- 
{town and Glasgow Steam Packet Company (Limited), 
and to class 100 A 1 at Lloyd’s, and is being supplied 
with compound engines which are expected to drive her 
ata pe of 14 knots per hour, 

LIVERPOOL ARCHITECTURAL AND ENGINEERING SOCIE- 
TIES.—A joint meeting of these societies was held on 
Wednesday, May 13, at the rooms of the Architectural 
Society, 9, Cook-street, Liverpool, when a paper by Mr. 
W. Goldstraw on ‘‘ Science and Art in Connection with 
Buildings” was read by the author. 





RoyaL METEOROLOGICAL Socrety.—The usual monthly 
meeting of this Society was held on Wednesday evening, 
the 20th inst., at the Institution of Civil Engineers, 25, 
Great George-street, Westminster, Mr. RK. H. Scott, 
F.R.S., President, in the chair, when the following papers 
were read: 1. ‘‘ The Temperature Zones of the Earth 
Considered in Relation to the Duration of the Hot, Tem- 
perate, and Cold Period, and to the Effect of Tempera- 
ture upon the Organic World,” by Dr. W. Koppen, Hon. 
Mem. Inst. R. Met. Soc. 2. ‘* Velocities of Winds and 
their Measurement,” by Lieutenant Colonel H.S. Knight, 
F.R. Met. Soc. The author, after describing the various 
ways of ascertaining the direction and velocity of the 
wind, makes several suggestions for the improvement of 
Robinson’s anemometer. 3. ‘*On the Equivalent of 
Beaufort’s Scale in Absolute Velocity of Wind,” by Dr. 
W. Koppen, Hon. Mem. R. Met. Soc. The author refers 
to Mr. C. Harding’s paper read before the Society in 
December last, ‘‘ On the Anomalies in the Various Wind 
Velocities given by different Authors as Equivalents for 
the Numbers in Beaufort’s Scale,” and, as illustrating the 
point, calls special attention to the want of agreement be- 
tween the volocities obtained by Mr. Scott, and those sub 
sequently obtained by Dr. Sprung, and confirmed by him- 
self. 4, ‘* Note on a Peculiar Form of Auroral Cloud 
seen in Northamptonshire, March 1, 1885,” by the Rev. 





James Davis, 
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THE engravings above illustrate a direct-acting ram 
pump constructed by Messrs. Frank Pearn and Co., 
of Manchester, for purposes where a heavy pressure is 
required, such as for hydraulic presses and lifts, pipe 
lines, and military water supplies in desert countries. 
The steam cylinder is placed in the centre, and drives 
a ram from each end of the piston-rod. The method 
by which the steam is distributed is shown in the de- 
tail views (Figs. 2 and3). The main slide valve K is 
operated from two independent sources; it is first 
moved into sucha position that it closes the exhaust port, 
and then slightly opens the steam port, and secondly, it 
is carried over by an auxiliary steam cylinder (Fig. 3) 
to give fullopening to the steam. These two opera- 
tions are effected as follows: The piston-rod C carries 


an extension D which is coupled by the link E to the | 


lever F, pivotted at G. The lever F is double, and 
stands astride of the piston-rod. At its upper ex- 
tremity itis coupled by two rods H to a block or cross- 
head that can slide between stops J J! on the rod 
which connects the valve K to the piston M (Fig. 3). 
The lever is also connected through a second lever to 
the slide M. When the piston B is approaching the 
end of its travel the crosshead I meets the stop J and 
carries the valve K with it, closing the exhaust port, 
and causing all the clearance space to be filled with 
compressed vapour, so that the piston, together with 
the pump rams, is brought gradually to rest, and the 
water valves have time to drop quietly on to their seats. 
At the same time the slide valve L has been moved to 
admit steam to the piston M, and this travels forward 
carrying the valve K to the full extent of its stroke, so 
that the steam obtains admittance to the cylinder A. 
The subsidiary cylinder has separate steam and ex- 
haust ports, the latter of which are closed by the 
piston before it reaches the end of its stroke. If the 
piston B should, by any chance, pass the point where it 
1s designed to stop, its motion opens the steam port 
and opposes the full pressure to its further progress. 


The auxiliary cylinder is made as a separate casting, | 


and is mounted where it is exposed to full view, and 
is accessible on all sides. All the parts are strongly 
made, and there are no intricate passages that are 
difficult to follow, or are liable to become choked. 








DEFENCES OF TABLE BAY.—We learn that some hundreds 


of convicts will be shortly employed on defence works for | 


Table Bay. 








THE IRON AND STEEL INSTITUTE. 
Address of the President, Dr. Percy, F.R.S. 
(Continued from page 564.) 
THE next subject to which I invite your attention is the 


hot hammering of iron and steel. The effect of strongly 
heating iron or steel is to increase intermolecular space, 
and, as a consequence, to give greater freedom of move- 
ment to the component molecules. But greater freedom 
of movement favours the action of the crystallogenic force. 
On cooling, the molecules of the metal, by the operation 
of that force, arrange themselves so as to become an ag- 
gregation of definite and similar geometrical forms, which 
in the case of iron, is that of the cube or one of its deriva- 
tives, such as the regular octahedron ; or, in common lan- 
guage, the metal is said tocrystallise. Now, other things 
being equal, the size and distinctness of the crystals are 
more or less proportionate to the temperature to which 


the metal has been raised, the slowness of the subsequent 


cooling, and to its freedom from mechanical disturbance 
| during cooling. 
aqueous solution of a salt, stirring, as every one knows, 
prevents not the formation of crystals, but the formation 
of large and distinct crystals. Now, the effect of this 


mechanical disturbance by stirring, in the case of a saline 


solution, appears to be precisely analogous to what, in the 
case of a mass of highly heated iron, results from me- 
chanical disturbance by hammering during cooling. In 
both instances the action of the crystallogenic force is, in 
greater or less degree, interfered with. The texture of 
the metal, if I may be allowed the use of that expression, 
| is modified, but not absolutely changed by hammering ; 

and that modification of texture is found to be accom- 

panied by a corresponding increase in tensile strength. 
| This, I presume, is what is meant by iron workers when 
they talk of the improvement in the quality of iron caused 
by putting plenty of ‘‘ work” into or upon it. 

Granting, for the sake of argument, that what I have 
| stated as to the relation between the character of crystal- 
line structure and tensile strength is correct, it may 
reasonably be asked why that relation should exist, 
whether it be one of cause and effect or one of mere con- 
comitance, and, if the latter, how is such concomitance 
to be explained? To answer these questions would in- 
| volve rather recondite considerations concerning the force 

of cohesion and intermolecular forces, and would require 

much more time than I have at my disposal. My object in 
| raising these questions is to remind our workers in iron 
| and steel how much material for inquiry and thought is 
| presented by some of the commonest operations in which 
| they are engaged. 

The question may now naturally be expected to occur to 
the minds of my hearers, whether there is reason for sup- 


During the cooling of a hot saturated 


posing that the application of great pressure to a mass of 
highly heated, but not fused iron or steel, will be likely 
to produce the same effect during cooling as the concus- 
sive action of hammering? It has recently been asserted 
that such application of pressure to steel under the condi- 
tions mentioned, has been tried and found to improve its 
quality in a marked degree, but how far this may be true 
future experiments alone can determine. Should the 
question be answered in the affirmative, it seems reason- 
able to infer that in the case of iron, the cause is inter- 
ference with the action of the crystallogenic force, as bas 
been suggested in the case of hammering ; but, in the case 
of steel, there may be an additional cause, the presence of 
carbon, to which I will advert in the sequel. _ 

The forging of iron and steel by hydraulic pressure 
was first introduced and practised many years ago by Mr. 
Haswell, who at that time and till recently, carried on 
engineering works at Vienna. He had been a pupil of 
Sir William Fairbairn, as the latter himself informed me. 
There were beautiful drawings of Mr, Haswell’s hydraulic 
forge hammer, as it was called, in the Austrian Depart- 
ment of the International Exhibition in London in 1862. 
and carefully executed engravings of it in the catalogue 
of articles sent to the Exhibition by the Austrian Society 
of State Railways. The hammer was patented in this 
country. The system of hydraulic forging has, as vou are 
aware, been adopted by Sir Joseph Whitworth, at whose 
works I had the satisfaction of seeing it in operation some 
years ago; and I may be permitted to take this oppor- 
tunity of acknowledging my obligation to Sir Joseph, 
and thanking him for the valuable information relating to 
iron and steel which I have always freely received from 
him, and for the privilege of admission to his truly mag- 
nificent establishment for the purpose of acquiring in- 
struction. Hydraulic forging seems to be admirably 
adapted to the manufacture of large objects, on the 
strength and soundness of which human life may specially 
depend, such, for example, as marine shafting and heavy 
guns. The Institute will, in the future, it is to be hoped, 
receive communications on this very important subject, 
containing evidence founded on experience. 

We must all of us, 1 fancy, be amused with what may 
be termed the big hammer craze, of which lately so much 
has been said and written by persons not particularly well 
qualified, either by theoretical or practical knowledge, to 
express an opinion on the forging of iron and steel. They 
appear to imagine that the excellence of the forging must 
in every case be directly proportionate to the size of the 
hammer, a fallacy on which I need not expatiate. That 
very large hammers are required in particular cases no one 
can deny ; but it is obvious there must be a definite rela- 
tion between the size of the hammer and the work to be 
done. Possibly some visionary engineer may exist who 
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looks upon the 100-ton hammer of to-day asa toy, and 
conjures up in his imagination the 1000-ton hammer of the 
future. Baron Munchausen tells that in his day there 
was a brass gun capable of discharging a ball weighing 
1100 lb., with a charge of not less than 330 1b of powder. 
Nobody believed the baron then, nor, indeed, until re- 
cently, would any one have believed him. But I need 
hardly remind you that the achievements of our modern 
artillerists have more than proved the possibility of what 
in the baron’s day was conceived to be absurd. When, 
however, the properties of matters and the nature of the 
operation of forging are considered, the probability of the 
appearance of a monstrous 1000-ton hammer becomes ex- 
ceedingly faint. 

T now come toa subject of very great interest, and which, 
to my regret, I shall only be able to deal with in a cursory 
manner—it is the solidification of molten steel under in- 
tense pressure. Long ago I have seen copper, and even 
flint-glass, subjected to similar treatment, the pressure, 
however, being much less than, indeed not comparable 
with, that applied to steel. In the case of copper, it was 
done with a view to impart greater soundness and com- 
pactness to what may be called, for lack of a better ex- 
pression, the texture of the metal, and thereby to render 
it more suitable for rolls used in calico printing ; and in 
the case of glass, which it was vainly hoped might be sub- 
stituted for copper in the manufacture of such rolls, it 
was done with a view to get rid of air bubbles. Sir Joseph 
Whitworth, as you are aware, was the first to produce, as 
an article of commerce, cast steel which, during solidifica- 
tion and subsequent cooling, had been subjected to intense 
compression, if indeed he were not the first, as I believe 
he was, to propose and adopt this process. Such steel is 
designated by Sir Joseph “‘ fluid compressed steel,” and is 
now generally known by that name. If I do not err, the 
idea of thus compressing steel originated in the notion 
that the formation of blowholes, due to bubbles of gas in 
the molten metal, might be thereby prevented ; and fur- 
ther, that the steel would be rendered specifically heavier, 
and, as a consequence, more compact in texture. 

Now there is only one way, it appears to.me, in which 
compression could possibly act in causing these bubbles 
of gas to disappear, and that is by inducing their absurp- 
tion or occlusion by the molten metal, just as in the reall 
analogous case of applying pressure to water from whic 
bubbles of carbonic acid gas are escaping. But notwith- 
standing our knowledge of the subject of occlusion has 
been much extended during the last few years, I doubt 
whether it is sufficient to justify a positive opinion on the 
absorption or occlusion 7, molten steel of the gas of which 
these bubbles consist. That the bubbles should be ex- 
truded by compression from liquid steel is incompre- 
hensible, because pressure on a liquid acts equally in all 
directions, and, consequently, the position of a bubble of 
gas in liquid steel would not be changed by compression. 
That intense compression will greatly reduce the size of 
the bubbles, and may, therefore, be advantageous, there 
can be no doubt, but that it should completely destroy 
them, except occlusion come into play, is inconceivable. 

It has been supposed that the specific gravity of steel 
solidified under compression is greater than that of the 
same steel cast in the usual manner, not under compres- 
sion, and free from blowholes. But this supposition is 
erroneous, as the results of experiments, which I am 
about to submit to you, will, I think, demonstrate. 

Some years ago I had the opportunity of testing its 
correctness under exceptionally favourable conditions. I 
determined the specific gravity of the bottom, middle, 
and top of an ingot of compressed steel, and of the middle 
and bottom of an ingot of the same steel not compressed, 
and found it to be practically the same throughout. The 
mean specific gravity was 7.8438, and the extremes were 
7.8483 and 7.8387, the difference being 0.0096. have 
the satisfaction of adding that the specific gravity of 
portions of the same pieces of steel which I examined 
was determined by one of the ablest of our living chemists, 
with these results, mean specific gravity 7.841, the 
— being 7.845 and 7.840, showing a difference of 
0.005. 


I have previously stated that so far from the specific 
gravity of malleable iron being increased by cold ham- 
mering, it is sensibly decreased ; that is, supposing it to 
be free from internal cavities, except, of course, such as 
may be regarded as intermolecular. But in the hot ham- 
mering of malleable iron there may be increase of specific 
gravity due to diminution or actual closing up of any 
internal cavities, other than intermolecular, provided 
the hammering cease when the metal has become cold. 
The same, I believe, is true of various other malleable 
metals. Now there is one question relating to the ham- 
mering and compression of iron and steel to which I may 
here appropriately direct your attention. It is, whether 
in the closing up of empty space, other than molecular, 
by either of those operations, welding may occur at tem- 

ratures below that in the common process of welding? 

hat it is not impossible, I think, may be inferred from the 
facts which I will now mention. In a large lathe for turn- 
ing a special class of work, rotation was given by means 
of a cross-shaft carrying a worm, which geared into a 
large wormwheel fixed to the main lathe spindle. The 
end of the cross-shaft was provided with a flat-ended 
steel plug, which bore against a similar plug rigidly 
fixed to the frame of the lathe, but capable of adjustment. 
The two steel surfaces in contact were made as hard as 
possible, and were specially provided with an arrange- 
ment to keep up a constant supply of oil. Three or four 
times in the course of fifteen years it has happened that 
the two pieces of steel have adhered so firmly together 
that it was impossible to break them asunder at the sur- 
face of contact. I am indebted for this information, and 
for two illustrative specimens which I have now in my col- 
lection, to my friend and former student, Mr. James 
Taylor, who is at present engaged in the great and most 





interesting steel works of Messrs. Firth, at Sheffield. I 
have been recently (1882) favoured by Mr. William E. 
Gray with the notice of a similar instance of welding, if 
so it may be called, which was observed at the india- 
rubber, gutta-percha, and telegraph works at Silvertown, 
Essex, and also with an illustrative specimen. The sub- 
ject was the steel stud of a spindle in one of the gutta- 
percha core machines. To resist the thrust of this spindle, 
a steel screw was brought to bear on the end of it, 
which, by constant friction, became so firmly adherent 
to the end of the spindle, that it is described as 
‘fused on it.” This shaft or spindle was, at the time, 
going at the rate of 427 revolutions per minute. Such an 
accident was regarded as of very rare occurence, and 
the manager of the works said it was the first time he had 
seen one of the kind, and that indeed he had never heard 
of such an occurrence. 

Whatever may be the opinion entertained respecting 
this kind of adhesion, whether it should or should not be 
regarded as of the nature of welding, it is certain that, in 
effect, it is tantamount to welding. It was the result of 
friction under great pressure, and though considerable 
heat must have been evolved in the process, yet the speci- 
mens show no indications, not even re sages of 
having been exposed to anything approaching a welding 
heat. Now, let us consider what occurs in the hammer- 
ing or slow compression of iron and steel. Is there not 
friction amongst the particles of the metal, often repeated 
under the concussive action of the hammer, and slow and 

rsistent under ae yet equally intense, it may 

, in both cases? If so, it suggests the possibility of 
friction playing a perhaps not unimportant part in the 
process of hammering as well as in that of gradual com- 
pression, and may assist in explaining the modus operandi 
of the Whitworth process of compression, 

It is only three years ago that Il read an account of what 
was set forth as a novel process of tempering steel, which 
was communicated to the French Academy of Sciences, 
It is stated to consist in heating an ingot or bar of steel 
to redness, inclosing it in a box which it exactly fills, and 
then subjecting it to enormous hydraulic pressure, even 
15 tons to the square inch, which 1s continued until it has 
become cold. Steel so treated is said to be very highly 
tempered, and suitable for magnets, having a remarkable 
degree of resistance, by which, I presume, is meant re- 
markable power of retaining magnetism. This steel, it is 
asserted, is now being used in the manufacture of tele- 
phones, and makes excellent and very fine tools, The 
compression, it is alleged, may be so regulated as to im- 

rt any required degree of temper to the steel. How 
~ what is claimed for this steel may be correct, it must 
be left to steel manufacturers to determine; but this cer- 
tainly cannot be claimed for the process of making it, 
namely, any great novelty, as in the Whitworth process, 
in operation so long previously, the ingot of steel was 
allowed to cvol after solidification, for some time at least, 
under precisely the same conditions, 

There is one effect, and it would not surprise me if it 
should prove to be the most important effect, which the 
compression of liquid steel during solidification may pro- 


duce, that is, of so modifying the texture of the metal as | 
to increase its tenacity and ductility, qualities which the | 
Whitworth steel possesses in a very high degree, as shown | 


by trials of the severest kind. As I have previous] 
spoken of this subject of texture and its association wit 
tenacity, I need not say more upon it. 

Hitherto we have only considered the physical changes 
which may possibly result from the hammering of steel, 
and from the intense compression of molten steel during 
solidification as well as afterwards. We have now, how- 
ever, to inquire as to the chemical changes which may 

ssibly be effected by those operations respectively. But 

fore doing so some observations may not be out of place 
concerning the supposed modes of existence of carbon in 
steel, a subject which has for many years attracted much 
attention, which has been investigated by able chemists 
and metallurgists, and which is yet, in my judgment, far 
from exhausted. That our knowledge respecting it should 
still be imperfect would not be surprising if the opinion, 
which a gentleman of some note in the scientific world is 
reported to have expressed not many years ago, were 
founded on fact, namely, that no competent chemist had 
up to that time dealt with the chemistry of iron and steel 
in relation to metallurgy. It may afford satisfaction, 
perhaps not untinctured with malevolence, to the chemists 
who before that time had the presumption to meddle 
with it, to learn that the gentleman in question has added 
nothing to our knowledge of that subject, but has had the 
misfortune to burn his own fingers, not in a literal sense, 
by embarking in the manufacture of steel. 

To treat the subject of the modes of existence of carbon 
in steel in a comprehensive manner would require not one 
hour but many hours ; and, therefore, however fascinating 
it may be—and it is fascinating—in a scientific point of 
view, and however important—and it is important—in a 
practical point of view, I shall only be able to touch on a 
few prominent points. That carbon is diffused through 
the substance of iron which has become steel, and that on 
that carbon depend the essential properties of steel, 
there can be no doubt. But, when so diffused, is 
the carbon simply intermixed mechanically with the 
substance of the steel, and if so, is the intermixture of 
the nature of solution, or is there actual chemical com- 
bination between the carbon and the iron? Further, 
supposing carbon may exist in one or more of these 
states, may two or all of them co-exist in the same steel, 
anc if so, is the mode of existence of carbon the same in 
hard or tempered steel, as in soft or annealed steel ? Such 
are some of the questions which naturally suggest them- 
selves to those who study the subject, 

These questions have been investigated by chemists of 
undoubted skill in manipulation, accuracy of observation, 
and sound judgment. The answers which they have sup- 


plied are to the effect that carbon may exist in steel— 
solid, not liquid steel, it is to be understood—in a state 
of mechanical intermixture, and that then it is in the con- 
dition of graphite ; that it may exist in a state of chemical 
combination, forming a definite carbide of iron which is 
diffused through the mass of the steel ; that it may exist 
wholly in the state of chemical combination, or partly in 
that state and partly in the form of graphite; that the 
mode of its existence is determined by the treatment 
which the steel has undergone; and that upon that 
0 ae ceteris paribus, depend the properties of the 
steel. 

The Institution of Mechanical Engineers appointed, 
as you aware, what was termed a research committee to 
investigate the question of the hardening, tempering, and 
annealing of steel; and in November 5, 1879, the sub- 
committee issued their first report, in which a summary 
was given of all that was supposed to be known on the 
subject. In addition were cited various speculative 
opinions, some of persons certainly not of high eminence. 
But in October, 1881, the Institution published a report, 
and another and final one in January, 1885, of a very 
different character from the first, of the value of whic 
two latter reports I have no hesitation in expressing a 
confident opinion, which, I feel sure, will be shared by 
the members of our Institute who have read them. They 
contain a record of the long and laborious investigations 
of the subject under the direction of my friend, Sir 
Frederick Abel, and a summary of the conclusions at 
which he has arrived. Those only who have had ex- 
perience in delicate and tedious chemical manipulation 
can rightly estimate the difficulties which had to be en- 
countered in the prosecution of analytical investigations 
of this kind. 

The conclusions at which Sir Frederick Abel has 
arrived, and which specially bear upon the subject now 
under consideration, are these: Firstly, in hardened steel 
the mode of existence of the carbon is mainly, but might 
be wholly, the same as in molten steel. He found it to 
contain only a small and variable proportion of a detinite 
carbide of iron of the formula Fe*C. (i.e., composed of 
93.33 per cent. of iron and 6.67 per cent. of carbon), which, 
to use his own words, he thinks is ‘‘ probably due to the 
unavoidable and variable extent of imperfection, or want 
of suddenness, of the hardening operation; so that, in 
some slight and variable degree, the change due to anneal- 
| ing takes place prior to the fixing of the carbon by the 
| hardening process.” 
| Secondly, in annealed steel the carbon exists entirely, 
| or nearly so, as carbide of iron of the formula Fe*C., 
| which is equally diffused through what is designated 
‘*the mass of metallic iron.” 
| Thirdly, in tempered steel the carbon exists partly in 
| the state in which it exists in hardened steel, and partly 
|in the state of carbide of iron. The formation of this 
| carbon is thus explained by Sir Frederick Abel, and to 
| prevent the possibility of misrepresentation, I give his 
| explanation in his own words. ‘The maintenance,” he 
writes, ‘‘ of hardened steel in a moderately heated state 
causes a gradual separation (within the mass) of the 
carbide molecules, the extent of which is regulated by the 
degree of heating, so that the metal gradually approaches 
in character to the annealed condition ; but, even in the 
best result obtained with blue-tempered steel, that 
approach, as indicated by the proportion of separated 
carbide, is not more than about half-way towards the con- 
dition of annealed steel. The carbide separated by 
chemical treatment from blue and straw-tempered steel 
has ‘ same compositlon as that obtained from annealed 
steel.” 

The carbon in the state of carbide should probably be 
regarded as so much mechanically entangled forei 
matter; and, therefore, as not materially affecting the 
properties of the steel. The malleability of a metal, 
through the mass of which is mechanically diffused a 
large amount of foreign matter, may not be sensibly 
affected thereby. Thus I found no difficulty in rolling an 
ingot of copper which contained not less than 22 per cent. 
of metallic tungsten, the whole of which, it is certain, was 
_— in a state of mechanical suspension. If this view 

correct in the case of steel, then it follows that it is 
— the carbon, which is not separated in the state of 
carbide, that determines the physical quality of the metal. 
But it may be that in tempering, the condition of the 
carbon not separated as carbide is somewhat modified. 

Sie Frederick Abel mentions a circumstance which he 
considers important, namely, that in estimating the total 
carbon in the steels on which he operated, the carbona- 
ceous matter left after the complete removal of the iron 
by an aqueous solution of cupric chloride, the agent which 
he used for that purpose in all of his experiments, pre- 
sented differences in appearance according to the con- 
dition of the steel. In sume cases it was in large pieces, 
“‘as though it had been a continuous plate;” and in 
others ‘‘in a powdery form.” These facts, he suggests, 
may bear on the “‘ general question of the condition in 
which carbon exists in steel of a particular composition, 
but in different physical conditions,” and may lead to the 
discovery of some simple chemical process by which it 
might be possible to establish a connection between the 
physical characteristics of steels, and the comparatively 
slight variations and the modes of existence of the carbon 
which they contain. There is also another point which is 
noteworthy, and that is the want of uniformity in the 
diffusion of the carbon through the steel, which Sir Frede- 
rick Abel occasionally observed, even in the same piece, 
though of very small dimensions. 

To chemical analysts, who may be disposed further to 
investigate the subject of the modes of existence of carbon 
in steel, I venture to suggest, as at least worthy of trial, 
the removal of the iron by electrolysis. Since the intro- 
duction of the process of what is called “‘acierage,” 
namely, the electro-deposition of a thin layer of iron on 
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engraved copper-plates, with the view of enabling them 
longer to endure the wearing action of inking and print- 
ing, and since the researches uf Jacobi on the same sub- 
ject, the mode of applying the electric current for that 

urpose is pretty well understood. Many years ago I 
availed myself of the same agency in an experiment made 
in order to ascertain whether carbon could combine with 
copper; and gave a full description of the process ina 
voramne containing an account of the metallurgy of copper 
which I published in 1861. 

(To be continued.) 








PADDLE-WHEEL STEAMERS. 
Cn the History of Paddle-Wheel Steam Navigation.* 
By Mr. Henry SANDHAM. 
(Concluded from page 434.) 

1844.—The following are the names of some well-known 
short-voyage vessels on the Thames in 1844, both of wood 
and of iron: Father Thames, Sons of the Thames, Royal 
Adelaide, Royal George, City of Canterbury, Sir Edward 
Banks, William Wilberforce, Red Rover, &c. For sea 
voyages to and from London in the general coasting 
service of Great Britain were employed, with many other 
steam vessels, the Dundee and Perth, built by J. Wood 
in 1834, engines by R. Napier, 265 nominal horse-hower, 
wheel 24 ft. in diameter; London, built by J. Wood in 
1836, engines by R. Napier, 305 nominal horse-power ; 
City of Aberdeen, City of Glasgow, and City of London, 
built and engined by R. Napier in 1844, 405 nominal 
horse-power, cylinders 70fin. in diameter, stroke 64 ft., 
wheels 28 ft. in diameter ; Duke of Sutherland and Earl 
of Aberdeen, built and engined by R. Napier in 1847, 
nominal horse-power 375 and 395 respectively, wheels 
25 ft. and 25ft. 10in. in diameter. In this connection 
should be mentioned a paddle steamer faithful both to her 
station and to paddle-wheels, the Baron Osy, trading from 
London to Antwerp. The first steamer of this name, 400 
tons, was built about 1840. A new Baron Osy, 792 tons, 260 
nominal horse-power, built of iron by the late John Scott 
Russell, was placed on this station in 1855. In 1863 she 
was sunk in the Thames by collision, was raised, and was 
improved both in hull and in steam power. She then 
continued her work until 1875, in which year the present 
Baron Osy paddle steamer was built by Mitchell and Co., 
Low Walker, Newcastle ; 245 ft. by 30 ft. by = ft., 1100 
tons, and 300 nominal horse-power. Her boilers, ma- 
chinery, and engines on the oscillating compound system 
were furnished by Thompson and Co, 

David Napier, of Millwall, turned out two remarkable 
iron-built vessels, with high-pressure upright or steeple 
engines driving feathering-float wheels of his own design ; 
particulars of these vessels are difficult to procure. In 
1839 he had improved the construction of iron ships by in- 
troducing double bottoms ; and in 1842 and 1847 he intro- 
duced in the upright or steeple engines the use of two or 
four piston-rods with appropriate connections to drive the 
main shaft of the engine. The names of his steamers were 
the Eclipse and the Isle of Thanet. The Eclair and 
Rocket were other celebrated iron-built steamers at this 
time. 

1844.—Hitherto iron had not been adopted for the con- 
struction of ships for the Royal Navy. . 1844 two iron- 
built gunboats of 340 tons burden, 150 nominal horse-power, 
are mentioned as completed at Glasgow ; and in 1845 two 
other gunboats with iron hulls were turned out at Black- 
wall for the Navy. In 1845 the iron yacht Fairy, pro- 
pelled by a screw, was built at Blackwall by Ditchburn 
and Mare for the Queen’s use ; 312 tons and 128 nominal 
horse-power. The Myrmidon, of 370 tons and 150 horse- 
power, and the Bloodhound, of 378 tons and 150 horse- 
power, by RK. Napier and Sons, Glasgow, with the 
Daiebed frigate of 1400 tons, by John Laird, were also 
completed. 

In the period 1845-65 the four following companies were 
working small iron paddle-wheel steamers on the Thames 
between London Bridge and Westminster Bridge. Some 
of these vessels attained considerable speed, and are still 
at work on the same station under the London Steamboat 
Company. 

1. The Citizen Company, 1846. 

2. The Iron Steamboat Company, 1838. 

3. The London and Westminster Steamboat Company, 
1835-6. 

4, The Halfpenny Fare Steamers (Dyers’ Hall Com- 
pany), 1846. 

The first of these small companies ran boats fitted by 
Messrs. John Penn and Sons with oscillating engines of 
about 25 nominal horse-power. Their boats were named 
Citizen A, B, C, &c., and were also called after the several 
city guilds—Haberdashers, Fishmongers, Loriners, and so 
on. 

The second ran boats of a rather larger and swifter 
class, which were built by Ditchburn chiefly, and were 
also engined by Messrs. Penn and Sons, and were named 
Moonlight, Starlight, Daylight, and so on; later followed 
Matrimony, Wedding Ring, &c. 

The third ran vessels from London Bridge to the Surrey 
side of Westminster Bridge. They are said to have been 
known as the flower boats from their names: Blue Bell, 
London Pride, Camelia, Dahlia, &c. 

The Citizen and Iron Steamboat vessels ran at fares from 
twopence upwards, according to distance. They went up 
river to Chelsea and to Kew. The London and West- 
minster boats charged one penny per journey. 

The fourth ran vessels from Dyer’s Hall Wharf, near 
London Bridge, to the Adelphi, Strand. They were of 
15 nominal horse-power, and consumed about 2} ewt. of 
coal per hour. Their hulls were constructed fore and aft 
ends alike, so as to run either way without turning round. 





_* Paper read before the Institution of Mechanical 
Engineers. 


Their engines, with oscillating cylinders by Messrs. Joyce 
and 40., are said to have been on the compound system, 
working with high-pressure steam from boilers by Mont- 

omery. Their names were Ant, Bee, and Cricket. 

he Cricket’s boiler unfortunately exploded in August, 
1847, whilst waiting at London Bridge at the busy time 
of the day. The boats had two rudders, one at each end, 
which, when not required for use, were locked fast and 
formed part of the hull. The Cricket is said to have 
been replaced by the Sunshine. These halfpenny fare 
steamers were greatly patronised by the poorer working 
classes of the metropolis. The Endeavour, built in 1829 
by Maudslay and Field, and engined by them with oscil- 
lating —. ran from Hungerford (Market) to Rich- 
mond, This pioneer of Thames river steamers was fol- 
lowed in 1835 by the Fly, furnished with oscillating 
engines by Spiller, of Battersea. 

It is impossible within the compass of this paper to do 
justice to the many rapid and remarkable port we made in 
iron shipbuilding between the years 1850 and 1860, even 
though attention be confined to paddle-wheel steamers 
only. Details of many vessels not mentionod but of great 
importance will be furnished in time, it is hoped, to this 
Institution. Such information about early paddle-wheel 
steamers and their performances is greatly wanted. As 
an instance may be quoted the Wave Queen, 210 ft. by 
15 ft., 80 nominal horse-power, designed and built in 1852 
by the late J. Scott Russell. Since 1860 a gradual decline 
of paddle-wheel steamers seems to have set in. 

n 1861 the celebrated paddle-wheel Cunard liner 
Scotia was built of iron at Glasgow by R. Napier and 
Sons. She was 4050 tons burden, 1000 nominal horse- 
power, with side lever engines having cylinders 100 in. 
in diameter and 12 ft. stroke. She is the last of the 
Atlantic Ocean paddle steamships. In 1871 she was sold, 
and is now a twin screw steamship, altered and engined 
by Laird Brothers. The Scotia was preceded by the 
Persia, 3585 tons burden, 1200 nominal horse-power, speed 
11% knots per hour, built of iron and engined by R. Napier 
and Sons in 1856. 

The diagonal system for wooden shipbuilding of Messrs. 
Johns and O. Lang, once called the “‘lath and plaster” 
system, was first tried on the Thames about 1834-37 in the 
construction of the steamers Ruby, Red Rover, City of 
Canterbury, and others. The composite construction of 
ships—party iron and partly wood—was introduced by 
Ditchburn and Mare, of Rotherhithe, in 1844, in building 
one of the Waterman Woolwich packets, and in the Little 
Western paddle steamer. The first iron steam vessel built 





on the Thames was the Daylight paddle steamer by 
| Ditchburn and Mare, 1838. Messrs. Samuda Brothers 
| and J. and G, Rennie, in 1857, turned out the first steel- 
| built vessels on the Thames. 

| The compound expansion engine was first proposed by 
| Jonathan Hornblower in 1776, and in 1804 was improved 
| by Arthur Woolf, by whose name it is still designated. In 
1872-73 a powerful set of oscillating engines on the com- 
pound system was placed by Messrs. Laird Brothers in a 
paddle-wheel steamer built by them at Birkenhead. 

The Era paddle steamer, 1841, was fitted by Spiller, of 
Battersea, with a compound or Woolf engine, having 
cylinders 173 in. and 20 in. in diameter, stroke 20 in. 
Mr. Spiller’s water-tube boiler supplied steam at 40 lb. 
per square inch. A surface condenser and steam regene- 
rator, on the system of Mr. Zander, a Swedish engineer, 
was fitted to the engine. Coke was used as fuel. 

As regards steamers employed in the various channel 
and sea routes around Britain, the screw propeller is 
gradually superseding the paddle-wheel. A notable in- 
stance is in the fleet of steamers of the Great Eastern 
Railway now running between Harwich and Antwerp. 
So late as 1880a powerful paddle iron steamer, the Lady 
Tyler, was built by Messrs. T. and W. Smith, Newcastle, 
for this service, and was fitted with compound steeple 
engines by Messrs. R. and W. Hawthorn. Each engine 
has three cylinders, one 33in. and two 44in. in dia- 
meter, and 5ft. stroke ; boiler pressure 701b. per square 
inch. She has since been rivalled by twin-screw vessels, 
the Norwich and the Ipswich, built in 1883 by Earle’s 
Shipbuilding Company, Hull, of 1400 tons burden, with 
engines of 300 nominal herse-power collectively ; speed 
13 knots per hour. 

Home Services.—The various home services still per- 
formed with paddle steamers are, as far as the compiler 
knows, as follows: 

Holyhead and Kingstown. In early days the Admiralty 
fulfilled the mail service. The City of Dublin Steam- 
—— Company’s paddle steamers: Leinster, Ulster, 

funster, and Connaught, four sister vessels, iron-built in 
1860 by Messrs. Samuda Brothers, and Messrs. Laird 
Brothers, about 348 ft. by 35 ft. by 20 ft.; 2039 tons 
burden, 720 to 750 nominal horse-power, speed 21 miles 
per hour. The engines are oscillating, those of the Leinster 
and Connaught by Ravenhill and Co., those of the Ulster 
and Munster by Boulton and Watt. The feathering-float 
paddle-wheels are 34 ft. full diameter, each having four- 
teen floats of 12 ft. length and 4 ft. depth; their dip is 
5? ft. at a deep draught. These steamers are now under 
alteration and improvement by Messrs. Laird. They 
will be assisted by a new vessel, the Ireland, steel-built, 
380 ft. by 38 ft., oscillating engines 6000 nominal horse- 
power, speed 20 knots per hour, building at Birkenhead 
by Laird Brothers. 

The London and North-Western Railway fleet plying 
between Holyhead and North Wall, Dublin, built of iron. 
The Violet and Lily, built in 1880 at Birkenhead by Laird 
Brothers, with engines of 3000 indicated horse-power, 
represent their earlier sisters Rose, Shamrock, Eleanor, 
and others. The newest vessel is the Banshee, built in 
1884 by Laird Brothers, 310 ft. by 34 ft. by 14 ft., 
= tons, 3500 indicated horse-power, speed 19 knots per 

our. 
The London and South-Western Railway 





service 








between Southampton and Havre is run by the South- 
ampton and other steamers. One of them, not long since 
on this station, had powerful condensing engines on Sea- 
ward’s atmospheric principle of 1850. She, and the Thames 
steamer Sapphire, are the only two vessels the compiler 
is aware of that were fitted with engines on this plan. 
The engines had three vertical fixed cylinders with open 
tops, the downstroke of the pistons being consequently 
due to atmospheric pressure. A small working engine on 
the same principle was exhibited by Messrs. Seaward in 
1855 at the Paris Exhibition, and is now in the Conser- 
vatoire des Arts et Métiers. 

The Channel Islands service, worked from Southamp- 
ton and Weymouth, by the South-Western and Great 
Western Railways. The Normandy, iron-built, 1863, b 
James Ash, Millwall, 210 ft. by 24 ft. by 14 ft., had oscil- 
lating engines of 220 nominal horse-power, by John 
Stewart and Co., Poplar, with surface condensers ; 
boiler pressure 22 lb. per square inch, speed 144 knots per 
hour. The Cygnus, Aquila, and other paddle steamers are 
still running. 

Milford __ to Waterford and Cork. Paddle 
steamers of the Great Western Railway, built by 
Messrs. W. Simons and Co., of Renfrew, in 1877. The 
vessels are fitted with compound oscillating engines, hav- 
ing cylinders 50 in. and 90 in. in diameter with 6 ft. stroke, 
and paddle-wheels 24 ft. in diameter. 

Bristol to Cork and Waterford : information wanting. 

Liverpool and Fleetwood to the Isle of Man: worked 
ry the Isle of Man Steam Packet Company, Douglas. 

he smallest vessel is 518 tons gross. Thelargest, Mona’s 
Isle, is 1500 tons gross, and measures 330 ft. by 38 ft. by 
15 ft., with 4500 indicated horse-power. 

Barrow-in-Furness to Belfast and the Isle of Man. 
Modern paddle-wheel steamers built of steel in 1880-83, 
chiefly by the Barrow Shipbuilding Company. 

Queenborough and Flushing. A_ recent service of 

addle steamers started by. the Netherlands Zeeland 

teamship Company in 1876 with English-built vessels. 
They have oscillating engines on the cempound system. 
The Prinses Marie, built of iron in 1877 by John 
Elder and Co., Govan, 1652 tons gross, 600 nominal 
horse-power, is a type of the fleet ; she is 278 ft. by 35 ft. 
by 244 ft. The compound oscillating engines, with boilers 
and machinery, are by Elder and Co. 

The Folkestene and Boulogne service of the South- 
Eastern Railway, worked for many years now, has been 
refurnished with modern vessels, of which the Albert 
Victor, built in 1880 by Messrs. Samuda Brothers, of 
Poplar, and fitted with oscillating engines by Messrs. J. 
Penn and Sons, is a representative. In 1845-6 the 
steamer Prince Ernest, and in 1846-7 the Lord Warden, 
and others, 446 tons, 160 nominal horse-power, were built 
by Messrs. Laird for this service. 

The Dover and Calais service was carried on by the 
Admiralty up t> 1840 inclusive. Among the earliest mail 
boats were the wooden paddle steamers Ariel, 152 tons, 
60 nominal horse-power; Beaver, 128 tons, 62 nominal 
horse-power ; Swallow, 133 tons, 70 nominal horse-power ; 
and Widgeon, 162 tons, 90 nominal horse-power. They 
were followed by iron-built vessels, of which the first on 
the station was the Dover, by Laird Brothers, 1840; 
113 ft. by 21 ft. by 9% ft., 228 tons, 9) nominal horse- 
power. This service is now fulfilled by the London, 
Chatham, and Dover Railway and the South-Eastern Rail- 
way. The Princess Mary and Princess Maud were built 
in 1844 ; the latter, by Ditchburn and Mare, was fitted with 
Maudslay and Fieid’s vertical engines on the ‘ annular” 
system of Joseph Maudslay, 120 nominal horse-power ; 
her paddle-wheels were 19 ft. 4 in. in diameter. The 
Princess Alice had also been fitted with similar en- 
gines in 1843. The Samphire, an old favourite on this 
station, has diagonal engines by Ravenhill with two os- 
cillating cylinders placed opposite each other on the keel 
line, driving the cranks on the paddle shafts. More 
powerful and newer vessels of note on this station are the 
Maid of Kent, Wave, Foam, and Breeze. A still newer 
vessel in this service 1s the Invicta, built of steel in 1882 
by the Thames Iron Works Company, Millwall. Her 
dimensions are 312 ft. by 33 ft. by 17} ft., draught of 
water 84 ft., 1647 tons. Her engines, by Maudslay and 
Field, are 4000;indicated horse-power, and have oscillating 
cylinders 80 in. in diameter with 64 ft. stroke ; boiler 
ae 30 Ib. per square inch. The Invicta has been 

ollowed by the Princess Beatrice. 

The Dover and Ostend mail service was also in early 
days conducted by the Admiralty. It is now performed 
by the Belgian Government with iron-built paddle 
steamers of high speed constructed and engined by the 
Société Cockerill, Seraing, Belgium. 

The Newhaven and Dieppe service, worked by the 
London, Brighton, and South Coast Railway, beginning 
with small steamers on account of the bad entrance 
channel ,to Newhaven harbour. The newer paddle-wheel 
vessels employed are the Brighton and Victoria, built of 
steel in 1878 and engined by John Elder and Co., Govan. 
Dimensions 220 ft. by 274 ft. by 114 ft., 819 tons, engines 
of 300 nominal horse-power. 

Channel Service.—In connection with Channel steamers, 
mention must not be omitted of the attempts which have 
been made and are still probably under consideration, to 
prevent the passage from being unpleasant under any cir- 
cumstances of sea, wind, or weather. The paddle steamers 
Castalia, Calais-Douvres, and Bessemer have been con- 
structed to accomplish this problem. 

The Castalia was built in 1874 by the Thames Iron 
Works Company from designs by Captain T. W. Y. 
Dicey. She had two half-ship hulls, held firmly parallel, 
with space between them for the paddle-wheels. Her ex- 
treme length was 290 ft., extreme breadth 60 ft., draught 
of water 6 ft. The engines were on the diagonal arrange- 
ment. The machinery wasconstructed by Messrs. J. and 
A. Blythand Co. The career of the Castalia was neither 
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satisfactory nor enduring; her collective engine power 
was 260 nominal horse-power. 

In 1877 Messrs. Leslie, of Hebburn, Newcastle, built 
another double-hull vessel, at first called the Express, but 
now known as the Calais-Douvres. She differed from the 
Castalia in having two complete hulls, which, though sepa- 
rated, were kept together parallel to each other by strong 
wrought-iron girders. She is 300 ft. by 60 ft., and has 
engines of 4000 indicated horse-power. The paddle-wheels 
are placed between the two hulls. She commenced duty 
in May, 1878, and has kept her station since between 
Dover and Calais in the service of the London, Chatham, 
and Dover Railway. The steamer London Engineer, 70 
nominal horse-power, built and engined in 1818 by Messrs. 
Maudslay and Field, is an early example of a vessel with 
centre paddle-wheel. 

The Bessemer paddle steamer, iron built at Hull by 
Earle’s Shipbuilding Company, was launched in 1875. 
She had a complete ship’s hull, and in the centre of her 
length was slung a large swinging saloon, controlled by 
hydraulic arrangement and skilled labour, so as te keep 
the saloon always on the level irrespective of the move- 
ments of the ship’s hull. The saloon and apparatus were 
designed by Sir Henry Bessemer. The ship was tried at 
sea in January, 1875, and obtained a speed of 19 to 
20 miles per hour. She had four paddle-wheels, two on 
each side of her hull, fore and aft, thus reverting to the 
plan of Bell’s Comet of 1811; there were two sets of 
engines for each pair of wheels. The vessel was 350 ft. 
long, by 40 ft. beam. Her engines, by Earle’s Company, 
were 4000 indicated horse-power collectively. Both pairs 
of feathering-float wheels driven by them were 30 ft. in 
diameter, and were placed 106 ft. distant from each other 
fore and aft.* 

Saloon Steamers.—The class of paddle steamers known 

as saloon steamers is due to America, The saloon, or 
passenger accommodation entirely upon the upper deck, 
nas long been in vogue in the United States and Canada ; 
but here the plan was not taken up until 1863, when the 
Iona paddle steamer on the Clyde was constructed by 
Messrs. J. and G. Thomson, of Govan and Glasgow, for 
the Scottish tourist service of Messrs. D, Hutchinson and 
Co. The Iona is 245 ft. by 25 ft. by 9 ft.; draught a 
little over 4 ft. Her engines, by Messrs. J. and G. Thom- 
son, have oscillating cylinders 46 in. in diameter with 4 ft. 
stroke ; they make 42 revolutions per minute, equal to a 
piston speed of 336 ft., and drive paddle-wheels 20 ft. in 
diameter. On the upper deck is a saloon of 180 ft. total 
length, the top of which forms a promenade. The Iona 
has been followed by a larger vessel on the same plan, 
called the Columba. 

Saloon steamers were introduced on the Thames in 1866. 
The two first were the Albert Edward and Princess Alice, 
built for service on the Clyde by Messrs. Caird and Co., 
of Greenock. The Princess Alice was 2193 ft. by 20 ft. 
by 93 ft., 251 tons, 140 nominal horse-power. On 8rd 
September, 1878, she was totally lost in the river by colli- 
sion with the screw steamer Bywell Castle. 

Stern-wheel Steamers.—These seem never to have taken 
firm root in England. <A few are working on our canals 
as tow-boats only. In 1878 Messrs. Yarrow and Co., 
Poplar, turned their attention to this class of steamer for 
the navigation of the shallow rivers of South America. 
The Inez Clarke, 130 ft. by 28 ft., with a draught of only 
15 in. and a speed of 15 miles per hour, is an example of 
modern stern-wheel propulsion. The stern-wheel is driven 
by high-pressure compound horizontal engines, having 
cylinders about 15 in. and 27 in. in diameter, with 44 ft. 
stroke. The boiler is of locomotive type, and supplies 
steam at 120 lb. per square inch. The engines are placed 
right aft, whilst the boiler is right forward, to secure 
balance and even keel to the vessel in working. Mr. 
Morey, U.S.A., is said to have experimented in America, 
with oars and wheels, particularly with stern wheels, 1790 
to 1797. 

Another paddle-wheel steamship to be referred to on 
this occasion is the Great Eastern,t iron built in 1857 on 
the Thames by the late John Scott Russell from designs 
by Brunel. The ship was propelled by both paddle- 
wheels and a screw-propeller. he paddle engines, de- 
signed by Mr. Scott Russell in 1853, had four oscillating 
cylinders working diagonally (two and two) on the 
main-shaft cranks, They were 1000 nominal horse- 
power. The cylinders were each 74 in. in diameter 
with 14 ft. stroke, making 14 revolutions per minute. 
They formed two distinct engines, and had each 
their own air pumps, condensers, and other needful 
accessories. Each cylinder, cast in one piece, weighed 








* A full description of this steamer is given in a paper 
read to the Institution of Naval Architects in March, 
1875, by Sir Edward J. Reed, K.C.B., M.P. 

+ The dimensions of the Great Eastern steamship are: 
Length over all, 692 ft.; breadth, 83 ft.; depth, upper 
deck to keel, 60 ft. Displacement of ship loaded, 27,384 
tons. Immersed depth light, 15} ft. Draught of water 
at full load, 30 ft. Cargo and fuel space, 16,000 tons. Her 
launch at Millwall, broadside on to the Thames, lasted 
from November 3, 1857, to January 31, 1858. Her screw 
engines on the horizontal arrangement were by Watt and 
Co., Soho, Birmingham, nominal horse-power 1600. 
They had four cylinders placed opposite each other driv- 
ing the main shaft. Diameter of cylinders, 84 in. ; 
stroke, 4 ft. The four-bladed screw propeller was 24 ft. 
in diameter, and weighed 36 tons. The average steam 
pressure inthe ten main boilers of the Great Eastern was 
20 lb. to 25 lb. per square inch. The ship is built on the 
cellular system and has two skins with space between, 
2 ft. 10 in. ; twelve water-tight compartments, and seven 
partially so; two longitudinal bulkheads 60 ft. high, 
350 ft. long, 36 ft. distance apart. Floor plates or keel 
lin. thick. The thickness of inner and outer skin plates 
Zin., and of bulkheads, 4in. Speed on trial 144 knots, 
about 17 miles per hour. 





28 tons. The condenser weighed 36 tons. The upper 
frames of the engines, cast in four pieces, weighed 13 tons. 
The intermediate crankshaft was 26in. in diameter and 
22 ft. long, with main cranks 7 ft. long between centres ; 
it weighed 30 tons, and was made by Messrs. Fulton and 
Neilson, Lancefield Forge, Glasgow. The total weight 
of the paddle-shaft was 80 tons. The diameter of the 
paddle-wheels was 58 ft., equalling an advance of 60 yards 
in one revolution, They could be disconnected from or 
coupled to the engines at will. Though remarkable as 
being the largest iron built vessel ever constructed, it is 
understood that the ship is now practically laid aside ; 
consequently she may become entirely forgotten. 

Hydraulic or Water-Power Propulsion.—Water forced 
out by pumps and a steam engine, along sides or at stern 
of a boat. Ramsay or Rumsey, U.S.A., proposed this 
method of propulsion, carrying out a series of experiments 
in America from 1784 to 1793, and afterwards in London 
in 1805 with James Watt. Messrs. Ruthven, of Edin- 
burgh, took up the same idea again in 1843. In 1866 a 
small boat called the Nautilus was fitted out for testing 
Mr. D. Ruthven’s improved arrangements and proposals 
of 1849. She proved herself worthy of further trial and 
development, which at length culminated in the applica- 
tion by the Admiralty of the hydraulic or water-power 
system in 1866 to Her Majesty’s armour-plated ship 
Waterwitch, of 778 tons burden, built by the Thames 
Iron Works Company, Millwall, with engines of 160 
nominal horse-power by Messrs, J. and W. Dudgeon, of 
Blackwall, driving a centrifugal ppmp. The pump had 
a horizontal fan or turbine te 143 ft. in diameter, by 
which the water fed to it through perforations in the 
vessel’s bottom was forced out with great — through 

ipes laid fore and aft along the ship’s sides, on the line of 

er flotation. The direction given to the water jet from 
the pump, by means of regulating or controlling valves, 
caused the ship to go ahead or astern without any altera- 
tion in the motion of the engines. 

John Allen, M.D., author of ‘‘Specimina Iconogra- 
phica,” London, 1730, had proposed the water jet mode 
of propulsion in 1730. A pump or other means was to be 
employed for projecting a driving stream of water from 
the vessel. 

There have been seen working on the Thames from 
time to time some curious schemes for driving small 
steamers. Particulars about these would be very interest- 
ing and instructive. 

The Locomotive, about 1840, a paddle steamer working 
up the river to Richmond and Hampton Court. She was 
iron built, by Ditchburn, and fitted by Braithwaite and 
Milner entirely on the plan of the locomotive high-pres- 
sure boiler and engine. The exhaust was carried direct 
into the boiler funnel, causing the locomotive beats ; 
hence the boat’s name. She was followed by the Cardinal 
Wolsey, fitted with a single direct-acting engine by the 
same makers, and for the same service. 

The Propeller, about 1845, an iron vessel driven by two 
hugh dash-boards in lieu of paddle-wheels. These dash- 
boards were driven with the ae action of a ‘‘ dadd 
long-legs” or spider, by means of levers connected with 
the engines, which also drove the boards reversely as re- 

uired, so as to obtain ‘‘ ahead” or “‘ astern” motion of 
the vessel. The Propeller ran between Greenwich and 
Blackwall, but did not enjoy a long or successful career. 

A small boat driven by a huge dash-board at the stern, 
which was thrust into the water by a pair of engines 
through rocking levers, was persevered with for a long 
time, but it seems never to have attained practical value. 

It appears that from 1783 to 1791 Mr. Fitch, an 
American inventor, had experimented with his proposals 
to propel a vessel by means of shovels driven or worked 
by a steam engine. In 1791 he tried to introduce his 
plans into France. 

American Beam Engines.—The American plan of driving 
paddle-wheel steamers by a single powerful beam engine 
has never met with favour in Britain. The steamers 
North America and New World are types of these 
American vessels. The New World was built in 1849 and 
engined in 1850 by T. F. Secor, of New York. She was 
376 ft. long, 36 ft. beam, 10} ft. depth of hold. She hada 
single engine, with the frame of wood, and a cast-iron 
skeleton beam trussed with wrought iron, 26 ft. long by 
26in. deep at main centre. The connecting-rod to the 
crank was also of iron and trussed. The cylinder was 
76in. in diameter, with a stroke of 15ft., and made 
eighteen strokes per minute. The paddle-wheels were 
454 ft. in diameter, the floats 11#ft. long by 3ft. deep. 
The steam pressure in the boilers 301b. to 351b. per 
square inch; 6000lb. of anthracite coal was burnt per 
hour. The speed of the New World was as much as 20 
miles per hour. The steamers on the River Hudson are 
usually fitted with condensing engines, whilst those on 
the Mississippi have chiefly non-condensing engines. 
Messrs. A. and J. Inglis, of Pointhouse, Glasgow, have 
recently furnished a fleet of iron steamers for service in 
China, mostly engined with a single beam engine. The 
Hankow, built 1873, the Ho-Nam, and the Kiang-Yu, 
built in 1882, are three of their vessels. The Hankow is 
308 ft. by 42ft. by 152ft.; gross tonnage, 3073. The 
engine cylinder is 72in. in diameter, stroke 14ft. The 
wheels are 38 ft. in diameter. The vessel’s speed is 13 
knots per hour. The Ho-Nam was fitted with a beam 
engine on the compound system, having two cylinders at 
one end of the beam. The Kiang-Yu, with others, was 
fitted with compound diagonal engines. In 1884 two sister 
vessels, the Saturno and Olympo, were completed b 
Messrs. Inglis for service on the River Plate, Sout 
America. Each was 286 ft. by 34 ft. by 12ft., and was 
fitted with a compound beam engine having two cylinders 
at one end of the beam ; the speed on trial averaged 15} 
knots per hour. 

Tugs.—Paddle-wheel steamers for towing purposes still 
continue to be built for sea and river service all round 
our coasts. The following paddle tugs are mentioned 





in illustration, and as representing this class of paddle 
steamer : 

The Paul, built by Messrs. Laird Brothers at Birken- 
head in 1880-81, 130 ft. by 25} ft. by 15}ft., was fitted 
with two sets of independent engines, which covld be con- 
nected or disconnected and worked separately at will. 
They were on the compound system with inclined oscillat- 
ing cylinders, each set of engines having two cylinders 
28} in. and 48 in, in diameter and 5ft. stroke; collective 
power, 941 indicated horse-power ; working steam pres- 
sure, 60]b. per square inch ; speed, 10.9 knots per hour. 

The Albatross, built at South Shields by Messrs, 
Hepple and Co. ; 140 ft. by 19ft. by 8} ft. Lever engines 
of 53 nominal horse-power. Speed, 13 knots per hour, 

The Mount Etna, built in 1880 by R. Chambers, Dum- 
barton ; 145 ft. by 214 ft. by 134 ft. Engines by Rankin 
and Blackmore, of Greenock, with compound inclined 
cylinders 25in. and 48 in. in diameter and 6 ft. stroke ; 
working steam pressure, 70 1b. per square inch. 

The largest paddle-wheel tug recently completed is per- 
haps one built in 1884 by Messrs. Alley and MacLellan, 
of Glasgow, 240 ft. by 35 ft. by 8 ft., with engines of 1000 
indicated horse-power. 

At Belfast there was completed in 1882 by Messrs, 
Macllwaine and Lewis, the paddle steamer Monkstown, 
140 ft. by 16 ft. by 8 ft. She was fitted with oscillating 
engines ; and with her sister, the Albert, is employed for 
service at Cork. 

Steam Ferries.—The well-known ferry steamers plying 
across the river Mersey to and from Liverpool may be 
recorded as a special type of paddle-wheel steamer. They 
are iron-built, having both ends alike, and run at equal 
speed either end first. The Cheshire, one of the earliest, 
150 ft. by 30 ft. by 12 ft. in hull, 48 ft. extreme width, 
130 nominal horse-power, was built in 1863 at Liverpool 
by Hill, Lawrence, and Co., from designs by the late Mr. 
C. Harrison, and has been followed by several similar 
steamers. On the Thames a scheme was started in 1876 
for a service of steam ferry boats across the river below 
London Bridge. Two paddle steamers were put on duty, 
the Jessie May and the Pearl, about 85 ft. by 42 ft. by 
9 ft., 30 nominal horse-power, working with steam at 
35 lb, per square inch. They ran either end first, and 
were designed to carry simultaneously horsed vehicles 
and cattle, as well as passengers. Owing to many difti- 
culties this ferry was ultimately given up. 

Steam Trawlers.—Another useful application of paddle- 
wheel steamers is as steam trawlers in the North Sea 
fishery. The Flying Dutchman, built in 1880, the Flying 
Fish, built at Sunderland in 1882, of 90 nominal horse- 
power, and the Constance, built at South Shields in 1882 
by Eltringham, with engines of 40 nominal horse-power, 
represent a recent and special class of modern steam fish- 
ing craft. 
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SHIPS. 


7741. W.B. Thompson, Dundee. Construction of 
Steamships, &c. (sd. 5 Figs.) May 15, 1884.—The bulk- 
heads at the ends of the engine and boiler rooms are constructed 
as a double casing, the sides of the rooms being constructed in a 
similar manner. Cold sea water is forced by a pump to circulate 
through the spaces inclosed by the double casing. (Accepted 
March 6, 18835). 


9769. G. T. Dickinson. Newcasle-on-Tyne. Paddle 
Wheels or Propellers for Ships. (6d. 3 Figs) July 4, 
1884.—The periphery of the wheel is provided with helical or 
screw-like blades, the outer part of the blade or blades —. 
curved, and the mid portion being preferably more elevated an 
broader than the end portions, so that as the wheel is rotated the 
blades give a very effective and smooth action in propelling. The 
wheel is preferably constructed of a number of annular frames 
with recesses in their periphery so situated as to receive the inner 
portions of the screw blades, and retain them firmly in position 
upon the wheel, the fastening being effected by bolts and lugs. 
(Accepted March 17, 1885). 


10,143. A.M. Clark, London. (J. L. Eshelman, Lead- 
ville, Col., U.S.A.) Construction of Sea-Going Vessels, 
(6d. 8 Figs.] July 14, 1884.—The hull is built up of series or layers 
of steel tubes placed side by side with steel skins between the 
different series. The tubes and skins gradually increase in thick- 
ness from the outer towards the inner side of the hull. The tubes 
are jointed together end to end by plugs, each tube forming a 
water-tight compartment. The keel, keelson, and sister keelson, 
and the sternpost are made hollow and the knee beams and carl- 
ings consist of hollow tubes. In plan the vessel has the form of 
an ellipse pointed at the front end. The keel is also curved on 
an elliptical line from the bow to the stern. The vessel is pro- 
vided with armour formed of hollow links. (Accepted March 31, 
1885). 

11,676. A. MacLaine, Belfast. Propulsion of Ships, 
&c. (4d. 3 Figs.) August 27, 1884.—The vessels are constructed 
with two separate propeller spaces placed one before the other at 
the after end of the vessel. The propellers overlap one another. 
(Accepted March 17, 1885). 


SHIPS’ FITTINGS. 


Anchors for Ships, 
1$84.—The anchors are fitte: 











3880. J. H. Beary, Lond 
&c, (6d. 10 Figs.) February 265, 











May 22, 1885.] | 
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with from one to four flukes, the lower flukes being fixed or 
hinged. The upper flukes are hinged so that, when shut up, their 
points will be in contact with a ring in the crown, and the lower 
flukes will nearly touch the hinges of the upper ones. The cable 
is fitted to the shanks between the hinges of the upper and lower 
flukes. (Sealed May 5, 1885). 


3903. W. H. Gales, London. Ships and Mooring 
Anchors. [6d. 2 Figs.) February 25, 13884.—The flukes or 
arms are attached to the crown on the extremity of the shank by 
a central pivot, so that when eanted the flukes or arms take their 
entire bearing upon and parallel with the shank, thus giving a 
free distribution of the strains. (Sealed May 5, 1885). 


5888. J. H. Smiles, Stockton-on-Tees. Hand and 
Steam Steering Gear. [(id. 2 Figs.) April 3, 1884.—The 
hand-steering wheel is mounted on a sleeve through which passes 
a crankshaft. By means of a clutch the sleeve can be secured 
either to the crankshaft or to the handwheel, A pinion on the 
sleeve gears with two pinions on shafts parallel to, and one on 
cither side of the main shaft. Pinions on the ends of these shafts 
gear with two wheels on the ends of a shaft on which the chain 
barrel is mounted. The valve gear is similar to that described in 
Specification 3799 of 1882. The frame is angular and box-like in form, 
being cast in one piece. In order to avoid the noise of the gear- 
ing the spurwheels are cast hollow and dise-like, with or without 
holesfrom side to side, the cores being left in and the vent holes 
plugged up. (Accepted March 13, 1885). 


8394. S. Pitt, Sutton, Surrey. M. G. V. Bos, Leyden, 
Holland. Mariner’s Compass. [td. 2 Figs.) May 29, 
1884.—A massive wheel is kept in very rapid rotation by means of 
two electromotors, and its axis is mounted so as to be truly hori- 
zontal, but is otherwise free and isolated, so that it aligns itself 
with the meridian of the place. Means are described for prevent- 
ing the influence of shocks and exterior vibrations upon the com- 
pass. (Accepted March 24, 1885). 


BOATS. 


6940. J. H. L. Tuck, San Francisco, U.S.A. Sub- 
marine Boats, &c. ({6d. 5 Figs.) April 29, 1884,—The body 
of the vessel is preferably cigar-shaped, and is divided into any 
suitable number of compartments. The motor and principal ap- 
paratus is contained in one compartment, which is of sufficient 
size to admit of the required number of people. The bottom of 
the boat is provided with independent water compartments con- 
nected with a pump, so that water can be admitted to or forced 
fromthem. The horizontal and vertical movements are etfected 
by two screw propellers, one at the end and the other at the 
bottom, these movements being guided by an ordinary rudder, 
and by an auxiliary or tail rudder. Centrally within the boat are 
formed water lock compartments within which the look-out may 
stand, and which are connected with the ballast compartments by 
pipes. The top of the boat is provided with a hinged mast for 
the air supply, the mast can be raised or lowered. When employed 
for firing torpedoes the torpedoes are secured to the boat, and can 
be released by the look-out, when they rise by their own buoyancy. 
Each of a pair of torpedoes are connected by electric conductors 
coiled ona reel at the top of the boat, and under the control of the 
look-out, By means of a battery the torpedoes may be exploded at 
the proper moment. (Sealed May 3, 1885). 


BOAT DETACHING GEAR. 


65@8. A. W. Ramsay, Inverkeithing, Fife. Launch- 
ing Torpedo, &c., Boats. (6d. 16 Figs.) April 18, 1884.— 
The boats are carried ona raised railway, the carriages running on 
longitudinal lines at the side of the vessel, or on transverse lines 
amidships, the boats lying fore and aft. The vessel is fitted at each 
side with apair of davits each consisting of a vertical stem bent 
out horizontally at its upper end, and fitting at its lower end in 
an eye in aswivelling pinion. The davits are fitted with hoisting 
tackle by which the boat is lifted out of its carriage, the davits 
being then swung round on their vertical axis in the usual manner. 
The davits then swivel simultaneously on their horizontal axis 
until the boat is at a sufficient distance from the water level, when 
the boat is automatically disengaged. Suitable gearing is pro- 
vided for lowering the stems of the davits. (Sealed April 17, 1885). 


8947. A. G. Brookes, London. (/. S. de B. Yelloby, 
M.S. “ Dido.”) Boat-Lowering Apparatus. [(id. 10 Figs.) 
June 13, 1884.—This relates to apparatus designed to release a 
boat from her falls at both ends simultaneously when water-borne. 
The illustration shows the parts by which the boat is suspended. 
A link on the lower block of each fall engages with the suspending 
hook B of the apparatus attached to the boat, the hooks B being 
kept in position by connecting parts connected to B*. Guards El 





forming part of the suspending brackets E prevent any possibility 
of either link becoming unhooked as long as the parts B* are con- 
nected. When the boat is water-borne the locking stud is with- 
drawn from the slot of the releasing bolt, the strain is taken off 
the fore and aft parts, the releasing lever H falls by its own 
weight, and the hooks B turn over and disengage the links. Two 
claws K work on the same centre as the hook B, and are 
sufficiently strong to bear the weight of the boat, and are pushed 
out of use before the apparatus is brought into operation. (Ac- 
cepted March 27, 1885). 


10,155. T. A. Harper, Liverpool. Apparatus for 
Launching Boats. (6d. 2 Figs.) July 15, 1884.—The appa- 
ratus consists of a cradle mounted on a swivelling or revolving 
stand, and supported at each end by chocks or stays. It is 
pivotted at the centre of its length to a supporting stud, so as to be 
capable of being raised or lowered at either end. The stud is 
secured in a support fixed to the deck in which it has a swivelling 
movement. When required to launch the boat, the cradle is 
turned round until the boat projects out over the rail. The boat 
is then manned and the cradle tilted, and at a suitable moment 
the boat is launched. (Accepted March 17, 1885). 


2809. E. P. Alexander, London. (i. F. Foster, Decatur, 
Ill., U.S.A.) Boat Detaching Apparatus. [6d. 8 Fis.) 
March 3, 1885.—The eye bolt consists of a stationary or main 
standard having pivotted to it a section provided with curved ex- 
tensions locked by means of a rotating lock bolt engaging with the 
curved extensions. The lock bolts of the two eye bolts are simul- 
taneously released by one handle, allowing the boat to fall. (Ac- 
cepted April 3, 1885). 





FOG HORNS. 


4484. J. Bryceson, London. Fog Horns. [6d. 3 Figs.) 
March 6, 1884.—A series of cylinders arranged radially round a 
shaft have their pistons connected to a crank on therod. Air 
drawn into cylinders is forced into a wind chest containing one or 
more reeds in connection with trumpet tubes which project above 
the frame to receive the trumpet mouths which may be turned 
inany direction. (Sealed May 5, 1885). 


DOCKS, PONTOONS, &c. 


7921. J. Stanfield, London. aigwers for Raising 
and Lowering Vessels and for Transporting and 
Storing them. [6d. 10 Figs.) May 19, 1884.—The slipway 
is provided with parallel lines of rails on which runs a carriage con- 
structed in two parts so arranged that the vessel having been 
received upon the double carriage, this with its load may be 
drawn along the slipway and then the upper carriage with the 
vessel moved off from the lower carriage and along other lines of 
rails. This arrangement of carriage is clearly shown in Figs. 1 and 
2, Inanother arrangement a comb-like carriage runs on parallel 
lines of rails and supports the vessel at a sufficient number of 
points leaving free spaces between the points of support, so that 


Fig. 3. 











the carriage can be passed over a sectional receiving platform 
through the intervals of which the carriages and vessel can pass. 
When the rails have different inclinations at different parts, the 
vessel is carried as shown at Fig. 3 on girders 3, projections on the 
underside of which enter recesses in the middle of girders 2. The 
girders 3 are connected at their ends with the girders 2 by rack 
and pinion gear 4. The carriages are drawn up by chains which 
near the top of the incline are Jed along passages and kept taut 
by weights. The chains are operated by rams arranged one above 
and the other below the passage and provided with hooks which 
alternately engage with the links of the chains and draw the chain 
a distance slightly greater than the length of one link. (Accepted 
March 24, 1885). 

9029. A. Taylor, Newcastle-on-Tyne. Floating 
Dry Docks or Pontoons. (6d. 5 Figs.) June 16, 1884.— 
The docks or pontoons are constructed with the sides tapering 
longitudinally for the purpose of reducing the area of side in pro- 
portion to the stability required, reducing the weight of the dock 
and the capacity of the tanks, and allowing light and air free 
access to the vessel in dcck. The sides are tapered so that their 
greatest depth is in the centre, and their leastat the ends. (Ac- 
cepted March 27, 1885). 


2096. J. Stanfield, London. Slipways for Trans- 
porting and Raising and Lowering Vessels. (6d. 
2 Figs.) May 19, 1884.—To convey a vessel from one side of a 
mound to another, say from a low-level canal to a high-level canal 
overan intervening bank, a slipway is employed having a tank upon 
it in which the vessel is kept floating whilst in transit. The 
ascending vessel is counterbalanced by a descending vessel, or by 
water contained in a tank. (Accepted March 24, 1885). 


LOCOMOTIVES. 
6784. A. McNeill, Liverpool. Tramway Locomo- 
tives Driven by Gas. (Sd. 8 Figs.) April 25, 1884.—The 


engines are driven by the explosion of a mixture of air and gas, the 
gas being supplied from a gas generator attached to the engine, 
and capable of producing a constant supply. The engine is con- 
nected by belting to the hinder pair of wheels of the tramcar, 
these wheels driving the front wheels by belting. The pulleys 
are constructed in halves, and are mounted on a ball keyed on the 
axle, being driven by pins projecting from the axle. By this 
arrangement the belts will run evenly when the axle is swivelled 
to pass round a corner. The gas may he generated from petroleum 
or other mineral oil. The front wheels of the car rotate about a 
fixed centre, being operated by pinions and a lever. (Accepted 
April 10, 1885). 


1719. J. C. Craven, Greenbush, New York, U.S.A. 
motives. (6d. 10 Figs.) February 7, 1885.—The for- 
ward portion of the boiler B rests in a saddle box J provided with 
passages a each leading from the exhaust ports of the cylinders. 
These passages unite in a divided chamber } from which vertical 
pipes d and e extend. The pipesd are semicircular and unite to- 
gether after encircling the boiler in the exhaust valve chamber 
divided in its lower portion and opening at its upper portion ina 
vertical discharge pipe. Valves work in each compartment of 

























the exhaust chamber and fit so as to be steam-tight between the 
chambers and the curved sections of the wall of the chamber, the 
valves being mounted on a shaft. The arrows in Fig. 3 show the 
direction the exhaust steam takes. The valves are operated by 
suitable gear so as to regulate the escapeopening. The pipee leads 
from the chamber b beneath the boiler to the front end of the ash- 
pit below the firebed D. The rear terminating end of this pipe e 





communicates with the chamber L, arranged transversely to the 
pipe and horizontally across the ash-pan, and is provided with a 
mouth. The chamber L is located within the air funnel M con- 
tracted at its rear end and provided with an oblong discharge 
mouth. Its upper and lower walls project outwardly and are ex- 
tended forward. The mouth of the pipe e projects rearwardly to 
a short distance within the air funnel M. The ash-pan is provided 
with a pivotted door provided with a lifting rod projecting upwards 
and provided with a handle. (Accepted March 10, 1885). 


RAILWAY PERMANENT WAY. 

8787. A. E. Adlard, London. Tram Rails and 
Permanent Way. (6d. 5 Figs.) June 10, 1884.—The rails 
can be sprung in chairs suitably shaped to receive them and hold 
them within the recesses thereof by means of their own elas- 
ticity. Referring to the illustration, the rails A are formed with 
a deep groove or channel B slightly from the central line, so as 
to leave a tread C for the wheels on one side and a slight guard 














D on the other. The bottom and lower portions E are rounded so 
as to sit in chains F having corresponding seatings. The upper 
portions of the rail are inclined as shown. To secure a rail in its 
chair, the bes pr} ends are forced together by a clipping appliance 
as shown, and the rail is then put in place and the clip removed 
when its two sides spring out and firmly secure it. (Accepted 
March 31, 1885). 


8926. A. E. Adlard,London. Railway Permanent 
Way. [6d. 2 Figs.) June 13, 1884. The web of the rail is 
tapered towards its lower end, which is provided with a bulb. The 
chair has a shaped upper part, and a wide slot of such a depth as 
to allow of the head of the rail resting on the tops of the chair at 
each side of the slot. The bottom of the slot is undercut for the 
reception of the bulb of the rail into which it springs when the 
rail is forced home. (Accepted March 31, 1885). 


9233. J. H. Johnson, London. (C. Seguin, A. Odé, J. 
E. Filassier, and G. P. E. Bruneau, Paris.) Permanent 
Way of Railways. (6d. 8 Figs.) June 20, 1884.—The sleepers 
are of metal and have preferably an I shape in cross section, the 
lower part being much broader than the upper part on which the 
rail rests. The chair or rail support rests on a block of elastic 
material preferably of oak, having its upper face slightly in- 
clined towards the centre of thetrack. (Accepted March 31, 1885). 


12.786. V. Corteen, Sheffield. Bolt and Nut for 
Railway Purposes. (6d. 4 Figs.) September 25, 1884.—The 
nut is parallel and of the same size as the bolt for half its length 
from the inner face. The other half is gradually increased in size. 
Each face of the nut is punched with holes tapering inwards. The 
outer end of the bolt isslotted. The nut is first screwed up, and 
the end of the bolt is then expanded by means of a tapering chisel, 
and a pin or keeper isdrawn through the holes in the nut and the 
slot in the bolt. (Accepted March 10, 1885). 


17,005. E. Brasier, New Cross, Surrey. Lock Nuts. 
{4d. 3 Figs.) December 29, 1884.—A conical recess is formed 
in the screwed end of the bolt so that when the nut is screwed 
home the end of the bolt can be expanded by a punch. (Accepted 
March 27, 1885). 


816. B. Gallagher, Lynn, Mass., U.S.A. Rail Fasten- 
ing Device. (4d. 9 Figs.) January 20, 1885.—A metal or other 
spring is introduced between the upper side of the rail flange 
and the inside of the head of the spike that is driven into the tie 
or sleeper. (Sealed May 1, 1885). 


833. W.R. Lake, London. (E£. L. Collins, Camden, N.J., 
and C. F. Pike, Philadelphia, Penn., U.S.A.) Preserving 
Railway Sleepers, &c, (6d. 6 Figs.) January 20, 1885.— 
The wood is first steamed, then dried by radiated heat, and finally 
subjected to the action of an antiseptic material vaporised by 
radiated heat. (Sealed April 28, 1885). 


1529. W. Corteen, Sheffield. Fish Plates. [4d. 
5 Figs.) February 4, 1885.—The edges of the plates are made 
flat in the centre, and the substance of the plate is extended from 
the inside at the middle part, so as to pass underneath the heads 
of both ends of the rail at the neck of the same, the extended parts 
being oval and fitting into corresponding recesses in the rail. A 
bolt passes through the centre of the plate, and there are two bolts 
on either side of the central bolt. (Sealed May 12, 1885). 


RAILWAY CAR COUPLINGS. 


7740. J. Darling, Glasgow. Coupling Apparatus 
for Railways, &c., Vehicles. [6d. 4 hg8-] May 15, 1884.— 
This relates to improvements on the apparatus described in Specifi- 
cations 331 and 3449 of 1883. Referring to the illustration, an 
elevation, the shank a of the coupling hook, which is pivotted to 
the existing hook c of ordinary chain couplings, is provided at its 
underside with a pivotted eye v fitted loosely into the shank. One 
end of a lever g passes through the eye rv, and its other end is 
tubular, and is mounted on a shaft 7 carried in bearings. One end 


of the tubular part is cut away and a projection on the shaft works 
in the recess so formed, so that the shaft r can be turned to a 
limited extent without raising the shank a and hook j. A projec- 
tion w on the tubular part, when the coupling is in its raised 
positior, enters a slot in a plate x pivotted to the fixed plate ¢, and 
forced to take the position shown by a spring z. In order tocouple 
the vehicies, the coupling is raised by rotating the shaft r, the 
projection on the shaft raising the lever 4 into the horizontal 
position, and the projection w on the tubular part of the lever 
passing into the slot in the plate x and locking the coupling in its 
raised position. The two vehicles are then brought together, and 
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the hooks j pivotted to the shank by which the vertical pivots / 
engage, their forward ends entering the recesses p in the opposite 
stocks. In uncoupling, the shaft r is rotated Sodeuinete, the plate 
xz being depressed by a projection on the shaft, and thus releases 
the lever q, which falls with the coupling to its lowest position. 
(Sealed May 5, 1885). 


8114. H. Stephenson, Beighton, Derby. Coupling 
Apparatus for Railway Vehicles. (6d. 7 Figs.) ne 23, 
1884.—A set of links are mounted on a transverse rod mounted 
in brackets fixed to the end of the vehicles, the rod turning in the 
brackets or the links on the s. The links are connected toa 
horizontal rod having a handle at each end and cranked to fit 
round the end link of the coupling chain to which it is secured by 
straps. (Accepted March 10, 1885). 


8505. T. Bolt, Middlesbrough-on-Tees. Couplings 
for Railway es, &c. (6d. 18 Figs.) May 31, 1884. 
The buffers and drawbars of each end of the carriage are con- 
nected together in such a manner that when the buffers are forced 
inwards, the two drawbars are also forced inward, or when one 
buffer is forced inward when on a curve, the corresponding 
drawbar is forced inward and the opposite drawbar and buffer 
are forced outward, so as to cause equal contact and pressure 
on both sides. The coupling is effected by means ofa rigid pro- 
jecting bar attached to one drawbar, and having a barbed head 
which enters between a pair ef hinged jaws on the drawbar of the 





next vehicle, and forces them open against springs. The springs 
can be withdrawn, and the jaws opened to uncouple by means of a | 
| 









































system of levers. Referring to the illustration, the buffer rods A 
are attached to the ends of elliptical springs B, and are guided 
in cross-stays of frames. The centre box C of each spring is fitted 
with trunnions working in bearings, allowing it to swing like a 

m. A volute spring between the centre box and the cross- 
stay may be arranged to receive any violent shock. The drawbar 
beams E are fitted freely on pins in double eyes secured to the 
buffer beams F. The drawbars H are attached to the beams E, and 
work the springs J. The rods A pass through eyes in beams 
E, and operate the beams by adjustable nuts. The coupling bar 
M on one vehicle is opposite the coupling box L of the adjacent 
vehicle. Modifications of the above described arrangement are 
illustrated. (Accepted March 17, 1885). 


8639. J.B. Hannay, Lochlong, and J. Cowan, Glas- 
. Couplings for Railway ‘Wagons. (6d. 3 Fig.) 

une 5, 1884.—A transverse shaft mounted in a bracket is operated 
by a hand lever from either side of the vehicle, and operates by 
means of a lever arm and a chain a U-shaped link whose ends are 
jointed to the free end of a forked link fitted to embrace the 
ordinary draw hook on which it is free to swivel vertically, The 
U-shaped link can thus be raised off the hook of the adjacent 
wagon or lowered thereon. The transverse shaft is cranked at its 


centre. (Accepted March 20, 1885). 
9235. N. S. Russell, London. Couplings for 
Vehicles. (6d. 2 Figs.) June 20, 1884.—A universally swivelling 


female conical socket A, having therein a vertical opening a, 
through which is passed transversely a bolt B, is connected to one 
end of the vehicle. A male conical buffer E has passing trans- 
versely through it a bolt D carrying a hook C, with which the bolt 
B engages, and is secured to the drawbar F of the adjacent 
vehicle so as to be capable of swivelling in a horizontal direction 
at a point f, a vertical opening in the buffers E and A admitting 
of the rising and falling of the hook C. When desired to couple, 




















the vehicles are brought together and the male buffer E enters the 
female buffer A. The eccentric d, on which the hook C' is mounted, 
is then turned by means of weighted levers so as to draw the hook 
close up to and force it against the bolt B. To uncouple, the 
eccentric is turned in the reverse direction so as to free the hook 
from the bolt B so that it can be turned on the eccentric and the 
vehicles separated. (Accepted April 10, 1885). 


F 13,949. W. Lloyd Wise, London. (W. R. S. Jones, 
Ajmere, India.) Central Draw and Buffer Gear. (8d. 
13 Figs.) October 21, 1884.—The gear is provided with a coup- 
ling-hook which may engage with the coupling-pin of an adjacent 
vehicle, and also with a coupling-pin which may be engaged by 
the coupling-hook of an adjacent vehicle. Both the hook and the 
pin are so arranged with relation to a tightening device that a 
tight connection of the two vehicles can be effected. Referring 
to the illustration which clearly shows the construction of one 





| with chilled parts on each side in the face of the shoe, each chilled 


be effected by an eccentric. Several other similar arrangements 
are shown and described, (Accepted March 13, 1885). 


RAILWAY BRAKES. 


8798. W. Lloyd Wise, London. ‘(J. Seubich, 
ing and Stopping Rail ° -, Vehicles. 
[6d. 2 Figs.) June 10, 1884.—A pinion on the axle drives a wheel 
on a crankshaft connected by two rods to the ends of a bar sup- 
ported by two links pivotted to the vehicle. These two links form 
slotted guides in which slides the crosshead of a piston rod con- 
nected to a piston working in an oscillating cylinder provided with 
air inlet valves at each end. The stroke of the piston is varied by 
moving the crosshead nearer to or further from the pivots of the 
link. The piston draws in air which is compr within the 
cylinder, and forms a counterforce to the turning of the axle. 
(Accepted March 20, 1885). 


9764. J. P. Davies, Chester. Brake Apparatus. 
(6d. 2 Figs.) July 4, 1884.—A longitudinal shaft can be driven 
by means of suitable gearing from each end of the car or engine, 
and operates by means of chain gearing two parallel spindles having 
on them right and left screw threads working respectively in nuts 
in the near brake blocks, and in yokes connected by tie-bars to the 
far brake blocks. When a number of vehicles are worked together, 
the central spindles are coupled together throughout the train. 
On turning the spindles, the near blocks are forced against, and 
the rear blocks drawn against, the wheel, or vice-versa, according 
to the direction of rotation. (Accepted March 4, 1885). 

1113. A. J. Boult, London. (/. J. Lappin, Toronto, 
Canada), Brake Shoes. [4d. 4 Figs.) January 26, 1885.— 
This refers to Specification 2056 of 1884. The shoe is provided 


Dresden). 


part being opposite to an unchilled part, the soft metal being on 
each side and around the inner edge of the chilled parts. A con- 
tinuous waved rib of soft metal is thus formed, running along the 
aa of the shoe and strengthening the same. (Sealed May 5, 
1885). 





RAILWAY SIGNALLING. | 
7315. J. Enright, London. Conduc a Current 
of Electricity to or from a Train in Motion. ([4¢.) | 
May 6, 1884.—A long insulated conductor studded with springs 
carried upon the train comes in contact with the heads of posts 
along the side of the line of railway, and having smooth insulated 
metallic heads connected with the line wire. (Accepted March 
6, 1885). 


16,735. H. J. Allison, London. (L. J. Phelps, New York, 
U.S.A.) Communicating between Moving Train and 
Fixed Stations, or between Mo ains. [6d. 
4 Figs.) December 20, 1884.—A conductor, parallel to the line 
conductor placed between the rails, is carried by the moving 
vehicle, and is acted on by induction from the line conductor. The 
receiving instruments consist of a polarised relay, whose arma- 
ture retains the position in which it is placed by a current of 
one polarity until a succeeding current of the opposite polarity 
affects it. By a simple make-and-break or reversal of the 
current, each of the characters making up a signal may be trans- 
mitted through the simple reversal of current produced by the 
inductive action between the line conductor and the apparatus 
on the car. Contact points controlled by the transmitter mo- 
mentarily close a shunt around the relay when the circuit closed 
by the transmitter is broken. (Sealed May 5, 1885). 


RAILWAY POINTS. 

8057. J. Steven, Glasgow. Interloc Railway 
Points. (6d. 6 Figs.) May 22, 1884.—A train tablet is inserted 
ina case and a notch on its periphery acts on a pin connected to a 
lever which is forced against the resistance of a spring into such a 
position that an eye on its forward end is intermediate between 
two pins carried on a transverse shaft. This shaft can then be 
moved through an arc so as to raise a locking bar free of a slot 
in the bar through which the points are actuated, the lid of the 
ease being also locked down. When the tablet is removed 
the transverse shaft is locked, the eye on the lever being forced 
on toone of the pins. (Accepted April 3, 1885) 


9257. W. Thompson, Blyth, Northumberland. 
Locking Railway Points. [2d.) June 21, 1884.—Each out- 
side rail is perforated with one or more circular holes, and each 
point with one or more oblong holes. Locking bars pass through 
the holes in the rails and points, and heads in the point ends of 
the bars can be turned across or parallel with the oblong hole so 
that the point is secured in position or can be moved. (Accepted 
April 7, 1885). 


WHEELS. 

16,985. W. Eyre, Sheffield. Construction of Rail- 
way, &c., Wheels. [6¢d. 8 Figs.] December 29, 1884.—This 
refers to Specification 937 of 1883. A flat disc of steel with a boss 
on each aide is formed into the shape required by dies. (Sealed 


May 1, 1885). 
TELPHERAGE, 

8460. F. Jenkin, Edinburgh, and A. C. Elliott, 
Lymington, Ayr. Transporting Goods and Pas- 
sengers by Electricity. (8d. 10 Figs.) May 30, 1834.— 
According to the present invention only two large or main con- 
ductors are required for both the up and down lines. The illus- 
tration shows the arrangement in its most general form. The 
up road is provided with a main or continuous conductor M M, 
and with a sectional conductor 1, 3, 5, 7...., one or both of which 
may be used as rails. Similar conductors N N and 2, 4, 6, 8.... 
are provided for the down road. Each section of the auxiliary 
conductors is connected to the continuous conductor of the other 
road by cross connections 9, 10, 11....16..... One or more in- 
sulated contact wheels F,, Fs, F3, Fy run on the main conductor, 
and similar wheels G;, G., G3, Gy run on the auxiliary conductor. 
G, and G, are connected and joined to one terminal of the loco- 
motive L by a cable J, and the other terminal is connected to M. 
If the gaps between the sections are small the wheel G, may be 
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replaced bya second contact wheel on the locomotive, and if long, 
the cable J connects all the wheelsG. At convenient intervals 
electro-magnetic mechanism are introduced into the cross connec- 
tions, and are so designed that when actuated by a idiary 
current under the control of the train in advance communication 











turning the screw handle N. Supposing the screw M to be slack, 
a loose coupling is effected by bringing two vehicles together, | 
the hook F engaging with the pin C. The handle N is then 
turned, and the right and left hand screw M working in swivel 


arrangement of year, the tightening up or release is cffected by | 


nuts in levers J and K, tightens up beth the coupling-pin C and | 
the hook F of that part of the ccupling. 


The tightu.ivg up may 


| of the train is broken. 


| joined up with the cross connection, and a fine wire coil as a high 
| resistance across a switch in the cross connection. 





between one or more of these tions some dist. in the rear 
Hence a following train is deprived of its 
current until the first train has determined the removal of the 
“* block.” Several of the sections at required intervals are arranged 
with the mechanism in the cross connections, A thick wire coil is 


sist : The main 
coil is excited when a train comes on the section and attracts a 
spring armature, and a switch thrown over by the armature | 








closes a derived circuit through a conductor which leads to an 
electro-magnet which operates so as to open a switch in a cross 
connection at the required distance behind, thus preventing any 
train passing this section until the first train has passed the first- 
mentioned section. A small current however passes through the 
fine wire coils of the connection of the second-named section, 
so that should a second train come on this section, it operates 
the switch of this section, and blocks a third train behind it. 
Similarly the trains behind are blocked. Slightly modified 
— are described and illustrated. (Accepted March 31, 
1885). 


8751. Jenkins, Edinburgh. Telpher Locomo.- 
tive. (Sd. 5 Figs.) June 9, 1884.—Two driving wheels are 
emtployed, sutticient friction being obtained by the weight and by 
special tyres. The wheels are coupled by a special connection 
which leaves the — wheels free to follow curves. Referring 
to the illustration, a belt leads direct from the horizontal shaft of 
the motor M or from a second shaft D geared with this shaft round 

ulleys C C to pulleys on two parallel axles ¢, across and over the 

ine and serves to couple these axles. The two axles e drive two 
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V driving wheels A by means of gimbals or a Hookes joint, the 
pins of which are in the vertical plane which contains the axis of the 
rail when the locomotive is vertical. Each joint is inside the rim 
of the Y driving wheel which is supported by a projecting hori- 
zontal shaft or stud, carried in a bracket swivelling on a ver- 
tical axis P immediately over the centre of each wheel, the pin 
or eye of the swivel being carried by the motor frame. The tread 
of the VY pulleys is of india-rubber or other elastic material. 
(Accepted April 3, 1885). 


8906. F. Jenkins, Edinburgh. Re tion of Cur- 
rent Em loyed in Telpher and other Electric Motors. 
|(8d. 28 Figs.) June 12, 1884.—The motor is supplied with 


| current by brushes froma line arranged in alternate sections main- 


tained at a different potential. Three or more brushes are em- 
ployed, and are so arranged that two are at all times on sections 
of different potential, Automatic electric switches operate to 
change the connection of the brushes, as they pass the gap be- 
tween the sections in such a manner as to maintain a current 
through the motor in every position either continuously in the 
same direction or alternating indirection. Referring to the illus- 
tration, L, M, and T are the three brushes. A fine wire circuit 

















from L to M works the tongue connecting L tothe + or - ter- 
minal, the tongue being normally in its middle position between 
its contacts. Similarly fine wire circuits M to T and L to T work 
a the tongues of the brushes M and T. Each fine wire 
coil is supplemen by a thick wire coil conveying the main 
current which holds the tongue in its position so _ Bon as the 
current s. A centrifugal governor, when the speed is too 
great, breaks the fine wire circuits, Simplified arrang its, when 
a reversal of the main current when passing from section to 
section is not objectionable, are described and illustrated. (Ac- 
cepted April 7, 1885). 





UNITED STATES PATENTS AND PATENT PRACTIOB. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








New ZEALAND Towns.—The population of Auckland is 
returned at 28,158. That of Dunedin is given at 24,802, 
— difference in favour of Auckland of 3356, Wel- 
lington has a population of 22,808, and Christcburch claims 
16,362 inhabitants. 

Gas at New Yorx.—The most prosperous gas company 
in New York last year was the Mutual, which realised an 
pot net profit of 1.09 dols. per 1000 cubic feet. It re- 
ceived 2.29 dols. per 1000 cubic feet. The least successful 
was the Harlem, which realised a profit of 45 cents; the 
Manhattan, reporting 82 cents ; the Municipal, 1.02 dols.; 
the Knickerbocker, 96 cents; the Metropolitan, 85 cents ; 
and the New York, 72 cents, 
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THE GARABIT VIADUCT. 


Tur railway from Marvejols to Neussargues 
passes at about ten miles south of St. Flour, near 
Garabit (department of Cantal), a deep gorge, at the 
bottom of which there run the waters of the Truyére. 
This is crossed by along viaduct of which we e gave a 
general elevation in the ‘two-page plate accompanying 
our issue of May 15, together with a series of detail 
views numbered 2 to 14. This week we complete 
the publication of the illustrations on pages 594, 
595, and 606. ‘The viaduct, which was designed 
and erected by M. G. Eiffel, of Levallois-Perret, 
near Paris, under the direction of Government 
engineers, carries a single line of rails, and has a 
total length of 1852 ft. Gin., made up partly of | 
girders and partly of masonry, as follows : 


ft. in. 
The Marvejols masonry viaduct .. 229 11.4 
»» metal viaduct .- 1470 9.8 
,, Neussargues masonry Viaduct 150) (7.52 
Two spaces left to allow play —... 1 1.78 


1852. —6..50 
The Marvejols viaduct has three arches of 49 ft. 
2.5 in. span ; that on the Neussargues side has only | 
a single arch of the same opening. 
ft. in. 
The rails stand at a height (above 
datum) of 2741 2 
The waters of the Truy? re at a he ight 
(above datum) of ' 


The iron viaduct is composed of straight girders 


resting upon masonry abutments at the ends, upon | 
intermediate wrought-iron piers rising from the | 


sides of the valley, and upon struts standing upon 
an iron arch of 541 ft. 4 in. span. We will de- 
scribe these parts in succession. 

The Horizontal Girders.—These girders are not 
continuous for their whole length; they are 
interrupted at the two struts upon the arch, 


and comprise in reality three consecutive girders. | 
These extend (1) from the abutment at Mar- | 


vejols to the first strut on the arch; (2) from 
the first to the second strut; and (3) from the 
second strut to the abutment_at Neussargues. 
The first is composed of five spans, as follows : 


ft. in. 

Two end spans of 51.8 m. = $89 108 

Three intermediate spans of 55.5m.= 546 3.2 
A panel resting on the abutment = 0 9.45 
Total . 886 11.45 


The central girder measures 442 6 
The third girder is composed of two 

equal spans . . = 339 10 
A part resting on the abutment... 0 9.45 


The end girders are fixed upon the main piers 
which form the abutments of the arch, and are able 
to expand freely in consequence of the play that 
is provided—10 in. on the abutments and 4 in. on 
the struts. The central girder is fixed to the arch 
at two points, and rests freely upon the struts. 

The Roadway.—The roadway (Fig. 15) is placed 
between the upper and lower flanges of the longi- 
tudinal girders, at a point 5 ft. 5 in. below the 
upper flanges ; by this arrangement two powerful 
guards are provided in case of derailment. The 
height of the girders is 16ft. llin., and they are 
placed 16 ft. 5 in. apart from centre to centre. 
The upper and lower members are united by a 
simple lattice and by vertical struts. The trans- | 
verse girders are attached to the longitudinal | 
girders at the uprights of the panels in the latter, | 
and they are strutted from the bottom flange of the | 
main girders to the centre, as shown in Fig. 15. A 
tie-bar unites these struts at their bases ; and two 
oblique bars crossing the struts complete the ver- 
tical transverse bracing, which insures the rigidity | 
and security of the arrangement. 

Five rows of longitudinal bearers carry the metallic | 
floor, which is composed of iron plates, 9? in. by 
4} in., sufticiently strong to support a locomo- | 
tive in case of derailment. This flooring, which is 
almost continuous, presents further the advantage | 
of forming an almost perfect wind bracing to the | 
girder at the level of the roadway. A lower wind 
bracing of angle-iron is also added. 
rest upon hinged supports, some movable and some | 
fixed. The cast-iron rollers are made in the form 
of segments, which permits of their being placed | 
nearer together and of their number being in- 
creased. The use of hinged supports has the 


advantage that the vertical reaction of the support | 


The girders 


always passes through the axis of support, a 
necessary condition with metal piers of great 
height. 

The Arch.—The arch (Fig. 1) has a chord of 
541 ft. 4 in. (which is 16 ft. 4in. more than the 
arch over the Douro). The rise of the arch to the 
intrados is 169 ft. 1.78 in., while the rise of the 
arch of the Douro heldee i is only 123 ft. The depth 
at the centre is 32ft. 9in. This arch is composed of 
two lattice-work principals, placed symmetrically 
with relation to the middle plane of the arch, but 
obliquely to it. The planes of these principals are 
separated by a distance of 65 ft. 7 in. at the 
springing, and of 20 ft. 7 in. at the centre, whence 
| it follows that the inward slope is 0.11088 per metre 
jin relation to the vertical. The principal ribs are 
|cruciform in section ; the central line is a para- 
| bola of the second “degree, which has a very 
|flat curvature near the abutments. The entire 
| arch i is ‘in compression, and the curve of pressure 
|never emerges from it. It was for the purpose of 
|attaining this object that the struts which support 
|the main girders have been placed as near the 
| middle of the archas possible. The arched ribs are 
| of great depth at the crown, and terminate in points 
| at the springing, where they rest upon the skew- 

backs by means of knee joints (Fig. 16). 

The arch is formed with upper and lower box 
members (Figs. 19 to 22), of which the interior face 
jis open and is latticed. These members are 
|connected by lattice bars and by vertical struts, 
| with plain panels near the joints. The verticals 
and diagonals are of trellis-work, of angles and flat 
bars (Fig. 23). 

The arched girders are connected together trans- 
versely by horizontal lattice bracings and in addi- 
tion by vertical wind bracing. 

The open frames (Fig. 23) formed of angle-iron 
at the corners and of lattice-work upon the face, are 
disposed in the form of crosses in the planes of the 
intrados and extrados ; they complete the frame- 
work of the arch, and at the same time secure the 
rigidity and solidity of the various elements of 
which it is composed. As already mentioned, 
the girder which carries the roadway is inter- 
rupted above the struts of the arch, the central 
girder being rigidly connected with the arch, while 
the side girders are fixed upon the abutments, 
and rest at their extremities upon rollers carried by 
ithe piers. The arch is attached to the masonry 
of the abutments by strong holding-down bolts, 
although it can be shown by calculation that these 
are not required. This form of anchorage is, how- 
;ever, not expensive, and affords an additional 
security too important to be neglected. 

The Piers.—The piers (Figs. 1 to 5) are of the 
following heights, measuring from the masonry 
| foundations : 199 ft. 3 in. ; 168 ft. ; 119 ft. 7 in. ; 
jand 80 ft. 5 in. The foundations are of granite 
masonry, and two of these are each pierced by an 
arched opening 39 ft. wide, with its axis parallel to 
|the roadway. The batters of these foundations are 

12 in 100 for the abutments, and 9 in 100 for the 
other piers, longitudinally ; transversely, it is 
uniformly 4in 100. These figures are almost the 
same as for the metallic superstructure. The iron 
|piers, which are on the system patented by M. 
Kiffel, have the form of a truncated pyramid, of 
|which the sides are inclined to the vertical at 
11,088 in 100,000 for the two large piers, and at 
325 in 10,000 for the others longitudinally, and at 
386 in 10,000 transversely. The height of the 
| stages is usually 32 ft. 9in. The piers are termi- 
nated at their summits by a bearing platform de- 
signed to receive the supports of the girder, the 
‘dimensions of which are 7 ft. 7 in. longitudinally 
‘and 16 ft. 4 in. transversely. The four principal 
members of the piers are formed as shown in 
| Fig. 25. They are in the shape of a U, of which 
the two branches resist the action of the wind. In 
| the interior of the U, horizontal and diagonal cross- 
pieces are inserted, of the form shown in Fig. 26. 
'‘This arrangement permits of easy access, and is 
| capable of resisting compression as well as tension. 
The Strains.—The calculations were made by M. 
Eiffel, and afterwards verified by other methods by 
M. Boyer, who found them correct. The proof 
'strain was fixed at a train consisting entirely of 
engines of the type known as 1001 ‘of the Gom- 
pagnie du Midi, weighing together with the tender 
all in running order, 74.8 metric tons. This works 
out to 4800 kilos. 10, 580 Ib.) per metre run of 
the girder. This figure is considerably above the 
| 3800 kilos. per metre, provided for the minis- 
terial circular of July 9, 1877, for trusses of 55 














metres span. The various sections have been so de- 
signed that the strain shall not exceed 3.81 tons 
per inch, under the combined effect of the load and 
of the wind. The effect of the wind is assumed to 
be 30.7 lb. per square foot at the time the trains are 
running, and 55 lb. at its maximum, at which 
time the traftic would be suspended. In the calcu- 
lation it was supposed that the wind would act 
uniformly on the side presented towards it, but 
that it would act solely upon the bars of the 
opposite side. To this there was added the effect 
produced on the train. This being partly pro- 
tected by the upper members of the girder, the effect 
was estimated as acting on 1.6 square metres per 
metre run. This figure of 1.60 is that which was 
adopted by M. Nordling in the calculation for the 
great viaducts on the Orleans system. 

The effects produced by the load and the wind 
are such that the members of the arch may be re- 
garded as bearing 1.27 tons per square inch under 
the ordinary load, 1.27 under the extra load, 
and 1.27 from the wind. The section of the 
members is, therefore, one-half greater than it 
would be if the wind were neglected. The trellis- 
work of the arch receives a strain of .63 tons per 
square inch under the permanent load, the same for 
the extra load, and of 1.90 tons from the wind. 

M. Boyer has calculated the deformation of the 
arch under the permanent load and under the extra 
load, and he determined the shortening of the rise 
at .63 in. for the first and 1.3 in. for the second. 
Under a change of temperature of 30 deg., the rise 
varies 2 in.; consequently under the simultaneous 
action of the extra load and the temperature the 
summit of the arch might descend 3.4 in. The 
iron piers experience a similar depression, and the 
relative variation of level is less than half a milli- 
metre. 

The Execution of the Work.—After the buildings 
for the accommodation of the workmen were com- 
plete, a service bridge was built at a level correspond 
ing to the foundation of the chief pier (page 595). 
This bridge had a width of 14 ft. 9 in., and a height 
of 108 ft. 3 in. above the waters of the Truyére. 
It cost 8001. The head of this bridge was connected 
to the main highway by a road built upon the side 
of the ravine. When the foundations were com- 
plete and the piers built, the girders were pushed 
forward into position, and then the preparations 
were made for the raising of thearch. Two principal 
scaffolds had been constructed before the founda- 
tions of the two abutment piers, just to the height 
of the pivots. Their upper parts were cut to a slope 
to receive the members of the intrados of panels 1 
and 2. Above these first pieces there were erected 
the uprights, the crossties, &c. The arch was 
stayed by means of supports secured a little 
above the pivots, and the next pier, at the height 
of its first stage, and the forward portion was held 
by steel cables extending to the summit of the 
pier. The arrangement made for the erection of 
the parts was as follows : 

Upon the upper members of the arch there 
were placed horizontal timbers, which formed the 
base of a frame, similar to that of the rotary 
cranes used in railway stations for charging and 
discharging stone, and having its head slightly in- 
clined towards the ravine. Two small platforms, 
situated at either side, received the workmen who 
worked the winches. The parts of the arch were 
brought up by a wagon running on the service 
bridge below, and the crane chains, passing over 
pulleys attached to the upper crosspiece, at vari- 
able points, raised the parts into the exact posi- 
tions. The crane, fixed at its base to the extrados 
of the arch, and above to the upper girders, was 
advanced as the successive panels were erected. 
The projection at the head permitted it to hold 
the parts which were connected at the back to 
the part of the arch already constructed. Nets 
stretched upon wooden frames below the positions 
occupied by the workmen, secured their safety 
under the dangerous conditions in which they 
worked. 

Above the two large piers of the central arch 
there were erected two wooden gantries, which 
carried a steel wire cable tramway spanning the 
distance of 580 ft., separating the piers. The 
cable carried two cages, which served to raise 
small weights, while the shears were reserved for 
the large weights. By these means the arch gra- 
dually rose, always supported by the wire cables, 
as shown in Figs. 8to14, The system of anchorage 
was as follows : (1) cables (in number from 20 to 24) 
between each of the halyes of the arch and the 
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piers 4 and 5; 


; (2) the lateral girders ; (3) cables be- 
tween the lateral girders and the lower part of the | 
back of the abutments, to the number of 28. The | 
cables employed had a heart of hemp surrounded 
with 8 strands each of 19 wires of 2.4mm. diameter. 

The estimated cost of the viaduct was as follows: 





£ 
Masonry of the viaducts and approaches 15,601 
" », foundation of thesmalkr 
piers 3,399 
Masonry of ‘the piers and abutments of 
the arch ~ ny eee we 8,188 
27,188 
Margin 2,812 
30,000 
Bars and plates for the ees and 
piers 47,580 
Bars and plates for arch.. 41,860 
Castings : 180 
Machined castings 777 
Cast steel ; 200 
Lead 48 
90,645 
Margin 3,355 
Total for the metallic portion 94,000 
Total forthe work _... ... 117,834 
Margin 52 S 6,166 
124,000 
Mean cost per metre run : 
For the entire viaduct .. 223.8 
»» part with the girder 228.12 


The idea of building a viaduct of this kind is 
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struction of the line would be greatly facilitated, 
and his proposition was approved by M. Bauby, 
the engineer-in-chief, and General de Boisanger. 
The execution of the work was entrusted to M. 
G. Eiffel in a ministerial decree which stated that | 
as the bridge was of the same type which M. Eiffel | 
had so successfully designed and erected over the | 
Douro, it was evident that he was the most fitting | 
person for the work, as he would be able to profit | 
by the experience he had gained in the preceding | 
venture. The execution of the work was under- 
taken under the direction of M. Bauby at first, 
then under M. Lefranc, his successor. M. Boyer, 
although attached to the Railway Department in 
Paris, was the resident engineer. 

The date of the decree was June 14, 1879. The 





arch was completed on the 26th of April, 1884, and 
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due to M. Boyer, the engineer in charge of the | 
survey, who saw that by its means the general con- | 
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the work was finished the same year, refiecting the 
greatest possible credit upon all concerned. The 


| idea of building such an arch without any centring, 


supporting the two sides by means of elastic cables 
that responded to every change of temperature and 
weather, was a scheme of great boldness, and one 
that needed full success for its justification. By the 
skill of M. Eiffel this success was attained, and it 
remains a monument of what can be achieved by 
daring when it is accompanied by great constructive 
ability, and comprehensive forethought. In con- 
clusion we must add that we are indebted to the 


| Révue Générale des Chemins de Fer for the above 
| particulars. 














Tue Creusor Works.—These works have received an 
order from the French Government for armour plates to 
the value of upwards of 120,000/. It is also stated that 
| cannon have been ordered at Creusdt for Japan. 
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THE CANDLE-MOULDING MACHINE. 
(Continued from page 568.) 

We have already referred to Palmer’s patent of 
1832, and another of his patents of a somewhat 
more recent date, deserves some notice here.* 
In a patent secured in the year 1845 Palmer claims 
amongst other things, ‘‘the combining several 
‘nozels’ of candle moulds, where theyare so arranged 
as to be the means of forcing out the candles from 
the moulds,” and he also claims further, ‘‘ the 
arranging of apparatus for forcing candles out of 
the moulds in such a manner that several candles 
are simultaneously forced out of a series of moulds 
so arranged in combination with apparatus as to 
allow of hot or cold water or steam being applied to 
the moulds.” 

Palmer’s apparatus differed in certain respects 
from either Morgan or Tuck’s apparatus, although 
it had some featuresin common with both. One 
very essential point of difference was that Palmer’s 
arrangement was nota continuous wicking system : 
and as if to make amends for that, he endeavoured 
to wick several frames at one time. He arranged (see 
Fig. 9, page 602), three or more single-rowed machines 
on a vertical framework, the one above the other, 
in such a position that the centres of the moulds in 
the different machines were in a vertical straight 
line. Over the series of machines was a long bar 
with a number of long ‘‘needles” or ‘ piecing 
sticks,’’ corresponding with the moulds in_ the 
machines, and of sutticient length to pass down 
through all the moulds in the different machines. 
The needle bar was capable of moving vertically, 
and when depressed, the needles were sent out 
through the bottom of the lower moulds ready to 
receive all the wicks, and on these being hooked on, 
the bar was raised, pulling the wicks up into all the 
moulds of the several machines at one operation, 
the needles serving to keep the wicks central as well 
as to draw them up into the moulds. After the 
moulds were filled and cooled the wicks were cut, and 
the machines removed from the frame and placed 
on the ramming or forcing bench. As all the 
nozzles of each machine were attached to one bar, 
all that was necessary to force the candles out of 
the moulds was to bring a sliding bar—operated by 
a lever—against the nozzle bar, when they were all 
pressed forwards, and the candles expelled from the 
moulds. Figs. 10 and 11 show Palmer’s forcing 
arrangement, as applied to moulding machines 
arranged for cooling and heating by means of steam 
and water. The machine, which is hung on pivots 
between two side frames, as described in his patent 
specification of 1832—is shown tilted up into a hori- 
zontal position with the forcing apparatus hooked 
on. In this case it is the forcing apparatus which 
is portable, rather than the moulding machine itself. 

So far none of the moulding machines referred 
to bear any distinct resemblance to the candle- 
moulding, machine of to-day. They all contain, 
more or less, certain features of it, and they repre- 
sent a considerable improvement upon the ‘‘ hand 
frame ;” but before we can secure a likeness to the 
present machine, it is necessary that the salient 
features of all these should be combined and slightly 
modified. 

Taken altogether the materials already existing 
were undoubtedly sufficient to construct an excellent 
machine from. What was, therefore, wanted was 
not so much the mere inventive genius as the power 
of discrimination, the ability to separate the es- 
sential from the accidental, to discern the weak and 
appreciate the strong points of what had already been 
introduced, combined with sufticient constructive 
ability to put these excellent features into practical 
form. To combine Binns’ tank, with its steam and 
water service, with Morgan’s movable tip and 
system of continuous wicking, Tuck’s clamp-holder 
and Palmer’s forcing plank, did not require super- 
lative inventive genius so much as constructive 
ability. Whilst, therefore, the candle-making 
machine of to-day may be an American invention, 
the individual parts of it are of purely English 
invention. Nay, more, the individual who 
gave it shape is said to have been an Englishman, 
well acquainted with these previously existing forms, 
and who, like the prophet of old, meeting with little 
credit in his own country, was obliged to betake 
himself to another land where his ideas succeeded 
in taking practical form, and were actually brought 


* William Palmer seems to have been one of the most 
prolific of inventors in connection with candle-making if 
one may judge by the number of patents appearing in his 
name, 











over to this country again, and passed off as a 
sample of American ingenuity. 

In referring to Tuck’s ‘‘ clamp-holder,” attention 
was drawn to the fact, that it was not made use of 
in his case for centering the wick in the moulds for 
the succeeding series of candles, and so far as we 
are aware, the credit of being the first to employ it 
for that purpose belongs to John Stainthorp, of 
Buffalo, N.Y. Stainthorp, who rumour has it, was 
a Yorkshireman—obtained a patent for making 
mould candles in the United States on March 6th, 
1855 ; and he not only held the moulded candles 
with his ‘‘ tip bar and rack,” but he made use of it 
for centring the wick in the succeeding series of 
candles. Besides that, however, Stainthorp has 
other claims to recognition as an inventor in 
connection with candle-moulding machines. In his 
specitication he says, ‘‘I claim, first, the employ- 
ment of the pistons formed at the upper ends into 
moulds for the tips of the candles in combination 
with stationary candle moulds, to throw out the 
candles in a vertical direction—substantially as set 
forth ; ‘secondly the combination of the rack, 
tip, bar and clasps.”’ 

Stainthorp’s candle-moulding machine may be 
considered as the parent of those at present in use 
As has been pointed out, the individual parts of it 
were already invented and brought into use some 
time previous to 1855 ; but it was Stainthorp in that 
year who gave it form, and the arrangement of to- 
day bears a resemblance to Stainthorp’s, which does 
not exist between his and any previous candle- 
moulding-machine. The forcing of the candles out 
of the moulds was no new thing in 1855, and the 
mere fact of their being thrown out in a vertical 
direction was not, when taken by itself, a matter of 
very great importance. 

The great and all-important feature of Stainthorp’s 
apparatus lay in the excellent combination of the 
various parts; and the phrase ‘substantially as 
set forth” was the cloak, which in his case, covered 
a multitude, not of sins, but of virtues. 

Stainthorp did not secure priority by any great 
length of time, as in less than five months after 
him Willis Humiston, of Troy, N.Y., obtained a 
patent for a candle-moulding machine which, in the 
general arrangement of its parts, bore a striking 
resemblance to Stainthorp’s machine. It had certain 
points of difference, however, which a perusal of 
his, claims will make clear. ‘‘ I am fully aware,” 
he says, ‘‘that pistons have been used in connection 
with candle moulds for the purpose of forcing out 
the moulded candles ; this I do not claim,’”’ but he 
claims ‘‘ making the pistons in two parts united by 
a joint of such construction as to allow a certain 
degree of longitudinal play between the one part 
which receives the tip of the candle and the other 
to which the force is applied to expel the candles 
from the moulds —so that the last-named part may 
be brought up to or against the first-named part 
suddenly, with the effect of a blow to start the 
candles from the moulds.” Now Humiston must 
either have been acquainted with Stainthorp’s 
machine or with some previously existing apparatus 
in which the candles were forced fromthe moulds, 
as he could hardly have been cognisant of Stain- 
thorp’s specification. The nature of the improve- 
ment which he claims would seem to imply that he 
had had some practical experience with moulding 
machines, and was not simply a plagiarist, and his 
other claim fully bears out this view. He says, 
‘*T also claim in contradistinction from clamping 
the wick, or from the tip bar or supporter—the 
clamping of the candles themselves in the position 
in which they are forced from the moulds, and thus 
holding them until they are ready to be removed, 
by which means I retain greater facilities for pouring 
into or filling the moulds and avoid the danger of 
breaking the candles or the tips.” In this respect 
Humiston’s clamp was a clear improvement upon 
Stainthorp’s modification of Tuck’s clamp-holder. 
Curiously enough, Morfit, in his ‘‘Treatise on Soap 
and Candles,” published in 1856, takes no notice 
whatever of Stainthorp’s machine. Those of Morgan 
and Tuck, as well as Humiston’s, are illustrated and 
described, but for some reason or other Stainthorp’s 
machine is omitted altogether. Humiston’s machine, 
as described by Morfit, differs in some respects from 
the apparatus disclosed in his specification, although 
the general arrangement is the same. Both in 
Stainthorp’s and Humiston’s machines of 1855, the 
lifting plate is raised by a somewhat complex 
arrangement of cords and pulleys, whilst Morfit, in 
1856, shows Humiston’s machine with the rack and 
pinion motion applied (see Fig. 12), and instead 


of the pistons being made to start the candles by 
viving a sudden blow, Morfit says, ‘‘ the bottom 
bar to which the pistons are attached is made 
somewhat elastic, so that the candles shall be 
successively started from the ends to the centre of 
the rows. In this way the power required will be 
less than if all the candles are started at the same 
instant.” Morfit describes the machine as contain- 
ing four rows of 24 candles. ‘* The rows,” he says, 
‘*are arranged two on a side, so as to leave a space 
in the centre for a gearing shaft which extracts the 
whole length,’* and in this latter respect 
Humiston’s machine agrees precisely with the 
present arrangement. 

Besides the American patents of 1855, two 
English patents of the year 1857 deserve atten- 
tion as being the English equivalents of those 
secured in America two years previously. The 
first patent (although the priority is only a matter 
of three days) is that secured by W. E. Newton on 
October 3rd, 1857. Newton is simply the patent 
agent in the matter, the application for letters 
patent being based upon a communication, and the 
specification does not disclose (except inferentially) 
the name of the real inventor or patentee. <A 
perusal of the specification, however, will soon 
dispel any doubt as to who the real patentee is, as 
Newton’s specitication is practically identical with 
Willis Humiston’s American patent of 1855. The 
engravings (see Figs. 13 to 15) show that the rack 
and pinion had been adopted in preference to the 
rope and pulley, but otherwise it remains the same, 
and the same claims are set up, viz.: the makiny 
the rams or pistons with a certain amount of play, 
so as to strike a sharp blow and start the candles 
suddenly instead of by the application of a steady 
pressure, and the employment of clamps to lay 
hold of the candles themselves when they have been 
forced from the moulds. 

The second patent, which is only three days later 
than the one already noticed, was obtained by 
J.T. Pitman, and like the one above referred to, 
the application for it was also based upon a com- 
munication, and the real patentee’s name is not 
disclosed. There is no doubt that Pitiman’s speci- 
fication is practically the English counterpart of 
Stainthorp’s American patent of 1855. 

We have the claim of forcing out the candles in a 
vertical direction as in 1855. Now the operation 
of forcing the candles out of the moulds vertically 
had been successfully accomplished by the apparatus 
patented in 1856 by Edward A. Cowper, of Great 
George - street,+ Westminster; but as that was 
an arrangement whereby compressed air was ein- 
ployed to force the candles out of the moulds, it 
could not invalidate the claim set up on behalf of 
Stainthorp’s system of hollow iron piston-rods, Xc., 
arranged to force the candles out ‘* substantially as 
described.” In view, however, of the precedence 
obtained by Newton’s patent, the originality even 
of that operation could not well be maintained, 
seeing that Humiston used precisely the same 
arrangement for expelling the candles from the 
moulds. But we are not disposed to raise a merely 
technical objection to Stainthorp’s claims; for 
however much such objections might militate 
against the validity of the English patent of 1857, 
we consider that the credit of being the first to 
apply the arrangement is settled beyond doubt by 
Stainthorp’s American patent of 1855. It was in 
regard to the means taken to secure the candles 
after they had been expelled from the moulds that 
the patent of 1857 showed something original and 
manifested any considerable improvement upon 
that of 1855. In the 1855 patent the rack with tip 
bar and clasp were employed for that purpose ; 
but in 1857 a set of clamps were employed, similar 
to all intents and purposes to those now in use. 
Humiston’s clamps were formed (see Fig. 15) of 
two similar strips of wood, with semicircular notches 
arranged, with spiral springs to keep them apart, to 
allow the candles to pass up between. 

The clamps were closed by turning the handles, 
which caused the cam-shaped pieces to press against 

* Morfit also states that ‘‘a spring is so attached to 
each piston as to make their tip moulds descend close to 
the bottom of the mould and thus prevent all leakage.” 
We call attention to this because a somewhat similar ar- 
rangement has recently been re-invented. 

+ It may be as well, perhaps, to mention in this connec- 
tion that Mr. Cowper was at that time consulting engineer 
to Price’s Patent Candle Company. The machine re- 
ferred to was designed for them and employed by them 
for a number of years on a large scale. The machines, 
like those of Joseph Morgan which they supplanted, only 








held one row of candles, and hot and cold water was used 
for heating and cooling the moulds, 
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the inside strips and pull the outside strips 
inwards, and so gripping the candles firmly. To 
prevent injury to the candles the clamps were lined 
with india-rubber ; but in gripping the candles 
themselves, no matter how well or with what 
material the clamps may be lined, they do grievous 
injury to the surface of the candles. Now, in what 
may be called Stainthorp’s arrangement, the candles 
are not gripped by the clamps, the semicircular 
notches being made sufticiently large so that when 
closed they simply maintain the candles in an 
upright position, the weight of the candles being 
taken by a projecting ledge (see Fig. 4, page 567 
unte) running along the lower edge of the clamps, 
and upon which the shoulders of the candles rest.* 

(To be continued.) 


NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—Owing to the holidays con- 
sequent on the occurrence of the anniversary of the 
Queen’s birthday and Whitsuntide, there was no meeting 
of the Glasgow “ iron ring” from Wednesday of last week 
till Tuesday of this week. When business was resumed on 
Tuesday there was a very dull market, and prices showed 
a decline of 1d. per ton from those ruling at the close last 
Wednesday. Transactions were reported during the fore- 
noon at 41s. 9d. cash and 41s. lld. one month, and the 
close was buyers at 41s. 9d. cash and 41s. 104d. one month, 
with sellers asking 4d. per ton higher. In the afternoon 
business was transacted at 41s. 9d. cash, and there were 
sellers at the close at 41s. 9d. cash and 41s. 11d. one month, 
with buyers offering 4d. per tonunder. Rather lower prices 
were accepted to-day. In the forenoon there were transac- 
tions at 41s. Sd. and 41s. 84d. cash, also at 41s, 10d. one 
month, and buyers at the close were offering 41s. 84d. cash 
and 41s. 10d. one month, with sellers at 4d. higher per ton. 

3usiness was reported in the afternoon at 41s. 84d. cash 

and 41s. 10d. one month, and subsequently there were 
sellers at 41s. 9d. cash and 41s. 104d. one month, with 
buyers at 4d. less per ton. Stagnation has now become 
very marked in the pig-iron market, there being practically 
nothing doing. The warrants are firmly held in a very 
few hands, and the other members of the trade have 
scarcely anything left to operate upon. There is no 
change in the demand for iron, which continues to be 
very limited in extent, both for shipment and for home con- 
sumption. From the United States and the Continent very 
unsatisfactory reports are coming to hand. The inquiry 
for makers’ iron is slow, and some brands are quoted in 
second hands at 3d. per ton under the list prices. There 
are still 92 blast furnaces in operation, as against 95 at 
this time last year. Last week’s shipments of pig iron 
from all Scottish ports amounted to 9130 tons, as com- 
pared with 9223 tons in the preceding week and 16,240 
tons in the corresponding week of last year. They in- 
cluded 800 tons to the United States, 450 tons to Canada, 
970 tons to Australia, &c., 195 tons to France, 555 tons to 
Italy, 1725 tons to Germany, 290 tons to Holland, 210 
tons to Spain and Portugal, and lesser quantities to other 
countries. The stock of pig iron in Messrs. Connal and 
Co.’s public warrant stores stood at 597,092 tons yester- 
day afternoon as against 596,168 tons yesterday week, 
showing an increase of 824 tons for the week. 

Malleable Iron and Steel Trades.—The malleable iron 
trade, though dull when compared with its condition in 
some former years, is rather better than it was some 
months since, as the demand for finished iron has been 
somewhat improved by the recent orders for new iron 
ships placed with some of the Clyde shipbuilding firms. At 
present, however, there is rather less inquiry than there 
was a few weeks ago. The steel works are all well em- 
ployed, and the prices of steel plates, angles, &c., are all 
tirm, and the recent advances made in prices are well 
maintained, while there is still an upward tendency. 
The contract for the steel required for the ironclad which 
is to be built by Sir William Armstrong, Mitchell, and 
Co., on the Tyne for the British Admiralty, has been 
divided between the Steel Company of Scotland, and 
Messrs. Beardmoor, Parkhead, Glasgow ; and one-half of 
the steel required for the sister ship which is to be built 
by the Thames Iron Works Company, is also to be sup- 
plied by the Steel Company of Scotland. 


The Locomotive Trade.—There are still fair prospects for 
the local firms engaged in locomotive building, in addition 
to the large orders which they have in hand. It is ex- 
pected that in the course of a couple of months or so, the 
new works now being brought into shape at Springburn 
for the Clyde Locomotive Company, will be ready to start 
with practical work. It is said that the adjoining works 
of Messrs, Neilson and Co. are to be considerably ex- 
tended. 


Fleet of New Sailing Ships in Port-Glasgow Harbour.— 
There are at present in the harbours at Port-Glasgow no 
fewer than six new sailing ships being titted out, of anaverage 
net register of over 1330 tons, their aggregate net register 
tonnage being 8020 tons. The principal shipbuilders are 
represented among them. The John o’Gaunt, 1200 tons, 
was built by Messrs. John Reid and Co. ; Earl Dun- 
raven, 1303 tons, built for Messrs. M‘Allister and Co., 
London ; the Moy, 1600 tons ; and the Soudan, 1400 tons, 
all built by Messrs. Russell and Co. ; the Minneyhive, 
1300 tons, built by Messrs. Robert Duncan and Co. ; and 
the Glenlora, 1220 tons, a steel barque, built by Messrs. 


* It is somewhat curious that the candle clamp, which 
may be regarded as an American invention, does not seem 
to have been patented in America at all. 





William Hamilton and Co. It is a long time since the 
harbour presented so lively an appearance with new 
vessels, 

Proposed Exhibition of Mining Machinery and Appli- 
ances.—In connection with the proposed exhibition of 
mining machinery and appliances, the first of the kind 
ever attempted, the Council of the Mining Institute of 
Scotland, to whom the carrying out of the project has been 
entrusted, have made an appeal to the coal and iron 
masters of Scotland to give their credit to the extent of 
10/. each to make up a guarantee fund of 500/., which it 
is unlikely that there would ever be any necessity for 
drawing upon. It is proposed to hold the exhibition in 
Glasgow in September during the meeting in the city of 
the Iron and Steel Institute. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—To-day the market was 
held at Middlesbrough, the holidays having prevented the 
usual gathering on Tuesday. The fact of deferring it for 
a day did not result in any better attendance, the assembly 
on ’Change being most meagre. Very little business was 
transacted, and scarcely any inquiries were made on com- 
mercial matters, the general topics of conversation being 
the depressed state of trade, the discouraging prospects 
and politics. Nominally the prices were unchanged, No.3 
Cleveland pig being quoted 33s. per ton f.o.b. Tees. Some 
merchants are disposing of this quality at 32s. 9d. per ton. 
It is felt that the production of pig iron in the Cleveland 
district is still in excess of the demand, and it is believed 
that unless there is some improvement soon, more blast 
furnaces will be blown out. Shipments of iron from the 
Tees continue very poor, and the depression, which is worse 
than it has been for some time, is causing considerable 
anxiety. Some people engaged in the staple industry are 
of opinion that if more activity is not manifested, com- 
mercial disasters will further complicate matters. Many 
of the works are idle this week in consequence of the 
Whitsuntide holidays. 

The Manufactured Iron Trade.—Prices remain unal- 
tered and orders are scarce. The return of the accountant 
to the Board of Arbitration shows that during the past 
two months the total production of rails, plates, bars, 
and angles amounted to 65,283 tons, and that the average 
net selling price per ton was 4/, 17s. lld. In August last 








| 


the minimum rate for manufactured iron touched a lower | 


average than in the worst times of 1879. During the last 
eight months there has been a decline upon every return 
issued, and now the average price is 5s. 4d. below that of 
six years ago. This return has no direct bearing upon 
the wages question, as there is now no sliding scale in 
operation, and since the Jast appeal to Dr. Watson as 
arbitrator at the end of last year, which resulted in his 
refusing to grant a reduction of wages, the employers 
have not asked for a lower rate, although the prices of iron 
have regularly declined. Since that period the Standing 


Committee of the Board have been endeavouring to for- | 
mulate a sliding scale, but the progress in this direction | 


has not been satisfactory. 

Enyineering and Shipbuilding.—Engineering is fairly 
well occupied throughout the north of England, but some 
of the marine builders are again getting very short of 
work. The shipbuilding yards on the Tyne and Wear 
still present an active appearance ; on the Tees, however, 
there is less doing, and some of the yards will be closed 
ere long, if fresh contracts are not speedily obtained. The 
prospects of the shipbuilding trade altogether are not so 
bright as they were a little time ago. 


The Steel Trade.—There is a very poor demand for steel 
rails, so much so that some of the companies will not be 
able to occupy their mills much longer. 
there is a fairly good inquiry, and prices are maintained ; 
but the productive power is so large that orders are 
speedily being executed, and contracts on hand will soon 
be worked off. 

The Salt Trade.—This new industry, which has been 
so successfully pioneered by Messrs. Bell Brothers, of the 
Port Clarence Iron Works, Middlesbrough, continues to 
extend. 
than 500 tons of salt per week at their evaporating pans, 
and have established a soda trade, which they conduct at 
their splendid new chemical works at Port Clarence. 


Messrs. Allusen, of Newcastle, having some time ago | 
reached the salt at their boreholes a little distance from | 
Messrs. Bell’s works at Port Clarence, are now arranging | 


to erect extensive chemical works in order that they can 
utilise the salt. Messrs. Bolckow, Vaughan, and Co. 
also proved the salt at Middlesbrough, and are sinking 
other boreholes, but they have not decided yet upon the 
mode which they will adopt to work the salt. Several 


other firms are interested in salt deposits in the district, | 


and it is evident that within the next few years Teesside 
will be as widely known for its chemicals as it is now 
celebrated for its iron and steel productions. 


The Coal and Coke Trades.—¥or shipment coal is in good 
request, but coke is stil] dull. 


NOTES FROM THE SOUTH-WEST. 

The ‘ Hotspur.”"—The Hotspur, 4, turret ship, was 
taken outside the Breakwater for a three hours’ full trial of 
her machinery on Thursday. There was a very heavy 
ground swell on, but the vessel behaved remarkably well. 
The three hours’ trial gave the following results : 
in boilers, 29 lb. ; revolutions of engines, starboard, 89.3, 


For steel plates | 


Messrs. Bell have long since produced more | 


mean pressure in starboard cylinder, forward, 18.1 lb., 
port, 17.5 lb. ; mean pressure, in after cylinders, starboard, 
17.2 lb., port, 16.9 lb. ; indicated horse-power, starboard 
engine, 1696, port, 1626, total, 3322; speed by patent 
log, 12.2 knots. While the vessel was out at sea clearance 
charges were fired from the 25-ton guns in the turret, with 
charges of 50lb. and 55 lb. of powder. The engines, 
which were in charge of Mr. O. N. Brooker, chief in- 
spector of machinery, assisted by the chief engineer of 
the ship, Mr. A. G. Smith, worked satisfactorily. Mr. 
W. W. Chilcott was present on behalf of the steam branch 
of Devonport Dockyard, and the constructive department 
was represented by Mr. Edgecombe. 


Helston Railway.—A meeting was held at Helston on 
Saturday to make arrangements for a resumption of con- 
structive operations on the line. It was stated that 
Messrs. Lang were ready to commence work immediately, 
and that in about a fortnight the requisite plant would 
be on the ground. Between 100 and 200 men would 
commence operations at Lowertown, about a mile from 
Helston. The works will be resumed with the prospect 
of Helston Station being on the Falmouth-road above 
Wendron-street, as originally intended. It is expected 
the railway will be ready for traftic by the close of 1886. 


Cufarthfa.—The first consignment of steel rails turned 
out from Cyfartha passed on Tuesday and Wednesday 
over the new railway from Merthyr and (Juaker’s Yard, 
and was conveyed by the Rhymney Railway Company’s 
engines, vid Penalta and Ystrad Junctions, over the 
Rhymney Railway to Cardiff for shipment. Twenty 
truck loads were despatched. 


The ‘* Penguin.”—The Penguin, 7, sloop, being com- 
pleted in her fittings and ready for sea, was on Tues- 
day inspected by Rear-Admiral Wilson, superintendent 
of Devonport Dockyard, accompanied by the principal 
officers of the dockyard and Steam Reserve. Admiral 
Wilson congratulated the engineer, Mr. G. A. Haddy, 
on having charge of such excellent machinery. The 
Penguin is now ready to be passed into the first division 
of the Steam Reserve. Considerable alterations have been 
made in the vessel, and especially in her armanent and 
machinery. <A raised poop has been built, and two new 
5-in. 38 cwt. breechloading guns, with central pivot 
mountings placed upon it. She also carries two 7-in. 
90 cwt. guns on the upper deck, two Nordenfelts and two 
Gardner guns. The engines have been compounded, 
increasing the speed of the ship, and reducing the con- 
sumption of fuel. The whole of the internal parts of the 
boilers have been renewed with steel instead of wrought- 
iron plates. 


Newport.—In the steam coal trade the clearances 
foreign have been somewhat less. Prices do not show 
any change. Imports of iron ore have been on a larger 
scale ; the tone of this market has shown, however, no 
change. The manufactured iron and kindred trades have 
remained in much the same state; some of the principal 
works are fairly employed. Last week’s iron shipments 
|comprised 1300 tons to Sundswall, 1300 tons to East 
London and Port Alfred, and 1153 tons to Messina. 
Last week’s coal clearances were 60,446 tons. From 
Bilbao there arrived 9836 tons of iron ore, and 2620 tons 
| came to hand from other sources. 


The ‘‘ Polyphemus.”—The Polyphemus, steel torpedo 
ram, made an official trial on Thursday on the measured 
mile in Stoke’s Bay. She commenced her trials of pro- 
| pelling machinery some three months since, but they had 
to be summarily stopped in consequence of the break- 
down of the engines by which the fans for creating the 
| necessary forced draught are driven. On Thursday the 
| ship was in charge of the Steam Reserve, andthere were 
| present Mr. W. Sennett, assistant to the engineer-in- 
chief at the Admiralty ; Mr. R. Humphrys, of the firm 
of Humphrys and Tennant, contractors for the engines ; 
Mr. Alton, chief inspector of machinery, Steam Reserve ; 
| Mr. Dunston, chief engineer of the dockyard ; and other 
| Officials. The sea was rather rough, but the ccnditions 
generally were favourable for the trial, which occupied 
| two hours. The fan engines worked satisfactorily. With 
|a@ total indicated force of 5501 horse-power, the ship 
| averaged a speed of 17.847 knots per hour. The Poly- 
phemus will be shortly ready for service. 


|_ Water Supply at Warminster.—A meeting of the Local 

Board was held on Saturday to consider an offer of the 
Marquis of Bath to take the water scheme off the hands 
of the Board with all costs and liabilities to contractors, 
engineers, and others, and to provide for the water supply 
of the town himself, free from any conditions except one 
supplying water to cottages at the rate stipulated for in 
the Public Heaith Act, the Board guaranteeing him 
against any expense, legal or otherwise, consequent upon 
their proving unable to transfer to him the full powers they 
themselves possessed for constructing the works. Mr. 
Moorish proposed a resolution to the effect that the offer 
of Lord Bath be accepted. This resolution was supported 
by the Rev. Sir J. E. Philipps, who maintained that if 
his lordship’s offer were not accepted they would be doing 
an injustice to those poor ratepayers of Warminster, who 
were taxed sufficiently already. Messrs. Doel and White 


| and others strongly opposed the transfer, and the resolu- 
| tion was, after a very animated discussion, put to the 
| board and lost, five voting for it and eight against it. 


Card iff.— Recent activity in the steam coal trade has 


Steam | 


| been maintained. The patent fuel works are for the most 
part busy, and shipping has been carried on with activity. 
| Last week’s clearances comprised 171,736 tons of coal, 
760 tons of iron, 3951 tons of fuel, and 647 tons of coke. 
The quantity of iron ore received from Bilbao was 
10,582 tons, and 1825 tons came to hand from other 


port, 87.7 ; vacuum, starboard engines, 26 in., port, 26 in.; | sources, 
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‘The consumption of coal is between 175 1b. and 200 lb. 
per hour, about 2 1b. per indicated horse-power, and 
she can carry from ten to sixteen tons, depending upon 
how it is stowed. Six tons can be put in each bunker 
and the rest forward in reserve. 

Anthracite coal is used, 2000 lb. to the ton. Upon 
one occasion a practical test showed the consumption 
of coal to be as follows: Ten tons lasted 17 days, 
during which the yacht steamed 482 miles in 60? hours, 
and laid with banked fires for 3474 hours. The steam- 
ing was, at a number of times, and mostly on a narrow 
and crooked river, not at the best speed. The two 
coal bunkers are of the same size, although the drawing 
does not make them look so owing to its showing a 
small tunnel, through which a car runs from the gal- 
ley to the cabin, avoiding the necessity which exists 
in most small steam yachts of having to carry dishes 
over the deck. 

The yacht is schooner rigged, with a staysail, 
and sails very fairly, making about six knots with a 
fresh beam wind, and lying within five points of her 
course when beating to windward. Her foot of keel, 
through the whole of her length, enables her to lie up 
closer to the wind than was anticipated. 

The flush deck is surrounded by a mahogany rail 
and rope netting. The pilot-house is of mahogany and 
plate-glass, and serves as a deck-house. It can be 
taken down to pass under the bridges of the ErieCanal, 
for which purpose her masts would of course be un- 
shipped. Communication between the pilot-house and 
the engine-room is by means of a telegraph, so arranged 
that pushing the handles of the levers ahead means 
**Go ahead,” slow or full speed according to the notch, 
and pushing them astern means ‘‘ Go astern,” the indi- 
cators in the engine-room following them. The two 
handles can be moved together for both engines, or 
singly for either engine to be worked by itself. Rigid 
brass rods connect the parts, and pointers in the cabin 
show what signal is made. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 14, 1885. 

To all appearances a lock-out in the iron trade will 
take place June Ist, which will involve from 60,000 to 
75,000 ironworkers throughout the West. The con- 
ference which took place yesterday was unsatisfactory, 
and resulted in a disagreement. The manufacturers 
demanded a reduction amounting to from 20 to 22 per 
cent. over the present scale. The workmen agreed to 
cut steel nails at the same price as iron nails. Hereto- 
fore, they have been demanding 20 per cent. more. 
For several years past the base price has been 
2s cents for bar iron. Wages for puddling have 
been 5.50 dols. Manufacturers demanded yesterday 
that wages fall 10 cents per ton for every one-tenth 
cent decline in the price of iron. The proposition 
was immediately rejected. Both sides withdrew with- 
out making provisions for another meeting. The pro- 
babilities are that there will be no attempt made. The 
Amalgamated Association has concluded to try its 
strength once more. It has control of all but one 
half-dozen mills west of the Alleghanies. The work- 
inen have been strengthened by the position taken by 
the president of the South Chicago Rolling Mill, who 
made the rather strange expression that there is no- 
thing to be gained by the proposed reduction in wages, 
declaring that the mischief done to the iron trade is in 
the unnecessary cutting of rates. The manufacturers 
east of the Alleghanies, who supply about 40 per cent. 
of the iron consumed in the country, will be corre- 
spondingly benefitted by the suspension in the West. 
Manufacturers are preparing in several places to intro- 
duce steel works. Contracts for three have recently 
been closed. The Eastern Nail Association meets next 
week, The demand for construction iron is light. 
Within a week some 30,000 tons of steel rails have 
been ordered in large and small lots. Important rail- 
way construction enterprises are in the market. The 
only delay in the placing of orders is the difficulty of 
obtaining money. The general volume of business 
throughout the country is not increasing. The spring 
trade has been disappointing, but confidence is strong 
in an active and early fall trade. The lumber interests 
of the north-east have combined, and prices have been 
advanced. The production of staple products of all 
kinds, including cereals, will be restricted this season’s 
and last until the recuperation has reached limit, 
which will warrant a full resumption. The trunk line 
managers have failed to adjust differences, and freight 
rates are still running low. The construction of some 
2000 miles of road is projected during the summer, 
most of it in the north-west. Several smaller roads 
will be built in the south, in order to develop the 
mineral territory which has been purchased by syndi- 
cates made up of home and British capitalists. 








THE COPPEE COKE OVENS. 
To THE Epitor OF ENGINEERING. 

Sir,—At the recent meeting of the Iron and Steel 
Institute, I said, ‘‘ Although I may remind you that 
Messrs. Cochrane, after a long, careful experience, aban- 
doned the Coppée ovens, which also retort coke of a 


similar character,” I have since been reminded that it 
was not the Coppée ovens which Messrs. Cochrane tried 
at their colliery near Durham. 

The ovens they tried were much wider and had no 
bottom flues. After 15 years since the experiment was 
made my memory had deceived me, and I very much 
regret having introduced the name of the Coppée ovens 
under such errcneous impressions. 

Yours faithfully, 
A. L, STEAVENSON, 


Durham, May 21, 1885, 








MOLECULAR MOTION IN STEEL. 
To THE EDITOR OF ENGINEERING. 

Srr,—In testing a number of steel bars by drawing 
them asunder under hydraulic pressure in the usual way, 
I noticed, as no doubt most people who have seen such 
tests made, that the fracture occurs, almost always, at or 
near the middle of the test piece. When the bar is suffi- 
ciently soft to yield before breaking the greatest reduction 
of section occurs at the same point. 

The reason appears to be some constraint in the mole- 
cular motion at the ends of the bar, but I am unable to 
see clearly from what cause it arises and should be glad if 
any of your readers could suggest the mode of its opera- 
tion or any better reason for the phenomenon. 

1t would be interesting to determine the variation from 
parallelism which a bar would give of uniform strength 
throughout, supposing the material homogeneous. 


S. 8. C. 








GOVERNING COMPOUND MARINE 
ENGINES. 
© THE Eprror oF ENGINEERING. 

Str,—Referring to Mr. Stirling’s letter in your last 
issue re the compound attachment for controlling low- 
pressure cylinders we think it advisable to state that we 
knew of Mr. Meriton’s specification and the danger of 
applying such an arrangement and were induced to take 
up Messrs. Jenkins and Lee’s patent by virtue of the 
fact that it overcame all the defects existing in Meriton’s, 
and we can assure you that Messrs. Jenkins and Lee are 
fully prepared to maintain their rights despite Mr. 
Stirling’s unjust assertions. We have communicated 
with the patentees who reside in the States, and so soon 
as we hear from them we shall ask you to kindly publish 
a full reply to Mr. Stirling’s letter. In the mean time 
please suspend your judgment in this matter. 

Yours truly, 
DvurHaAM, CHURCHILL, AND Co. 
23, Leadenhall-street, London, May 27, 1885. 


STEEL FOR BOILERS. 
To THE EpiTorR OF ENGINEERING. 

Srr,—I am glad to know that Mr. Edward Reynolds 
sees no difficulty, with regard to rivetting, in treating a 
compound boiler plate as he would a single thick one. If 
this can be done it removes, I consider, the only objection 
that can be made against the use of compound boiler 
plates built up of } in. or 3 in. plates as I originally pro- 
posed. Mr. Reynolds thinks that I may be wrong in 
considering that the quality of the metal had been im- 
proved by being drawn down thin. In answer to this I 
give the results of a series of experiments undertaken to 
test this point. A bar of steel was cut into lengths suit- 
table for cold chisels. The first piece cut was drawn down 
under the hammer to the required dimensions. The next 
piece was machined down, and soon. Upon trial those 
drawn were found to be greatly superior to those ma- 
chined down. A bar of steel was cut up and made into 
flat plate springs, some were drawn down under the 
hammer, others were sawn out from near the centre of the 
bar, and inevery case those drawn down retained their 
elasticity under a test that was sufficient either to break 
or cripple those sawn out. Milling and other cutters 
with teeth formed just under the skin of the forging gave 
better results than others that had been turned down. 
These experiments are selected from a great number 
made during the past fifteen years. Now the improve- 
ments shown could not have been due tocold hammering, 
because they were not hammered below a dull red heat, 
and if they had been the hardening process would have 
eliminated any benefit derived from it. The increase in 
strength obtained by cold rolling thin plates is so great 
that I think it should, wherever possible, be taken ad- 
vantage of, because it will enable a plate low in carbon to 
show a high tensile strength. 

Yours truly, 
Horatio PuILuies. 








Chapel-street, Park-lane. 


NOTES FROM SOUTH AFRICA. 
To THE Epitor oF ENGINEERING. 

S1r,—The march of events shows more and more how 
the art of war rests upon mechanical engineering, contri- 
buting to success more than chemistry and strategy, as 
rapidity is the main factor in modern fighting, coupled 
with concentration. Steam alone allows the combination, 
so in this country we see with satisfaction our locomo- 
tives sent from the Port Alfred Railway to Egypt, to 
work on the extension to Assouan. 

Military operations in Bechuanaland promise to be of 
infinite value already in scientific demonstration, as well 
as in pacification ; for as renegades retire to congenial 
Boer company, the boring tool and balloon explore the 
pleasant land, water gushing freely wherever the drill 





goes. At one camp a steam pump has provided an ample 





supply, and the evidence supports the verdict of Brown’s 
** Hydrology of South Africa,” that Bechuanaland and the 
Kalahari rest on an aqueous stratum, which has many 
natural fountains. On some of these sites farmers have 
established oases, proving how well fruit and forest trees 
will flourish, At Kurmuan groves of stately trees are 
seen, mostly planted by the late missionary Robert 
Moffat, whose memoirs are in course of publication. From 
this port Sir C. Warren has ordered sets of hand-worked 
boring tools from the busy works of Mangold Brothers, 
who, together with Howard, Farrar, and Co., are furnish- 
ing windmill pumps to all parts of the colony, giving con- 
siderable employment now that importation is so sadly 
stagnant ; only two sailing vessels being in port, and a 
solitary steamer. 

The glorious and general rains will certainly rally agri- 
culture, and our Commercial Council has pronounced upon 
the necessity of eradicating the scab parasite in flocks, as 
in Australia, where grease wool commands 10d. a pound 
against our 5d., owing to the process of deterioration in 
flocks and fleeces. That the remedy is attainable is shown 
on isolated farms where sheep obtain protection and 
attention with adequate nutrition. Clips of over 12 lb, 
have been exhibited, with quality unsurpassed. Our 
losses by scab are now estimated at half a million sterling 
annually, without reckoning injury to reputation. At a 
late congress of Dutch representatives in the Western Pro- 
vinces, the scab question was fully ventilated, but absurd 
theories prevailed, and the members decided that a com- 
pulsory Act should be opposed as being contrary to the 
laws of Providence. 

At eastern conventions, contrary opinions were ex- 
pressed, and the press of the colony vigorously denounce 
the fallacious and pernicious views of the ignorant Dutch, 
who follow routine and benefit little by mental friction 
with intelligence. The large force deployed in Stellaland 
exercises a most wholesome influence, and the people of 
Grahamstown have held a meeting to express confidence 
in Her Majesty’s military chief, who is universally esteemed 
by the tribes beyond Kimberley, although his presence 
is gall and wormwood to Paul Kruger, and the cabal of 
conspirators both in this colony and in the tottering 
Transvaal, which is financially embarrassed, so that 
many of its burghers openly say, renewal of British rule 
would be welcomed. At Kimberley business is flagging, 
but the extension of the railway, promoted by the im- 
perial loan, must soon exert a very salutary influence, as 
the city commands a great — trade to the in- 
terior, and the route to Potchefstroom ‘and a grand min- 
ing region, is extremely favourable for the steel track 
talked of. The finest tobacco, maize, and wheat come 
from that quarter, which boasts of coal, lead, and timber. 
It also enjoys abundance of clear water, and frequent 
rains, being mountainous. 

In recalling the lectures and discourses of our friend 
Dr. Holub, the Austrian traveller, now on the Zambezi, 
we think the epoch opportune for checkmating other coun- 
tries by a comprehensive scheme for steadily pushing the 
northern line up the western side of Lake N’gami, across 
the Chobé, and finally to the railway section of 150 miles, 
uniting the viable portions of the arterial Congo, in the 
viceroyalty of Stanley. As the project of a light esi 
is revived from Mombasa towards Tanganyika, a throug 
service by train and steamer might ultimately be estab- 
lished, and the Teutonic annexation opposite Zanzibar be 
neutralised, as the zone is swampy and not healthy. We 
have had ample evidence upon the other elevated route 
from the Reverend Mr. Price, who took oxen and wagon 
from this port, and trekked about 200 miles from 
Mombaso before the cattle died from poisonous plants. 
It has been shown that donkeys and camels can safely 
travel there, and these creatures may be had in numbers 
at Bussorah. Dr. Felkin, F.R.G.S., knows the region 
well, and shows its capabilities for commerce, for he has 
lectured upon railways in Central Africa and Soudania. 

The rail trade is now so cut upin England, and the lead- 
ing spirits of Sheffield are so convinced of the incapacity 
that sways the minds of 30 millionsof foolish electors, that 
it is a matter of necessity to find an outlet for steel plates 
and rails in the vast areas of Africa, where Britain alone 
has a rightful mission, other nations being mere 
jackals following the too placid lion, whose tail is now 
terribly twisted by Admiral Courbet in the ‘‘ Glenroy” 
affair at Shanghai. As the great. Gordon always worked 
for the people, it would be appropriate to name the country 
from Bacon to Nyanza ‘“ Gordonia,” which the 
natives would appreciate and easily pronounce. The 
rough survey he made of the Suakim-Berber route, and 
the work executed on the steamers, show that he was a 
monumental man in the engineering profession, and 
could have achieved great things, had providence per- 
mitted him to stay. In this country he was thwarted b 
some pestilent politicians, who are the curse of the land, 
so the Basuto question remains an open sore, and the 
mountain tribe is torn with internal discords, fights, and 
drunkenness. The Gladstone Government supported the 
Sesutos in rebellion to colonial authority, by sending out 
a raw general, who hampered operations, and brought 
out his family to drive about head-quarters and also enjoy 
sea bathing. 

Methuen’s Horse have offered to proceed on service to 
Suakim, but the poverty of the colony, and the presence 
of factious elements, precludes the formation of a white 
contingent, although Natal offers to send a force of 10,000 


| Zulus, who would work admirably on the railway and 


pipe line to Berber, besides being vegetarians seasoned to 
heat ; thousands having helped on our railways. Messrs. 
Lucas could engage 2000 advantageously, and when the 
contract was finished they might engage on the Italian 
line beyond Massowah to Kerim and Kassala. If pro- 
tected from drink, the Zulus make splendid labourers, 
and do a good tale of duty. Stanley has well said that if 
the Berber line does not revolutionise Central Africa, it 
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had better be pulled up in five years, and the mercantile 
view here is that it will prove a magnificent investment, 
which the Aborigines Protection Society can fully 
indorse, although the amiable zealots object to the exhibi- 
tion of force in the promotion of civilisation. They ought 
again to study Moses, Joshua, and the prophets, all reek- 
ing with blood and bristling with anathemas against the 
evil-doers. Peace doctrines are frequently illogical, and 
cotton spinners should remember the proverb, Necessitas 
non habet leges. 

The grievous state of Zululand, brought about by the 
misleading theories of these murderous fanatics, has caused 
the English name to become a reproach, where formerly 
it carried respect or reverence, for every promise has been 
violated, and to be a supporter of British authority invites 
depredation and destruction, whilst men in red uniform 
torpidly look on. Thus Natal is again appealing for pro- 
tection against rapacious and murderous Boers on her 
borders, whilst requesting annexation of the coast line to 
keep out the Black Eagles of the Kaiser. Pondoland is 
likewise causing perturbation in Cape circles, as the chief 
coquets with German agents and recently imported some 
20 tons of liquors from Durban, through his newly-opened 
Port Grosvenor, on the Umkwane River. This being east 
of St. John, will escape Customs dues, and invites Natal 
coasters. ‘The Pondos meanwhile desire to be joined to 
the colony which has fostered them, and to which they 
geographically belong. It is said that Cape Town now 
meditates trade with St. John’s, but the effort is too late, 
and will be frustrated by Umquikla, who regards our 
anti-British Ministry with extreme animosity and con- 
tempt. 

oa Premier, Upington, has penned a pamphlet in the 
interest of the Bond, arguing that the Warren expedition 
is a menace, and a source of danger to peace, but the 
loyal in the colony ardently wish its stay may be long, 
and some accuse the minister of sympathy with Parnell, 
as he shares the same nationality and creed, besides 
uttering unsound sentiments. The position of Sir H. 
Robinson between these adverse parties is not enviable, 
and he is suspected of trimming against the general. 
Should this prove to be the case, the governor might have 
to retire in a storm of obloquy, so the position is critical. 
Uneasiness prevails here, owing to the evident partiality 
extended to the rai!way traffic from the Cape to the Orange 
River, by which the shorter journey of 160 miles fron 
Algoa Bay is handicapped. At the terminus, Hope 
Town, it is also stated that Bay goods suffer deliberate 
delay to the advantage of the rapacious Westerns, who 
are not content with nearness to Europe and rails on 
quays. Constant complaints are made to the Govern- 
ment on these provoking themes, and our empty jetty 
and five idle steam cranes intensify bitter reflections. 

Much agitation exists in Kaffraria upon the direction of 
the projected junction line, now that the Border Railway is 
completed to Aliwal North, on the edge of the Orange Free 
State. The towns adjacent to the coalfields of Cyfergat, 
Molteno, and the Indwe River favour a northern link, 
but the King William division advocates an easy route 
already surveyed from their town through Bedford, Beau- 
fort, and Alice to the North-Eastern system. This track 
would most favour East London as a coal port, and this 
town, with its locomotive depot at Uitenbage. Three 
routes have been professionally examined, the Steynsburg 
track to Middelburg suiting the Kimberley confederacy, 
owning some 300 winding engines, which will soon draw 
solely from shafts, when it is hoped that the “J. D. B.” 
gang will be sorely discouraged, as they now contrive to 
do a big business, despite precautions. At Jagersfontein 
some fine stones are frequently found, and a rally is ex- 
pected in that depressed mine, near which excellent sam- 
ples of coal are reported. 

South of the Indwe mines lies Tembuland, into which 
many Kaffrarians are flocking, as the country is so well 
grassed, wooded, and watered with cold purling streams 
eligible for trout culture. Nearly all farms are irrigable 
by simple means, huge turnip crops having been raised to 
the pride of Sutton, Carter, and Daniels, and several 
waterwheels and turbines are running millstonesat Maclear 
and Cala, Stock pasture prosperously through the winter, 
as snow supports the rills and makes grass to grow upon 
the hills. ‘Bie natives show steady progress in agriculture 
and maintain schools, but they are not yet up to the 
standard of the Maories in civilised ways, but like our 
Zealandian friends they have discovered that pigs are pro- 
fitable animals and may learn to cure bacon. 

Ensilage of forage they do not practice, but bury maize 
n luted amphore. Silos are steadily growing in favour, 
and silage of maize stalks will soon be a concomitant of 
ghee farming, for untaught Dutchmen have made it 
1appily and we constantly hear of excellent essays. It is 
unfortunate that much of our Government hydraulic en- 
gineering has been wasteful and costly, for two recently 
built dams are declared to be practically useless owing to 
the bad selection of sites. Large sums are said to be 
squandered on frivolous inspections, and when reservoirs 
are built the results are wretched. Near this port an 
irrigation canal, six miles long, has been put in operation 
by Mr. Spindler, C.E., fed by the pel aed River, and 
watering 1500 acres of deep soil. 

Captain Spandow, of Colesburg, is also working in the 
same direction, and the conviction prevails that wisely de- 
signed irrigation sluits will effect a revolution in our 
prospects as the annual rainfall excels that of Australia, 
where important works are in progress. The success of 
the stern-wheelers fron: Elder, Thornycroft, and Yarrow 
show that such craft can easily be placed on the Vaal, as 
they could pass from Barkly nearly to Potchefstroom 
most of the year, if a few places were mended by a grab 
dredger. The river is generally equal to the Murray. 
Our friends in Natal are gratified by trials of Lennoxton 
coal on locomotives as it is said to rival English fuel in 
heat and durability, It may therefore be placed on 











London steamers and serve for the contemplated gas 
works of Durban. No sample has yet reached this 
place. 

Tramways are being extended at Durban, and if hard 
coke can be brought here cheaply, it is possible that steam 
will replace horse traction here, as its economy can be 
clearly demonstrated. We haveno mineral oil as at Ran- 
goon, but the owner of a salt lagoon here thinks that it 
will be found and it exists in a marshy pan at Potchef- 
stroom. News from the goldfields are conflicting, but 
several monitors are in operation and the Hamilton Com- 
pany has fair prospects. There is a steady expansion of 
workings, which is a good sign. During the winter months 
the Delagoa Bay route commands the preference. Specie 
is badly wanted on the jields in order to pay the natives 
employed. The repeated flaws of the cable beyond 
Mozambique annoy our merchants. Per Taymouth, 
we learn of a severe tornado in Madagascar, by 
which the steamers Argo and Oise were wrecked at 
Tamative. Had the entire French fleet succumbed 
to the cyclone, our relations with the Hovas could 
be renewed, but according to the new system—not en- 
dorsed by Vattel—France wars as she pleases, and de- 
stroys British trade in China and elsewhere in a defiant 
fashion. The servile submission of England to such 
treatment excites wonder, and merits the castigating lines 
of Mackay in Blackwood, ‘‘ Down, England, down !” for 
spectators think of the cowed hound. France appears in 
Africa, in Osman Digma and O. Pain, and arrogantly 
smites us in Newfoundland, Australia, and Madagascar. 
In these quarters we are mounting heavy guns at Cape 
Town and Simon’s Town, whilst the corvette Kaleigh is 
soon expected. <A battery of Hotchkiss guns would be 
acceptable here, as we once boasted an artillery corps. 
The foundering of a corvette at Cherbourg is surmised 
to be due to an oversight in the sea-cocks, as such mishaps 
are not unknown. 

We have news of the Etruria leaving the Clyde, and 
the Arawa has left the Cape on her second trip, after 
quarantine for a case of small-pox. By the Prince George 
a set of creosoting plant comes to Cape Town, the 
authorities having arranged to pickle native wood for 
sleepers. Failure with our yellow wood has been due to 
careless cutting, and to want of seasoning before use. 
We have no teak forests like those reported south of 
Khartoum, but splendid timber exists up the St. John’s 
River, some of which has been sent to Durban. We have 
also received samples of peacock copper ore from the 
same valley, but owing to the wavering conduct of the 
home Colonial Office, African capitalists will not meddle 
with the mines, and much wealth lies undeveloped. 

What has been won on this continent must be retained, 
and what has been gained by treaty must be secured and 
improved, and for these purposes no other race, blood, or 
power should be allowed footing on the soil, for the in- 
heritance is ours indisputably. We are now praying Her 
Majesty’s ministers not to permit any disturbance of Sir 
C, Warren in his noble mission so discreetly carried out, 
but to leave him in full possession of the powers with 
which he is invested, and so add to the strength of the 
empire and the lustre of the Crown. The drama enacted 
under his direction is one which has the civilised world 
for its audience, critics, and judges, whilst posterity only 
will be able to measure its true worth. 

Nearly 2000 years ago a great man said to his friends, 
in works applicable to ourselves, ‘* Our country did not 
beget us with the expectation of receiving no support, as 
I may call it, from us, nor for the purpose of consulting 
nothing but our own convenience to supply us with a 
secure refuge for idleness, and a tranquil spot for rest ; 
but rather with a view of turning to her own advantage 
the noble portion of our genius, heart and counsel, giving 
us back for, our private service only what she can spare 
from public interests. ” 

Since the criminal abnegation of authority in the 
Transvaal and the Zulu littoral, ruin, chaos, and blood- 
shed have prevailed, as was predicted by all intelligent 
people ; so we have now to deal with the resolution of 
discordant elements, the expulsion of alien adventurers, 
and in unison with the Governor of Natal, to extend an 
unbroken belt of British authority to the Portuguese 
boundary. Our flag is the only emblem of full true 
liberty that any nation has known, since light first dawned, 
or is likely to experience from human genius and mortal 
hands. To let it be removed, will be to present a spectacle 
of vacillation, weakness, and humiliation, such as has not 
been seen in this century, whilst all the calamities under 
which the colony has struggled and suffered would recoil 
in force, and internecine race-strife follow. 

Unanimity exists in this country upon the importance 
of water storage, and Mr. Bain, a well-known engineer 
and geologist, has conferred a great boon, by publishing 
an illustrated pamphlet in alternate Dutch and English, 
showing how safely to make dams, and to find water. He 
proposes to bore in the Karroo, which has shales over- 
lying dykes of greenstone and limestone, collecting the 
water of percolation. This idea has hitherto been deemed 
a delusion, in the same fashion that the Scots were de- 
clared to haveno vein of humour, although it bubbled 
strong in places. Wherever a water-aar, or vein, occurs, 
it can readily be detected by vegetation. ‘‘Aar” is 
analogous to our word artery. Should wells be freely 
made in the naked Karroo, and windmill pumps be 
erected, sheep farms will abound, as the animals prefer 
to browse on certain bushes found there, which keep them 
fat and healthy. These shrubs are being cultivated by 
the Australian Government with great diligence. Portions 
of the railway between Santander and Madrid are said to 
resemble the stony Karroo, which is about 200 miles wide, 
and desolate, although covered with brilliant flowers after 
rains. Everlastings abound, and are exported freely. 
Weare also shipping raisins, and the Spartan took 200 








boxes for London, valued at 100/. A raisin exhibition is 





now being held at Worcester, with prizes of 250/. in 
aggregate. 

By agreement with Mr. Stanley, the steamer Venice, 
500 tons, has gone to the Congo, and will bring back 200 
Zanzibar natives, conveyed there by the Florence about 
eighteen months ago. A Portuguese war steamer has left 
the Cape to transport the new Governor-General to 
Delagoa Bay, where heliograph signals are to be used 
between Inyack Island and Point Keuben, twelve miles. 
The visitor examined the new fortifications at Green 
Point, and had a sample of sun signalling. In a short 
time the railway will be extended from Kalk Bay to 
Simon’s Bay, which will then be within an hour of Table 
Bay. The great reservoir at Cape Town has been re- 
modelled, and will now be able to hold water safely, the 
bottom being completely cemented and secured. Not- 
withstanding the lowered scale of premiums obtainable 
by our main lines, and the reduced allowance of fuel, the 
runs are made with a speed and regularity unsurpassable, 
for the larger Zealandian steamers calling in Table Bay 
do not show better records than the Moor, Mexican, 
Tartar, Drummond, Garth, and Grantully. The Arab 
also reached Suakim very promptly. It is hoped that the 
many attractions of South Africa, and the pleasures of 
the voyage, will ere long bring us many visitors, for some 
who have made the trip recently have expressed great 
satisfaction with their experiences afloat and ashore. 

A narrative of a voyage made inthe Tartar has ap- 
peared in the pictorial magazine, Atlantic Ocean, and 
being by a pressman is not coloured or exaggerated. Our 
colony is preparing for an exhibition of industry and art 
at Port Elizabeth to be held at the close of the year in a 
spacious building opposite the Town Hall. Considerable 
activity is already evinced and a selection of items will be 
sent to England for Kensington. We have advice of a 
balloon trial near Tamai, and the ascent of Sir C. Warren 
to 600 ft. amazed the Bechuanas, but the chief declined to 
accompany him. Had the forces at the zareba near Suakim 
carried Hotchkiss shell guns it is probable that the bold 
Arabs would not have penetrated, but the Whitehall 
people are slow learners and will sacrifice thousands of 
men needlessly to the Moloch of routine. Their mode of 
crippling camels is a scandal and infamous. Many of our 
townsmen are preparing to leave for Australia by sailing 
vessels, as the bare bay and torpidity of trade generate 
sombre sentiments, fur they dare not wait for better times. 
Our postmaster, Mr. Wilmot, proposes an issue of paper 
money like the Scotch currency to meet the lack of specie, 
which the banks have begun sending to London instead 
of starting recuperative works as desired. 

In Kaffraria, tobacco growing makes fair progress, and 
bankers are offered ample security for advznces on agri- 
cultural schemes promising large returns, but they have 
not liberty of action. In several instances, splendid re- 
sults have followed the introduction of water on estates 
near King William’s Town, and the marriage of aqua cum 
terra is invariably prolific and profitable in these climes. 
A plethora of capital is said to exist in England, and a 
capable agent might make prudent advances in Kaffraria 
with minimum risks after inspection of Waterford Farm 
and others. 

In February we had the pleasure of meeting Mr. 
Aubertin, C.E., author of a work on Mexico, who pro- 
ceeded to Natal and Kimberley on atour of inquiry. He 
is probably now travelling in the Transvaal. Some dis- 
appointment was felt by the reversal of route with the 
yacht Zingara, as benefits might have accrued to these 
colonies from the inspection of their facilities and pro- 
spects by a commercial magnate of the steam trade. Per- 
chance more propitious times may revive resolutions to 
study a colony great in potentialities, and merely needing 
continuous sympathy, and imperial, naval, and military 
support, to rise to the level of her staunch and stately 
sisters under the Southern Cross. 

Yours, &c., 
P. FRANCE. 
Algoa Bay, April 18, 1885. 

P.S.—Some splendid rains have recently fallen, and the 

farming interests are vastly improved. 





PENRHIWCEIBER COLLIERY.—The directors have decided 
to add a new pumping engine and air compressor to the 
present machinery. ‘They also propose to light the sur- 
face by the electric light. 

NeW ZEALAND STEAM NAVIGATION.—Tenders have just 
been issued for a steam service to connect New Zealand 
with different groups of islands in the South Seas. A 
steamer will leave Dunedin, calling at the principal ports, 
and will then take her departure from Auckland, calling 
at Tahiti, Samoa, Tonga, and probably Rarotonga, sail- 
ing thence to Auckland, and then southwards by the coast 
to Dunedin. It is expected that the contract will be 
taken up by an Auckland firm. 

Socrery or Arts.-—The results of the Society of Arts 
examinations have just been published. There was a 
satisfactory increase in the number of candidates, 1208 
having presented themselves at 44 centres; whereas last 
year there were 991 candidates and 38 centres. Of these 
1208 candidates 953 passed and 255 failed. The number 
of papers worked was 1321; of these 145 took first-class 
certificates, 410 second-class, and 474 third-class, while to 
292 papers no certificate was awarded. Eleven of the 
thirteen subjects set down for examination were taken 
up. In two no examination was held as the requisite 
number of candidates (25) did not present themselves. The 
largest number of papers worked (336) was in book-keep- 
ing. Other favourite subjects were: Arithmetic, 171; 
English (including composition and correspondence and 
précis writing), 118; shorthand, 253; theory of music, 
243. In French there were 96 candidates ; in German 
only 28, 
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PALMER'S APPARATUS FOR FORCING 
CANDLES FROM MOULDS, 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Hull Chamber of Commerce and Shipping.—A meeting 
of the Shipping Committee has been held, Mr. Alderman 
Atkinson, J.P., inthe chair. The chairman gave a re- 
port of the evidence that had been so far tendered before 
the Royal Commission on Shipping, and he stated that 
the evidence as regards shipowners not over-insuring their 
ships is exceedingly satisfactory. It was proved that, as 
a matter of fact, they would not do so, because it was 
contrary to their own interests, and in the majority of 
cases it would not pay. 


Goole Shipping and the Coal Strike.—The effects of the 
coal strike are being seriously felt in the pert of Goole, 
not only by the steamship owners, but by coal merchants 
and others. It cannot be denied that the steamship 
owners during a continuance of the strike in the coal 
trade, will lose a great deal of money, for at the present 
time steamers ire leaving the port in ballast instead of 
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being loaded with coal. On the other hand, sailing 
vessels are suffering considerably, many of them being 
unable to find employment, and consequently are lying 
idle in the docks. 


Hull and Barnsley Railway—Appointment of Goods 
Manager.—Mr. J}. Horner, chief traffic canvasser for the 
Lancashire division of the Lancashire and Yorkshire 
Railway Company, has received an official intimation of 
his having been appointed goods manager to the Hull, 
Barnsley, and West Riding Junction Railway and Dock 
Company, the head offices of which are at Hull. Mr. 


| Horner is a native of Salford, and has been in the service 


of the Lancashire and Yorkshire Railway Company for 
twenty-six years, 

Parkgate lron Company, Rotherham.—The annual meet- 
ing of the shareholders of this company has been held at 
the works, Parkgate. Mr. Charles Markham presided, 
and moved the adoption of the report and balance sheet, 
and the declaration of a dividend at the rate of 3/. 10s. per 


share per annum, This was seconded and un: poenonaly 
adopted. The retiring directors were re-elected. 


The South Yorkshire Strike.—During the week nearly 
9000 more miners have returned to work at the reduction 
of 10 per cent., and there is now no duubt that the strike 
is practically over. The Denaby dispute, however, con- 
tinues, and the threat to put down the pit, does not seem 
to affect the men in their determination to resist what 
they consider a too great at reduction of wages, 


TABLE OF HorskE- Power TRANSMITTED BY SHAFTS 
AND Betts.—Messrs. Morris and Co., of Shadwell, have 
published a very useful card giving at a glance the actual 
horse-power transmitted by shafts and leather bands. 
The shafts range from 1 in. in diameter up to 5 in., the 
pulleys from 4 in. to 170 in., and the belts from 2 in. in 
width up to 24in. The table has been compiled by Mr. 
Charles Louis Hett, of Brigg, and has the merit of being 
correct. 
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CONSTRUCTED BY MESS 


Tue vertical lathe which we illustrate above 
will come as a novelty to most of our readers. It has 
been designed and constructed by the makers, Messrs. 

Aushworth and Co., of Sowerby Bridge, for Messrs. 
R. and J, Dempster, gas engineers, of Newton Heath, 
Manchester, and will take in work 10ft. in diameter 
by 5ft. in height. It will undertake almost any class 
of work that an ordinary lathe of the same size will 
accommodate, and, besides, has many special advantages 
of its own. The most noticeable is the great facility it 
offers for the fixing of objects to the horizontal faceplate, 
particularly when they are of irregular or eccentric form. 
The cross slide, which carries the tool-boxes, is made 
exceedingly strong, so as to insure rigidity, and the 
production of perfectly smooth and accurate work in 
such objects as large valves, &c. The tool-boxes have 
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self-acting feed in the horizontal direction, and one 
tool-box can be boring whilst the other is surfacing, if 
required ; both tool-boxes are also self-acting vertically 
with a range of 15 in., and are arranged when going over 
large surtaces to feed from the outer edge, &c. The 
cross slide will rise and fall by power all the way from 
the extreme height of 5 ft. down to the faceplate. This 
latter is 8 ft. in diameter, and is very strong; it has 
T slots for securing the work, and ‘stands 2 ft. from 
the floor, a very convenient height for the work- 
man to see both the tool-boxes. Flywheels or other 
objects can be readily got on to the table without the 
use of a crane. 

On the under side of the faceplate is a spurwheel 
with a bearing running on the bed when doing heavy 
work. The faceplate is firmly secured to a cast-iron 








SOWERBY BRIDGE. 


spindle 6 ft. long, with a large bearing at top close up 
to the plate, anda bearing at the bottom 11 in. in 
diameter, with an adjustable footstep. This footstep 
has a steel centre which can be raised on toa centre 
in the spindle end with one turn of a screw, so that all 
the weight is taken off the bearing at the top, and the 
faceplate can be rotated quickly and easily for fixing 
objects true or for boring at single speed, &c. All the 
oil which runs out of the top neck goes down the spindle 
into the bottom neck and footstep, so that the bottom 
is continually running in oil and cannot possibly get dry. 

The machine is very strongly geared with double- 
power gear and has a positive variable feed motion 
from ;; to 7%;. It can be made in various sizes and 
should prove a useful and labour-saving tool in many 
large engineering works. 
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THE SIMON-CARVES COKING PROCESS. 
Recent Results and Further Development of the Simon-Carvés 
Coking Process (Utilisation of Bye-Products.)* 

By Mr. H. Suton, Manchester. 

I. Progress Made.—During the twelve months which 
have elapsed since the last summer meeting of this Insti- 
tute, a number of further licenses under the Simon-Carves 
patents have been successfully started in England, 

. Fifty ovens belonging to the Bearpark Coal and 
Coke Company, Durham. 

2. Thirty-five ovens belonging to the representatives of 
the late John Wedgewood, Bignall Hill Collieries, New- 
castle, Staffordshire. 

3. Twenty-five ovens belonging to the Altham Collieries 
Company, Whinney Hill, Accrington. 

The construction of the fifty ovens belonging to the 
Bearpark Company, Limited, was begun in December, 
1883, and finished in December, 1884. 

The construction of the thirty-five ovens belonging to 
the representatives of the late John Wedgewood, was 
begun in February, 1884, and finished in April, 1885. 

The twenty-five ovens belonging to the Altham Colliery 
Company were begun in October, 1883, and finished in 
April, 1885. 

he greater delay in this case was occasioned by the 
unfortunate explosion which took place in the collieries 
belonging to this establishment, and which interrupted 
the work for a considerable period. 

The starting of all these establishments was accom- 
plished without any hitch or accident whatever. 

The ovens at the Bearpark Collieries have a length in- 
creased by 1 ft. as against the dimensions used at the 
establishment of the Messrs. Pease and Partners, at 
Crook, near Darlington, for a description of which I refer 


to Mr. Dixon’s paper read before the Iron and Steel In- | 


stitute at Middlesbrough in 1883, 

Each of the ovens at Bearpark is charged with a 
quantity of 44 tons of coal, and out of the total number of 
fifty, about twenty-two per day are at present drawn and 
recharged, except on Sundays, when only fifteen are 
drawn. 
ovens instead of twenty-five, which could be most easily 


attained if the disinclination could be overcome to divide | 


the work equally over daytime and night-time, and week- 
days and Sundays. The time for pwn, | at Bearpark is 
therefore at present still over forty-eight hours. 


through the week, day and night, Sundays and week- 
days, as it certainly should be if the best results are to be 


obtained, the coke could easily be finished in consider- | 


ably less than forty-eight hours, and the total producing 
power of the plant or capital invested would then be in- 
creased in proportion. 


II. Working and Construction of the Ovens.—To give the 


maximum of good results these coke ovens must be driven 
at a temperature varying as little as possible. Variation 
of temperature may have serious effects in two different 
directions : 

1. With regard to the quality of coke. In order to 
secure an even quality of coke the temperature should 
also be kept even. 

2. With regard to the wear and tear of coke ovens. If 
the temperatures be represented by curves, the steady 
temperature would be represented by a nearly straight 
line, whereasthe unsteady temperature would be repre- 
sented by a curve showing considerable deviations above 
and below the straight line. 

It stands to reason that the maxima of the second curve 
represent unnecessarily high degrees of heat, which may 
easily become dangerous to the firebricks composing the 
flues, and burn them. 
avoid variation of temperature as much as _ possible is to 
divide the number of hours in the week by the number of 
ovens, and charge and draw regularly and strictly at the 
periods thus obtained. If charges are made thus regularly 
the volume of gas produced will also be regular, and con- 
sequently the temperatures keep at the average level. If, 
on the other hand, charges are made irregularly by avoid- 
ing night-work and the reduction of work on Sundays, 
then it stands to reason that immense volumes of gas will 
be created during those periods in which the charges are 
near together ; that consequently the temperature of the 


ovens will be driven up to an unnecessarily, and some- | 


times dangerously, high degree, whereas after a time a 
want of gas will arise and the temperature fall lower as 

‘ desirable for the regular working of the system. The 
further consequence of irregular charges is an increased 
want of intelligent judgment by the fireman regulating 
the admission of gas and the necessary quantity of hot air 
which is required in the different flues; whereas, when 
charging regularly, almost no regulation of valves is neces- 
sary. Even the working of the gas extractor and pumps 
and the apparatus for extraction of bye-products is ren- 
dered more or less irregular, and require increased atten- 
tion if the charging of the ovens is not kept as regular as 
clockwork. 

The condensing apparatus in the gas department will 
also necessarily require more water when more and hotter 
gases are passing through it on account of accelerated 
charges and different speeds of the machinery will like- 
wise be required. If all those points are not intelligently 
attended to, loss in bye-products is the inevitable con- 
sequence. 

it will be clear that with regular charges, equally 


spread over the whole time, less men will suffice for the | 


service of the ovens, as it becomes a harassing duty and 
serious responsibility for men to continually adapt valves 
and slides to varying quantities of gas. 


It should therefore be repeated that the charging of 
these ovens at exactly regular intervals is the only way of 





* Paper read before the Iron and Steel Institute. 


This gives only a daily average of twenty-one | 


If draw- | 
ing and charging were done at regular intervals, and | 


It is clear that the proper way to 


obtaining the maximum of good results, not only in 
quality and quantity of bye-products, but also in obtain- 
ing these by the least expenditure of intelligent labour 
and wages. 

The objections raised against these views are, on the 
one hand, a certain disinclination to work on Sundays; 
and, on the other hand, the fear of having to pay higher 
wages for night-work and eee work, 

It should therefore be pointed out that regular work in 
this system seems at least of the same importance as in 
the many other industries that are carried on regularly 
over Sunday. 

With regard to wages, it should be easy to adopt the 
same lines as in many cases on the Continent, viz., to let 
one set of men take the night work one week, and the 
other set of men take the night-work the next week. By 
thus changing they get regular employment, which should 
be got at quite or almost the same rate as ordinary 
labour.* 

The Simon-Carves battery of fifty ovens of the Bearpark 
Company is particularly interesting, in so far as it repre- 
sents the first establishment in England in which our com- 
plete arrangements for the recuperation of heat are carried 
jout. The results obtained with it are in every way ex- 

cellent, and notwithstanding the fact that our well-known 
| friend, ‘‘the practical man,” had emphatically declared, 
}on the basis of his great experience, that no fire- 
| brick could withstand such heat, the Bearpark bricks 
have stood excellently and without any accident, just as 
well, in fact, as was to be expected on the basis of the 
experience in our establishments at Tamaris, in France, 
| where no repairs have taken place in the recuperator 
|since it was started, with the exception of some flues 
| burned in the beginning by the negligence or inex- 
perience of the attendants, 

The arrangement of the flues in all our ovens has been 
| carefully planned in such a way that it is possible to look 
| through and — them from beginning to end. This 
| applies to the flues under the ovens as well as to those 
| surrounding the ovens, and to the recuperator flues, and 
| is of vital importance. 
| Another important question is the thickness of walls 
| for flues and ovens. 

The temptation lies near to reduce this dimension 
| greatly, in order to insure a more rapid passage of heat ; 
but it is not advisable to go too far in this direction. 

The reasons are : 
| 1. That on the discharging and recharging of the ovens, 
| and when both doors are open, thin walls are cooled down 
too rapidly, and an unnecessary amount of contraction 
and subsequent re-expansion takes place, injuring the 
joints. Thicker walls are not subject to this drawback 
|in the same degree, and serve to a certain extent as accu- 
mulators and regulators of heat. 

2. The thin walls are much more liable to burn through 
and to lose gas in consequence of burned joints; such 
| losses of gas amount of course to continual loss of valuable 
| bye-products. 
| “3. Sound and carefully made joints are, us a matter of 
| course, much more difficult to establish in a thin wall 
| than in a thicker one, and although in some establishments 
| the thickness of the walls had been tentatively decreased 
| by us considerably, we have seen reason to —— from 
|this track and to return with excellent results to our 
| former thickness of 5 in. to 6 in. 
| The temperatures with which this system deals are so 
|near the power of resistance of firebricks that it is 
| absolutely necessary to carefully watch the action of 
|the burning gases on the different parts of the 
joven; but if this is done with ordinary intelligence, 
| no accident need be apprehended. With the old-fashioned 
arrangement of vertical flues in the side walls, as used in 
| the ovens of Coppée and his imitators, this inspection is 
| absolutely impossible. The walls of these vertical flues 
| may burn away, partly or entirely, and tremendous leak- 
| age of gas take place, and nobody be the wiser. Large 
| quantities of gas in such cases are wasted by going direct 
| from the incandescent coal into the flues without having 

their bye-products first abstracted. And there is this 
further evil, that the temperature of the flues near these 
| leaks may be unduly and dangerously increased, affecting 
| the regular progress of coking, and rapidly destroying the 
| ovens in those parts. 
Moreover, anybody experienced in the dealing with gas 
|or air currents knows that nothing is more difficult to 
| regulate than such a current arriving in one large flue and 
| then being suddenly split up in a large number of smaller 
flues, through which the air or gases are expected to 
suddenly branch off at right angles. Each of such ver- 
| tical flues would, strictly speaking, require a valve for 
regulation if it were desired to really insure the flow of 
| the proper proportion of gas or air through it. This, of 
| course, is a matter of practical impossibility in the case 
of these ovens, and if such regulation is omitted, the 
infallible result is that some of the small or secondary 
flues, situated in the more direct way of draught between 
| the principal or primary flue and the chimney or tertiary 
| flue, will be hotter, whilst others of the secondary flues 
| will carry scarcely any gases and remain colder. It could 
| therefore have been predicted that certain parts of the 
| loaf of coke in an oven with such vertical side-flues would 
|not be well coked. This, as practically proved, is not 
| the case if the Simon-Carveés flue arrangement is used. 
| The whole loaf of coal is thereby completely coked, in- 
| cluding the tep corners next to the doors. 
| A further evil consequence of the antiquated fashion of 
| vertical flues is that the burning gases are, as it were, 
| rushed through these short flues, each only about 6 ft. 





* The vital importance of these views has been duly ap 
| preciated both at the Messrs. Wedgewvod’s Collieries and 
|at the Altham Collieries, where all charges are put in at 
| regular intervals of time. 





long, without thus having sufficient time to part with 
their heat ; whereas, with our long flues, each particle of 
heated gas hasto run the entire way of four or five times the 
length of our ovens, or say more than 100 ft., as against 6 ft. 

thus having ample time afforded to it to part with its heat. * 
The inevitable and evil consequence of the use of 
vertical flues is that an enormous amount of heat is carried 
to the recuperators or regenerators, which are thus un- 
necessarily over-heated. It is, of course, wrong in prin- 
ciple tocarry the heat round by the generator when it can 
be put direct into the coal by a more rational arrange- 
ment of flues. 

An important advantage of our system of flues and 
recuperation of heat is its absolute continuity. The 
arrangement of flues in the recuperator, as described on a 
former occasion, has been adopted after careful consider- 
ation, and in distinct preference to any other mode, 
een the reversal and handling and watching of 
valves, 

Irrespective of the extra attention and labour incurred 
in the latter case, it was thought that, wherever possible, 
in all industries the continuous process is in itself an ad- 
vantage over any intermitting or reversing process. 

A continuous process, wall arranged, supplies a con- 
tinuous and even temperature; whereas a reversing 
—, with Siemens or any other similar regenerator, as 
ormerly planned and patented by the writer, has neces- 
sarily the disadvantage of a temperature rising and falling 
more or less, as each regenerator is only put out of use 
when getting cool. 

A considerably increased quantity of tar is obtained at 
Bearpark. There has not yet been time to ascertain 
whether this arises from the greater heat of the ovens, 
coupled probably with the effects of a new arrangement 
for the exit valve for the gas on the top of ovens or from 
the different composition of coal, Our new valve arrange- 
ment at the Bearpark works well, and may be considered 
an improvement on the valves heretofore used by us. 

Over and above the probable advantage of the quantity 
of tar being increased by the application of the new valve, 
a saving of some importance in manual labour has been 
realised, as the new valve is much easier to keep free from 
sticking than the old arrangement. 

With respect to the Bearpark tar, Mr. Watson Smith, 
of Owens College, informs the writer that it presents 
some interesting differences as against that produced by 
the Messrs. Pease, and about this question some notes 
will be put before you. The only way to account for 
these differences, as far as the writer can see, is the higher 
temperature under which it is produced, consequent upon 
the use of the recuperator, in ,comparison with the tem- 
perature used by Messrs. Pease. 

With regard to the quality of coke, it continues to fetch 
a higher price than other coke for use inthe cupola. 

Mr. Edward Campin, the Cumberland agent for Messrs. 
Pease, writes on February 26, 1885: ‘* IT may say to you 
that some of the principal foundries in the district prefer 
the Simon-Carvés coke to any other.” 

Similar information has been obtained from foundries 
in Manchester and other places. 

With regard to the use of this coke in blast furnaces, 
further trials have been made by Sir Bernhard Samuel 
son, and by Messrs. Bell Brothers, and some information 
on these will have been given you before this paper is 
read, 

The-question, in the opinion of the writer, certainly re- 
quires further careful and continued experiment. 

A trial of two or three weeks can scarcely afford 
sufficient time to observe the effect and bearing of altered 
wind pressures, temperatures, and altered composition of 
charges, &c. 

The fact cannot and must not be lost sight of, that the 
use of coke similar in its nature, and produced in similar 
ovens, is continually and surely spreading in the blast 
furnaces of France, Germany, and Belgium. 

Supposing for the sake of argument a certain plus of 
Simon-Carves coke to be necessary in the blast furnace, 
as compared with the beehive coke, there still remains a 
margin of several shillings per ton of manufactured pig 
iron, and this may be called a matter of great if not of 
vital importance when thinking of the present unsatis- 
factory condition of prices. 

In a note which appeared recently in ENGINEERING, and 
which was translated from a foreign scientific paper of 
standing, the margin of profit realised by coke ovens with 
recovery of bye-products is given at 6s. per ton of pig iron 
made. This does not include any item for results now 
actually being obtained by the recovery of benzol, which, 
as now added to the Simon-Carvés plant, and described 
further on, gives a further profit of about another shilling 
per ton. 

As to the two other establishments recently started in 
Staffordshire and Lancashire, the time in each case has 
been too short tosay much about their results. The coke, 
however, seems excellent, and finds a ready sale in both 
cases for blast furnaces. The quantity of bye-products 
seems normal, and, so far, calls for no remark, Both these 
establishments are provided with our arrangement for re- 
cuperation of heat. At the Messrs. Pease’s establish- 
ment the percentage of coke is uniformly maintained at 
76 to 77 per cent. of the coal charged. These ovens, being 
still worked without recuperator, are carbonising each 
only about 10 tons of coal per week. 

With regard to the dimensions of the coke ovens, those 
of the Messrs. Wedgewood at Newcastle in Staffordshire 
are increased in length by 1 ft., as against the first esta- 
blishment of the Messrs. Pease at Crook, and also made 
1ft. higher, the cubical contents of the ovens thereby 
being increased to the extent of fully 15 per cent. 

At the Bearpark Colliery the space at disposal for these 


~ * Our ovens are really surrounded or enveloped by one 
single and continuous flue of equal section from beginning 
to end. 
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coke ovens was limited, so that great difficulty would have 
been experienced to find the necessary room shes the 
ovens for the working of the ram, had not Mr. Dodd, the 
manager of the Bearpark, cleverly surmounted this diffi- 
culty by proposing a telescopic arrangement of ram, which 
has been well executed and has been working most satis- 
factorily. The ram space saved by this arrangement is 
about one half of that used heretofore. 

As to the general arrangement of the gas plant, no 
circumstances have arisen to show that anything better 
could be used than our original plant, as, for instance, 
established at the Messrs. Pease’s coke ovens in Crook. 

In the planning of the Simon-Carvés gas plant, the 
principal considerations have been to have only the sim- 
plest possible apparatus, requiring a minimum of attention 
and of cleaning out, and giving a minimum of back pres- 
sure. These results have been achieved, and the quality 
and quantity of bye-products obtained are such as cannot 
be materially increased, if at all, without unreasonable 
increase in expenditure of capital for apparatus, and 
without such complications as will require a great dea] 
more attention than can well be afforded at coke ovens. * 
All trials of well-known patent apparatus used by gas engi- 
neers have given results fully confirming the views here 
expressed, 

A trial made to replace our rctary extractora by Kért- 
ing’s ejectors has, as predicted, given most unsatisfactory 
results, 

All the complicated condensing apparatus which are 
being pushed with so much energy by various inventors, 
suffer from a plethora of valves and cocks, all of them 
requiring watching, handling, adjusting. and attending 
to, and out of place at a eoke oven establishment. The 
increase of back pressure, always consequent on the use 
of such machines with reduced sections, is most injurious 
inthe case of coke ovens, the pressure in which, to avoid 
loss of gas through joints and lutings, should always be 
kept so low as barely to overbalance the pressure of the 
atmosphere—just enough to insure that no air be drawn 
into the ovens by the exhausting machine. 

III. Recovery of Benzol.—-A further step in advance has 
been made in the utilisation of bye-products at the works 
of the Terrenoire Company, near St. Etienne, where the 
gas, after having undergone the whole of the treatment 
for the deprivation of bye-products, described in my 
former papers, are, before being burned in the ovens, 
successfully subjected to a further process for the extrac- 
tion of benzol and other light hydro-carbons. The results 
achieved are certainly interesting and satisfactory. A 
quantity of 5.5 1b. of benzol per ton of coal, worth at the 
present low rate about one shilling, is being extracted and 
sold from these gases, over and above the quantities of tar 
and ammonia given in former indications. For this pur- 
pose the gases, after the tar and ammonia are extracted, 
and before burning them around the coke ovens, are 
subjected to a further treatment, whereby the light 
hydro-carbons, such as benzole, which are still retained in 
them, are separated and obtained in a commercial form, 
instead of, as heretofore, allowed to be burned with the 
gases, 

To achieve this they are submitted to the action of 
liquids that will absorb or dissolve the light hydro-car- 
bons, and we use for this purpose, by preference, the 
heavy portions of the oils that are obtained from the dis- 
tillation of our own tar. The gas is first made to pass 
through scrubbers consisting of upright cylinders of some 
onliaatin height relative to their diameter, and which 
may be filled by pebbles or ganister. 

The heavy oils used for washing the gases are spread at 
the top of the scrubber and made to flow in a downward 
direction, thus offering an extended surface, moistened 
with the oils, to’a current of gas entering underneath the 
scrubber from the bottom, and made to flow in an upward 
direction. 

From the scrubber the gas is caused to pass into one or 
more wash-boxes, the lower compartment of which is 
again charged with heavy oil, and it communicates with 
an upper compartment by means of a great number 
of small holes passing down from the partition and dip- 
ping into the oil, so that the gas entering in the upper com- 
partment is caused by pressure or by exhaust at the exit 
of the lower compartment to pass down the tubes in the 
liquid of the lower compartment, and in bubbling up 
through this liquid it is made to give up a further quan- 
tity of the light hydro-carbons to the same before escaping. 
Several of these wash-boxes are employed in combination, 
and 30 arranged that the heavy oils after having been 
cooled down are caused to enter the first or highest wash- 
box and to descend thence into the next lower one, and so 
on to the last one, while the gases going from the scrubber 
are made first to enter the lowest or last wash-box, and to 
pass off through the upper one, and thence to the ovens to 
be burnt. 

The heavy oil, which is thus to some extent charged 
with the light hydro-carbons, flows from the last or lowest 
wash-box into a tank, whence it is caused to fow into the 
before-mentioned scrubber, so that by this means the 
gases richest in the light hydro-carbons are brought in con- 
tact with the oils that have already taken up most of the 
hydro-carbons from the preceding quantities of gas ; while 
the gas poorest in hydro-carbons is brought into contact 
with oils that are entirely pure, or that have taken up the 
least quantity of hydro-carbons. A maximum quantity 
of light hydro-carbons is thus obtained by a minimum 
quantity of oil, which is very advantageous, as the expen- 
diture of fuel and labour for subsequently separating the 
light hydro-carbons from the heavy oils by means of heat 
is thus also reduced toa minimum. In order to effect this 
separation the oils charged with light hydro-carbons are 





* The greater attention required also means more 
wages, with which any possible slight increase in quantity 
of bye-products would have to be bought. 














conveyed from atank, in which they are collected, into a 
boiler or still, where they are subjected to such a heat as 
will volatilise the light hydro-carbons without affecting 
the heavy oils. This boiler is heated by an internal steam 
coil, or by an external fire, or by the coke oven gas, and 
has a pipe at the top for letting off the light hydro-carbon 
vapours, and another pipe at the bottom for discharging 
all the heavy oil when deprived of the light hydro- 
carbons. 

The hydro-carbon vapour, on being disengaged, is led 
into a condensing worm, whence the condensed light 
hydro-carbons flow through a pipe, part of which is made 
diam, in order to be able to see the running liquid, into 
a decantation tank, having a vertical partition, with an 
opening at the bottom, and closed with a cover or hydraulic 
seal. The light hydro-carbon flows in on one side of the 

yartition, and the condensed steam accompanying it, being 
Seaniee, sinks to the bottom, and passes through the 
opening into the compartment on the other side, the light 
hydro-carbons remaining in the first compartment, whence 
they are caused to flow off in a storage tank. The heavy 
oils, from which the light hydro-carbons have thus been 
——— after being psec 5 by being passed through a 
refrigerating apparatus, are led back to the first of the 
before-mentioned wash-boxes, in order to take up anew a 
fresh quantity of light hydro-carbons from the gases, 

Thaheney oils treated in this manner may be used over 
and over again for a long time. 

A further development in the collection of bye-products 
is the manufacture of sulphate of ammonia out of ammonia 
water. Messrs. Pease, at their Crook establishment, 
near Darlington, have lately entered upon this manufac- 
ture, and by the addition of such plant a further consider 
able pecuniary advantage is realised by the coke manufac- 
turer with little trouble, there being no reason for leaving 
this profit to the chemical manufacturer. 

Besides the manufacture of sulphate of ammonia it may 
in certain cases be advantageous to erect apparatus for 
the concentration of ammonia liquor, or for the manufac- 
ture of salamoniac, which would bring a further extra 
profit per ton of coal into the) pockets of the cokemaker, 
who, until now, has been content to leave it to the 
chemical manufacturer. 

The manufacture of sulphate of ammonia, concen- 
trated liquor of ammonia, and salamoniac, is now being 
successfully carried on in one and the same set of patent 
apparatus. 


THE PHYSICAL SOCIETY. 
At the meeting of the Physical Society held on May 
23, 1885, Professor Guthrie, President, in the chair, Dr. 
A. H. Fison was elected a member of the Society, and 
the following communications were read : ‘‘ Experiments 
showing the Variations caused by Magnetisation in the 
Length of Iron, Steel, and Nickel Rods,” by Mr. Shelford 
Bidwell. The subject of the extension and retraction of 
bars of iron and nickel under the action of magnetic force 
has been investigated by Drs. Joule and A. M. Mayer, 
and by Mr. Barrett. In the present experiments the 
magnetising force has been increased with the result of 
bringing out some striking and novel characteristics. 
The apparatus employed consisted of a vertical magne- 
tising helix considerably longer than the experimental 
rod, the latter forming the central portion of a compound 
rod, the two ends being of brass. The lowerend of this 
rod is plain, and stands on a firm support, the upper end 
is a knife edge which bears against a brass lever 18 cm. 
in length, about 1 cm. from the fulcrum ; the portion of 
the rod to be examined is in the central portion of the 
helix. The above lever is furnished with another knife 
edge at the end which actsin asimilar manner on a second 
lever at the extremity of which is a small mirror. A 
lamp and vertical scale being placed at a distance of 
470 cm., the slightest motion of the mirror could be read 
with great accuracy, an elongation of bar amounting to 





100,000 ™™. being easily detected. 


A fewitof the more important results are as follows: 
In the case of soft iron, the bar continually increased in 
length till nearly saturated, up to which point Mr. Joule 
had traced it, but then it reached a maximum, decreased, 
and continued decreasing to the limit of the experiments 
at which point the retraction was about double of what 
the extension had been. The effect depended upon the 
thickness of the kar, an increase of diameter diminishing 
the maximum extension, and increasing the critical mag- 
netising force, or that force which produced the maximum 
extension, the results seemed to show that this extension 
varied inversely as the square root of the diameter of 
the bar. The general behaviour of steel was the same as 
that of soft iron, but the critical point varied with the 
hardness and temper of the metal, appearing to be a 
minimum for steel of yellow temper. The results of ex- 

eriments upon nickel coincided with those obtained by 
-rofessor Barrett, the effect of magnetisation being to 
cause a continuous retraction greater than that obtained 
with soft iron. 

In answer to Professor Hughes, who believed that the 
effect of the coil was always to produce retraction of the 
bar, the extension at first being due to the molecular 
arrangement of the particles during magnetisation, Mr. 
Bidwell further described an experiment showing that 
the action of the coil was to produce the extension of a 
magnet. Two thin strips of soft iron fastened together 
at the ends, their central portions being about 2 cm. 
apart, were placed in the coil. On making the current 
the ends were drawn out, the sides coming together. 

Professor |"orbes suggested that the effect of thickness 
was really owing to the irregularity of magnetisation 
produced by the ends, and that in future experiments the 
middle of the bar only should be examined. 

“*On the Spectral Image produced by a Slowly Rotating 
Vacuum Tube,” by Mr. Shelford Bidwell. 





‘Note on the Action of Lightin Diminishing the Re- 
sistance of Selenium,” by Mr. Shelford Bidwell. As the 
result of their investigation upon the behaviour of sele- 
nium, Messrs. Adams and Day arrived at the conclusion 
that it conducted electrolytically. Since this would 
necessitate the assumption that selenium is not an ele- 
ment according to accepted theories, caution must be 
exercised in accepting this. It seemed possible, however, 
that since the selenium in the cells had always undergone 
a prolonged cooking in contact with the metal terminals, 
selenides of these metals might exist in the selenium, 
forming a kind of network, and thus affording conduc- 
tion through the mass, which without the cooking is non- 
conducting. It had not been possible to test this directly, 
but a somewhat analogous case had been tried. Some 
precipitated silver had been heated for some hours with 
sulphur and the clear liquid poured off. A cell was then 
made by coiling two silver wires side by side upon a strip 
of mica, the spaces between being filled with the prepared 
sulphur, which would contain a small quantity of sulphide 
of silver. It was found necessary to reduce the resistance 
of the cell by placing a small strip of silver leaf over 
the sulphur and cook again. The cell thus prepared was 
very sensitive to light ; by burning a piece of magnesium 
near the resistance was reduced to one-third. Mr. Clark 
said that Mr. Bidwell’s cells probably contained sulphides 
of copper or silver, substances which the researches of 
Faraday had shown conducted electrolytically in the 
solid condition. On the other hand Cu,Se and Ag, Se 
conducted like metals and were probably often present in 
the ordinary selenium light cells. Mr. Clark thought that 
Mr. Bidwell’s paper raised this question : What influence 
had light upon the electrolytic conduction of Cu,S and 
Ag,S, and upon the metallic conduction of Cu.Se and 
Age Se ? 

**On certain Cases of Electrolytic Decomposition,” by 
Mr. J. W. Clark. The first part of this paper consisted 
of a critical examination of the behaviour of those sub- 
stances which have been described as exceptions to Fara- 
day’s laws, with the object of generalising as to the condi- 
tion of internal or molecular structure corresponding to 
their electrical properties. The second part described an 
experimental investigation into the nature of the conduc- 
tion of fused mercuric iodide and mercuric chloride, both 
of which were stated to undergo electrolytic conduction. 
Decomposition and re-combination of the products of 
electrolytic action may, however, follow so closely as to 
simulate metallic conduction. The first product of elec- 
trolytic decomposition of mercuric iodide was stated to be 
iodine and mercuroso-mercuric-iodide (Hg; I,), which 
latter, under the continued action of the current, yields 
free mercury. Similarly it was found that fused mercuric 
chloride when electrolysed between graphite terminals 
split up into chlorine and mercurous chloride. Metallic 
conduction, i.e., conduction without decomposition m 
fused compound solids therefore appears to be unknown. 

** Note on Electrical Symbols,” by Mr. J. Munro. 








SwanaGE.—A new line connecting Swanage and Corfe 
Castle with the main line of the London and South- 
Western Railway from Waterloo to Weymouth has just 
been opened for traffic. 





INCREASED PoPULARITY OF STEAM TRAMWAYS.—Steam 
tramways are taking preference amongst the public over 
those worked by horses. The two tramways between 
the Hague and Scheveningen—a fashionable seaside 
resort some three miles from the former place—run almost 
side by side, the one being a horse tram and the other 
worked by steam. On Whit-Monday the traffic was very 
great on the steam line, each tram carrying from 100 to 
120 passengers, whereas the horse cars were barely filled, 
frequently having no more than three to six passengers 
per journey. A similar preference was shown on the 
North London Tramways, and it is one that continues 
to exist. Both these tramways are worked by the Merry- 
weather locomotive, having 7 in. by 11 in. steam cylin- 
ders and weighing 9 tons. 





Oraco CENTRAL Rattway.—The Wingatui formation 
contract having been completed, it is anticipated that 
tenders for the plate-laying on this section will be called 
for shortly. The contract extends for 6? miles, from the 
junction with the main line at Wingatui. At the end of 
this section comes the Wingatui viaduct, tenders for 
which have already been called for. The viaduct will 
cross a deep ravine, at the bottom of which runs the 
Mullocky Gully Creek. It is tobe built of wrought iron, 
and to consist of three spans of 106 ft. each, and five of 
66 ft. each. It will stand on iron pillars, and will be no 
less than 140 ft. above the level of the creek. Tenders 
are now invited for the completion of the formation of 
the Hindon section, which extends from the end of the 
Wingatui section to the Deep Stream. The section is a 
long one, extending to nearly twenty miles from the junc- 
tion, but upon it there now remains to be done only about 
3 miles of formation. On this section, but as a separate 
work, there are five tunnels, the contract for the driving 


of which has been let to Messrs. C. and J. Gore. These 
tunnels are the Mullocky tunnel, 152 yards; Duck Point, 
127 yards; Mount Allen, 154 yards; Ross Point, 


72 yards; and Machine Creek, 42 yards. This contract 
has been in hand for some time, and a considerable num- 
ber of men are employed upon the work, which is to be 
completed by May 26th, 1886. After this comes the 
Deep Stream section, the formation of which is now in 
progress. The length of this section is 4 miles 22 chains, 
and the contractors (Messrs. Miller and Smillie) have 
over 150 men employed on the work. After this there is 
another section in hand, viz., the Renthorn section, which 
is 9 miles 12 chains in length. Messrs. R. Meikle and 
Co. have the formation contract, which is to be completed 
by May, 1886. 
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THE FLEET IN ACTION. 

Suoucp the peace-at-any-price negotiations fail in 
spite of all endeavours, it appears quite probable 
that the conflict will not be confined to the whale 
and the elephant, and in view of the probabilities 
of finding ourselves opposed by a power possessing 
anavy capable of meeting our own on the high 
seas, a consideration of several important points 





relating to the duties of our fleet in action will not 


be out of place. What will the naval battle of the 
future consist of? The views of tacticians vary 
considerably on this point. In the opinion of a 
German tactician, naval battles will bear a resem- 
blance to combats on shore, torpedo boats forming 
the lines of skirmishers, while the ironclads will 
form the supports and reserves. Supposing this 
idea to be carried out in its entirety, we must admit 
that both sides will have their torpedo boat skir- 
mishers, and that therefore the preliminary engage- 
ment will be torpedo boat against torpedo boat, a 
state of affairs for which we venture to say the boats 
were never intended, and for which they are emi- 
nently unfitted. A torpedo boat is constructed of 
high speed, small size, and great manceuvring 
power, with the view of using these qualities to 
approach a large ship and destroy her by means of 
her principal weapon, the torpedo. Now in an 
engagement hand-to-hand with other torpedo boats 
all these attributes are thrown away, for she can- 
not use her torpedo against such puny antagonists, 
her small size will not be of any avail in close com- 
bat, and her speed is no good when once actually 
engaged. From these considerations it appears 
that if torpedo boats are to be used on both sides 
as skirmishers, their endeavours must simply be to 
pass through one another’s lines, doing what 
damage they can with machine guns and hand 
charges as they pass, and then going on to attack 
the bigger game in the shape of the ironclads. But 
even if this be done, the torpedo boat is not fight- 
ing to the best advantage, and very many of the 
unfortunate skirmishers would suffer for their 
temerity by being sunk by the heavy and machine 
gun fire from those that they wish to destroy. A 
torpedo boat to attack with maximum effect should 
certainly not select the time when, with broad day- 
light to assist, the enemy is fully prepared to meet 
them with a determined fire of shot and shell. 
They should rather seize their opportunity when 
this enemy is otherwise engaged, or when their 
approach is covered by smoke or darkness. For 
this reason we venture to think that the views 
of the German writer on this matter are unsound, 
and that the place of the torpedo boats in action is 
in rear of the squadron, ready to seize any oppor- 
tunity that may occur for making this attack 
thoroughly effective. In fact they must act as 
auxiliaries to the fleet, and not as a prominent 
feature of the attack. An American writer thinks 
it quite a question whether the torpedo boats 
carried on board of the ships themselves can be pre- 
pared in time to take part ina fleet action, or, at all 
events, in time to precede the attack, that is to act 
as skirmishers, and since if they are not to be used 
in a fleet action, it is hard to see the use of them on 
board ironclads, a consideration of this question is 
very desirable. 

He says, ‘‘Suppose two fleets to sight one 
another ten miles apart steaming 10 knots, they will 
meet in half an hour. Nine timesin ten, when the 
mutual sighting takes place, neither will be in for- 
mation for attack. By the time they have gotten 
in this order, they will have lessened the distance 
between them to about five miles. Now if at this 
stage either attempts to get the torpedo boats into 
the water, the other fleet would have a great ad- 
vantage if they bore down at full speed and en- 
gaged them ; this separating sea could be covered 
in twenty minutes, and it is doubtful if this length 
of time will suftice to organise the torpedo flotilla 
and straighten up for the line of battle.” 

The writer of these lines has, we think, consider- 
ably strained the question in a manner unfavourable 
to the torpedo boats, and a fairer way to look at it 
would be as follows : 

Adopting the same distances and speed as the 
writer, we will suppose that one of the fleets at once 
stops and gets out torpedo boats. Now even with 
the present clumsy arrangements for getting out 
torpedo boats, there is not the slightest reason why 
the torpedo boats should not be in the water, with 
steam more or less up, in ten minutes. The actual 
hoisting out would not take more than five, and 
with the appliances for raising steam from the ship’s 
boilers, which appliances would of course be always 
kept ready, ten minutes ought certainly to see 
steam up. Meanwhile, we will imagine that the 
enemy has not stopped, so that by the time our 
torpedo boats are out, a little more than eight miles 
still separates the combatants, which space, if our 
squadron proceeds ahead full speed at once, would 
be covered in twenty-five minutes. 

Now by the writer’s account both squadrons have 





to perform certain evolutions to get into whatever 
fighting formation they may select, and during this 
time they certainly could not be directly approach- 
ing one another at full speed, so that a still further 
time would elapse, which time might be lengthened 
to fifty minutes at the discretion of either squadron. 
Probably this time would be lengthened still more, 
since both squadrons would stop to get their boats 
out and delay while ‘‘strengthening up,” but we 
are bound to consider the motions of one side only, 
and, as we have shown, there should in this case 
even, be ample time to get the boats out and send 
them ahead if considered advisable. This brings us 
back to the consideration of how fleets should meet 
and open the action, and to appreciate the position 
it must be remembered that the great art of naval 
tactics, as initiated by Nelson, and admitted on all 
sides to be sound and undeniable, is to concentrate 
the attack of as many of your own ships as possible 
on a few of those of the enemy, in fact to endeavour 
to destroy them in detail. Since this should be the 
aim of both fleets, it follows that the aim of each 
fleet must also be to prevent such concentration on 
the part of the enemy, as we must, for argument’s 
sake, admit that the fleets are commanded by 
equally able men. There is little doubt that under 
ordinary circumstances the first crash will be a 
charge pure and simple, where the opposing fleets 
will pass through one another’s intervals, doing 
what damage they can, but not stopping for hand- 
to-hand conflicts. The formation to be adopted— 
lines ahead, lines abreast, échelon, groups—is a 
matter on which every one has his own opinion, 
and far be it from us to attempt to decide such 
an important matter, or even in the short 
space available here, to enter into the relative 
advantages and disadvantages of the different 
systems. Suffice it to say, that it is generally 
acknowledged that whatever formation a fleet 
may attacx in, this formation in its entirety will 
not survive more than one charge, and that squadron 
which can best pull itself together to resume the 
attack will have the greatest chance of success, in- 
asmuch as it will be in a position to attack the weak 
points of the enemy. Here it is that the torpedo 
boats should render invaluable assistance, following 
the charging line and under cover of the smoke 
made by the guns discharged in passing, attack and 
destroy if possible, but, if not, break up the forma- 
tion, and reduce the ranks of the enemy to a dis- 
organised mass. They have in this case everything 
in their favour—heavy guns discharged ; machine 
guns probably directed at, and the attention of 
those on board more or less fixed on, the ships 
which have just gone by; smoke to serve as a 
screen ; and an absence of protective nets. Could 
any other occasion, except night, be found more 
suitable for the display of their special abilities ? 
We venture to think not. If foreign fleets prefer 
to send their torpedo boats ahead, let them do so by 
all means, for that would give us the opportunity 
of destroying many of these tiny foes, which if left 
to act as we have described might perhaps turn the 
fortunes of the day. If it is thought desirable to 
meet skirmishing tactics, if so we may call them, 
by advancing skirmishers to meet them, let it be so 
by all means ; but let them be armed and equipped 
as skirmishers. Half a dozen larger boats with 
rapid firing and machine guns—plenty of them— 
would be more effective for this purpose than six 
times the number of torpedo boats, and then the 
torpedo boats could be kept behind to perform the 
duties for which they were built and designed, 
namely, to worry the line-of-battle ships. 

A few words now on the functions of the 
different weapons supplied to our ships. The ram, 
the gun, and the torpedo. When and how should 
each or all be used? 

To commence with the ram, which is most un- 
doubtedly the most powerful weapon possessed by a 
ship, though at the same time it is by far the most 
difficult to use. A ship endeavouring to ram runs 
arisk from three causes: First, there is a very 
slight difference between ramming and _ being 
rammed, and in the case with which we have been 
dealing, namely, a fleet action, a captain endeavour- 
ing to ram runs a very good chance, even if he suc- 
ceeds in striking his opponent, of being treated in 
a similar way by another enemy, while he himself 
lies in a comparatively helpless state alongside his 
rammed adversary. Then again if the rammee is 
armed with torpedoes, the rammer will certainly 
run a considerable risk in closing. Lastly, there 
is always a certain amount of damage done to the 
ship ramming, which, though not so great as that 
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inflicted on the ship rammed, would, nevertheless, 
perhaps cripple her severely. Hence ramming 
should not as a rule be resorted to in a first charge 
unless a good opportunity without danger to the 
rammer itself occurs. For example, there would 
be no objection to ramming one of the sternmost 
ships in a formation of groups or double column 
line abreast, as there would be no one behind to 
ram the attacker in her turn, but it would be mad- 
ness to make an attempt on one of the leading 
ships, since the attempt must simply end in destruc- 
tion by the ships behind. Many naval officers 
hold very tenaciously to the opinion that all 
manceuvring should tend towards ramming, but to 
these we venture to point out, that the attempt to 
ram a ship armed with torpedees must result in the 
ramming ship being struck by one as she approaches, 
and though the blow thus dealt may not be so 
severe as that given by the ram, the odds are very 
much in favour of its permanently disabling the | 
ship struck, and therefore as the whole art of | 
war consists in inflicting a maximum of damage 
on the enemy while receiving a minimum yourself, 
it would be better to resort to some means not 
quite so decisive to both ships. It is a poor satis- 
faction to see an enemy’s ship go dewn at once if 
you yourself have to follow half an hour afterwards. 
Now for the gun. A short time ago there was a 
very growing opinion that the day of the gun was 
over, and that the torpedo was to entirely take its 
place. So great a hold did this opinion get, that 
the officers in H.M.S. Vernon, the ship for tor- 
pedo instruction, used to speak of those in H.M.S. 
Excellent, the gunnery establishment, as the bow- 
and-arrow mob, a term which mightily vexed the 
souls of the gallant officers in the latter ship, who 
perhaps rather shared the opinion that the palmy 
days of gunners had gone by. However, that 
opinion is now quite exploded, for imagine the guns 
removed and torpedoes substituted. Can these latter 
destroy the crew of a ship and take the vessel her- 
self as a prize? Can they defend the ship from 
the attacks of torpedo boats? Can they be used 
for bombarding purposes? No! The introduction 
of the torpedo, while giving us a powerful weapon, 
both for offensive and defensive purposes, has only 
tended to increase the value of the gun, and develop 
its power. Take the case of two otherwise equal 


ships, the one armed with the torpedo and the 
other with the gun, the latter simply manceuvres 
out of range of the torpedoes, and hammers the 
life out of the opponent, who is unable to return 


the compliment. We are not endeavouring to 
make out that in all cases or even in most cases 
the gun is superior to the torpedo, both are very 
valuable, but we do maintain that the value of the 
gun is increased rather than diminished by the in- 
troduction of the more modern weapon. But about 
the guns in a fleet action. It is generally admitted 
that their use in the first onslaught must be 
limited to being laid on known bearings, and the 
ship manceuvred so as to fire them by electricity 
with the greatest effect. It is essential on an occa- 
sion like this that the captain should know exactly 
the direction in which his guns are pointing, and 
to have perfect control over them, and this of 
course can only be done if they are manceuvred in 
the manner that we have just described, the firing | 
key being placed in a position immediately under | 
the captain’s control. Later on in the action, when 
the formation gets broken up, and the contest de- 
generates into a series of duels, independent firing 
or firing by divisions may be resorted to, certain 
parts of the enemy being apportioned to different 
guns. With reference to the lighter guns, that is, 
the rapid firing and machine guns, we have heard a 
great deal about the effect that they will have upon 
the unarmoured ends of many of our ships ; but if 
during a fleet action the torpedo boats are to 
manceuvre by dodging about in and out of the 
smoke and reudering themselves generally ob- 
noxious whenever the opportunity offers, it seems 
quite probable that these lighter guns will have 
their work quite cut out in endeavouring to destroy 
these pests of the sea, and will not be able to de- 
vote much attention to the unarmoured portions by 
which Sir Edward Reed sets such store. 

Lastly, the torpedoes, meaning Whitehead and 
spar torpedoes. We have already dealt with the 
use of these in boats, and it remains to consider 
those on board ship. The spar torpedoes, which in 
large ships are secured to the end of the lower 
booms, or long outrigger poles rigged out from the 
ship’s side, must be regarded simply as passive de- 





fences, and as such exerting a deterrent influence 


on other ships attempting to ram that in which 
they are installed ; therefore, there is little to be 
said about them or their use. The Whitehead, 
however, is a very different matter, and it is really 
very hard to see how very many ships are to be left 
afloat on either side if these weapons are worked 
coolly and efticiently. In a fleet action, ships must 
engage at close ranges, for those on the same side 
must keep close together for mutual support, and 
therefore for opposing fleets to enter into a general 
engagement, the distances between the opponents 
must be less than this again. What a chance for 
the Whitehead! It really would appear that if two 
squadrons, all armed with Whiteheads, are to pass 
through one another, with a distance between the 
ships of not more than one cable (200 yards), that 
every one of these vessels ought to be struck by a 
Whitehead in passing. There are not wanting those 
who maintain that Whiteheads should not be used 
in the first charge for fear of missing your enemy 
and possibly blowing up a friend on his other side, | 
but to such we can only say better leave the White- 
heads on shore altogether for fear of their exploding 





on board and damaging their own ship, a state of 
affairs which is not so unlikely as it may appear at 
first sight. Seeing that times out of number torpe- | 
does have been made to pass under a 30ft. cutter | 
300 yards off from a ship steaming 10 knots, surely | 
there should be no difticulty in hitting a vessel 





300 ft. long at 200 yards. Care, practice, and the 
nerve which naturally follows on the latter, should | 
make this a certainty, and therefore we join issue | 
with those who would throw away an almost certain | 
issue for fear of a possible mishap. We pointed | 
out before that the chances of success in an action | 
lies with that fleet that can best pull itself together | 
after the first charge, and we also showed what a} 
very disconcerting effect on the fighting formation | 
the attack of torpedo boats would have. Well, the} 
same thing applies here. If in this first charge the | 
formation can be broken up by torpedo fire from | 
the ships, the effect would be very much greater | 
than if the fire were reserved until they engaged in | 
single combat, and seeing that there is no reason | 
why it should not be attempted, it seems the height | 
of folly to neglect the chance. 








A RAILWAY ACROSS NORTHUMBER- | 
LAND STRAITS. 

WueEn Prince Edward’s Island joined the Con- 
federation of the British American provinces that 
now form the Dominion of Canada, one of the 
stipulations was that the United Government should | 
establish a regular steam communication winter 
and summer between the island and the mainland. 
The only winter communication up to that time had 
been by means of ice boats across the Northum- 
berland Straits, an expensive, unsatisfactory, and 
at times dangerous mode of travelling, barely sufti- 
cient to keep up a mail communication, and utterly 
inadequate for any regular business. To carry out | 
their agreement, the Government purchased a 
steamer which it was hoped would be sufficient to 
cope with any ice that she might have to contend 
with, and strong enough to resist the heavy jams 
and blows that she was certain to encounter. A 
steam ferry-boat, the Arctic, had for years kept up 
a tolerably regular communication for the Grand 
Trunk Railway between their terminus at Point 
Levis and Quebec, and the Northern Light was a 
better, more powerful, and stronger boat than this, 
built by the same constructors, and with the ex- 
perience of the Arctic to guide them. The Nor- 
thern Light has been since 1876 upon this service, 
and not only has she proved utterly unable to con- 
tend with the winter’s ice, but it seems doubtful if 
any steamer can be made strong enough or power- 
ful enough to carry on, with any approach to regu- 
larity, this extremely difficult navigation. For a 
month at a time she has been frozen into immense 
ice floes, utterly unable to extricate herself, and 
during the past winter she was imbedded in an 
immense mass of heavy ice, where she must remain 
until natural forces liberate her from her confine- 
ment. The old service by ice boats across the 
narrows between Capes Traverse and Tormentine 
has never been abolished, and in bad weather is 
even still the only dependence for the mails and 
such passengers that must cross; but the distance, 
only 84 miles, is seldom made without some hard- 
ship, and at the commencement of this winter 
three boats with a number of passengers, one of 
them an M.P. on his way to his parliamentary 





duties at Ottawa, were overtaken by a snowstorm, 


driven from their route, and after drifting about 
without food for three days, were very glad to get 
back to the island with their lives, but most of them 
severely frostbitten. At the meeting of the Local 
Legislature of the island, the failure of Canada to 
carry out the terms of her agreement with Prince 
Edward’s Island was brought up, and an address has 
been sent to the British Parliament calling their 
attention to this failure on the part of the Federal 
Government, and praying for redress and com- 
pensation. 

Senator Howlan, who was one of the original 
framers of the agreement, under which the island 
came into confederation, and to whom mainly she 
is indebted for her railway system, has taken up 
the question at Ottawa, and has identified him- 
self with the scheme for laying an iron and cement 
subway across the Straits. By his instructions Mr. 
Vernon Smith, C.E., of Ottawa, has prepared plans 
and models of the scheme which have been for some 
time on exhibition in the committee room of the 
Senate, and have attracted a good deal of attention 
both from the novelty and the apparent feasibility 
of the scheme. The total distance between the 
capes, as before stated, is 84 miles, of which the two 
piers of the railways now building on either side 
extend for over one mile. Mr. Sinith proposes to 
lengthen these piers to the point where the 
‘* bordage” ice usually forms, that is the shore por- 
tion which freezes over and remains fixed, whilst 
the channel ice between surges backwards and for- 
wards with the tides and winds. This point is 
about the 5-fathom line on either side just within 
which the massive abutments would be built, leav- 
ing a space between of 28,000 ft., or about 5} miles. 
At a depth far below the influence of ice or 
stones under this intervening space a subway is 
to be laid. The depth of water over it at dead low- 
water will be 25 ft. at the island end, and about 
42 ft. at the New Brunswick side, where the pump- 
ing and ventilating shaft will be, and from which the 
consecutive lengths of the tube will be laid. It will 
be necessary to dredge in front of either abutment 


|nearly the depth of the subway to get it into its 


position, and at the island end this dredging will 
be required for about half or three quarters of a 
mile, gradually lessening till the tube ultimately 
rests upon the natural bottom ; for two miles from 
this abutment it will be on a nearly uniform gra- 
dient downwards of 1 in 1000, or about 5 ft. to the 
mile. At the New Brunswick side the bottom falls 
more rapidly from the abutment until the water, 
2000 ft. distant from it, is 90 ft. deep, and it con- 
tinues from 80 ft. to 90 ft. deep with a sandy bottom 
for over half a wile further. The dredging at 
this side, though much heavier nearer to the abut- 
ment, will not be very long until this depression is 
reached, and for all this portion and until the 
natural bottom is struck on the opposite side, it is 
proposed to lay the tube very nearly level. Across 
this depression the tubes will be carried upon piers 
every 100 ft., hollowed at the top to receive the 
tubes, and varying in height from 5 ft. to 35 ft., each 
pier consisting of a cylinder of boiler plate from 
20 ft. to 30 ft. in diameter, sunk to a good foundation 
from the surface by air-locks, filled with cement to 
the height required, and then the upper portion of 
the cylinder removed. There will be about a 
hundred of these piers altogether, of which twenty- 
five will vary from 20 ft. to 35 ft. in height, another 
twenty-five will be from 10 ft. to 20 ft., and the rest 
below 10 ft. The bottom has not yet been sufli- 
ciently sounded to give these figures accurately, 
but as far as known these heights will be sutticient, 
the length requiring these supports being about 
two miles. The bottom throughout is sand, rest- 
ing on a soft sandstone rock of the coal formation. 

The subway will consist of a boiler-plate shell 
three-eighths of an inch in thickness, lined with 
2 ft. 6 in. of concrete, leaving an opening of 10 ft. 
in diameter, which is sufficient for the 34 ft. gauge 
of the Prince Edward’s Island Railway to pass its 
cars through. The tubes forming this portion will 
be rivetted together in lengths of about 300 ft. on 
the shore, then launched, and a thickness of 14 in. 
or 15 in. of cement put in, or sufficient to bring 
them within 30 or 40 tons of their sinking weight ; 
they will then be taken to their position and sunk 
by water ballast, and then connected with the por- 
tion already laid, precisely as similar tubes have 
been laid into the Lakes at Chicago, Cleveland, 
Toronto, and other places, to draw a supply of 
water at a sufficient distance from the shore to 
secure pure water for ordinary use. At Chicago 
tubes have been laid out three miles into the lake 
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on this system. Of course, these tubes being 
heavier and more bulky, will require powerful 
machinery to handle them ; but after the bed is 
prepared, there seems no difticulty in securing a 
good water-tight subway on this method. After 
the tubes are in place, the false ends used for 
floating and sinking them will be removed, and the 
second thickness of cement put into the tubes, 
bringing them to their finished diameter of 10 ft., 
and a weight sufficient to resist any lifting or side 
strain. 

The abutments at either end of the tube will need 
to be very heavy to resist the ice strains to which it 
will be subject especially before the ‘‘ bordage” ice 
is thoroughly formed. They will consist of a series 
of wrought-iron cylinders sunk to the rock through 
the sand and shingle, and then filled with cement 
and rock, and their shape on plan will be an 
equilateral triangle, the sides of which will be about 
600 ft. long, filled solid in the middle with the sand 
taken up by the dredging machines. The apex of 
the triangle towards the channel will consist of a 
cylinder, somewhat thicker and stronger than the 
rest, 40 ft. in diameter, sunk to the rock and sur- 
mounted on each side by a lighthouse to guide 
vessels between them. Near the bottom of this 
cylinder a tube 15 ft. in diameter will be rivetted in 
and project at each side 4 ft. or 5ft. to receive the 
subway on one side, and the sloping way on the 
shore side leading to the wharves and existing rail- 
ways. The whole of the bottom of the 40-ft. cy- 
linder is then filled with concrete upon which rests 
the masonry superstructure filled with earth carried 
to a height of 10 ft. above high-water mark. At a 
distance of 1300 ft. on the island side and 2000 ft. 
on the New Brunswick side is a solid wharf 800 ft. 
long and 100 ft. wide, and between these wharves 
and the abutments on either. side is a bridge sup- 
ported on iron cylinders 5 ft. in diameter in pairs, 
between which is a tube 15 ft. in diameter rising at 
a gradient of 1 in 50 on the island side, and a little 
steeper on the New Brunswick side, lined with 
cement like the subway, and which brings the top 
of the tube out of the water before it reaches the 
wharf, the tunnel proper ending about 60 ft. from 
the outer end of the wharf, and the rails reaching 
a height of 10 ft. above high water before the inner 
end of the wharf is reached. The object of the 
bridge between the abutments and the wharf is 
twofold, as a protection to the tube when it would 
be otherwise exposed to blows from vessels and 
from floating ice, and as a loading wharf for vessels 
laying alongside, convenient sidings being laid 
from the railways on either shore to accommodate 
this traffic, these being in effect the termini of the 
railways on either side. The scheme has been well 
discussed in the local papers, and been endorsed 
by most of the engineers who have examined it. 
The estimate of the subway, exclusive of the bridges 
to the shore on either side, which are considered as 
belonging to the railway companies, is not much in 
excess of 2,000,000 dols., which includes every- 
thing but the dredging, the quantity of which is at 
present unknown, but which may cost another 
250,000 dols. 





THE IRON AND STEEL INSTITUTE. 

THE final day—Friday, the 8th inst.—of the recent 
meeting of this Institution was mainly devoted to 
the reading and discussion of two papers contri- 
buted from abroad. Before taking these Sir Henry 
Bessemer made a short statement explaining that 
he had been unable to prepare the paper on the 
manufacture of steel which had been set down on 
the programme in his name on account of pressing 
family matters preventing him from preparing the 
drawings necessary to illustrate the matter. He 
hoped, however, to complete his labours shortly, 
and to have the pleasure of reading the paper at a 
future meeting. 





Natura Gas, 

The paper contributed by Mr. A. Carnegie, of 
New York, on ‘Natural Gas Fuel and its Ap- 
plication to Manufacturing Purposes,” was then 
read by the secretary. As we hope shortly to print 
this paper in full, we need only now give a very brief 
idea of itsscope. Mr. Carnegie principally confined 
his observations to the Pittsburg district, and 
to the application of the gas to iron working. 
Seven years ago a company drilling for oil about 
eighteen miles from Pittsburg, on getting to 
a depth of 13820 ft., had the drills blown 
out, the derrick broken to pieces, and other 
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damage done. This was caused by the escape 
of gas, the roar of which could be heard five miles 
away. Four 2 in. pipes were laid down and the 
escaping gas ignited, when the country was lit up 
for miles round. After some time pipes were laid 
down, and there are now eleven lines of pipes taking 
the gas from the various wells to Pittsburg, the 
largest being 12 in. in diameter. Much of the gas is 
yet wasted through the want of appliances in the 
different works for burning it, and indeed coal is 
so cheap—Mr. Carnegie mentions a case in which 
slack was only 1s. 6d. per ton—that it can only be 
by most complete advantages that the natural gas 
can gain a footing. 

It is estimated that the iron and steel mills of 
Pittsburg proper require fuel equal to 166,000 
bushels of coal a day, and within the two years since 
the gas was introduced it has displaced 40,000 
bushels of coal per day. In glass works the gas has 
almost entirely superseded coal. Outside the city 
the figures would be about the same as those quoted. 
It is said to be only a question of a few months 
when all manufactures will be carried on in the dis- 
trict with natural gas fuel, of which here seems to be 
a limitless supply to judge by present indications. 
No effort is made to economise the fuel, as there are 
now large quantities blown to waste. Stokers are 
unnecessary with this fuel, and in Pittsburg alone 
the labour of 5000 men has been dispensed with. 
One hand can attend to a range of boilers, and will 
be able to replace 90 firemen. Not a particle of 
smoke is to be seen, and the coal bunkers have all 
been whitewashed. Pittsburg, which is perhaps the 
blackest city on the face of the earth, bids fair soon 
to become blamelessly white and pure. One well 
yields 30,000,000 cubic feet in twenty-four hours. 
The pressure at which it escapes is about 200 lb. to 
the square inch, which is brought down to about 
75 Ib. at a distance of nine miles, and it is the opinion 
of experts that there is gas enough in the earth 
to last at any rate for the present generation. 

At the conclusion of the reading, the President 
called on Mr. Bauermann to open the discussion. 
This gentleman said he had been to Pittsburg and 
seen the gas being used as mentioned by the author 
of the paper. In one works it was interesting to 
see furnaces, which had been originally supplied by 
gas producers, now being worked by this natural 
gas. All the producers were cold and idle, and a 
few Bunsen burners did all the work. The speaker 
then entered into the geological aspect of the 
question, illustrating his remarks by means of the 
blackboard. The general impression seemed to be 
that the escape of gas was in some way due to lines 
of fracture in the Devonian rocks, or in the strata 
which underlay the coal measures. 
these cases for gas or oil there were no surface 
indications. It was necessary to go to great depths. 
If the strata dipped at the lowest part oil and water 
would be got. Nearer the surface oil only would 
be produced, while at the summit gas would be 
collected. This might be taken as a generalisation, 
but probably applied in most cases. A gas well 
had been struck in British territory on the Canadian 
and Pacitic Railway about half-way between Lake 


Winnipeg and the Rocky Mountains, where there | 


were lignite-bearing tertiaries at some depth. 
Water was being bored for, but gas was struck 
instead, and that gas was utilised for running an 
engine to drive a boring machine for another well. 
As to the origin of the gas the theory of a 
chemical reaction which had been supposed to take 
place did not appear to tind favour with the speaker 
as the cosmical heat necessary could hardly be pre- 
sent. It had been pointed out by Sir W. Logan 
that petroleum appeared to be the product or organic 
matter incorporated with the rock. When corals 
of large size got in Canada West were broken, 


petroleum oil poured from them, so it might be | 


supposed that the animal matter contained in them 
originally had something to do with its formation. 
The American petroleum might be a product of 
coal, but he did not think that was the case, be- 
cause there petroleum was got from strata where 
coal measures did not exist. 

Mr. Bell, who spoke next, said there was just a 
possibility that Cleveland might compete with 
Pennsylvania in this matter of natural gas produc- 


tion. At present, as was well known, Messrs. 
Boleckow, Vaughan, and Co. were working the 


salt beds first won by the speaker’s firm. The bor- 
ing had, however, been continued below the salt, 
and a bed of magnesian limestone had been reached, 
below which red marls had been found again. 
Then there oxisted an interstratified bed of lime- 


In boring in | 


stone. The borings were finally stopped in a bed 
of salt in the limestone, and from these beds of salt 
in the magnesian limestone was obtained a certain 
quantity of gas. It was just possible, the speaker 
thought, that at a further depth they would have 
obtained gas, and been able to hold their own 
with Pittsburg in this matter. Mr. Bell thought 
that it would be a promising subject for the 
wealthy and public-spirited gentlemen connected 
with Middlesbrough to take up, and see what 
could be done in the way of extracting riches from 
the earth. The speaker would have liked to 
have had from Mr. Carnegie a fuller descrip- 
tion of the geology of the district round Pittsburg 
in order to compareCleveland with that district, and 
with the Canadian district referred to by the last 
speaker. At Cleveland they were ina later stratifica- 
tion than the Devonian. There wasafeature worth re- 
| membering in connection with the origin of the gas 
in connection with what had been said. Magnesian 
limestone was nearly always foetid, and it might 
therefore be considered that it had always some 
organic matter mixed with it. There was an in- 
teresting fact with regard to the salt bed at Middles- 
brough. There was a large evolution of gas which 
on examination proved to be nitrogen almost pure, 
which seemed to be contained under considerable 
pressure in vesicular cavities in the salt. At first 
the bubbling up of this gas through the pipes 
caused a good deal of alarm, but its appearance fell 
off after a time, perhaps because the nitrogen had 
become exhausted. 

Professor Armstrong said that with regard to the 
production of petroleum by chemical reaction the 
original theory was that petroleum was produced by 
| the action of heat upon vegetable matter contained in 
| the earth. But there was great dissimilarity between 
the composition of petroleum and the products of 

It might be con- 








| the destructive distillation of coal. 
| ceivable that a material like petroleum could be pro- 
| duced from Scotch shale in decomposition acted on 
| by a high temperature. Another point was that the 
| petwekouen now got from the Russian oil districts 
| was chemically distinct from the American petro- 
jleum. This was a noteworthy fact and well worthy 
| of consideration in connection with the natural as 
| against the chemical origin of petroleum. 
| Mr. Crampton, Mr. Rogerson, and Mr. Williams 
|had all visited the works described by the author, 
,and bore testimony to the accuracy of the statements 
contained in the paper. The latter speaker said 
that at Pittsburg they looked on the Siemens pro- 
ducer, which we thought one of the newest things, 
|as an ancient contrivance, obsolete and out of date 
| for metallurgical operations. 
Mr. I. Lowthian Bell had also visited the Pitts- 
|burg works. The author of the paper had not 
ventured to state what would be the extent of the 
| supply of gas, and the question best worthy of atten- 
tion was whether this gaseous fuel was easily to be 
|exhausted or whether it might not be practically 
inexhaustible. If the gas required really existed 
jas gas at the present time, it would not take long 
|in these large manufacturing operations to exhaust 
lit. Taking the figures in the paper it would be found 
that fifteen of the large wells yielding 30,000,000 
| cubic feet per day would give out in one year a cubic 
mile of gas. Unless there were vast cavities in the 
earth containing gas compressed to a point above 
ordinary conception the supply must necessarily 
soon be exhausted. It seemed, however, quite 
possible that the process of distillation might be 
going on at great depths, either with petroleum or 
from solid deposits containing hydro-carbons. The 
|speaker had examined a pipe at Pittsburg which 
| had been giving off gas at 200 Ib. for a few years, and 
/much to his surprise he had found that there had 
| been no diminution from the day the gas had been 
found. It would appear, therefore, that the 
quantity used bore so small a proportion to the 
| vast stores in the ground that no sensible impres- 
ision had been made on the tension of the gas in 
spite of all that had been taken away, or else it 
| was that the generation of gas was being carried on 
‘at the present time so as to make up for that which 
|had been abstracted. Vesuvius and other vol- 
canoes had been in activity from time to time for 
| the last two thousand years, and yet the sources of 
|\lava did not seem to have diminished. The pro- 
|duction of petroleum might bear some analogy to 
this. 
| After the President had proposed a vote of thanks 
to the author, the meeting proceeded to consider 
| the second paper on the list. 
| This was contributed by Dr. Hermann Wedding, 
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of Berlin, the eminent German metallurgist, and 
was on the 
Microscopic EXAMINATION OF MALLEABLE IRON. 


This paper we also hope to reproduce in full in 
these pages at an early date ; and as the discussion 


which followed was not of a protracted nature, we | 


need not further deal with it here. We may, how- 
ever, point out that in some of his conclusions, Dr. 
Wedding differed from Dr. Sorby, and the latter 
had written a letter to Mr. Jeans, the secretary, 
which the latter read at the meeting. Dr. Sorby 
said that, as far as he could judge, the chief reason 
why the author’s conclusions differed so much from 
his (Dr. Sorby’s) was that the sections prepared by 
Dr. Wedding were not ground down with a soft 
stone before final polishing. It was not until Dr. 


Sorby had adopted this method that he was able to | 


see the ultimate structure properly. This explained 
why Dr. Wedding had been unable to detect the 
ultimate crystals in bar iron which Dr. Sorby’s 
sections showed so successfully in the microscopical 
photographs he had previously shown by means 
of the oxy-hydrogen light. 
Dr. Wedding had not fully appreciated the com- 
plete difference between the intensely hard con- 
stituent of blister steel and white iron, and the 
soft iron of a malleable bar. 
thought this might be due to the illuminant em- 
ployed. The direct illumination he had contrived 
was so indispensable that he felt sure no one could 
arrive at sound conclusions without it, and he felt 
almost sure Dr. Wedding did not use it. Sir Henry 
Bessemer said that the size and form of the crystals 
of iron that had undergone fusion had important 
bearings on results obtained, and the size and dis- 
position of the crystals was greatly dependent on 


the stillness or motion of the mass while being | 


operated upon. This was illustrated in the process 
of sugar-making. In England we preferred large 
and distinct crystals, and consequently the mass 
was allowed to crystallise without agitation, which 
produced the desired effect. In France tastes 


differed, and the saccharine mass was constantly | 
stirred, whilst the process of crystallisation was | 


going on, and the crystals were not nearly so bold 
and defined. In the early days of Bessemer steel- 
making, about thirty years ago, a good deal of trouble 
was experienced from the large crystals that formed 
in the process of manufacture. This, Sir Henry 
had thought, might be due to the presence of phos- 
phorus. In order to try an experiment as to the 
effeet of slow and undisturbed crystallisation, the 
speaker had a hole 4 ft. in diameter made in the 
ground. This was lined with firebrick, anda char- 
coal fire was kept in it four of five days, so that the 
brickwork was brought to a very high state of heat. 
A mass of Bessemer iron wholly decarbonised was 
then poured in, and the whole covered well in with 
sand. This insured only the most gradual cooling. 
At the end of five or six days the ingot was taken out, 
and when cool a piece 15 in. in diameter was readily 
broken through by a single blow of a large hammer, 
and with a 2 Jb. hammer showers of crystals could 
be detached, some in cubes nearly the size of com- 
mon dice, and beautifully polished and white. 


AND TROTTER’S DYNAMOS AT 


Dr. Sorby thought that | 


Probably Dr. Sorby | 





Many of these were hammered out into discs as 
large as a sixpenny piece. From this it would 
appear that the metal had not lost its malleability, 
but the cohesion of the mass had all but been de- 
stroyed, and it owed its weakness only to perfect 
crystallisation. This, the speaker thought, was a 
point worth the consideration of practical men, who 
would, no doubt, apply the lesson in some form, 
and he thought that it would be well to encourage 
, the rapid loss of heat by water jackets, or in some 
| other way, as the mass would then become more 
amorphous. It was quite improbable that when 
iron was produced in a malleable state, and then 
recarburetted by putting a small quantity of re- 
| carburetted metal into it, that homogeneity could be 
| produced by simply pouring the two together. As 
| to Dr. Wedding’s remarks on blow-holes, they had 
shown that careful mixing was not sufticient to pre- 
vent different kinds of crystallisation, as if some 
atoms had a disposition to form crystals of them- 
selves. Much depended on a point not often carried 
out, although the speaker had never ceased to impress 
on manufacturers the necessity of stirring. They 
might learn something in this respect from painters. 
If a man wanted to make grey paint, he did not 
simply take a pot of black and a pot of white and 
pour them together, but he had them thoroughly 
mixed and incorporated together. A few words 
from Mr. Bauermann closed this discussion. The 
usual vote of thanks terminated the preceedings of 
the meeting. 

The next meeting of the Institution will be held 
| at the end of August in Glasgow and promises to be 
| very successful. 
visit the Scottish manufacturing metropolis has 
been signed by some of the most influential firms 
| in the district, and the list of visits and excursions 
will be one of unusual and varied interest. 








THE ELECTRIC LIGHTING AT THE 
INVENTIONS EXHIBITION.—No. III. 
GOOLDEN AND TROTTER’s DyNAMO-ELECTRIC 
APPARATUS. 
Messrs. GoOLDEN AND TROTTER, of Victoria 
| Mansions, Westminster, and of Halifax, Yorkshire, 
| have recently been conducting a series of interest- 


type of dynamo-electric machine to give the most 
satisfactory results, in the course of which inquiry 
they have constructed machines of the Hochhausen 
and Gramme types of different sizes, and embody- 
ing numerous improvements and modifications. The 
armature, as well as the field magnets, have both 
been carefully studied, and have, to a certain 
extent, been dealt with separately. One of these 
experimental machines forms an exhibit at the 
International Inventions Exhibition, and attracts 





form and construction. The arrangement of the 
field magnets is not, however, new, but has been 
| adapted from a similar design which has recently 
| been introduced by Messrs. Ganz and Co., of Buda 
| Pesth. The general appearance of this machine, 
which is shown in Fig. 1, has been compared to the 
, outline of Temple Bar. It consists of a massive 


THE INVENTIONS EXHIBITION. 


cast-iron pole-piece, supported on two vertical 
electro-magnets of rectangular cross-section, and a 
lower pole-piece supported by a central electro- 
magnet, which stands between the two others. In 
this form of construction the inductive effect of the 
inner convolutions of the outer magnet helices is, 
to a certain extent, taken advantage of to intensify 
the magnetism of the central field magnet, and the 
magnetic intensity of the two pole-pieces is care- 
fully adjusted so as to produce a symmetrical 
magnetic tield. 

The armature is an improvement upon that of 
the Hochhausen machine, the core being composed 
of a number of semicircular segments, stamped out 
of charcoal iron, which are held in their places by 
bolts passing through holes drilled through them, 
so as to form a knuckle or hinge joint. The wire 
is wound in separate sections, which are slipped 
over the open ends of the ring before it is closed up, 
as in the Hochhausen machine, a method of wind- 
ing which has been followed by several other 
makers, among whom we may mention Messrs. 
Reckenzaun and Joel. This ‘‘ knuckle - joint” 
method of joining up the segments of the arma- 
ture was considered a great improvement, for a 
large core weighing 180 |b., built up of alter- 
nate segments, occupied two men three days in 
simply entering the ends, and forcing them home ; 
the same core can now be entered and closed up in 
ten seconds. A machine of this type, similar to the 
one exhibited, has been running for some months, 
and supplying the current to sixteen are lamps. 


| The machine exhibited produces at 1000 revolu- 


The invitation to the Institute to | 


tions a current of 85 amperes, having an electro- 
motive force of 105 volts, and occupies very little 
floor space. The bearings and collecting brushes 
are peculiarly accessible, and magnetically the base 


| acts merely as a yoke, and does not produce the 


disturbing influence which destroys the magnetic 
symmetry of many dynamos, which are mounted 
on an iron baseplate. We would point out, how- 


| ever, that Messrs. Goolden and Trotter are not 


' machine which bears their name. 


ing experiments with the object of arriving at a | 


placing these machines in the market, having de- 
cided upon a type which has given such excellent 
results that they have adopted it as the standard 
The ‘‘ Goolden 
Trotter” dynamo (Fig. 2) does not, in its outward 
general form, present much novelty. It resembles 
most closely the largetype of Gramme machine, with 
which Messrs. Goolden and Trotter, and their pre- 
decessors, Messrs. Edmunds and Goolden, who took 


| over the business of the late firm of Emmerson and 


| 
| 


considerable attention on account of its unusual | thicker cross-section. 


| 
| 


Murgatroyd, have had considerable experience. 
It is claimed for this machine, that, with the ex- 
ception of the feet, the whole frame is part of the 
magnetic design. The yokes or sides are nearly 
double the weight of those in a Gramme machine 
of similar height, and are of much narrower and 
The magnet bars are 3 ft. 
long, and are made of the softest quality of Low- 
moor iron, specially annealed after forging. 
Segments and bolts, such as are employed in the 
Hochhausen armature and in the apparatus last de- 
scribed, have been abandoned in the construction of 
the core of the Goolden and Trotter armature, which 
consists simply of discs of annealed charcoal iron, 
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which are cut from the sheet at the factory by 
special tools. 

The proportions of the armature, and the rela- 
tions that they bear to the magnetic field, consti- 
tute the essential feature of the design, and the 
successful performance of the machine is doubtless 
due to these proportions. The discs are coated with 
an insulating material, and are held together, while 
being wrapped with wire, by an ingenious system 
of clamps. When the core is wound, gun-metal 
‘“spiders,” armed with insulating sheaths, are 
forced into it from both ends, and the clamps 
are then removed. Neither bolts, rivets, nor ven- 
tilating spaces are employed. The commutator is 
of the Gramme type, made of drawn copper strips 
carefully insulated, and the connections are so ar- 
ranged that a powerful current of air is continually 
being forced through the armature, which is thus 
kept perfectly cool. 

Messrs. Goolden and Trotter are enabled to em- 
ploy so simple an armature core because they apply 
but one layer of wire on the armature in all sizes of 
the machines except the smallest, the distance be- 
tween the surface of the pole-piece and the iron core 
being only ;;in. The pole-pieces and bushes are 
bored at one setting by a powerful boring machine 
of special design constructed for the purpose. The 
bushes are of phosphor-bronze 7 in. long, and 
weigh 10 Ib. each. 

The brush-holders were devised by Mr. H. W. 

tavenshaw, by whom, under the supervision_of Mr. 
Trotter, the design of the apparatus has been carried 
out. This machine is furnished with double brushes 
so arranged that one can be removed without inter- 
fering with the action of the machine. They can be 
raised from the commutator by a handle and set 
against it with any desired pressure, and the whole 
can be swung round through a large are, thus giving 
great latitude of adjustment. It is an interesting 
fact that the machine with the brushes at the posi- 
tion to give the highest electromotive force, and 
with a maximum load of current, is absolutely spark- 
less ; the bearings run cool and there is no appre- 
ciable rise of temperature in the armature when 
running at full speed with open circuit and with 
fully excited field magnets. 

No less than 306 watts per pound of copper on 
the armature are developed at ordinary work. 
The ‘‘ A” Gramme as made by Messrs. Emmerson 
and Murgatroyd gave only 87 watts per pound of 
copper. The electrical efficiency of the dynamos is 
93.5 per cent. at full load. There are in the Exhi- 
bition six twelve-unit machines giving an aggregate 
energy of 72,000 watts. Two of these give a current 
of 115 ampéres with an electromotive force of 105 
volts, supplying the current to the incandescence 
lamps which illuminate the Austrian Court, known 
in the last Exhibition asthe Water Pavilion. Four 
others are being used by Messrs. Cordner, Allen, and 
Co, for lighting the American Court by 30 are and 
42 incandescence lamps. These machines give a 
current of 200 amperes at 69 volts. Two smaller 
machines, of 2000 watts each, are employed by 
Messrs. Hathorn, Davey, and Co., being driven by 
the motors of that firm for lighting the offices of the 
Electric Department and the cellars of the refresh- 
ment contractors. The mast lights in the grounds, 
which have formed so attractive a feature at the 
previous exhibitions, are driven from the same 
Hochhausen machine that has been employed for 
this purpose before. 
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On the Comparative Power of a War Ship, and how to Value 
it; with Remarks on the Present State of the Navy. By 
MerMan. London: Kegan Paul, Trench, and Co, 
[Price 1s.] 
In this anonymous pamphlet recently issued, the 
author endeavours in the first place to formulate a 
method of comparing the different classes of war- 
ships, this endeavour apparently having sprung 
froin the comparisons that have lately been made 
of our Navy with those of foreign powers. The 
comparisons thus made are, however, rendered use- 
less from the fact admitted by the author, that the 
values of the ram, torpedoes, machine guns, steer- 
ing power, turning qualities, &c., cannot beassessed, 
and a further admission, at the conclusion of his 
remarks, that figures can be made to prove anything 
according to the views and bias of the calculator. 
This last statement is apropos of the comparisons 
mentioned above, as having been made between 
our own and foreign navies ; but it cuts both ways, 








and there appears to be no reason why it should not 
equally be applied to the author’s own figures, At 
the best the proposed methed is incomplete, and we 
pass on to the remarks on the present state of the 
Navy, which are worthy of more attention, Here 
the writer has approached his subject with great 
moderation, and after expressing his regret that the 
question has been ‘‘ unnecessarily complicated by 
unqualified but influential critics, taking upon 
themselves to advise in matters totally beyond their 
comprehension,” he gives his opinion about the 
state of the Navy. This opinion is contained under 
fifteen headings, each of which is supported by 
more or less sound reasoning, and we summarise it 
as follows : 

1. Our Navy is not powerful enough to cope with 
a combination of foreign navies. 2. We have 
not sufficient ironclads. 3. Ironclads must for the 
present continue to form our first line of defence. 
4, Many moderate-sized ships are to be preferred 
to a smaller number of large vessels. 5. The 
number of our unarmoured ships should be in- 
creased. 6. Torpedo boats and vessels are 
required, but in view of constant alterations should 
not be built inahurry. 7. A few coaling stations 
should be rendered secure against attack ; too many 
only form points for attack. 8. More properly 
defended docks are required. 9. Our commercial 
ports want defending. 10. Our guns are behind- 
hand; naval authorities should havetheir own special 
factory. 11. Thespeedof ourships is as high as those 
of other navies. 12, Thearmament for the merchant 
ship cruisers is not ready. 13. Proper attention 
has not of late years been paid to the repairs and 
refits of ships. 14. We have barely sufficient 
seamen, artificers, and stokers for a peace footing, 
and consequently quite an inadequate supply in 
case of war. 15. Slow process in shipbuilding 
undoubtedly leads to retard obsoleteness. Ten 
pages of the pamphlet are covered with the pros 
and cons referring to the above, and we have no 
hesitation in recommending them for perusal to 


those interested in the subject, as giving a moderate, | 


and at the same time, a sound common sense view 
of the points in question. The conclusion, too, 
merits attention, protests being made against the 
indifference of the English people to the state of 
the Navy, and the exaggerated language used by 
those who ventilate their ideas on these matters in 
the press, and a suggestion being made that the latter 
should devote their energies to obtaining informa- 
tion and statistics on all matters bearing on our 
national defences, the efficiency of our armaments, 
military or naval, the security of our possessions, 
Xe. 
to those on whom devolves the duty of providing 
the ‘‘ ways and means,” and that is, that they are 
not to allow themselves to be drifted into any sud- 
den panic-begotten expenditure, which can bring 
no one any good, except, perhaps, those who are 
urging us to it. The pamphlet is valuable as giving 
a fairly unbiassed opinion of the state of the Navy, 


the bias, if any, being slightly on the optimist side | 


of the question, but the author ventures on very few 

suggestions or statements of his own, the cases in 

which any such suggestions do occur being generally 

modified with a “‘ but,” which effectually neutralises 

the suggestion or statement, as the case may be. 
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NOTES. 
THE Paris INVENTORIES. 

Tue Inventions Exhibition of Paris is to be 
shortly opened, and the Executive Committee has 
placed itself in communication with the Inter- 
national Society of Electricians, with a view of 
asking that body to nominate a select number of 
prominent electricians to act on the committees 
of admission, and on the jury. 


ANALYTICAL SEPARATION OF ZINC, 

In the Preussische Zeitsckrift, Dr. Hampe 
gives a method, which is stated to be more simple 
than any other at present in use, for the separation 
of zinc from all other metals of the same group, 
and which is specially suited for use in testing 
blende. The metals in solution are all to be con- 
verted into formates, and then sulphuretted 
hydrogen is to be passed through the liquid. Only 
the zinc is precipitated, if there isa proper excess of 
formic acid present (at least 15 to 20 cubic centi- 
metres of acid of 1 to 2specific gravity to every 250 
to 500 cubic centimetres of solution), and if the 
other metals are not present in too great excess. 


THE SyNpICAL CHAMBER OF ELECTRICAL 
INDUSTRIES. 

The Syndical Chamber of Electrical Industries, 
which was reconstituted a short time since, has 
addressed a petition to the Ministry of Posts and 
Telegraphs. They desire permission to be repre- 
sented at the Commission instituted by the decree 
of November 18, 1884, and charged to prepare 
special rules for controlling the conditions, deemed 
necessary for the public safety, under which con- 
ductors employed for the transmission of electrical 
energy for light or motive power may be placed. 
This Commission, composed of sixteen members, 
includes several eminent electricians and physicists. 
But the industrial interests are only represented im- 











Further, the writer utters a word of caution | 


perfectly, and it is this deficiency that the Syndical 
| Chamber wish to make good. 
|" Tue Paris Cenrrat Lazoratory or Execrricrry. 
It will be remembered in connection with the 
| French Electrical Exhibition of 1881, that a surplus 
| of about 13,2001. remained in the hands of the 
| organisers, and that it was decided to establish in 
| Paris a central laboratory of electricity. During 
| the time of M. Cochery, the matter was carefully 


| investigated and the necessary ground was asked 
|from the Municipal Council. The recent change 
jin the Ministry and the replacing of M. Cochery by 
|M. Sarrien, have somewhat modified the situation, 
but the subject is now being carefully considered. 
The International Society of Electricians has taken 
the initiative, and a Special Commission has been 
appointed by it to examine and report on the best 
course to be adopted. It may, therefore, be fairly 
| hoped that the support thus lent by the Society to 
the Department will hasten the satisfactory solution 
of a question which is of international interest. 


An Iratian War Sure. 
The Govanni Bausan, which has been built by 
| Messrs. Armstrong and Co., for the Italian Govern- 
|ment, has completed the necessary trials, and is 
about to leave for the Mediterranean. This vessel 
jhas been built generally after the design of the 
| Esmeralda, but is somewhat larger, her length being 
| 280 ft. ; breadth, 42 ft. ; and draught, 18} ft. Her 
displacement is about 3100 tons. The armoured 
deck in this vessel is 1} in. thick. The armament 
consists of two 10-in. 25-ton breechloading guns as 
bow and stern chasers, six 6-in. 4-ton guns on the 
| broadsides, two 6-pounder rapid-firing guns, and 
several Nordenfeldt and Hotchkiss machine guns. 
What is described as a revolving turret is placed at 
each masthead ; in each of these a machine gun 
will be placed. On the gun-carriages steel shields 
are fixed for the protection of the men against 
lighter missiles. There is a torpedo ejecting tube 
beneath the ram for the under-water discharge, and 
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two above-water discharges forward. There is a 
powerful hydraulic crane for lifting boats, and the 
steering gear is on the Elswick hydraulic principle. 
On the official trial, which was made about a fort- 
night ago, the vessel was run at full speed for six 
hours, forced draught being used all the time. The 
indicated horse-power was about 6000, the revolu- 
tions averaged 116.5 per minute, and the speed was 
173 knots per hour. 
A New Gorra-PEercua TREE. 

Instigated by the threatened dearth of the gutta- 
percha tree (Isonaiudra Gutta), M. Heckel has 
sought a substitute and claims to have found it in 
the Birtyrospermum Parkii (Kotschy) of equatorial 
Africa, and abundant in latitudes between upper 
Senegal and the Nile; especially in the forests of 
the Niger and Nile regions. It affects the argil- 
laceous and ferruginous soils of Bambarras Bouré 
and Fonta-Djalon, where the Africans gather its 
fruit, which yields a grease called karite. The juice 
or milk is obtained by incision from the bark, and 
on evaporation resembles gutta-percha. M. Heckel 
states that he has sent seeds to various French 
colonies, and also to England in the hope that the 
latter country will try the experiment of introducing 
the tree into her vast tropical possessions. M. 
Heckel also calls the attention of English botanists 
and chemists to the divers Indian Bassias, as he is 
led by analogy to infer that they might furnish 
milky products similar to the Bassia Parkii. 


THE SPECIAL SQUADRON. 

The special squadron, which is to be collected 
during the coming summer for exercise and evolu- 
tion on the Irish coast, promises to be, so far as 
numbers are concerned, an imposing array of war 
ships. There are to be fourteen armour-clad 
vessels, andif all of them could not be relied on to 
make a great impression in action they will make as 
fine a show in a summer cruise as if they were more 
efficient fighting machines. .The despatch vessel 
Mercury, the sloops Mariner and Racer, the torpedo 
depot ship Hecla, and the Conquest will form part 
of the fleet. Only four first-class torpedo boats are 
announced as likely to be present, and the torpedo 
boat destroyers will be conspicuous by their ab- 
sence. The want of small swift auxiliaries will be, 
it would seem, the weak part of the squadron, as it 
is the weak point in our entire Navy. The cruise, 


however, is a step in the right direction, and if | 
Whitehall is capable of profiting by the experience | 


that will be gained, it cannot fail to be of value to 
the country. 


THE ‘‘ PoLYPHEMUS.” 

At last, after years of trial and experiment, her 
Majesty's torpedo ram Polyphemus is pronounced 
complete. It is eight years since Mr. Ward Hunt, 
in the House of Commons, drew a comforting pic- 
ture of the tower of strength this novel vessel was 
to be if ever a need for her services should arrive. 
The failures that attended her earlier trials both in 
armament and machinery, the removal of the loco- 
motive boilers, and the various other interesting 
points in her eventful history, have been duly re- 
corded in these pages so far as they were made 
public. Last week this interesting vessel left 
Portsmouth Dockyard for a full-power trial in the 
Solent. By means of forced draught, the fan 
engines running over a thousand revolutions a 
minute, the boiler pressure was brought up to the 
standard of 1101b. The mean power of the engines 
was 5520 horse-power indicated; the maximum 
reached on the run was 5780 indicated horse- 
power. This, it is satisfactory to know, was during 
the last half-hour. Four runs were made upon the 
mile, which showed that the vessel was steaming 
at the rate of 17.847 knots. This was ona draught 
of 20 ft. forward and 21 ft. 3 in. aft. Trials have 
also been made with the broadside torpedo, dis- 
charging gear which gave so much trouble at first, 
and the result has been that the Whiteheads can 
be ejected at full speed without jamming. 


A New Seconpary Bartrery. 

The fact that sheet lead in storage batteries decays 
very svon is a serious drawback to its use, and Dr. 
Kalischer recently described a secondary battery 
before the Physical Society of Berlin, in which iron 
was used as the anode and a concentrated solution 
of nitrate of lead as the electrolyte. The iron on 
being immersed in the lead solution becomes pas- 
sive and resists corrosion in the liquid. Whena 


current is sent through the cell peroxide of lead is 
deposited on the anode in a firm mass all over it. 
When nearly all the nitrate of lead is decomposed 








there is a greater liberation of gas at the anode, 


The development of gas is to be avoided at 
the beeginning of the charge, otherwise the per- 
oxide of lead, or strictly speaking the hydrated per- 
oxide of lead becomes covered with bubbles of the 
gas. A cathode of sheet lead is employed, but to 
prevent it ’short-circuiting the cell by sending out 
lead shreds in charging, Dr. Kalischer amalga- 
mates it, a precaution which also saves the lead 
from corrosion by the nitric acid left in the cell 
after separation of the lead. The electromotive 
force of this cell is about two volts to begin with, 
but after six hours’ discharge it falls off to about 
1.7 volts. On leaving the cell at rest for 24 hours 
it recovers some of the electromotive force lost. 


THE BRENNAN TORPEDO. 

The naval authorities continue to make experi- 
ments with the new locomotive torpedo which has 
been introduced by Mr. Brennan, a gentleman from 
Australia. This favoured inventor has had placed 
at his disposal for experimental purposes a case- 
mate onthe upper tier of Garrison Point Fort at 
Sheerness, and a factory has been erected outside 
the port with a tramway running down to the 
beach. With these resources at his command Mr. 
Brennan has so far perfected his idea that a trial of 
the apparatus has been made which has, it is reported, 
proved so convincing to the official mind that a sum 
of 10,000/. ‘‘on account” has been paid to the for- 
tunate antipodean ; this being, it is said, but a 
tenth part of the reward the inventor will receive 
for his ingenuity. The torpedo is ejected from the 
fort by means of a steam engine, at a velocity esti- 
mated at 50 miles an hour. There are within the 
machine two coils of wire wound on spindles each 
connected with the shafting of a screw propeller. 
The ends of these wires are made fast to drums on 
the steam engine within the fort, and as the wires 
are unwound from the reels in the torpedo on to 
those on the engine, the screws are set revolving 
and the weapon propelled forward. The steering 
is effected by hauling harder on one side or other of 
the wires so as to make the respective screw revolve 
faster. Lights screened from the front are placed 
to show to those on the fort the position of the 
torpedo. If it be true that the authorities have 
been led into such surprising liberality as report 
credits them with, it is to be hoped that they are 
attempting to beguile other nations equally in- 
terested in torpedoes with the story of this duplex 
top-spinning method of propulsion, and are con- 
cealing the real mechanism of the Brennan torpedo, 
the merits of which ought to be very large, if the 
Departinent values them at 100,0001. 

Tue New Braziz1an Armour-Ciap. 

The Aquidabau, the launch of which we noticed a 
short time ago, and which has recently been com- 
pleted by Messrs. Samuda Brothers, ran a very 
successful series of trials off the Maplin last week. 
This vessel is of the same general description as the 
Riachuelo, full particulars of which were given in a 
paper read by the late Mr. Samuda before the Insti- 
tution of Naval Architects last year.* The new 
vessel is 280 ft. long and 52 ft. wide, the displace- 
ment being 5000tons. The mean draught on trial 
was 18 ft., the vessel having been designed not to 
draw much water as she is required for service in 
the South American rivers. The hull is built 
of Siemens steel and sheathed with wood. The ram 
is a solid gun-metal casting and the stern frame is 
of the same material. The machinery is protected 
by a water-line belt of steel-faced armour 11 in. 
maximum thickness and 7 ft. wide. There is an 
armoured deck 2 in. thick, carried fore and aft, and 
arranged to protect the steering gear aft and also 
to strengthen the ram. The armament consists of 
four 9 in. 20-ton breechloading guns, placed in 
turrets protected by 10 in. armour. On the upper 
deck there are two 5? in. breechloading guns 
at the bow and two similar weapons at the 
stern. There are fifteen Nordenfelt guns and 
five ports for the discharge of torpedves. The 
engines are by Messrs. Humphrys, Tennant, 
and Co., and are of the three-cylinder compound 
type. The Aquidabau was tried in sea-going trim 
on the 16th inst. With natural draught the indi- 
cated horse-power was 5270 and the speed 15.257 
knots. With closed stokeholds and fan draught 
the power was raised to 6201 indicated horse-power 
and the speed 15.818 knots. In the forced draught 
trial only six of the total number of eight boilers 
were used. Two runs on the mile were made with 
only one screw working, the speed being at the rate 





* See ENGINEERING, page 291, vol. xxxvii, 





of 11.447 knots, 15deg. of helm being required to 
keep the ship straight. A half-circle was turned 
against the screw in 34 minutes. A six hours’ coal 
trial was made on the 19th inst. The official report 
states that the consumption was at the rate of 45 
tons a day when the ship was steaming at her con- 
tract speed of 14 knots. As the coal bunkers carry 
800 tons, the Aquidabau could steam over seventeen 
days on her bunker coal and cover a distance of 
above 5700 knots. 

ANNUAL CONVENTION OF AMERICAN SOCIETY OF 

Civit ENGINEERS. 

The annual convention of the American Society of 
Civil Engineers will be held at Deer Park, Ma., on 
the line of the Baltimore and Ohio Railroad, on 
June 24, 25, 26, and 27, when one session will be 
devoted to the transaction of business, and the re- 
mainder to professional discussions. A series of 
excursions have also been arranged for; on the 
afternoon of Monday, June 22, asteamer will carry 
members and their friends to the water front of the 
harbour of Baltimore, and to other places of in- 
terest in the neighbourhood, and the same day a 
party will be made up to visit the water works. A 
special train will leave Baltimore at 9.10 a.M. on 
Tuesday, June 23, and will stop at the general 
shops of the road at Mount Clare, Baltimore, at 
Harper's Ferry, andat a number of other points of 
special interest, reaching Deer Park in the early 
/evening. Sessions will be held on Wednesday, 
| Thursday, Friday, and Saturday, but on one of 
| those days there will be an adjournment for an 
| excursion on the Baltimore and Ohio Railroad to 
| Cheat River Grade, Kingwood Tunnel, Tray Run 
| Viaduct, and other interesting points on the moun- 
| tain division of the line. Return tickets at a single 
|fare can be obtained at Baltimore, Washington, 
| Cincinnati, Chicago, St. Louis, Louisville, Pitts- 
| burg, Columbus, Toledo, and other places. It is 
| expected that there will be a very large gathering. 





DISINTEGRATION OF BUILDING STONE. 

The sandstone commercially known as freestone, 
| which is extensively used for building purposes in 
| American cities, is subject to disintegration from the 

action of the sulphurous acid produced by the con- 

| sumption of coal and from frost. There is much 
| difference in the ability of various quarries to with- 
| stand these destructive influences. The outer sur- 
| faces of some buildings in New York and Philadel- 
| phia have been, by the advice of an eminent chemist, 
| treated with a mixture of paraftin and carbolic acid 
| with apparently good results. The flat surfaces are 
| warmed by means of a stove like a plumber’s stove, 
| but with a flat side, and the paraftin when applied 
| in a melted condition penetrates the stone readily, 
| it is said that in some instances to the depth of 
|1$in. Mouldings and carved worked are heated 
| by means of a blast flame from india-rubber bags of 
|illuminating gas. Another process has been sug- 
| gested, but the preliminary results do not appear 
|to be of a satisfactory nature on account of its 
| tendency to crack. In this process the mixture 
used is an artificial stone, and consists of three 
| parts glass sand, three parts broken marble, two 
|parts anhydrous clay, and two parts freshly 
| slaked lime still warm. After a coat of the above 
|} has been applied wash it with water on the fol- 
lowing day. The central portion and wings of 
the Capitol building at Washington were originally 
built of freestone, which disintegrated so rapidly 
as to threaten the permanence of the structure, and 
the whole was protected by several coats of white 
paint. The wings afterwards added to the above 
and now used for their House of Representatives 
and Senate Chamber, are built of white marble, 
which conforms in colour to the central portion of 
the building, so that the whole building appears to 
be made of marble. 


GREAT NORTHERN TELEGRAPH CoMPANY. 

Although this company’s cables experienced a 
few interruptions in the course of last year, the 
business of the company was carried on without any 
check, thanks to the number of cables in operation; 
and the revenue derived from the transmission of 
telegrams was higher last year than in 1883. It is 
noteworthy that this result was attributable to the 
increase of telegraphic correspondence in Asia, 
similar correspondence in Europe having dimi- 
nished rather than otherwise last year in conse- 
quence of the general stagnation prevailing in com- 
mercial affairs. The development of the company’s 
telegraphic network in the interior of China made 
considerable progress in 1884, a line connecting the 
great commercial centre of Hankow to the general 
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network having been completed last year. Several 
intermediate stations had been previously opened 
before the terminus of the new line was opened at 
Hankow. In the course of last year the company 
also opened a telegraphic station at Pekin, A 
new line was further constructed by the com- 
pany last year in the north of China, uniting 
Newchong and the new Chinese war station of 
Port Li to the general network. In the south 
of the Celestial Empire, it may be added, lines 
were constructed last year from Canton to the 
frontier of Tonquin, with a branch to the great 
island of Hainan. The Chinese appear now to 
be taking up telegraphy in earnest, and some of 
the lines which they have constructed, or have in 
contemplation, may compete with the lines of the 
Great Northern Company. As an illustration of 
this, it may be stated that a line was established 
last year from Foochow to Canton, competing to 
some extent with the cables of the company between 
Shanghai, Amoy, and Hong Kong. It was found, 
however, in practice, that the new lines did not 
exert any material influence upon the financial re- 
sults attained by the Great Northern Company last 
year. The receipts of the company from all sources 
in 1884 were 324,662/., the working expenses of the 
year having been 78,6561. ; the profit realised for 
the twelve months was 246,006l. After providing 
for interest and sinking fund of obligations, the 
payment of a dividend upon the company’s share 
capital at the rate of 8 per cent. per annum, the 
application of 55,6661. to the reserve and renewal 
fund, &c., a balance of 31,3381. was finally carried 
forward to the credit of 1885. At the close of 1884 
the company’s reserve and renewal fund stood at 
the total of 368,604. 


Hut ALEXANDRA Dock. 

The Hull and Barnsley Railway and Dock Com- 
pany has now completed this dock, which is 
2300 ft. inlength and 1000 ft. wide, and contains 
a water area of 46} acres. The advantages of great 
width and length are increased by the depth of 
water, which will be 34 ft. Gin. The entrance to 
the dock, which is bell-mouthed, has received much 
attention from the engineers, and the lock is 550 ft. 
in length, with a width of 85 ft. There isa swing 
bridge over the lock for the railway, and there are 
three pairs of gates for letting vessels in and out. 
The depth of water on the sill at high water ordi- 
nary spring tides is 34 ft. The river bank, which 
has been made, has a total length of 6100 ft., and 
the whole area of the dock estate is 192 acres, of 
which 152} acres have been reclaimed from the 
Humber. With the view of accommodating the 
largest class of vessels, the company has con- 
structed, at a convenient site on the north-east 
corner of the dock, two fine dry docks. One is 
500 ft. and the other 550 ft. long, with a width of 
65 ft. Near the two dry docks is an engine-house, 
which contains the machinery for pumping them, 
and the engines are so arranged that they can 
pump either one dock or both at the same time. 
The pumps can empty the larger graving dock in 
three hours. One of the principal characteristics of 
the dock is the fact that it will be filled with fresh 
water. The letting of the Humber water into all 
the other Hull docks is a source of great expense, in 
consequence of the great deposit of mud which 
enters the docks with the river water in a state of 
suspension. The dredging of the docks involves an 
expenditure of more than 10,000/. per annum. At 
the Alexandra Dock there will be no expense in- 
curred by dredging the mud deposits, as arrange- 
ments have been made for fillmg the dock with 
water from the Holderness drain. The dock and 
the drain are connected by a large culvert. The 
gates will be worked by hydraulic machinery. Out- 
side the entrance there is a timbered wharf, so that 
ships can be moored in the event of their missing 
the tide or not wishing to enter the dock. On the 
south-east side of the dock are three substantially 
built jetties, each about 500 ft. in length, and the 
water space between each forms, in point of fact 
and convenience, alittle dock. Projecting from the 
west face of the dock is a jetty 120 ft. wide, de- 
signed for purposes similar to those it is intended 
the other jetties shall serve. The width of the 
quay on the south side is 330 ft. The quay space on 
the northern side measures 570 ft. 


THe Bys-Laws oF THE INsTITUTION oF CIVIL 
ENGINEERS. 
The first annual general meeting of the Institu- 
tion of Civil Engineers, under the revised bye-laws, 
will take place on Tuesday, June 2, at eight o'clock 





in the evening, when the report and the accounts 
will be presented, and the Council and officers will 
be elected for the ensuing year. The new bye-laws 
were passed at a special general meeting held on 
April 28, and the alterations relate principally to the | 
date of the general meeting, tothe definition of persons 
eligible for election, and to the distinction between 
town and country members. Formerly the annual 
meeting was held on the Tuesday previous to 
Christmas Eve, but in future it will fall on the last 
Tuesday in May, unless that day should be Whitsun 
Tuesday, in which case the meeting will be held the 
first Tuesday in June, as is the case this year. 
The list of persons nominated as suitable for the} 
offices of president, vice-presidents, and other 
members of Council for the ensuing year, is to be | 
presented at the ordinary meeting next but one | 
before the annual general meeting, and the accounts | 
will be made up to 31st of March instead of the 
30th of November ; the session will end with the 
annual meeting. There will be no meeting between | 
the Tuesday previous to Christmas and the second | 
Tuesday in January, nor on Easter nor Whitsun | 
Tuesdays. In the clauses defining the qualifications | 
of the several classes of the candidates the words | 
‘* and shall be actually engaged at the time of his| 
application for election,” is interpolated in the | 
sentence ‘‘and have had subsequent employment | 
for at least five years in responsible situations as | 
resident engineer, or otherwise, in some of the 
branches defined by the charter as constituting 
the profession of a Civil Engineer.” As regards 
candidates for the class of associates, entitled to the 
privileges of corporate membership, it is now 
required that ‘‘at the time of application for | 
election,” they shall be engaged in work comprised | 
within the profession of a Civil Engineer, and the 
following new alternative condition is added: ‘‘ He 
shall satisfy the Council that he has had a sufficient | 
training, and that he has been engaged at least five | 
years, and that he is actually engaged at the time | 
of his application for election, in the design or in| 
the construction of such works as are comprised 
within the profession of a Civil Engineer as defined 
by the Charter.” In several other clauses the | 
words ‘‘ Civil Engineer” are deleted, and the more 
explanatory phrase used in the preceding sentence 
introduced. A town member is now detined to be 
one whose place of business, or whose residence, is | 
within ten miles of the General Post Office. The | 
remaining alterations are merely verbal, and are 
intended to prevent any possible misconstruction of | 
the rules. 


| 


Tue Unirep States PATENT OFFICE. 


There are at times numerous complaints and} 
criticisms of the United States Patent Office, which | 
are not confined to persons with any private griev- | 
ances, but to bodies of responsibility, such as the) 
American Society of Mechanical Engineers, who 
issued a memorial to the Government petitioning 
for measures which will bring into that department 
better qualified men and resources adequate to | 
give prompt attention to the business of inventors. 
Although the United States makes careful search | 
among the patent records of all nations, and some- 
times takes personal evidence in matters necessary | 
to determine the exact measure of an inventor's | 
work, before granting a patent, the present policy | 
of their patent department seems to be to grant as 
many patents as possible under the most indulgent | 
construction of the law and rules of their office, and | 
then if the patent is worth anything, to let the 
patentees fight it out in the courts. It guarantees 
nothing and shifts the responsibility of determining 
the questions of priority of invention to the} 
courts. A judicial mind is not by any means the | 
one most clearly receptive to mechanical prin- | 
ciples, and it is probable that miscarriages of | 
justice have’ resulted from instances where | 
judges, learned in the law, utterly failed to ap-| 
preciate fine mechanical distinctions in cases | 
at issue. It is certainly an expensive method | 
of obtaining an education for a judge to learn| 
details of mechanics on the bench. Yet an American 
who fully appreciates the strength of the applica- | 
tions of the patent law, which have been embodied | 
in some of the later decisions by the Supreme | 
Court, is of the opinion that such declarations of | 
the just rights of inventors and of the public has | 
been a generation too late, because there has been | 
so much lax and antagonistic law on such matters | 
during the formative process of the development of 
American industries within that period. One person | 
utters the bold suggestion to abolish the present 


patent system, and in its stead, to issue patents to all 
applicants on payment of a nominal fee of 1 dol., 
based on the plan of the Swiss patent system, which 
is virtually that carried out in this copyright system. 
Such a patent would possess no value except to give 
its owner a standing as a party in litigation, and 
would render the value resting in a patent a matter 
of uncertainty, and place inventors at the mercy of 
any dishonest person who had access to the con- 
structions and experiments preliminary to the pro- 
duction of any original and operative device. There 
are others, particularly in the western portion of the 
United States, who desire the abolition of all patent 
systems. As the United States have based their 
patent system on the idea of search and the issue 
of the protection to the original inventor, until 
that principle has become well grounded in their 
law and clearly enunciated in decisions of their 
highest court, resulting in the rapid development of 
mechanical and industrial skill at a time when manu- 
facturing interests were in urgent need of all the 
fostering care which could be given to them, any 
modification of such principles, to those in vogue 
with other nations, would result in failure. 


THE TELEPHONE IN SWITZERLAND. 


Towards the end of December, 1883, the Ad- 
ministration of the Swiss Telegraph Department, 
took under their serious consideration, the applica- 
tion of the Van Rysselberghe system of simultaneous 
telegraphy and telephony to the principal lines of 
their telegraphic réseau, and the director and 
assistant-director, MM. Frei and Rothern, of Berne, 
placed themselves in communication with the in- 
ventor. It is to the gentlemen just named that 
Switzerland is indebted for the possession of its 
admirable telephonic réseau. Throughout the 
country, except at Ziirich, the system is entirely in 
the hands of the Government, and in proportion to 
its population the telephone is more widely used in 
Switzerland than in any other country. Thus, in 
Geneva, the population of which is 70,000, the 
number of subscribers, which was 540 in 1883, had 
risen to 849 in December, 1884, showing an increase 
of 306 subscribers in twelve months. Besides tha 
telephonic réseaux established in 27 towns, special 
lines have been laid with the object of maintaining 
communication between different cantons, such as 
Lausanne, Vevez, Montreux, Aigle, &c. But these 
long lines had hardly been completed, before certain 
inconveniences attending their use were found 
to exist. With lines of this class only one person 
at a time can transmit a telephonic message, which 


| causes considerable delay to the subscribers, who 


are often kept waiting a considerable time. This 
long line service thus proved to have only a limited 
practical value, and as its construction was very 
costly, no adequate return on the outlay was found 
possible. An attempt was made to improve this 
state of things in several instances ; thus between 
Ziirich and Winterthur five telephone wires were 
run over a distance of 16 miles, but only one wire 
could be used at a time, because the effects of in- 


| duction prevented the transmission of messages 


along the other lines. These serious difficulties 
led the Swiss Telegraph Department to apply the 
Van Rysselberghe system to their telephone lines, 
and considerable credit is due to the enterprising 
little nation for having been the first to adopt a 
system by means of which telephonic messages can 
be transmitted by the ordinary telegraph wires, 
without any interference in the functions of the 
latter. The section selected for a first experi- 
ment comprised eighteen telegraph wires, be- 
tween Lausanne and Geneva; this was chosen 
on account of its being one of the most com- 
plicated portions of the Swiss réseau ; the length 
of lines is about 40 miles. The work was carried 
out by the staff of the Swiss Telegraph Department, 
under the direction of M. Buels, a Belgian electri- 
cian, who had been sent to Geneva to take charge 
of the installation. The necessary change was 
effected in fifteen days, and the inhabitants of 
Geneva are now in telephonic communication with 
those of Lausanne by the ordinary telegraph wires, 
which are not in any way interfered with in their 
normal work. Lausanne being connected, as already 
explained, by a special telephone wire to Vevez, 
Montreux, Glion, and Aigle, an experiment was 
made to ascertain if the subscribers in these towns 
could also correspond with Geneva and Lausanne. 
Although the system was working under the most 
unfavourable conditions, since the vibrations must 
flow along a double circuit from Geneva to Lau- 
sanne, and afterwards along a single wire circuit of 
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over 30 miles, making altogether a length of 70 
miles, yet the experiments made were entirely 
successful, despite the fact that they were carried 
out under the most unfavourable conditions of 
weather. The successful inauguration of this impor- 
tant development is to be followed by further 
extension on the existing telegraph lines in 
Switzerland. 








MISCELLANEA. 
THE ship canal from Cronstadt to St. Petersburg was 
opened by the Czar on the 27th inst. 


It has been arranged to lay an English telegraph cable 
to Nagasaki. 

The Sultan is to be equipped with Nordenfelt guns at 
a cost of 300/. 


The Donegal, an old line of battle-ship, is to replace the 
Vernon at Portsmouth as a torpedo school ship. 


The ironclad Téméraire, with the corvette Euryalus in 
tow, has arrived at Malta from Port Said. 


A storage hulk, laden with 50 tons of dynamite, has sunk 
at its moorings in Hole Haven. The greatest care will 
be necessary in raising it. 

The Pennsylvania Railroad’s report for April shows 
421,508 dols. as the amount of the decrease in the net 
earnings during the four months ending with April. 


The Leander, 10, double-screw steam cruiser, 3750 tons, 
5000 horse-power, which has been fitted out at Chatham 
Dockyard, is now complete and ready for sea. She was 
built by Messrs. Napier and Sons, of Glasgow. 


Captain Land, of the steamer City of Berlin, says that 
the ocean is packed with icebergs and floes between 
41 deg. and 50 deg. of latitude and 45 deg. and 50 deg. of 
west longitude. 


The contract for the construction of a railway 113 kilo- 
metres long between Tsaribrod and Vacaral, in Bulgaria, 
has been obtained by a syndicate of contractors for the 
sum of 16,990,0008. 


An influential body of representative men connected 
with Glasgow and the Clyde are agitating for a more 
efficient state of defence of that river. Mr. John Burns 
is taking a leading part in this patriotic demonstration. 


Those concerned in the Pittsburg iron trade cannot 
agree upon a settlement of the wages dispute. The work- 
men offered a 10 per cent. reduction, but the masters de- 
mand one of 20 per cent. <A strike next Monday is re- 
garded as imininent. 


-A Times telegram states that the battalion of Engineers 
which arrived at Sebastopol a few days ago, has com- 
menced work on the fortifications of that city. The com- 
pletion of the ironclads now building at Sebastopol is 
being hastened. 

While some men were on Tuesday raising a large tree 
with a crane at Rochdale, they were overpowered by the 
weight, and the handle striking two of them, one was 
hurled into the middle of the yard and picked up dead, 
and another was thrown 30 ft. and terribly injured. 


Another sea-going torpedo boat was tried last Monday 
in the Solent, during exceptionally bad weather. The 
steam pressure averaged 133.77 1b., the revolutions 388, 
and the indicated horse-power 730. The mean speed was 
19.972 knots on the three hours’ run. 


The material for the proposed Suakim-Berber Railway 
which had been placed on board the hired transport 
Carbis Bay, is to be unloaded at Woolwich and placed in 
store, together with several other shiploads of similar 
material. 


On Wednesday last Mr. F. A. Gower read a paper 
before the Royal United Service Institution on a ‘‘ System 
of Air Torpedoes.” The author proposed to launch against 
an approaching army aérostats carrying 100-lb. shells of 
gun-cotton, which would explode at a given time. 


The Lord Mayor has signified his intention of receiving 
and entertaining the members of the Association of Muni- 
cipal and Sanitary Engineers and Surveyors on the occa- 
sion of the annual meeting which is to be held in London 
at the end of June. 


There is ascheme to light the Palais Royal in Paris 
by the electric light, and it is sought, as a preliminary, to 
obtain orders for 1500 lamps of 16 candle-power, at a rent 
of 10 centimes (one penny) per lamp-hour, and a guaran- 
teed use of 500 hours per year. The lamps will be fur- 
nished and renewed by the undertakers, 


A flowing artesian spring has just been tapped by an 
Abyssinian tube well bored by Messrs. Le Grand, Sutcliffe 
and Co., to a depth of 72 ft., at Alnwick. The boring 
had reached the upper series of the limestone s..ales and 
sandstone when the water was struck and rose 8 ft. above 
the surface. 


MM. Berthoud Borel are preparing a new insulating 
substance in the following manner: Linseed oil is main- 
tained at a temperature of 300 deg. until it acquires a 
brown colour and a syrupy consistence. A quantity of 
colophane is then added and the mixture is stirred for a 
time. To cover a body with an insulating coat it is 
plunged into the mixture at a temperature of 200 deg. 


The miners recently employed at Wombwell Main and 
Corton Wood collieries, near Barnsley, have held meet- 
ings and resolved to resume work as early as possible at 
the masters’ terms. Miners at Darfield Main, adjoining 
the colliery, are also considering the question of resuming 
work, so that the great strike in South Yorkshire may be 
said to have collapsed, 





One hundred and fifty seamen, stokers, and boys have 
sailed from Woolwich, in the steamship Albatross, to 
augment the crew of the Stirling Castle, one of the armed 
merchantmen, which will meet them at Malta, and then 
proceed to her cruising station, which will probably be the 
Australian seas. Her fitting out for the service devolves 
upon the dockyard authorities at Malta. 


The report of the Consolidated Telephone Construction 
and Maintenance Company for last year states that the 
manufacturing business has decidedly increased, and, 
with the extension of the radius granted by the Post- 
master-General to the United Telephone Company and 
its subsidiary companies, a new life seems to have been 
given to telephonic enterprise, and considerable orders 
have been executed for the United Kingdom. 


The Russian naval manceuvres will take place this year 
in the Baltic about the end of this month. There will be 
five flotillas of 16 torpedo boats each, in all 80 boats. The 
squadron of ironclads will take up positions partly in 
Cronstadt Roads and partly before the entry to the 
coast Archipelago of Finland. The Peter the Great and 
= ew imitri Donskoi will cruise near the port of 

eval, 


The guns and gun-carriages for the Oregon have arrived 
at Liverpool at last. These consist of eight 64-pounders, 
muzzle-loading for broadsides, and four 54-pounders for 
chasers, two on the turtle back and two forward. All the 
guns are fitted on steel carriages. It will be noted with 
satisfaction that the ammunition for these guns has also 
been placed on board. The ship has also been supplied 
witha complete torpedo service in addition to her guns. 


The Brussels Congress on Inland Navigation, to which 
we made reference in a recent number, has commenced 
its labours, A member of the Suez Canal Commission 
explained why an enlargement of the existing canal was 
preferred to the construction of a second. Afterwards 
Messrs. Leader and Adamson, of Manchester, described 
the Manchester-Liverpool Canal, and advocated a project 
for converting Brussels into a seaport. Finally, a scheme 
for making Bruges again a seaport was considered. 


The return of Mr. Waterhouse, the accountant to the 
North of England Board of Arbitration, shows that only 
65,000 tons of bars, plates, angles, and rails were manu- 
factured during the two months ending April 30, a slight 
increase on the previous two months. The return also 
exhibits a fall of 1s. per ton in the average price during 
the two months, or 1/. 10s. 7d. in rather over two years. 
The net average price of these four leading classes of 
manufactured iron is 4/, 17s, 11d 


A society has been formed for the encouragement and 
cultivation of the art of making medals, under the title of 
the ‘‘ Society of Medallists.” The committee consists of 
the deputy-master of the Mint as president, the Slade 
professors of London and Cambridge, the President and 
other members of the Royal Academy, the engraver of 
the Mint, Professor Chandler Roberts, Mr. W. Rich- 
mond, and others. The hon. secretaries are Mr. R. S. 
Poole and Mr. H. A. Grueber, of the British Museum. 
A small space in the International Inventions Exhibi- 
tion having been placed at the disposal of the society for 
the exhibition of modern machinery and appliances used 
in the production and duplication of medals. 


The Times gives the following details of the coming 
naval evolutions :—‘‘ The fleet which Admiral Hornby will 
command is to assemble at Portland on the 6th of June. 
The object of the cruise upon which the fleet will proceed 
is to enable the admiral to ascertain to the fullest extent 
the manceuvring capabilities of the ships and their actual 
utility in case of war. For this purpose, they will be in 
complete fighting trim, and will be exercised in gunnery 
and especially in torpedo warfare, ramming, and steam 
tactics. There will be altogether 20 ships. The modern 
turret ships will be represented by the Devastation, 
Ajax, and Inflexible. The rams by the Hotspur and the 
Rupert, which are also turret ships, and the Polyphemus ; 
torpedo ships by the Hecla, and corvettes by the Con- 
quest and Mercury.” 


The Spectator has the following respecting extravagant 
naval expenditure. The First Lord cannot see how the 
money goes as it is his business only to determine whatis 
wanted. The Senior Naval Lord is only naval com- 
mander-in-chief. The Second Naval Lord is patronage 
secretary. The Junior Naval Lord is responsible for 
victualling the fleet. The Parliamentary Civil Lord is 
chief clerk of the office. The Controllers and Civil 
Lord’s business is with material and armament. The 
Parliamentary Secretary is merely parliamentary mouth- 
piece, and the Accountant General’s business is merely to 
check vouchers and cast up accounts. What is needed, 
adds our contemporary, is a thoroughly experienced 
business man versed in finance and the shipbuilding trade 
as a permanent civil lord. 


The Times says :—‘‘ The uncertainties attending ocean 
passages are notably shown in comparing the passages of 
the rival New Zealand liners Ruapehu and Tainui, the 
former belonging to the New Zealand Shipping Company, 
and the latter to Shaw, Savill, and Albion Company. 
The Ruapehu, which is said to have just made the most 
rapid run home on record in the wonderfully short space 
of 36 days 15 hours, left New Zealand a day after the 
Tainui, and the two reached Rio the same day, the 
Ruapehu thus beating her rival by a day thus far. The 
Tainui was detained at Rio 274 hours behind the Ruapehu, 
but, strange to say, the Shaw-Savill liner reached Ply- 
mouth just two hours after the New Zealand Company’s 
steamer. The honours of the passage thus remain easy, 
the Ruapehu beating in point of time, from port to port, 
the Tainui excelling in regard to steaming time expended. 
In a voyage of over 12,000 miles this is very close work,” 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT SPECIFICATIONS PUBLISHED 
UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
in each case after the price; where none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
éc., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-Lane, E.C., either personally, or by letter, enclosing 
amount of priceand postage, addressed toH. Reaver Lack, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
cijication is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


FURNACES. 


7156. T. Tildesley, London. Injecting Fuel and 
Hot Air into Furnaces, &c. [6d. 4 Figs.) May 2, 1854. 
An annular cylindrical chamber is divided from another chamber 
by a partition having two distinct sets of orifices through it, the 
orifices of one set converging towards those of the other. Super- 
heated steam is supplied to the first chamber, and escapes from 
one set of orifices, traversing the induction chamber, and issues 
from orifices in the cover plate. The second set of orifices in the 
partition communicates with the fuel to be injected, which is 
drawn by the action of the steam jets, and is forced along with the 
steam. (Sealed May 5, 1885). 


7236. G. King, Beckton, Kent. Fastenings for Re- 
tort Lids. (6d. 6 Figs.) May 5, 1884.—A crossbar is provided 
with wedges or inclined surfaces at each end and with means 
whereby a longitudinal movement can be given to the bar to cause 
the wedges to effect the tight closure of the retort lid by pressure 
applied at both ends of the crossbar. (Sealed April 24, 1885). 


1374. T. Knott, London. Furnaces. [tid. 2 Fiys.] 
May 7, 1884.—Fireboxes and melting tanks are arranged around 
the working tank which is supplied with molten metal through 
apertures of the dividing walls. Referring to the illustration, fire- 
boxes b are arranged around a central tank a, and have a bridge 
cat their inner ends. Immediately behind the bridges are the 

















melting boxes d, provided with walls e between them and the 
central chamber. The walls e¢ are provided with apertures /com- 
municating with the tank a. The whole of the flreboxes and tanks 
are covered over by perforated arches, the flues being built in an 
arch over the perforated arches, The outer walls of the tank @ 
are provided with draw holes m. (Sealed April 28, 1885). 


8004. T. L. Ellis, Coatbridge, Lanark. Hopper 
Feeder for Furnaces and Gas Producers. [s/. 4 fws.] 
May 21, 1884.—The apparatus comprises a semicircular segmental 
or quadrant-shaped box valve or feeder carried upon an axis 
placed within and parallel to the hopper opening. The axis is 
operated by means of a lever. The circular surface of the valve 
bears closely against the bottom and sides of the hopper so as to 
keep the joint gas-tight. (Sealed May 15, 1885). 


2221. T.L. Ellis, Coatbridge, N.B. Reverberatory 
Furnaces. [id. 4 Figs.) February 18, i885.—This refers to 
Specification 2190 of 1884. The hopper is of inverted pyramidal 
form, and is arranged so that the coal may fall directly on to the 
upper end of the primary chamber ; the supply of fuel being regu- 
lated by means of a semi-cylindrical box or valve mounted ona 
shaft. The fuel inthe primary chamber is first acted on by the 
heat from the fireplace or secondary chamber; the primary 
chamber is formed with a long inclined bottom, with openings in 
its sides and with a hanging bridge at its junction with the secon- 
dary chamber. This bridge is hollow, and is supplied with heated 
air, which passes through perforations on the side adjacent to 
the fireplace or secondary chamber. The fireplace is formed with 
a comparatively shallow grate space. (Accepted April 7, 1885). 


8111. T. Milburn and C. W. Haydon, Stalybridge, 
Lanc. Travelling Grates for Furnaces. [(d. 5 Fiys.) 
May 23, 1884.—The grate consists of an endless chain of firebars 
composed of bars provided with projecting pins or studs, and with 
eyes or bored snugs, whereby the bars are hinged together. The 
traversing of the grate is effected by properly pitched toothed 
wheels actuated in any suitable manner, and which slowly traverse 
the grate. (Accepted March 13, 1835). 


8230. W. Farnworth, Swindon, Staff. Furnaces for 
Heating Iron, &c. (6d. 3 Fiys.) May 26, 1884.—Heated air 
is admitted through a number of passages to meet the gases from 
below, above, and the sides and rear of the passage or chamber 
through which the gases pass from the fuel chamber either before 
or after they have passed over the bridge. Referring to the illus- 
tration, the gases from the coal in the producer A pass over a hot 
plate a and through passages b in a regenerator-like structure. 
The air may be forced by a steam jet below the firebars. Air to 
meet the gases as they pass to the bridge is admitted at D, and 
passes through the pipes d and passages E to the space G, and 
thence through the passages b, where it mixes with the gases 
from the producer A, to the working chamber H, and afterwards 
around the pipes d to heat the air supply. A portion of the air 
also passes by the passages i and j and meets the gas from above 
and also from below. The hot-plate a aids in heating the air, Air 
may also be adinitted through passages K in the sides of the cham- 











PP! ee 


LAE 


a 











May 29, 1885.] 


ENGINEERING. 





ber A. Suitable doors are provided, The openings through which 
the tools are inserted for clearing the furnace from clinker are 
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preferably splayed out towards the inside. (Accepted March 13, 


1885). 
8467. W. Dodd, Tipton. Water Tuyeres,. [éd. | 
6 Figs.) May 31, 1884.—The body of the tuyere consists of the 


ordinary hollow shell having the blast pipe running directly 
through its axis, and terminating in the nose. The o 
of the tuyere is provided with a detachable cap threaded upon 
the blast pipe and affixed to the back end of the tuyere by means 
of ascrew nut taking upon a worm on the outside of the blast 
pipe. The discharge and feed-water pipes are screwed into the 
detachable covering plate. Suitable packings are interposed 
between the plate and the tuyere end. Water passes through the 
feed pipe, circulates in the interior of the water space, and is dis- 
charged by the outlet pipe. When required to examine the 
tuyere it is only necessary to remove the screw nut when the 
back plate can readily be removed. (Accepted March 17, 1885). 
8587. H. H. Lake, London. 
Essen-on-Ruhr, Prussia). Gas Generating Furnaces. 
[4¢. 1 Fig.) June 9, 1884.—The walls of the furnace are con- 
structed so as to form an inward projection by which the fuel, as 
it descends, is caused to fall in a slope, this slope forming with the 
underside of the projection an annular space into which the air for 
supporting combustion is introduced. Referring to the illustra- 


tion, the projection, instead of being of solid brickwork, is formed | 
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by an iron channel a of triangular section projecting with its 
edge e into the shaft of the furnace, and filled with water, so that 
its edge in contact with the incandescent fuel is constantly 
cooled. The fuel, on passing the edge e, forms the slope ), 
leaving an annular space between the bottom of the channel a, 
the outer wall of the lower part of the furnace and the slope b. 
The air is introduced into this space. Cast-iron plates s serve 
to protect the bottom of the channel a. (Accepted March 17, 
1885). 


8755. T. E. Edwards, Birkenhead, J. W. Holmes, 
Huddersfield, and B. Medgley, Milnsbridge. Gas 
Furnaces, (6d. 3 Figs.) June 9, 1384.—The air and gas are 
intimately mixed before entering the furnace to which they are 
admitted in considerable volume. 
below the vessel iri which the metal is melted through one or more 
discs of wire gauze. A small pipe connected with the gas pipe 
extends in front of the gas and air inlet. The gas passing through 
this small pipe when lighted serves to ignite the mixture of air and 
gas for heating the furnace. Flues are formed around the melting 
pan so that the heat is caused to pass several times around the 
metal before leaving the furnace. The furnace may be covered 
internally with asbestos. (Accepted March 24, 1885). 


9328. F. Monks, T. Hall, and T. Burton, Warring- 


ton, and W. Burton, Wigan. Reheating and Melting | 


Furnaces, [é6d. 3 Fiys.) June 24, 1884.—This relates to fur- 
naces with a deep fireplace in which coal is burned to produce 
carbonic oxide, which passes over a bridge and is burned in a 
chamber where the reheating or melting takes place. The furnaces 
are constructed with horizontal passages in the roof, across the 














end and along the sides of the furnace to the bridge. Openings 
lead from the passages into the furnace at and over the bridge, 
air and steam being forced into the passages. Referring to the 
illustration, the passages h in the crown are preferably formed hy 
using perforated bricks, and open into a cross-way j connected by 
passages k along the side of the furnace with the way / in the 


ridge. The air is forced by a steam jet n through the openings 
mandi. (Accepted April 7, 1885). 

9500. G, Hatton, Hagley, Worc. Converters. [6. 
1 Fig.) 


June 27, 1884.—The converter is es with a remov- 
able bottom containing the tuyeres. The 


the upper port of the converter. 





n back | 


(Schulz, Knaudt, and Co., 





| tory material is provide 


The air and gas are admitted | 





last boxes are fixed to | 
A separate blast pipe connects | 7 for receiving the molten steel from the furnaces. 





Referring to the illustration, the lower part C of the converter is 


held bya flange D to an angle-iron E. The blast boxes G are 
carried by the upper part of the converter, A baffler H regulates 
the blast for each tuyere, a separate pipe J passing from the 


chamber G to each tuyere, each pipe forming a ball-and-socket 








transfer the contents of the ladle 7 to a ladle 10 carried by a 
hydraulic centre crane. The moulds are arranged round this 
crane, and are filled one after the other. The ladle 7 is fitted with 
two pairs of horizontal trunnions, one pair being in a vertical 
plane passing through the centre of the ladle, and serving for the 
attachment of links by which the ladle is lifted, and the other pair 
being in a plane passing near the pouring lip, and being arranged 
to enter stationary guide notches in a fixed frame limiting the 
upward movement. When the ladle has been raised by the 
cylinder 8 until the trunnions enter the notches, further move- 




















ment causes the ladie to tip. Beyond the casting pit 12 are 
“soaking” pits 15, the ingots being transferred from the casting 
pits to the soaking pits by cranes 16, which also serve to transfer 
the soaked ingots to the cogging mill 17, suchas described in Speci- 
fication 10,688 of 1884. From the cogging mill the ingots are 
transferred to hydraulic shears 18, and finally to atank 19 to be 
conveyed for subsequent treatment. The ingots are moved 
through the cogging mill on rollers 19, and are conveyed to the 
shears and bogie by further rollers. (Accepted April 7, 1885). 


16,321. P. Botcharoff, Moscow. Manufacture or 
Steel. (4d.} December 11, 1884—Pieces of iron or iron articles 
are treated in a closed chamber at a high temperature with 
hydro-carbons, so that the iron will be steelified to a 





joint with a short pipe K containing the valve, the joint being 
tightened by a strap L. Each pipe J is connected bya flange joint 
N with a casing on the lower part of the converter, the holes a 
through the flanges for the bolts being elongated in a vertical 
direction so as to allow for vertical adjustment and the ready re- 
moval of the bolts. (Accepted April 7, 1885). 


MANUFACTURE OF STEEL. 


6484. J. Gjers, Middlesbrough, Manufacture of 
Steel by the Pneumatic or Bessemer Process, and 
Apparatus therefor. [10d. 8 Fizs.) April 17, 1884.—When 
the ordinary blow in the acid process and the ordinary after blow 
in the basic process, which blows if desired may be continued 
longer than usual for the more thorough removal of impurities, 
are over, carbonic oxide gas ora mixture of carbonic oxide gas and 
nitrogen, which is neutral and acts chiefly mechanically, is after- 
blown through the molten metal. This latter blow is continued 
until all the oxide of iron in the bath is reduced by the carbon in 
the carbonic oxide gas, the gases also acting mechanically as a 
stirrer to thoroughly mix the metal and remove the hydrogen. 
Spiegel or ferromanganese may be added either before or after the 
gaseous after blows. The illustrations show one arrangement of 
apparatus. A strongly plated domed vessel A lined wth refrac- 

d clengete the blast main F and between 
the engines and the converters, and hasa large firegrate B in which 


| is placed a deep charcoal fire. The vessel has an opening B in the 


top provided with a valve D and a pipe outlet E near the top com- 


| municating with the blast main, and provided witha valve. A 
| pipe inlet H at or nearthe bottom of the vessel A also communi- 








cates with the blast main, and is provided with a valve I. The 
main Fis also provided with a valve G between the junction of the 
pipes H and E with the main, the junction H being nearer the 
engine. During the time of the ordinary blows in the converter, 
the valves in the pipes E and H are closed, and the valves D and G 
are opened, so that the blast passes direct to the converter. When 
these blows are finished, the converter is turned down, the valves 
Dand G are closed, and the valves in the pipes E and H opened, 
and, after pouring off the slag, or not as may be deemed desirable 
in the case of a basic converter, the converter is again turned up 
and the blast passes through the pipe H, the fuel in the vessel A 
and the pipe E and main, to the converter, so that only carbonic 
oxide and nitrogen gases are blown through the bath in the con- 
verter. The gases after they leave the vessel A may be passed 
through a regenerator which will reduce their temperature, and at 
the next blow the blast may be p through the regenerator 
to absorb its accumulated heat, and carry it into the converter. 
Thus atthe beginning of each blow the charge in the converter 
will get the advantage of head derived from the production of 
earbonic oxide in the previous blow. The action of the cooled 
carbonic oxide is continued longer than necessary for the mere 
deoxidising of the bath. (Sealed May 15, 1885). 


9565. J. Riley, Glasgow. Arrangement of Plant 
in Steel Works with Open-Hearth Furnaces and 
Apparatus for Working the Same. [6d. 3 Figs.) June 
30, 1884.—Referring to the illustration, a number of furnaces 4 
are arranged ina row, and a line of rails5 is arranged along them 
at the tipping side. A carriage 6 running on rails supports a ladle 
At any con- 


the blast chamber with each tuyere, and a valve is provided for | venient point along the line 5 is a hydraulic apparatus comprising 
each tuyere, 


The pipes are provided with ball-and-socket joints. 





acylinder 8 supported in a suitable standard, and serving to 








greater or less depth according to the length of the treatment, and 
the steel will contain a definite proportion of dissolved carbon ac- 
cording to the temperature. A blast of hydro-carbonic gas may be 
introduced into the molten charge in the Bessemer converter in 
lieu of adding spiegeleisen. (Accepted March 31, 1885). 


MANUFACTURE OF GAS, COKE, &c. 


6764. J.G. Wilson, Manchester. (/. FE. Bott, Linwood, 
Penn., U.S.A.) Gas Producers. [6d. 3 Figs.) April 24, 
1884.—The producer is provided with a continuous tuyere extend- 
ing all round it, and constructed so as to give an opening of cor- 
rugated or wavy form. The tuyere is eveloped in an air chamber, 
into which air or air and steam is forced. Valves on the blast 
pipes regulate the force of the blast. The stoking holes are con- 
trolled by perforated ball valves, and suspended ball valves are 
applied to the side orifices. A slotted blast-pipe beneath the fire- 
place is capable of a rotary motion, and keeps the lower portion of 
the fuel in a state of incandescence. (Sealed May 12, 1885). 


7249. E. C. Burgess, London. Liquid Hydro- 
Carbon. {4d. 1 Fig.) May 5, 1884.—Water is admitted to 
the bottom of a hemispherical retort in a furnace ehamber 
by a pipe provided with a stop valve. A steam pipe passes 
down from the top of the retort to a certain distance centrally 
under the bottom of the retort where it terminates in an injector 
nozzle. A pipe from a reservoir of heavy oil leads to the injector, 
the bottom of the reservoir being connected to the water re- 
servoir so that both are at the same pressure. The water flowing 
into the retort becomes converted into steam which issues by the 
injector nozzle and is mixed with the oil, the mixture being 
dashed against the bottom of the retort and mixing with the 


air rising through the furnace chamber. (Sealed May 5, 1835). 


8053. W. S. Sutherland, Birmingham. Gas Pro- 
ducers. (6d. 3 Figs.) May 22, 1884.—The producer is divided 
by horizontal planes into three parts. The middle part, con- 
structed preferably of water-cooled brickwork, is just above the 
air supply, The upper part is carried on screw or other elevating 
appliances, which rest on the lower portion. When the centre be- 
comes worn, the upper portion is raised and the centre removed 
and replaced with a new portion, the upper portion being then 
again lowered. The top of the producer is provided with rails, on 
which run fuel wagons having movable covers, and arranged to 
push away sliding doors fitting over the feed holes. The wagons 
fit closely over the feed holes, so that fuel is admitted without any 
air. The firegrate is ade of considerable length, and is carried 
on slides, rollers, or wheels, so that it may be moved backwards 
and forwards. (Sealed May 15, 1885). 


8344. H. E. Newton, London. (4. Kiinne, Dortmund, 
Germany). Preventing Stoppages in the Ascension 
Pipes in the Manufacture of Coal Gas. [id. 2 Figs.] 
May 28, 1884.—A projecting plate is formed on the top part of the 
mouthpiece of the retort and depends therefrom. A cushion of 
stagnant gas is thus formed in the mouth of the retort, and serves 
as an isolator between the hot walls of the retort and the fuel. 
(Accepted March 17, 1885). 


8453. H. H. Lake, London. (F. Brunck, Mannheim, 
Germany.) Manufacture of Coke, &c. [éd. 10 Figs.) 
May 30, 1884.—Referring to the illustration, the coke oven is made 
of cup-shaped section, and the heating walls are arranged on as 
steep an inclination as possible, sharp edges being avoided. The 
walls of narrow ovens in which a horizontal flue is helow the sup- 
porting arch are inclined at their lower ends as shown. The 
boundary line of the chamber is a curve or polygon with straight 
orcurved sides, the internal angles being not less than 125 deg. 
The surface of the coke in the furnace has a trough formed in it 





and is preferably compressed. The material to be distilled is pro- 
vided with a protecting cover of a material not injurious to the 
coke, and which easily separates therefrom. Fine coke powder is 
added to the mass to reduce the cross cracks in the coke cakes. 
The heating channels or furnaces of the ovens are arranged verti- 
cally below the partition walls and flues between the chambers. 
The side walls of the horizontal heating channels are inclined at 
the upper end of the partition walls, the side walls leaning tc- 
wards the arch of the oven. The coals before distillation are formed 
into blocks of a perforated or stellate section by the addition of 
tar or pitch. Apparatus for surfacing, with or without compres 
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sion, the material being distilled, and slaking, sorting, and loading 
trucks are also described. (Accepted March 20, 1885). 


8542. J. M. Bennett, Glasgow. Mechanical Re- 
torts. {[6d. 4 Figs.) June 3, 1884.—The retort consists of 
a series of shallow cylindrical casings or trays of cast iron laid hori- 
zontally and superposed one ever another to form a tier, the 
easings being separated by spaces forming flues for the passage of 
flame or hot gases from the furnace. A vertical shaft es freely 
through the axes of the casings, and is inclosed between the 
casings in a tube extending from the upper side of each casing to 
the ' bottom of the next above it, and is tightly fitted to prevent 
access of air. The casings are connected together in pairs at alter- 
nate sides by ductsserving to convey the material being treated 
from casing to casing. A series of arms extend radially outward 
from the vertical shaft within each casing, and are fitted with 
stirrers, so that as the shaft is rotated the material on the bottom 
of each casing is stirred up and shifted from side to side, whilst 
a comparatively slow feed takes place. The casings are inclosed 
by brickwork, in which suitable spaces are left for the ad- 
mission of the furnace gases employed to heat the material 
under treatment, and for connecting the flue spaces between 
the casings in the form of a zig-zag flue. The sg are pre- 
ferably divided by a wall to support the casings. One or more of 
the lower casings may be cooled by water, and be protected 
from the heated gases, so that the char drawn off will not burn 
when exposed to the air. The gaseous products are led off by 
pipes opposite the ducts connecting the casings. (Accepted 

arch 24, 1885). 


8577. J. Cort,London. Adjustable Dip-Pipes used 
in the Manufacture of Gas. (6d. 3 Figs.) June 4, 1884. 
—The two flanges at the ends of a socket are fastened respec- 
tively to the lower part of the ascension pipe and to the top of the 
hydraulic main. Within the socket is a pipe which enters the 
hydraulic main and forms a continuation of the descending leg of 
the ascension pipes and reaches near to the level of the liquid in 
the hydraulic main. Concentric with and outside this pipe isa 
dip-pipe so arranged that its bottom is capable of being raised to 
nearly the same level as the bottom of the inner pipe, or depressed 
soas to enter the liquid in the main and form a perfect seal. 
The upper part of the dip-pipe has a grooved collar, the lower 
edge of which is Y shaped, so that when it rests on an inner = 
jecting seating of the socket a gas-tight joint is produced. e 
dip-pipe is also provided with an adjustable collar which on being 
brought up and in contact with the edge of the socket within the 
hydraulic main forms a gas-tight joint. The dip-pipe is sup- 
ported by a forked arm having a stud at each end taking into 
& groove in the collar. By means of a weight and achain the 
dip-pipe can be raised or lowered as required. (Accepted March 
17, 1885). 

9103. C.D. Abel, London. (F. Siemens, Dresden). Gas 
Producers. [6d. 10 Figs.] June 17, 1884.—The gas producer 
is divided into two compartments by a partition approximately 
separating the zone where carbonic oxide is mostly produced from 
the zone where hydro-carbons are mostly liberated. The passage 
for the hydro-carbon products is subjected to the heat of the fire 
in the producer. The upright air supply nozzle of a gas producer 
is arranged in a structure of firebricks with a cover having distri- 
buting passages. The lateral air supply nozzles and injectors are 
arranged in such positions and directions as to avoid blowing gases 
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through the bottom openings. Referring to Fig. 1, the upper part 
of the producer is divided by a partition A extending downwards 
so as to separate the zone B from the zone C. The hydro-carbon 
products are conducted away from the zone C by a channel D. 
The bottom of the producer is provided with a grating E for the 
removal of clinkers and the admission of air. Air may also be 
admitted to the body of the fuel through the nozzle F, being forced 
by the injector G. Fig. 2 shows the air supply nozzle formed in 
brickwork forming partly the support for the fuel. The air is dis- 
tributed by the cover S. (Accepted April 3, 1885). 


9285. R. Bell, Broxburn, N.B. Distilling Shales, 
&c. (6d. 3 Figs.) June 21, 1884.—The lower firebrick chambers 
of the retort are built over the furnace, and are surmounted by 
the upper iron chambers of the retort, the retort being surrounded 
by an outer wall, and the spaces between the outer wall and the 
retort being in communication with the furnace. The opening 
from the bottom of the lower part of the retort is arranged just 
over the shoot leading to the furnace, so that the contents of the 
retort can be discharged into the furnace, the firebars of which 
can be swung forwards to tip the contents into the ash-pit. The 
retort is provided with suitable openings. (Accepted March 13, 
1885). 


9510. C. E. Bell, Durham. Treatment of Oils and 
Tars Obtained from Coke ‘Ovens for the Produc- 
tion of Valuable Hydro-Carbons. [4d.] June 27, 1884.— 
The oils and tars as at present obtained from coke ovens are 
— in the state of vapour through retorts charged with coke 

eated to a full red heat, The product is then passed into a con- 
denser, and is afterwards treated to separate the various chemical 
bodies of which it consists. (Accepted April 3, 1885). 


14,509. L. A. Groth, London, (W. Bicker, Budweis, 
Austria.) Gas Producer Furnaces. [4d. 3 Figs.) No- 
vember 3, 1884.—The firebox of the furnace is vaulted, and is pro- 
vided with a bank to confine the fire at the front of the furnace 
close under the firedoor, which is at the level of the ground ina 
sloping position. The front of the furnace below the door is made 
of five large slabs in the form of stairs, the spaces being filled up 
on the inner side with fireclay to form an inclined plane. The 
bottom slab has an iron bar let into it. The vaulted roof is pro- 
vided with two contiguous rows of hot air openings, and slopes 
slightly towards the back. Hot air is carried by flues through 
the back of the furnace to a chamber above the vaulted roof, and 
containing the retorts. Pipes conduct steam and water to the 
front of the furnace through draught openings. (Sealed May 8, 
1885). 


15,920. H. Simon, Manchester. (F, Carves, St. Etienne, 
France) Treatment of Gases from Coke Ovens, &c. 
{8d. 9 Figs.) December 3, 1884.—This refers to previous patents 
granted in 1879, 1883, and 1884, wherein the combustible gases 
generated in the coking ovens are first treated for the separation of 








gaseous fuel. The gases before being burned are subjected to a 
further treatment to separate the light hydro-carbons, being 
brought into intimate contact with liquids that will absorb or 
dissolve the said hydro-carbons. (Accepted March 31, 1885). 


915. P. J. Jones, novew, Wore. Production of 
Combustible Gases from ely Pulverised Coal, 
Peat, Wood, Sawdust, &c. [id. 1 Fig.) January 22, 
1885.—A regular supply of the coal, wood, sawdust, or other ma- 
terial is passed through a hermetically closed chamber heated to a 
sufficient temperature, and provided with the !necessary inlets and 
outlets. (Sealed May 5, 1885). 


980. S. B. Darwin, Portsea, Hants. Adjustable 
Dip-Pipes, &c, [4d. 1 Fig.) January 23, 1885.—The dip- 
pipe is made in two parts and has the lower part turned up 
form an annular cup. Surrounding the cup is an annular cylin- 
der, the inner portion of the annulus dipping into the cup whilst 
the outer portion dips into the liquid in the hydraulic main. 
The cylinder is connected by a rod to a float and counterpoise 
weights. (Sealed May 5, 1835). 


EXTRACTING METALS. 


8295. J. A. Mays, London. Amelgameting or Sepa- 
rating Metals from their Ores. [éd. 7 Figs.} March 27, 
188t.—The ore is introduced beneath the surface of mercury in 
motion by means of distributing pipes or nozzles, which may 
either remain stationary or have motion in the opposite direction 
to that of the mercury. The mercury has a motion nearly in the 
same direction as that of the flow of the ore from the nozzles. 
(Accepted March 13, 1885). 


5834. E. Fischer, Silesia, and M. W. Weber, Lon- 
don. Extracting Gold, &c. (6d. 7 Figs.) April 2, 1884.— 
Ground or crushed ore mixed with water is brought into intimate 
contact with mercury, and is then discharged, leaving a part of its 
metals in the mercury, but carrying away with it a considerable 
amount of mercury and part of the amalgam. This residue or 
tailings is then subjected to the action of an electric current which 
is passed through the tailings whilst they are agitated, and effects 
a plete cond tion of the metallic and gold amalgam par- 
ticles and the separation of the rock sulphides. (Accepted March 

1885). 
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8490. F. Siemens and J. G. Gordon, Landore, 
Glamorgan. Reduction of Iron Ores, &c. (2d.) May 
31, 1884.—A mixture of iron ore with carbonaceous and fluxing 
materials is subjected to the radiant heat of a furnace flame carried 
to such intensity that the metal and slag are melted to a fluid condi- 
tion and separate by gravity. (Accepted March 17, 1885). 


8492. F. Siemens and J. . Gordon, Landore, 
Glamorgan. Manufacture of Iron and Steel. [2d,) 
May 31, 1884.—An admixture of iron ore with carbonaceous and 
fluxing material ina bath of molten metal is subjected to the heat 
of a furnace flame of such intensity that the metal and slag are 
melted to a fluid condition and separate by gravity. (Sealed May 
15, 1885). 


8679. J. Mason, Witney, Oxon. Treatment of the 
Oxides of Iron to Render them more Suitable for 
Employment in the Blast or other Furnace. (6d. 
1 Fig,] June 6, 1884.—The oxides to be treated, such as the 
oxides from cupreous iron pyrites, are mixed to the consistency 
of mortar with water, and moulded to any comvenient form. These 
masses are then placed on to a layer of fuel in a kiln open at the 
top, and the kiln is further supplied with masses or moulded 
forms of the oxide with a quantity of fuel such as small coal or 
breeze. (Accepted March 17, 1885). 


TREATING METALS, INGOTS, &c, 


7072. H. Bramall, Sheffield. Manufacture of Bars 
for Forging into Shafts, &c. [4d.] May 1, 1884.—A 
quantity of old horseshoe nails or other small pieces of best 
Swedish iron is placed ina wooden box with a small quantity of 
oxide of manganese and rock salt, and, if desirable, borax. The 
box is then placed in a furnace, and the contents become fused and 
run together into a solid mass, which, when at a welding heat, is 
removed and worked into a bloom, after which it is reduced to the 
required shape by grooved rolls. The iron may be converted 
into a mild welding steel for a certain depth. (Sealed April 2s, 
1885). 


8355. A. M, Clark, London. (W. Braun, Frankfort-on- 
Main). Preparing or Treating Copper. [4d.] May 28, 
1884.—Copper or alloys of copper during melting are treated with 
hydrochloric acid gas or with the hydrogen compounds of the 
other halogens for the purpose of protecting the copper during 
the melting from taking up foreign bodies and completely or 
partially eliminating the impurities removable by hydrochloric 
acid, ,and especially for obtaining in the dry way copper free 
from blowholes and of high electric conducting power. (Sealed 
May 15, 1885). 

14,690. F. J. Brougham, London. (A. Sailler, Witko- 
witz, Austria). Equalising the Temperature in Cast 
Steel Ingots. (6d. 8 Figs.) November 6, 1884.—The ingots 
are cast upon slabs of refractory clay preferably mounted on cars 
movable on a track, and after the ingots have congealed suffi- 
ciently to allow of the moulds being removed, each ingot is covered 
witha similar shaped but somewhat larger box or case made of 
refractory material, closed at its top and heated previous to use. 
This box ia allowed to remain above the ingot until its tempera- 
ture is equalised. The general arrangement is such that every box 
removed from an ingot can immediately be placed above another 
ingot freshly cast. (Sealed April 24, 1885). 


1447. J. G an, Abertillery, Newport. Manu- 
facture of Bar Iron. (2d.) February 2, 1885.—The slab is 
taken direct from the hammer whilst hot, and its sectional areais 
reduced in a suitable pair of rolls before it is taken to the ball 
furnace, so that it presents a larger surface to the action of the 
heat in the furnace, augmenting the purity and softness of the 
iron obtained, (Accepted April 21, 1885). 


2338. J. Gjers, Middlesbrough-on-Tees. Treat- 
ment of Steel Ingots. (8d. 10 Fiys.) February 20, 1885.— 
This relates to apparatus for heating steel ingots to equalise their 
temperature before rolling, wherein soaking pits are provided with 
means for imparting heat to their walls from solid or other fuel in 
such a manner that the flame whereby the walls are heated is not 
permitted to act directly upon the ingots. According to this in- 
vention the heat is applied either internally or externally, or both, 
the internal heating .being effected whilst there are no ingots in 
the soaking pits, and the external heating being effected simul- 
taneously with the internal ‘heating or alone, and may be con- 
tinued whilst ingots are under treatment in the soaking pits. (Ac- 
cepted April 24, 1885). 


CASTING METALS. 


8578. S. Fox and J. Whitley, Leeds. Moulding and 
Casting Steel, &c. (8d. 6 Figs.) June 4, 1884.—This relates 
to rotary moulds for casting tubes such as are used for the internal 
fireboxes, flues, and shells of steam boilers. The mould a is con- 
structed of cast metal surrounded with wrought-iron hoops b and 


with a metallic ring d provided at its periphery with a number 
of grooves for the escape of any gas, Within the ring d is a ring 
e projecting inwards beyond the refractory lining and which pre- 
vents the molten metal from escaping at that point. The other 
end of the mould is formed by another ring f projecting inwards 
beyond the refractory lining, and having a number of Y grooves in 
its periphery —< a number of similar projections on a 
frictional — wheel g, the axis of which is mounted in an 
adjustable bearing i. The external serve l of the mould are 
turned truly concentric with the interior and bear on anti- 


friction wheels m. Guide rollers at each side bear against the 
turned parts ofthe mould and prevent lateral displacement. The 
mould is operatyd as described in Specification 5009 of 1881. The 
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gate or runner q is surrounded by two rings r in which are a 
number of flanged rollers s bearing on the inside of rings t joined 
together by side pieces, A forked weight lever w is supported on 
knife-edges in the middle of the side pieces and serves to suspend 
the gate within the mould, the gate being capable of being rotated 
within the rings ¢. The end of the lever is provided with a weight 
indicating the weight of metal required fora tube. By this appa- 
ratus the required weight of metal in delivered in a broad stream 
along the whole length of the mould. (Accepted March 27, 1885). 


8612. W. Beardmore and J. MacC. Cherrie, 
Glasgow. Manufacture of Steel and Ingot Moulds. 
{6d. 9 Figs.) June 5, 1884.—In order to enable the ingots to be 
made of a parallel section throughout their length, and so as to 
facilitate their removal from the moulds in which they are cast, 
the moulds are formed in one or more pieces lengthwise preferably 
having cheek joints, and held together by bolts, straps, gibs, or 
cotters. The operations of hammering and cogging nay be dis- 
pensed with, the ingots being at once rolled off to the required 
section. The shape of the section of the ingots is varied according 
to the shape of the finished article. (Accepted March 17, 1885). 


9206. A. M. Clark, London. (EF. G. Zimmermann, 
Hanau, Germany). Crucibles, Melting Pots, and Ladles. 
(6d. 4 Figs.) June 19, 1884.—The pouring spout is separated 
from the interior of the crucible, and reaches from the top nearly 
to the bottom, where it communicates with the interior, so that, 
in pouring, the metal shall flow from below and the supernatant 
slag be prevented from accompanying the metal. In another 
form of apparatus, the metal melted in an inner crucible passes 
into an outer crucible surrounding the inner one. The outer 
crucible is of angular form, or is made with a pouring spout which 
is separated from the inner crucible and communicates at the 
bottom with the outer crucible. (Accepted March 24, 1885). 


10,189. S. Siddaway. West Bromwich, Staff, Ma- 
chine for Moulds for Casting Metals. (6d. 
4 Figs.) _ 15, 1884.—The machine consists essentially of a 
rising ard falling piston or die, on the upper face of which the 
patterns are fixed, the piston or die working freely in a case sup- 
ported on standards. Referring to the illustration, in order to use 
the machine, the cover r and the piston c carrying the patterns 
are moved tothe position shown. The mould box e is then filled 
with sand or loam, and the cover r turned so that its two sides can 
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be forced down by the nuts on the screws s andt. The hand levers 
m are then forced into a horizontal position, the piston c and 
pattern being raised by the action of the crank 7 and links n 
to the top of the die-box d, the piston forcing before it the sand or 
loam in the box d into the mould boxe. The hand levers m are 
then again raised so as to withdraw the piston and patterns and 
the coverr is turned aside to the position shown, when the mould 
oes be lifted from the top of the box d. (Accepted April 14, 








2042. A. G. Arfwedson, Bofors, Sweden. Casting 
Ladles. (4d. 2 Figs.) February 14, 1885.—The casting ladle 
consists of a crucible surrounded by a furnace, the crucible being 
exposed to the burning fuel both while it is being heated and 
during the casting operation. (Accepted March 17, 1885). 

UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 








tar and ammoniacal liquor therefrom, and are then used as 





is lined with refractory material. One end is fitted internally 
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—sSLPERATURE,. 


The Patentee’s Manual; being a Treatise on the Law and 
Practice of Letters Patent, especially intended for the Use 
of Patentees and Inventors, with an Appendix of Statutes, 
Rules, and Foreign and Colonial Patent Laws, Inter- 
national Convention and Protocol. By JAMES JOHNSON, 
Barrister-at-Law, and J. H. JOHNSON, Solicitor, 
A.I.C.E., Past-President of the Institute of Patent 
Agents. Fifth Edition. London: Longmans, Green, 
and Co., and Stevens an1 Co. 

Tur work, as its title suggests, was originally 
written for patentees and inventors, and as it gives 
the experience of one of its authors, the first Pre- 
sident of the Institute of Patent Agents, who has 
had a large practice for over thirty years in obtaining 
patents and in the conduct of litigations arising 
out of patents, it cannot fail to be of great service 
to them and also to the members of the profession. 
The numerous cases cited in the course of the 
work, to which a complete alphabetical name 
index is given, will also be fully appreciated by all 
having dealings in patents. In this, the fifth, 
edition the provisions relating to patents in the 
new Act (1883) have been incorporated with the 
text, and the recent decisions of the courts have been 
noticed in their proper places. 

The right of the Crown to grant monopolies is 
examined in the preliminary chapter, followed in the 
succeeding chapter by a discussion on the subject- 
matter or nature of a patentable invention. A 
patent for a principle itself cannot be sustained 
unless there is an embodiment of the principle in 
some practical mode, described in the specification, 
of carrying it into actual effect, in which case 
the patentee may perhaps cover all other modes 
as being variations. It has also been upheld in 
iuumerous cases that a bare process is patentable. 
‘he authors classify patentable inventions under 
tive heads: (1) New contrivances applied to new 
objects or purposes ; (2) new contrivances applied 





employs, and if the principle of the invention belong 
to one person, he may properly call in the assistance 
of another to work it out and improve it and obtain 
a patent foritin his own name. It has also been ex- 
pressly decided, that if the invention has already 
been made public, by any descriptions contained in 
a work, whether written or printed, which has been 
publicly circulated, the patentee is not the true and 
first inventor ; but it appears to us, at any rate, 
doubtful if the existence of a single copy in a de- 
pository where it has long been kept in a state of 
obscurity would invalidate a patent. The public use 
or public exposure to view of an article would in- 
validate a subsequent patent, provided that having 
the article it was palpable how it was made. The 
construction of an article for sale before the 
patentee applied for his patent would invalidate his 
patent, but a series of successful experiments per- 
formed in the presence of others, and with pecuniary 
benefit to the inventor, will not necessarily vitiate 
a subsequent patent. Chapter IV. defines who may 
be a patentee. Non-inventors may join with in- 
ventors in obtaining a patent, and a man hasa right 
to a patent if he is the first person who brings into 
England an invention which is used abroad and 
not known in England. Where an invention is 
communicated from abroad, it is necessary that 
the applicant be a resident. 

The authors state that the title of the invention 
should be prepared with great care, as it has to satisfy 
the examiners that it sufficiently indicates the 
subject-matter of the invention. We should have 
been better pleased with this chapter, had the 
authors stated clearly their opinions as to whether a 
specification could be upset on the ground of the title 
being incorrect, after having been accepted by the 
examiners. 

The chapter on the Provisional Specification is 
very incomplete. It informs the intending patentee 
that his invention ought not to contain more 
than one invention, without giving him any guid- 


19 old objects or purposes ; (3) new combinations of | ance to enable him to limit his specification to one 
old parts, the subject-matter consisting either of | invention, or to prevent him from applying for two 


material objects or of mechanical processes ; (4) | patents where one would be sufficient. 


new methods of applying an old thing; and (5) 


chemical processes, usually, but not always, in com- | 


vination with mechanical contrivances. Under (4) 
it has been held that the use and application of 
known fulminating compounds for discharging fire- 
arms was patentable. To sustain a patent, however, 
it is necessary to show that there has been some ex- 
ercise of ingenuity ; where, however, the utility of 
ile invention is great and the novelty undoubted, 
these facts will come in aid of an apparent want of 
ingenuity. It has been held in acase carried to the 
House of Lords that a combination of an old lock- 
ing apparatus, with an old actuating apparatus for 
working railway signals and points, did not display 
a sufficient amount of invention to support a patent, 
the combination being effected by obvious means. 
In another case it was held that the employment of 
sulphide of calcium in a separate purifier as a means 
of purifying coal gas froin sulphur existing in other 
forms than sulphuretted hydrogen, did not show 
sufficient invention, as it was taught in books that 
sulphide of calcium would absorb sulphur com- 
pounds. 

Chapter IIT. treats of the validity of a patent, on 
the grounds of utility and novelty. When several 
distinct heads are included in one patent, one use- 
less or old invention will invalidate the whole patent, 
but the uselessness of part, unless described as 
essential, will not vitiate the patent. It is supposed 
by many patentees that a patent for the application 
of an old mechanical contrivance to a new purpose 
would be upheld, but the authors clearly state, 
with reference to numerous cases, that this depends 
entirely on the degree of affinity or similarity which 
exists between the purposes for which the contriv- 
ance is applied. For example, the application of 
‘*fishes” to iron rails for railways, for the purpose 
of securing them, was held to be invalid because a 
similar contrivance had been applied to fasten pieces 
of timber together in the construction of bridges, 
and had also been used in various articles of ma- 
chinery. This chapter concludes by an examination 
of the decisions which bear upon the question of 
the true and first inventor, prior publication, and 
public user, which may be read with advantage. If 
two persons make the same inventions indepen- 
dently of each other, he who first obtains a patent 
has the exclusive right to the invention, and 
will be held to be the first inventor. An in- 


ventor is, however, entitled to something more 
than the mere manual labour of the person he 


Any aid 
on this point would be particularly valuable in 
enabling the applicant to contest the decisions of 


|the comptroller, which in many cases have been 








very inconsistent. 

The authors also omit to state in this chapter 
that it is not competent for any person in an action 
or other proceeding to take any objections to a 
patent on the ground that it comprises more than 
one invention. 

The following chapter on the complete specifica- 
tion is particularly valuable and will be serviceable 
alike to patentees and patent agents. In this 
chapter the patentee is particularly advised (1) not 
to include in his complete specification, subject- 
matter not contained in his provisional ; (2) to pre- 
pare his specification in good faith without ambi- 
guity or equivocal language ; (3) not to be vague 
or general, to mention everything essential ; (4) to 
communicate the latest information ; (5) to describe 
the best method of operating, not to claim too much 
or make large speculative claims (the safest course 
for a patentee to adopt in framing his specification, 
said Pollock, C.B., is, instead of including every- 
thing, to confine himself specifically to one good 
thing, and a jury will always take care that if there 
be a real invention, no man, under colour of im- 
provement, shall be allowed to interfere with that 
which is the offspring of his genius); (6) not to 
describe two methods, where one only is effective, 
and (7) not to misdirect or misrepresent. The 
authors also surmise that as the new Act requires a 
patentee to make ‘‘ a distinct statement of the in- 
vention claimel” it may be expected that he will 
now be obliged to give a more precise definition of 
the invention in the claim itself than it has hitherto 
been usual todo. The work concludes with chapters 
dealing with the following subjects, viz., opposi- 
tions to grant of patents (since this was written 
the Treasury have intimated that the 100]. duty 
on all patents can be paid by instalments) ; the 
patent, its date, duration and extent ; amendments 
of specifications; extension or prolongation of 
letters patent ; assignments and licenses ; the regis- 
tration of patents ; infringements (this chapter is 
divided into two sections, treating of the substantive 
law of infringements, and the practice connected 
with proceedings for infringement in the High Court 
of Justice) ; revocations ; offences, their penalties ; 
international and colonial arrangements; and the 
Patent Office; all of which will all be found of value. 


The first part of the appendix contains a reprint 





of statutes 21 James I., ch. 3, and 46 and 47 Vict., 
ch. 57; the patent rules 1883, law officers’ rules 
1883, schedule of fees, schedule of forms, and Privy 
Council rules. The second part contains summaries 
of the patent laws of foreign states and of the 
British colonies, which will be of great service tu 
the patentee in regard to his foreign patents. The 
third part gives a reprint of the international con- 
vention and protocol. The value of the informa- 
tion given throughout the volume is considerably 
increased by the copious index, which is well and 
conveniently arranged. In conclusion, we most 
heartily commend this work to all patentees, patent 
agents, and others interested in patents, it being 
the best work on the subject with which we are 
acquainted, the arrangements of the subject is 
particularly convenient and the information is 
clearly given and thoroughly reliable, rendering 
the work particularly serviceable to unprofessional 
readers. 





A Treatise on Future Naval Battles and how to Fight them, 
and on other Naval Tactical Subjects. By ADMIRAL SiR 
GrorcE Exuiot, K.C.B. London: Sampson Low 
and Co, 

Admiral Sir George Elliot is well known for 

the persistent manner in which he has advocated 

the cellular and raft formation in the construction 
of ships, and the close attention with which he has 
followed the views and publications of the different 
authorities on the subjects of which he now treats 
entitle him to a hearing—and, more than a hearing, 
a considerable amount of deference—with regard to 
the opinions that he has now expressed. Even the 
most unscientific amongst us can appreciate the 
necessity—every day becoming more apparent—of 
discovering some means of keeping out torpedoes, 
and Admiral Elliot’s proposed arrangement certainly 
seems to give very considerable promise. We for- 
bear from giving a description of this ingenious 
device, merely remarking that it partakes of the 
nature of a wire netting, but is of amore permanent 
nature, and not intended to be readily fixed and 
displaced again, being besides rigid, and so not 
liable to be displaced by the motion of the ship 
through the water. Nor does this netting materially 
hamper the movements of the ship, for Sir George 
tells us that, according tu a calculation made for 
him by the late Mr. Froude, the loss of speed 
would only be one-sixth, and since this external 
protection is only intended to be used in fleet 
actions, where he considers that speed would not 
be so much a matter of importance, the safety in- 
sured by it would of course amply atone for the 
speed lost. This leads to a description of the ship 
which, in the writer’s opinion, is the most suitable 
for fleet actions, the characteristics being somewhat 
as follows : Short, broad, and strong bowed, cellular 
above and below, a submerged armour deck, bow 
and stern only beingarmoured. Protection extend- 
ing 15 ft. down. Inner skin to be of increased 
thickness. Powerful end on as well as broadside 

fire. Rig: tripod masts, double topsails, &e. 

The author is very strong in his objections to 
attempts at combining every class of ship in one, 
and, as we have seen, the vessel which he advocates 
as a fleet ship would certainly be of very little, if 
any, use for cruising purposes. So far Sir George 
has dealt with the torpedo and the protection re- 
quired against them; now he turns to the ram as 
the weapon of offence, and points out the superior 
resisting powers of a vessel built according tu his 
construction having regard to this weapon, main- 
taining that at present the bows of our ironclads 
are much too weak for ramming purposes, and 
pointing out that the safety of a ship when rammed 
on the broadside will depend entirely an the size of 
her compartments below the water line. The spur 
bow he also objects to as being liable to prove self- 
destructive by tearing open buoyancy spaces when 
being disengaged after striking, and as interfering 
with the turning powers of the ship. 

Passing on to guns the author shows first of all 
that the power of the gun is well in excess of the 
armour, and that nothing under 10 in. armour 
would be at all effective against any decent-sized 
gun, so that though by no means an advocate for 
the complete abolition of armour, he holds that 
since (in his opinion) large ships are out of place in 
the line of battle, and the smaller ones that he and 
many others advocate will not carry armour thick 
enough for their adequate defence, the most efficient 
protection for the weight can be given by means 
of the horizontal deck, cellular system, and power- 
fully plated bow and stern. 

An interesting chapter on the possession of the 





ENGINEERING [June 5, 1885, 


ANDLE-MOULDING MACHINES. 


(For Description, see opposite Page.) 
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MORANE’S CANDLE-MOULDING MACHINE. 


Suez Canal in time of war follows, in which with 
the assistance of diagram maps, is shown how 
practically impossible it would be for us, with our 
present strength of ships, to keep open the Medi- 
terranean route, supposing us to be engaged solely 
with France. The great point on which stress is 
laid, is that owing to the French positions at Brest, 
Cherbourg, and Toulon, they always have it in 
their power to concentrate their ships, either in the 
Channel or Mediterranean, and that, therefore, we 
ought to have enough ships to repel an attack in 
either place, or in other words our fleet should be 
double that of the French. 

Under the heading of Home Defences, Sir George 
Elliot presents us with a very shocking picture of 
the state of affairs, showing that our first line of 
defence, our sea-going fleet, is notoriously weak ; 
our second line of defence, our harbour defence 
ships, are still weaker ; our third line, which should 
consist of gun and torpedo boats, is limited to 
about 100 of the former, the latter not yet being in 
existence ; while our fourth line, the actual military 
protection of our ports and coasts is, as everybody 
knows, going to be looked into some day. This is 
a very effective chapter, and one well calculated to 
urge, or even startle, somebody into doing some- 
thing ; but as we pointed out in a recent issue, in 
an article on our coast defence, everybody leaves 
the matter to somebody else to arrange, and so be- 
tween all the stools, down we go. Anybody who 
ventilates this subject is doing a good work, and 
we are glad that Sir George Elliot has lent his 
powerful pen to further such a good object. If 
some more of the ‘‘ principal inhabitants” of our | 
seaport towns would follow the example of the | : 
Clyde shipowners, and protest against the state of | THE OHIO SILVER PLATE COMPANY S CANDLE-MOULDING MACHINE, 
their defences, perhaps the special somebody whose | ; . ‘ ; 
business it is to look after these things (thongh who | and, as usual, points out that the construction of the | impression of the state of ships, stores, and per- 
he is nobody can find out) will make an effort and | Board of Admiralty is faulty and wants reorganising | sonnel, and the author goes a great length to point 
set things right before it is too late. very badly. The utterances of the Secretary of the out where and how these statements, though cle- 

The author next occupies some space in discuss- | Admiralty as represented by the First Lord, are verly put and possessing a show of truth, are mis- 
ing the designs and designing of our war-ships, | strongly stigmatised as giving an utterly wrong leading or exaggerated. However, these points 
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seen that the advantage of applying steam and 
water for heating and cooling the moulds was fully 
appreciated and applied by Thomas Binns as early 
as the year 1801. From that date down to 1859 it 
was considered sufticient to simply provide the tank 
with an inlet and outlet for the steam and water 
without troubling about perfecting the circulation 
in the tank. It is evident that the cold water when 
introduced would proceed direct from the inlet to 
the outlet, forming a current between these two 
points, and leaving the water in the other portions 
of the tank in a state of comparative quiescence, 
with the result that whilst the moulds in the line of 
the current were quickly cooled, those in the still 
portion of the tank were cooled slowly and im- 
perfectly. An arrangement of this sort was 
suflicient for the manufacture of stearine candles, 
but for paraftin a better circulation of the cooling 
medium was absolutely necessary. The first step 
taken with a view to that was by introducing the 
steam and water by means of a perforated pipe 
extending the whole length of the tank. This was 
first employed by Morgan in 1859, and subsequently 
it was still turther improved by causing the water 
to overflow, at a series of points, along each side 
of the tank, the water being collected and carried 
off by ‘‘side drains” or ‘‘ gutters” fixed on the 
outside. This arrangement, which will be readily 
understood by reference to Figs. 27, 28, and 29, 
produces an excellent result, but it certainly does 
not add to the appearance of the machine, although 
it certainly adds to its width. Whilst it is un- 
doubtedly practical, it cannot be considered elegant. 
It has all the appearance of the ‘‘ make-shift, ” 
eminently suggestive of an after-thought. Now 
the circulating arrangement shown in Figs. 23, 24, 
and 25, possesses all the advantages which may 
justly be ascribed to that already referred to, without 
any of its drawbacks. The inlets for steam and 
water are placed at the lower corners of the tank, 
the main supply pipes being underneath, instead of 
overhead as usual—an arrangement which is much 
handier, and is cleaner and much neater. The 
‘*side drains,” as will be noticed, are placed inside 
the tank itself, and the water is carried away at one 
end of these by a pipe. The pipes from both of the 
side drains join together in the centre and pass out 
through the bottom of the tank and down the inside 
of the leg to the drain underneath the floor, so 
that the whole system of circulation is confined 
within the plan line of the machine. Attempts to 
secure an internal circulation have been made by 





increasing the size of the tank, but in this case the 
tank is actually smaller than that of any other | 
machine of similiar capacity ; and this compactness | 
of arrangement has been secured without in any | 
way detracting from the efficiency of the machine. 

Ample room has been allowed for getting at the | 
moulds for the purpose of cleaning, a matter of no} 
small importance, as the moulds, in some cases, 
soon get a coating on the outside, which interferes 
considerably with their power of conducting heat, 
and they have in many cases to be thoroughly 
cleaned at least once a week. 

This method of circulation has given excellent 
results in practice, and it admits of considerable 
improvement should that ever be deemed necessary, 
as a double drain could be arranged along the 
centre without interfering with the accessibility for 
cleaning, as the centre drain could be made to lift 
out without having to unscrew a bolt or break a 
single joint. Besides the excellent system of circu- 
lation which it possesses, admitting as it does of a 
more elegant design, the machine shown is stronger 
and more substantially constructed than candle 
machines usually are. Candle-moulding, as well as 
other machines, are in many instances conspicuous 
for the well-known quality which distinguished 
Sam Slick’s razors, ‘‘they are made two sell,” but 
the machine which we illustrate, has not only a 
satisfactory appearance, but is fit for work. All 
the details of the machine have been carefully 
thought out and adapted for the work they were 
called upon to perform, in many instances steel 
being employed to the exclusion of castand wrought- 
iron, so that additional strength has been secured 
without clumsiness. Taken altogether, it repre- 
sents the highest development of the candle- 
moulding machine, and is a good example of 
English engineering skill and workmanship. 


Erratum: Inthe description of Tuck’s apparatus (page 
568 ante) instead of ‘‘ after being tipped the candles were 
drawn out of the mould,” read ‘‘after being tapped, &c.” 
Also(page 596) instead ofa “‘gearingshaft whichextractsthe 
whole length,” read ‘‘a gearing shaft which extends, &c,.” 





ENGINES OF THE 8.8. ‘‘SOBRALENSE.” 

WE give this week a two-page engraving containing 
views showing the general arrangement of the engines 
and boilers of the s.s. Sobralense, together with detail 
views of one of the boilers. The engines—which, as 
well as the vessel, were built by the Barrow Shipbuild- 
ing Compary—are of the triple-expansion type, there 
being two high-pressure, one intermediate, and one 
low-pressure cylinder. We shall in an early issue 
publish further engravings of these engines and for the 
present therefore we reserve our descripton, 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 23, 1885. 

Tue total production of pig iron in 1884 was 4,097,868 
gross tons, against 4,595,510 tons in 1883 and 4,623,32¢ 
tons in 1882. The production last year was only 262,000 
tons in excess of the production in 1880, a falling off 
last year, as against 1883, of 11 per cent.; in this 
anthracite iron suffered most, the loss amounting to 
about 16 per cent., due to the high price of anthracite 
coal and coke, as compared to the cheaper bituminous 
fuel. Pig iron was produced in twenty-three States 
and one Territory. Pennsylvania produced over 50 per 
cent. of the total supply, the figures being in net tons 
2,385,402 ; Texas, 5140; Georgia, 42,655 ; Alabama, 
189,664 ; Tennessee, 134,597 ; Virginia, 157,483. The 
production of pig iron in the nine southern pig-iron 
producing States rose from 397,301 net tons in 1880 to 
567,113 tons in 1884. The district comprising South- 
Eastern Tennessee, Alabama, and Georgia has expanded 
its production of pig iron from 158,709 tons in 1880 to 
384,110 tons last year. The production of spiegeleisen 
in the United States is gradually increasing. The prin- 
cipal centres of production are Pennsylvania, New 
Jersey, and Colorado, The principal producers are 
Carnegie Brothers and Co., and the Cambria Iron Com- 
pany. The production in 1880 was 19,603 tons ; last 
year 38,893 tons. At the close of 1884 only 236 fur- 
naces were in blast, out of a total of 669, of which 86 
were bituminous furnaces in blast, 84 anthracite fur- 
naces, and 66 charcoal furnaces. ‘This is the smallest 
number that has been in blast for nine years, but the 
capacity of the furnaces has been improved. The stocks 
of pig iron at furnaces have been increasing gradually 
since 1881, when it was 5 per cent. of the total produc- 
tion ; 1882, 8 per cent. ; 1883, 10 per cent. ; 1884, 13 per 
cent. This declining tendency has led to the develop- 
ment of new iron making sections. Of the total stocks 
40 per cent. are in Pennsylvania. The importations of 
iron last year were 184,269 tons, which added to the 
stock carried over from the previous year, and the 
production of last year, ade the total supply 4,758,744 
tons. But the total consumption was 4,229,280 tons 
against 4,834,740 tons for 1883, and 4,963,278 tons for 
1882, and 4,982,566 tons for 1881, and 3,990,415 tons 
for 1880 all gross. The production of rails has in- 
creased in gross tons from 1,305,212 tons in 1880 to 
1,646,518 in 1881, and fell to 1,507,851 in 1882, and 
1,315,905 tons in 1883, and 1,022,188 last year. Prices 
seem to have a downward tendency and heavy enter- 
prises are still held back, not for lower prices but 
for the difficulty of obtaining capital in view of the 
depressed condition of trattic, the unsatisfactory rail- 
way earnings, and the general sluggish condition of 
trade and commerce. No immediate improvement seems 
probable, but manufacturers still adhere to their state- 
ments made some time ago that the summer and autumn 
demand will go very largely to compensate for the dul- 
ness of the prerious year. 








NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—The Glasgow pig-iron war- 
rant market was again depressed last Thursday, and 
prices met with a drop of 2d. per ton, which was largely 
the result of the reduction in the Bank rate. Business 
was done in the morning at from 41s, 8d. down to 41s. 7d. 
cash, and from 41s, 9d. to 41s. 84d. one month, and the 
close was sellers at the lower quotations, and buyers 
offering 4d per ton less ; and in the afternoon there were 
transactions at 41s. 7d. and 41s. 64d. cash, and at 41s. 8}d. 
to 41s. 74d. one month, with sellers at the close at the 
lower quotations, and buyers at 4d. less per ton. Friday’s 
market was flat, and transactions were reported in the 
forenoon at 41s. 54d. and 41s. 6d. cash, also at 41s. 74d. 
one month, with buyers at the close at 41s. 6d. cash 
and 41s. 74d. one month, and sellers asking 4d. more per 
ton. In the afternoon business was transacted at 41s. 6d. 
to 41s. 5d. cash, and at 41s. 7d. and 41s, i one month, 
the close being sellers at 41s. 5d. cash and 41s. 64d. one 
month, and buyers at 4d. per ton lower. The market 
opened dull on Monday, with prices at 1d. per ton down, 
but they recovered, and closed 4d. per ton over those of 
Friday afternoon. here were transactions in the 
forenoon at 41s. 4d. to 41s. 5d. cash, also at 41s. 54d. 
to 41s. 64d. one month, with buyers at the close at 
41s. 44d. cash and 41s, 6d. one month, and sellers at 4d. 
per tonmore. In the afternoon 41s. 5}d. vash and 41s. 7d. 
one month were paid, and at the close there were sellers 
at those quotations, and buyers at 4d. per ton under, 
Yesterday’s market was more active, and a fair amount 
of business was done at somewhat better prices, Although 








not at the best, the close was 1d. per ton above that of 
Monday. During the forenoon transactions were re- 
ported at 41s. 54d. up to 41s. 64d. cash, also 41s. 74d. and 
41s. 8d. one month, the close being buyers at the top quo- 
tations, and sellers at $d. per ton higher. Business was 
done in the afternoon at 41s. 64d., 41s. 7d., and back to 
41s. 64d. cash, also at 41s. 84d. and 41s. 8d. one month, 
with sellers at the close at 41s. 64d. cash and 41s. 8d. one 
month, and buyers offering 4d. less per ton. The level 
reached by prices to-day was decidedly lower, for although 
the market opened in the forenoon at 41s, 6d. cash and 
41s. 74d. one month, the prices declined to 41s. 44d. and 
41s. 6d. respectively, at which there were sellers at the 
close, with buyers at 4d. per ton Jower. In the afternoon 
41s. 34d. cash was reached, and the closing quotations for 
sellers were 41s. 4d. cash and 41s. 54d. one month, with 
buyers at 4d. per ton under. The past week has been one of 
very marked depression in the pig iron trade, and as 
appearances at present go there is no prospect of an early 
recovery. Not only is the trade demand for iron at an 
exceedingly low ebb, but no one can see where an im- 
provement is likely to come from. The course of warrants 
is not regulated by ordinary business requirements, other- 
wise it might easily be foretold; but other considerations 
have greater weight. It is certainly the case that the 
market is heavily oversold, and the majority of the mem- 
bers of the ‘‘ iron ring” are, and have been for a long 
time, committed to the ‘‘ bear” tack, which helps to 
steady the further downward tendency. Then, again, 
there is the fact that those merchants who are on the 
other course, are reputedly strong holders of the scrip, 
which is a fact that a ** bears” cannot ignore. Had it 
not been that the ‘‘ bull” is so strong, it is probable that 
a much lower level of quotations would have been wit- 
nessed by this time. All Continental and American 
reports continue to be extremely discouraging, and any 
orders that are coming to hand are mostly for small 
parcels to meet immediate requirements. One of the 
Glengarnock furnaces hasbeen turned on hematite, and one 
has been blown out at the Eglinton Iron Works, so that 
there are now 91 furnaces in actual operation, as against 
95 at this time last year. Last week’s shipments from all 
Scottish ports amounted to 11,413 tons, as compared with 
9130 tons in the preceding week, and 12,107 tons in the 
corresponding week of 1884. They included 850 tons to 
the United States, 375 tons to Canada, 575 tons to Aus- 
tralia, &c., 2892 tons to Italy, 1175 tons to Germany, 295 
tons to Holland, 110 tons to Belgium, and lesser quanti- 
ties to other countries. The stock of pig ironin Messrs. 
Connaland Co.’s public warrant stores yesterday afternoon 
stood at 597,808 tons, as against 597,092 tons yesterday 
week, showing an increase for the week of 716 tons, 

The Coal Trade.—The Glasgow coal market was well 
attended to-day. For good steam coals, the supply of 
which is subject to certain limitations, the inquiry was re- 
ported to be sustained. As a whole, the shipping 
traffic is of unusually large proportions ; but the general 
opinion on Change was that the increase in this depart- 
ment is neutralised by the falling-off in the demand for 
manufacturing purposes. The supply is still more than 
equal to the current necessities, despite the fact that 
colliers in some districts are restricting the hours of 
labour. Coal freights, which have recently been low, 
were to-day reported firmer, there being apparently a con- 
currence amongst shipowners that rates should not be 
allowed to drop further at present. 


Mining Institute of Scotland.—An interesting meeting 
of this Institute was held in Glasgow last Thursday even- 
ing, Mr. J. S. Dixon, president, in the chair. Amongst 
the papers submitted was one by Mr. Barrowman, secre- 
tary, on ‘A Glossary of Scotch Mining Terms,” in the 
course of which he urged that members should contribute 
to the list from their respective districts. 


The Proposed Exhibition of Colliery Plant.—It has now 
been fully resolved to go on with the exhibition of mining 
appliances in Glasgow next autumn, the requisite gua- 
rantee having been freely and promptly subscribed by the 
leading mineowners in Scotland. 


The Royal Society.—The thirteenth ordinary meeting of 
the Royal Society of Edinburgh was held on Monday 
night under the chairmanship of Mr. Robert Gray, vice- 
president. There wasa large attendance. In compliance 
with the request of the Council, the Astronomer-Royal 
for Scotland delivered an interesting address on the 
visual, grating, and glass lens, solar spectrum, as ob 
served in the year 1884. In the course of his remarks he 
alluded to the increasing amount of coal smoke found in 
the atmosphere of Edinburgh within the last thirty years. 
Edinburgh was now, he said, permanently charged with 
smoke particles almost prohibitive of any of the nicer 
astronomical observations. The delivery of the address 
occupied an hour, and at the close a hearty vote of thanks 
was accorded to the Astronomer-Royal on the motion of 
Lord M‘laren, who remarked on its interesting and 
fascinating character, and to the honour which the spec- 
troscopic observations did to the observer as a monument 
to his assiduity, scientific skill, and indomitable labour 
during the two years which he had employed in making 
the observations. Mr. H. R. Hill communicated a paper 
**On the Chemistry of Japanese Lacquer ;” and Pro- 
fessor Tait spoke on the subject of knots, treating it 
mathematically, and explaining amphicheiral knots by 
means of sketches on a board. A paper ‘‘On Atmo- 
spheric Electricity at Dodabetta,” by Frakeee C. Michie 
Smith, was communicated by Professor Tait. At the 
close of the meeting the Astronomer-Koyal for Scotland 
exhibited a series of star photographs. 


West Harbour Bridge of Greenock.—Yesterday the new 
iron bridge which has been thrown over the mouth of the 
West Harbour of Greenock was publicly and formally 
declared open for traffic, and the extensive steamboat 
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quay alterations and improvements, which have been in 
operation for nearly four years, were declared completed. 
The ceremony of opening the new bridge was performed by 
Mr. Robert , shipowner and sugar refiner, and con- 
vener of the Harbours Committee, in presence of a large 
assemblage of people, including the Provost and Harbour 
Trustees. The extension of the old steamboat quay 
opposite the Custom House will cost about 40,000/., while 
the outlay for the bridge will be about 10,000/. After the 
ceremony the Trustees and a number of prominent citizens 
were entertained to luncheon by Mr. Kerr in the Tontine 
Hotel. 

Clyde Shipbuilding Trade.—During the month of May | 
thirty-eight vessels, of a total of 19,515 tons, were launched 
from shipyards on the Clyde, showing a falling-off to the 
extent of 5709 tons, as compared with the returns for the 
same month last year. Over the past five months of the 
year the output was 117 vessels, aggregating 81,478 tons, 
or 35,224 tons short of the output in May, 1884. Last 
month’s launches included ten sailing vessels, ranging 
from 1200 tons up to 1725 tons, and giving a total of 
14,390 tons, so that the steam vessels and several sailing 
yachts forming the remainder of the thirty-eight were of 
a very small average tonnage. The largest of them was 
the steel steamer Manavi, 1150 tons, built by Messrs. R. 
Napier and Sons, for the Pacific Steam Navigation 
Company. 

Railway Facilities for the West Highlands.—Copies of a 
petition to Parliament in favour of railway facilities be- 
tween Garve and Ullapool are being sent for signature to 
the various districts interested, by the secretary, Mr. 
vohn M. Anderson, Ullapool, and there can be no doubt 
that the document will be signed by almost every one who 
is of age sufficient to doso. It is the only agitation in 
which the people of Lochbroom have engaged, and they 
appear tu consider it to be very much within their right | 
to enter upon it. They are confident that it would open | 
a particularly interesting part of the country to the public, 
and be the means of conveying an immense fish trattic. 





SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Miners’ Strike in South Yorkshire.—A more disas- 
trous attempt to resist a reduction in wages has not for 
years past been witnessed than that in South Yorkshire. 
In endeavouring to prevent a reduction in wages to the 
extent of 10 per cent. the men have sacrificed 250,000/. in 
wages, and with the exception of those engaged at Denaby 
Main have gone in on the masters’ terms. ‘The men have 
had two rival unions to depend upon, and in one case have 
been deserted, so to speak, by that which should have sup- 
ported them. The end of this week will be the first real 
draw the miners have had for seven weeks, and it will 
be long before the effects of this disastrous struggle are 
overcome in the district. 

Hull and Barnsley Railway.—By the invitation of the 
directors of the Hull and Barnsley Railway and Dock | 
Company, the Hull Corporation have inspected the line 
of docks. At a luncheon which followed, Colonel Smith, | 
chairman of the company, said he regretted that the 
Prince and Princess of Wales would not be able to open 
the undertaking, owing to other engagements. It is 
expected that the undertaking will be open for traffic on 
the 15th July. 


William Cook and Company, Limitcd.—The report of 
the directors for the year ending March 3lst states that 
the net result is a deficiency of 2035/. 3s. 5d. This is 
accounted for by (1) the disastrous boiler explosion which 
took place on August 11th last year, the actual cost of | 
restoring the works to a proper state being 1488/. 13s. 10d., 
from which there is todeduct 500/. paid by the Boiler Insur- | 
ance Company. In additiontothis there ee been consider- 
able ex pense incidental on theexplosion, amounting to about 
250/., and which is charged torevenue account. (2) The 
heavy fall in the value of the company’s stocks of all 
descriptions, the difference in prices of which, between | 
March, 1884, and this year, is in itself nearly sufficient to | 
account for the whole deficiency. The general depression 
in trade has been greater than ever. The directors and | 
managers have used every exertion to secure a fair share 
of the orders in the market, notwithstanding which the 
turnover for the year has been considerably less than last 
year, this being the cause of additional expense on the 
quantity turned out. The expenditure on capital account | 
during the year has been 1201/. 7s. 10d., which it is pro 
posed tc write off as depreciation. The plant and machi- 
nery have been maintained in thorough repair and the | 
cost charged to revenue account. Despite the year’s 
working resulting in a loss, which is entirely attributable 
to the cause before mentioned, the directors indorse the 
statement made in last year’s report of the company being 
able to make a fair return on its capital in ordinary times 
of trade. The retiring director is Mr. Charles Ellis, 
who is eligible and offers himself for re-election. 


NOTES FROM 











NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday there was a fair 
attendance on ’Change, but business was again extremely 
flat. Not only does the depression in the Cleveland iron 
trade continue, but it deepens as the season advances. 
No. 3 g.m.b. f.o.b. Tees is now selling at 32s. 6d. per ton, 
a price which is the lowest on record for many years past. 
Shipments are still very poor, and the prospects for the 
present month are no better. The chief declension in the 
shipments is to the Continent. The coastwise demand 
seems to be maintained on a fairly steady scale, but the | 
orders from Wales have somewhat fallen off, Reports | 





| of 9897 tons upon April last. 


| mand, and the same may 
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from all the iron centres are unsatisfactory, except with 
regard to the steel shipbuilding department. The manu- 
factured iron trade is no better, and prices are unaltered. 
Ship-plates are quoted 4/. 17s. 6d., and angles 4/, 12s. 6d. 
per ton, less 24 per cent. at works. Steel plates realise 
7l. 7s. 6d. per ton delivered at north-east coast shipyards, 

The Make and Disposal of Pig Tron in Cleveland.—To- 
day the Cleveland Ironmasters’ Association, Middles- 
brough, issued their returns, showing the make and 
disposal of pig iron in the district, which embraces the 


| whole of the North of England, for the month of May. 


Of the 156 blast furnaces 98 have been in operation, and 


they have produced 213,599 tons, as compared with | 


214,591 tons in April, which is an increase of 9008 tons. 
The stocks now stand at 398,295 tons, which is an increase 
The shipments for May 
only reached 66,423 tons, a decrease of no less than 
26,327 tons on May of last year. 


Engineering and Shipbuilding.—Engineers continue 
fairly well occupied, but marine builders find orders 
scarce, There is a distinct lull in the shipbuilding trade 
again. The spurt which was manifested two or three 
months ago has not been maintained. Many of the ship- 
bu‘lders are getting rapidly through their contracts, and 
unless they obtain renewals shortly some of the yards on 
the northern rivers will certainly be closed. OnSaturday 
Messrs. Short Brothers launched from their yard at 


| gunner of the Cambridge. 
| and gear of the Black Prince has been replaced by a pair 


The Black Prince.—The Plack Prince, 28, ironclad, was 
taken outside Plymouth Breakwater on Wednesday for a 
trial of her guns and machinery. The working of the 
engines at the trial proved satisfactory. The engines 
were in charge of Mr. C. Rudd, of the steam branch of 
the dockyard, and Mr. Edgcumbe represented the con- 
structive department. Two new breechloading guns of 
89 ewt., fitted to the after parts of the ship, were tried 
with one round of 21 lb. of powder, two rounds of empty 
shell, 100 lb. weight, with a 21 lb. charge of powder, and 
three rounds with empty shell, 100 lb. weight, with a 
charge of 42]b. of powder. The guns were fired at an 
elevation, first of 5 deg. and then of 10 deg., and the re- 
coil on the Vavasseur carriages was 32} in. to 394in. The 
extreme range of the guns is 10,000 yards, and they will 
penetrate at that distance an armour plate 4}in. in thick- 
ness. The gun experiments were carried out by Lieut. 
H. M. Jones, assisted by Mr. T. E. Hamblyn, chief 
The old hand-steering wheel 


of engines of 22 horse-power, made by Messrs. Forester 
and Co., of Liverpool. They are of simple design and 
good workmanship. 





GERMAN Pic Iron,—The production of pig iron in Ger- 
many last year was 3,572,155 tons. The corresponding 





Pullion a screw steamer for Messrs. Taylor and Sander- 
son, of Sunderland, which makes the thirteenth steamer 
built by this firm for the same owners. The vessel, which 
was christened the Countess, has a carrying capacity of 
about 3150 tons, and she is fitted with engines of 160 
nominal horse-power, by Messrs. Carr and Co., of Sunder- 
land. 

The Steel Trade.—Al|though there is still a good demand 
for steel ship-plates, the other branches of this new indus- 
try in the North are flat. The demand for rails is in a 
languishing state, so much so that the Eston mills of 
Bolckow, Vaughan, and Co. are closed this week owing to 
the lack of orders. 

The Strike in the Iron Trade in America.—The gigantic 
strike in iron works in America is not likely to have any 


beneficial effect on the English markets, as the American | 


trade is at present so depressed that the eastern countries 
of that vast continent can easily overtake any demand 
which may be forthcoming in the Western States while 
the strike lasts. 


The Coal and Coke Trades.—All kinds of fuel are in fair 
good demand, and prices remain steady. 


NOTES FROM THE SOUTH-WEST. 

Rhondda and Swansea Bay Railway.—The Government 
inspector examined this line on Wednesday, and, should 
his report be favourable, it will be opened for passenger 
and goods traffic at once. 

New Tug for Cardiff.—The new screw towing steamer 
toyal Briton made her trial trip on Wednesday in the 
Bristol Channel. The following are the dimensions of 


| the vessel: Length, 93 ft. 6} in. ; beam, 18 ft. 14in. ; and 
| depth, 9 ft. 84 in. 


5 Messrs. E. Finch and Company, of 
| Chepstow, are the builders. The engines and boilers are 


| by the Tyneside Engine Works Company (Limited), Bute 
| Docks, Cardiff. The engines are compound surface-con- 
| densing, having cylinders 18 in. and 36 in. in diameter, 


}and 24 in. stroke. They have been designed to run 100 
| revolutions, and to indicate 315 horse-power. ‘The boiler 
is 11 ft. 6 in. in diameter, and 9 ft. 6 in. long, with a 
| working pressure of 85 lb. She is owned by Messrs. Gibbs 
|and Lee, Cardiff. 


The Colossus.—The Colossus is ordered to be out of the 


| hands of the dockyard authorities by June 21st, when she 


is to be ready for commission. She is having new im- 
proved ‘‘ Brush” lamps placed on board, and is waiting 
for her electric gear. 


A Tug for Barbadoes.—An iron steam tug which Messrs. 


Willoughby Brothers, of Plymouth, built some time since 
|on speculation, has been purchased by the Royal Mail 


Steam Packet Company for service in Barbadoes. The 


| vessel is similar to the Albert and the Prince, constructed 


by the same firm for the Saltash Steamship Company. 


| Her engines will be fitted immediately. 


Newport-—There has been no alteration in the rates 
current for steam coal ; the demand continues fairly guod. 
Fuel works at Rhoswen Wharf have commenced opera- 
tions. In the manufactured iron and kindred trades 
prospects are more encouraging, and some of the principal 
works are busy. Last week’s iron shipments were as fol- 
lows: Montreal, 1300 tons; Sundswall, 900 tons; Port 
Alfred, 1900 tons; and Salerno, 1032 tons. Last week’s 
coal clearances were 56,267 tons. From Bilbao there 
arrived 2150 tons of iron ore and 2280 tons came to hand 
from other sources. 


a good deal with the steam coal trade. Small steam coal 
is, if anything, a trifle easier. From 4s. 6d. to 4s. 9d. per 
ton may be considered as being the market quotations for 
the qualities in best demand. The patent fuel trade main- 
tains a satisfactory tone. There is not much change to re- 
port as regards the house coal market. The iron ore market 
| continues quiet. Last week’s clearances comprised 130,099 
| tons, 2526 tons of patent fuel, 1075 tons of iron, and 270 
tons of coke. From Bilbao there arrived 4023 tons of 
iron ore, and 476 tons came to hand from other sources. 


Swansea.—All descriptions of steam coal are in fair de- 
be said of patent fuel. Tin- 
plates appear to be in rather better demand, but the 
prices offered are unremunerative. 


Cardiff.—As usual the Whitsuntide holidays interfered | 


production in 1883 was 3,380,788 tons. 

New Britarx.—The New Britain group, of which Ger- 
many is said to have proclaimed a protectorate, is an 
| archipelago in the Pacitic Ocean, situated between 4 deg. 
| and 6 deg. 30 min. south, and 149 deg. and 152 deg. east, 
| bearing east-ncerth-east from New Guinea, from which it 
| is distant about 75 miles. It consists mainly of two large 
| mountainous, wooded, and populous islands, the principal 
|of which is named New Britain Island, and which is 
| about 300 miles long by a varying breadth, averaging 
| about 50 miles. New Ireland is situated immediately to 
|the north and west of New Britain, the southernmost 
| portion being separated only by a narrow strait called St. 
| George’s Channel. It is about 200 miles in length, with 
| an average width of about 20 miles. 








THE InstiTuTION oF CiviL ENGINEERS,—At the con- 
cluding meeting of the Society, for the session 1884-85, 
held on Tuesday, May 19th, Sir Frederick Bramwell, 
F.R.S., President, in the chair, it was announced that 
the Council had recently transferred George Neill Aber- 
nethy, Richard Ernest Brounger, and Francis Joseph 
Edward Spring, to the class of members; and had ad- 
mitted Oliver Elliot Bensley, William Arthur Saunders 
Benson, Ernest Walrond Bryant, Edwin Friend Bunyar, 
Henry Lowthian Cleaver, James Croyle, Jun., Wil- 
liam Brown Dixon, Robert Richard Gales, Ernest 
Talbot Cope Garland, Arthur John Lund Grimes, Arthur 
Hindle, (George Frederick Glass Hooper, Frederick 
Thomas Hopkinson, Walter Robert Lewis, Matthew 
Loam, Alfred Pearce, Thomas Pritchard, William Wade 
Fitzherbert Pullen, William Mathew Savours, Joseph 
Eaves Swindlehurst, Henry Joseph Thomas Thomas, 
Edward Thompson Ward, Herbert Nicol Weldon, and 
Reginald Wissenden as students. The last ballot for the 
session resulted in the election of George Augustus 
d’Auvergne Anley, P.W-.D., India; Jean-Baptiste Louis 
Felix Mare Berrier-Fontaine, Chief Constructor, Toulon 
Dockyard ; Morris Birkbeck, P.W.D., British Burma; 
David McMordie, B.E., Dept. of Roads and Bridges, 
Sydney, N.S.W.; Augustus Oswald Schenk, Severn 
| Tunnel Works; James Thomas Simpson, Government 
| Civil Engineering College, Calcutta; Frederick Henry 
| Trevithick, Madras Railway; and Arther Tannett 
| Walker, Leeds, as members ; of Herbert William Ander- 
| son, Halling, Kent ; Russell Gardener Austin, Hertford ; 
| John Thomas Prichard Bassett, Stud. Inst. C.E., Dept. 
|of Roads and Bridges, Sydney, N.S.W. ; Thomas Hud- 
json Beare, B.A., B.Se., Stud. Inst. C.E., University 
| College; Howard Brunlees, Westminster; Robert 
| Crossley Bullough, L. and N. W. Ry., Huddersfield ; 
| Arthur Hazeldein Burt, Sydney, N.S.W.; Joseph Eden, 
Workington ; William Elliot, Jun., Buenos Ayres, Gt. 
| Southern Ry. ; John Tipping Gardner, Stud. Inst. C.E., 
| Dowlais,; Walter Horatio Greathead, Westminster ; 
| Henry Herbert Hellins, Stud. Inst. C.E., Westminster ; 
| Thomas Hind Blumer Heslop, Norwich ; Charles James 
| Jackaman, Stud. Inst. C.E., Westminster; Frederick 
| William Lacey, Brentford ; Frederick Mackinlay, Stud. 
| Inst. C.E., Buenos Ayres; William MacLeod Mac- 
|kinnon, Stud. Inst. C.E., Hydraulic Engineer’s Dept., 
| Brisbane ;_ Pedro Tomas-y-Martin, Rio-de-Janeiro ; 
| Frederick William Maunsell, B.A., late Stud. Inst. C.E., 
| P.W.D., India; James Munce, Assistant Boro’ Engr., 
| Belfast ; Bernardo Gaviao Pereira Pinto, Dom Pedro II. 
| Railway ; Manoel Eugenio do Prado, Alagoas Railway, 
| Brazil; Oliver Claude Robson, Willesden; Horace 
| Hassall Roden, late Stud. Inst. C.E., P.W.D., India; 
| Leonard Sartoris, Stow-on-the-Wold; Edward Shaw, 
| Wh. Sc., Stud. Inst. C.E., Bristol ; Ayres Pompeio 
|Carvalho de Souza, Rio de Janeiro; Henry Taylor, 
| Clevedon ; William Warren, Walbrook ; Guilherme Ben- 
| jamin Weinschenk, Parana Railway, Brazil; John Henry 
| Richard Whinfield, Westminster; William Lawrence 
| Williams, Westminster ; and Edgar Worthington, B.Sc., 
| L. and N.W. Railway, Crewe, as associate members ; and 
lof William Birt, G. E. Railway; John Dixon, Avon- 
| mouth Dock ; Eardley Maitland, Colonel, R.A., Wool- 
| wich; and Richard Speight, Railway Department, Mel- 
| bourne, as associates. During the past twelve months, 
there has been an increase of 70 members, 135 associate 
members, 6 associates, and 69 students, while the honorary 
members remain the same, making an aggregate gain of 
291, and bringing up the total to 4890 of all classes, or an 
addition in the year at the rate of 6 per cent. 
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COMPOUND PUMPING ENGINES FOR THE 
BUDA-PESTH WATER WORKS. 


Ur to the summer of 1878 the water works at Pesth 
were worked by three horizontal condensing engines of 
about 110indicated horse-power each, and were supplied 
with steam from five Lancashire boilers with a total heat- 
ing surface of some 3300 square feet. The engines re- 
quired 65 lb. of feed-water per indicated horse-power 
per hour, two or even three boilers being required to 
work one engine to its full power, making it of course 
impossible to work all three engines together at any- 
thing like full load. The demand for water was 
steadily increasing and it became evident that very 
soon something had to be done, but there was no room 
available to increase the boiler power, and to build new 
and larger works would have occupied at least three 

years. 

‘ While working under these conditions, Mr. Otto H. 
Mueller, consulting engineer at Buda-Pesth, made an 
offer to the authorities to convert the engines into 
compound engines of the tandem type, at his own risk 
and expense, and without interfering with the regular 
working. This offer was accepted, and in 1880 the 
conversion was completed. The work was executed 
by the firm of G. Topham, Vienna, to Mr. Mueller’s 
designs, and was very successful, resulting in a savin 

of coal of 63 per cent. With only two boilers al 
three engines could now be run, leaving three as 
stand-by, or considerable boiler power available in 
case new engines should have to be added to the 
plant. This anticipated increase in engine power was 
taken in hand at once, and two beam engines to Mr. 
Mueller’s designs were built by the Maschinenfabrik 
of Mr. G. Topham, of Vienna, in the short space of five 
months, and the water supply thus doubled. So 
thoroughly successful were these several alterations 
and enlargements of the water works, that when con- 
templating new water works for the Ofen part of the 
town of Buda-Pesth, the authorities again placed the 
matter into the hands of Mr. Mueller, and instructed 
him to design and supply four large beam engines, the 
subject of the illustrations in this and two previous 
week’s issues of ENGINEERING, viz., May 8 and 
May 22. 

While on the ‘‘ Pesth” side of the Danube the water 
has only to be raised some 125 ft., some quarters have 
to be provided for on the ‘‘Ofen” side, which are 
situated nearly 1000 ft. above the Danube level. The 
problem was thus not an easy one to solve, but two 
years’ experience—the pumping station has been at 
work since 1882—have proved the plant to be a com- 
plete success. 

In consequence of the use of poor coals at the Pesth 
Water Works, necessitating frequent cleaning of the 
fires, the steam pressure was variable, and to insure 
under all conditions uniformity of speed and regu- 
larity of motion, all the engines were constructed 
with Corliss valves, controlled by a very sensitive 
Porter governor ; this arrangement, probably the first 
of its kind, worked so satisfactorily that in designing 
the new engines for the Ofen works Mr. Mueller adopted 
the same type. 

Another striking feature of these engines, to which 
we will draw attention at the outset, is that they are 
designed entirely self-contained, and require no foun- 
dation, save the walls of the pump well to carry the 
dead weight, all strains being taken by the framing 
itself, and the engines being kept entirely free from 
the walls of the engine-houses. The pumps are also 
new, and in some features peculiar. 

In all ordinary double-acting vertical pumps it is 
difficult to prevent stagnant air, which collects at the 
bottom of the piston, and can only be removed by 
special valves, snifting valves, or other means, all de- 
trimental to the effectual working of the pump. Fre- 
quently the air cannot be removed at all, and quiet 
working, free from knocks, can only be obtained by run- 
ning at very slow speeds. For this reason many engines 
with vertical pumps do not give more than half the 
effective work anticipated by the designer. The pumps 
of the Ofen Water Works, which are all only single- 
acting, have their plungers fitted with valves, through 
which all air, which enters the pump with the water, 
is at once discharged, while the water is forced through 
peculiarly designed auxiliary delivery valves. 

Of our illustrations, Figs. 1 to 3 on the two-page 
plate for May 8th, represent one of the engines of the 
lower station which only lifts the water to a height of 
197 ft. while the illustrations on our two-page for May 
22nd, and on page 578 of the same week, and on the pre- 
sent and opposite pages, represent one of the engines and 
details of the upper pumping station from whence, by 
means of three different pumps, five reservoirs are sup- 
plied with water, situated respectively, 187 ft., 406 ft., 
682 ft., 748 ft., and 933 ft. above suction level, the 
water being drawn from the low-level reservoir. With 
the exception of the pumps and the steam cylinders, 
the engines are all of the same design. As will be 
seen from the engravings, the cylinders are arranged 
on the McNaught system. The high-pressure cylinder 


is fitted with Corliss valve gear, and is steam-jacketted 
both in the barrel and the ends, the receiver being 
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arranged concentrically around the cylinder, so that 
the jacket at the same time serves to heat the receiver. 
As will be seen on reference to Figs. 4and 5, the Corliss 
valves are placed close to the cylinder ends, reducing 
the clearance to .015. The low-pressure cylinder has 


jacketted all round. 


which at the same time are driven the governor, the 
feed pump, and a small pump for draining the steam 
jackets. The total volume of ports and passages 


sure valve is equal to that of the high-pressure 
cylinder, and the proportion of volume of the cylinders 
is 1 to 2.4 for the engines in Figs. 1 to 3, and 1 to 2.23 


necessary to provide special expansion gear for the low- 


an ordinary slide valve is quite sufficient. 
pump is single-acting and has no suction valves, while 
the condenser is made cylindrical and recessed into 
the bedplate. The injection pump is coupled to one of 
the reds of the pumps, and discharges water into 
a tank, thus obviating the admission of air into the 
condenser. 
the low-pressure exhaust and the condenser. 

The type of condenser used in these engines has been 
adopted by Mr. Mueller for years, and is at once simple 


the air pump diagram, Fig. 23, which requires no 
further comment. 

On reference to the general views it will be noticed 
that all parts of the engines are readily accessible, and 


linder stuffing-boxes and for taking indicator diagrams; 
for which latter purposespecial motion arrangementsand 
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an ordinary slide valve with long lap, and is also steam | 


The valve gear of both cylinders is driven by two | 
eccentrics mounted upon a small countershaft, from | 


for those in Figs. 4 to 15. It was therefore not deemed | 


pressure cylinder, since for points of cut-off up to .7 | 
The air- | 


Only two joints have to be made between | 


and effective, the efficiency being clearly proved by | 


special galleries are provided for getting at the cy- | 
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indicator cocks are provided at each end of the cylinders 
to provide for the attachment of indicators at any 


moment. Ample provision is made for sufficiently 
| Fig. 23. 
Atte Le cak ashi Sd | Mine: 
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between the high-pressure exhaust and the low-pres- | 


lighting all parts about the engines by gas lamps, and 
all footplates on the galleries are made perforated for 
the transmission of light. 

The A frames carrying the beams are hollow castings, 
resting on the baseplate with one foot near the main 
bearing, and with the other in the centre line of the 
| low-pressure cylinder; the intermediate portion of the 
bedplate carries no great weights, and chiefly forms 
the base or third side of the A frame. At the four 
corners strong foundation bolts are placed, and run 
| right through the pump shaft down to the pump base- 
plate, which latter is stayed to the upper engine base- 
plate by wrought-iron columns. Thus the baseplate 
| of the pumps forms a kind of foundation plate for the 
engine holding-down bolts, and relieves the brick- 
work from all strain, At the usual speed of 24 strokes 
a minute the engines work without any vibration, 
| although those shown in Fig. 1 to3 have a total height 
of 39 ft. 

Taking into account the cost for brick foundations, 
vertical pumping engines constructed in this manner 
do not cost any more than horizontal arrangements, 
| but possess great advantages over the latter in dura- 

bility and absence of repairs, due to the constant one- 
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sided wear on pistons, stuffing-boxes, and guides in 
horizontal engines. As a proof of this, it may be 
mentioned that the beam engines at the Pesth Water 
Works have been at work for over six years day and 
night, and not a single important stoppage has had to 
be made for repairs, while the old horizontal engines 
have already swallowed large sums for new pistons, 
guides, Xe. 

Turning now to a closer examination of the pumps, 
we find those shown in Figs. 1 to 3, two-page plate 
for May Sth, are single-acting suction and delivery 
puinps with one suction and delivery pipe common to 
both; they have, in short, the same action as one 
double-acting pump, but the pump-rods are always in 
tension. To disconnect the pump, a valve is provided 
in the suction pipe and another in the delivery pipe. 
In the suction valve chamber of each pump are seven 
lower rubber-faced valvesand twelve upper ring brass 
valves ; the former are directly exposed to the action 
of the fine sand carried with the water, and are therefore 
madeofrubber, The plunger is provided with a brass 
ring valve made in two parts, the special object of this 
valve being the ready release of air as already explained. 
The delivery valves are grouped in a chamber cast con- 
centrically with the pump cylinder, they consist of ten 
brass ring valves all of the same pattern. 

The engines of the upper pumping station work 
three pumps with single suction and double delivery, 
denominated No. 1, No. 2,and No. 3. Pump No. 1 sup- 
plies a reservoir situated 187 ft. above suction and 
serving the fortification works of Ofen. Pump No. 2 
works alternately into two reservoirs, which are situated 
406 ft. and 682 ft. high respectively and supply the 
Leopoldifeld and the lower part of the villa district, 
while pump No. 3 works alternately into two reser- 
voirs placed 748 ft. and 933 ft. high, which supply the 
highest parts of the town, Schwabenberg, &c., with 
water. Pump No. 1 is constantly at work, while the 
two others work alternately, and respectively lift water 
to two different heights, thus varying the power re- 
quired by the engine from 80 to 150 indicated horse- 
power. ‘o stop the action of any one pump, part 
of the suction valves are lifted up; to start again 
they are dropped into their proper position (see Fig. 
11). Pump No. 1 does not call for any special atten- 
tion, the piston speed is low and the piston large, and 
auxiliary delivery valves did not become necessary in 
this case. All the valves in pumps Nos. 2 and 3 are 
ordinary conical valves lZin. in diameter and ,'; in. 
lift, arranged concentrically in terraces, as shown in 
Figs. 11 and 12, resting on brass seatings, the whole 
being held down by one large central bolt. This con- 
struction offers very little resistance to the passage of 
the water, and admits of ready examination of the 
valves, any one of which can be removed by slackening 
the nut at the top and slightly turning the seatings 
above the valve in question, when the valve will lift out 
of its seat. 

At a pressure of some 530 Ib. and a speed of 24 
strokes, equal to 182 ft. piston speed a minute, these 
valves operate with absolute noiselessness. Diagram 
Fig. 21, taken from this pump, requires no comment. 
The diagram shown in Fig. 20, and taken from pump 
No. 1, is not quite so satisfactory, which is probably 
due to a larger valve lift, nearly 4 in., although this 
pump also works very quietly. 

The pump indicator cards (Figs. 20 and 21), as also 
the steam cylinder cards (Figs. 16 to 19), were taken 
in March, 1884, one year after the engines were set to 
regular work, and while the engines were indicating 
about 120 horse-power (see Fig. 22); the latter dia- 
grams are combined according to Professor Rankin’s 
method. The excellent action of the condenser is 
shown by the low back pressure of only 2.7 lb., inclu- 
ding compression, while the slight gap of only 1.8 lb. 
proves the efficient heating and also the good propor- 
tions of all details concerned. This gap, which here 
amounts to only .063 of the total surface of the dia- 
grams, exclusive of back pressure, will be found gene- 
rally to amount to .25 for two-cylinder compound 
marine engines, and to rise to .3 in three-cylinder 
compounds. In engines fitted with the Weir's feed- 
heater it amounts to .4. 

The consumption of feed water in these engines is 
measured for a mean power of 105 horse-power for 
the engines shown in Figs. 1 to 3, and 120 horse- 
power for those shown in Figs. 4 to 6, and amounts to 
only 16.6 lb. per indicated horse-power per hour, ac- 
cording to numerous official tests. This includes the 
steam jackets, but a reduction of 6 per cent. is made 
for moist steam. In quoting these figures, it must be 
remembered that the piston speed in the high-pressure 
cylinder is only 174 ft., that in the low-pressure cylin- 
der 260 ft., and the pressure only 75 lb. With an 
initial pressure of 120 lb., and a piston speed of 500 ft., 
such as is often obtained in marine engines, the 
designer believes he would have reduced the consump- 
tion to 13 lb. 

As we have already mentioned, the engines were 


built by the Prager-Maschinenbau Actien-Gesellschaft | 
at Prague, from the designs of Mr. Otto H. Mueller. 
We subjoin for easy reference a tabulated list of the 
chief dimensions of this interesting plant : 





| 
| 


Engines of Engines of 

the Lower the Upper 
Pumping Pumping 
Station. Station. 





Diameter of high-pres- 
sure cylinder _... : 


a 22.84 in. 
Stroke of high-pressure 


24.88 in. 





cylinder ... ae ... Sft. 9.5in. 3 ft. 9.5 in. 
Diameter of low-pressure 

cylinder .. ee sw 91,003n. 27.56 in. 
Stroke of low-pressure 

cylinder ... ise ... 5 ft. 85in, 5 ft. 8.5 in. 
Ratio of volume ... io se 1; 2.23 
Cut-off high-pressure cy- 

linder_.. ee se 3 1 to .35 
Cut-off low-pressure cy- 

linder — es 4 67 
Total expansion .. oe 8 6.4 to 22 
Number of revolutions 

per minute - 2% 23 
Boiler pressure... 70 |b. 75 1b. 
Diameter of air-pump 16.14 in, 16.14 in, 
Stroke oe cs ... 25.9 in. 25.9 

Vol. of air-pump 1 a 

Vol. of low-pressure cylin. 10 7.8 
Diameter of feed-pump... 4.72in, 4.72 in. 
Stroke - - eee ee DilOss 
Diameter of pump for 

draining the jackets... 2.56,, 2.56 5. 
Stroke of pump for drain- 

ing the jackets ... ae 3:15, $15... 
Diameter of flywheel .. 20ft. 9.25in. 20 ft. 9.25in. 
Weight - .. 7.5tons 7.5 tons 
Diameter of flywheel shaft 

in bearings ae .. 8.66in. 8.66 in, 
Diameter of flywheel shaft 

outside .. Ne «SOS 45 10 63 ,, 
Diameter of crank-pin ... 5.19, 5.19 ,, 


6.69 ,, 
3ft. 9.5 in. 3ft. 9.5in. 

17.33 in. No.118.19in. 
3ft.9.5in. 3 ft.9.5in. 

No. 2 11.61in. 

3 ft. 9.5 in. 

No. 3 10.63in. 

3 ft. 9.5 in, 


ap injection pump 6.69 ,, 
Stroke of re 
Diameter of main pumps... 
Stroke aon 


” ” 


Duty of engines within 24 
hours... ee ss 
Indicated horse-power of 


each engine 


2,218,325 galls. 


105 80 to 150 





THE PRESERVATION OF TIMBER. 
To THE EpiTor oF ENGINEERING. 

Srtr,—Mr. S. B. Boulton, in his letter to you of the 19th 
ult., which absence from town has prevented me noticing 
sooner, objects to the use of naphthaline by itself as a 
meaus of preserving timber, and wishes to include some 
of the ‘‘heavier oils.” No doubt for many purposes he is 
quite correct, but my object in calling your attention to 
the naphthaline process was, that it enables young and 
green timber to be at once preserved and made ready 
for use. 

When timber is preserved by the naphthaline process it 
can be worked like ordinary timber, which cannot be 
done with creosoted timber, and as it can be painted or 
varnished the naphthaline cannot evaporate from the 
pores of the wood. 

Yours truly, 
Russet AITKEN. 

36, Great George-street, Westminster, S.W., 

June 2, 1885. 


STEEL FOR BOILERS. 
To THE EpiTor or ENGINEERING. 

S1r,—Mr. B. Dean, in his letter on above subject in 
your isssue of May 15, asks what benefit is to be got by 
substituting several thin plates for one thick plate in con- 
struction of boiler shells, and this query is satisfactorily 
answered by Mr. Horatio Phillips in his letter in the same 
issue. I think few will dispute Mr. Phillips’s statement 
that the closer the tools get in working metals the better 
the material is. With all deference to Mr. Dean’s ex- 
perience of 1000 boilers, I think his assertion that Mr. 
Reynolds’s proposal to build boiler shells is out of the ques- 
tion, is a very rash one, and one that he will ere long see 
refuted in practice. 

With an experience as extensive perhaps as that of Mr. 
Dean’s, and particularly of the class of boilers where thick 
plates have to be used, I would say that no plate above 
jin. in thickness should be used, as above this thickness 
they cannot be depended upon. The extra expense of 
rivetting built shells which, in Mr. Dean’s opinion, would 
be incurred, is doubtful, and at any rate is a very poor 
argument to put against increased safety. 

As regards liability of built shells to leak through joints, 
there would be no more liability of such occurring than there 
now is in all boilers as presently constructed with built 
strap-joints, and with ordinary fair workmanship it need 
not in any case be feared. 





BorLERMAKER, 





LAUNCHES AND TRIAL TRIPS. 

Messrs. GourLAy Broruers Anp Co., Dundee, on 
Tuesday, the 19th ult., launched a steel screw steamer, 
named the Richmond, a vessel of about 600 tons gross 
register, measuring 178 ft. by 274 ft. by 10} ft. She was 
ordered for a colonial firm through Mr. Charles Barrie, 
and is intended to trade between Sydney and the Rich- 
mond River. She will have accommodation for fifty-four 
first-class passengers and for forty second-class passengers. 








The builders are supplying the vessel with compound 
engines of 107 nominal horse-power. 





On the same day, Messrs. H. M‘Intyre and Co., 
Paisley, launched the Waverley, a handsome saloon 
paddle steamer built of steel, and intended for the pas- 
senger traffic on the Clyde, her route being Glasgow to 
and from Kilcreggan and Kilman. She has been built to 
the order of Captain Robert Campbell, and measures 
205 ft. by 21 ft. by 7 ft. 6in.; she will have carrying 
capacity for 1600 passengers. Her saloon, which will be 
the full width of the upper deck, is to be fitted up 
similarly to that of the Columba. Messrs. Hutson and 
Corbett, Glasgow, are supplying the engines, which are of 
the usual diagonal type, with cylinders of 52 in. in 
diameter, and a piston stroke of 5 ft. They are expected 
to indicate 1200 —— and a speed of about 20 knots 
per hour is anticipated. 





Also on the same day, Messrs. Russell and Co, launched 
from their Kingston yard, Port-Glasgow, a handsomely- 
modelled three-masted iron sailing ship of 1510 tons net 
register, named the Soudan. She has been built to the 
order of Mr. Gilbert M. Steeves, and measures 250 ft. by 
38 ft. 24in. by 23 ft. 


Messrs. Robert Napier and Sons, Glasgow, on Monday, 
May 25, launched a steel screw steamer of about 1150 
tons gross, measuring 225 ft. by 35ft. by 15ft. She has 
been built to the order of the Pacific Steam Navigation 
Company for their Panama and Guayaquil trade, which 
requires vessels of light draught. She is named the 
Manavi. The builders are supplying her with compound 
engines calculated to indicate about 700 horse-power. 


On Saturday, the 23rd ult., there was despatched from 
the Clyde, a twin-screw steam launch which has been sup- 
plied by Messrs. Loudon Brothers, Glasgow, to the Admi- 
ralty, for the Royal Naval College, Greenwich, for pur- 
poses of instruction in nautical surveying and compass 
adjusting. The hull, which is of steel, was built by 
Messrs. M‘Knight, M‘Credie, and Co., Ayr, and the 
engines were supplied by Messrs. Dunsmuir and Jackson, 
Govan, Glasgow. 


Messrs. Ramage and Ferguson, Leith, on Wednesday, 
the 27th ult., launched a somewhat novel little stern- 
wheel steamer, built to the order of the Church Missionary 
Society of London, for service on the River Niger. She is 
built of mild steel previously galvanised, and measures 
80 ft. by 16 ft. by 2 ft. 6 in. She has been constructed 
with a flat bottom, in order that she may be enabled to 
navigate the shallow tributaries of the Niger, and her 
draught of water will only be about 15 in. The engines, 
which are of the compound surface-condensing type, are 
fitted with Joy’s valve gear, have cylinders of 14 in. and 
28 in. in diameter respectively, with 24 in. stroke, and are 
designed for working at a pressure of 100 lb. per square 
inch. The vessel is fitted with a large deckhouse, and an 
— will be provided as a protection from the heat. 
After having undergone her speed trials, she will be taken 
to Liverpool for shipment on one of the African Mail 
Company’s steamers, 

With the same tide, and from the same yard, a steam 
launch, built to the order of Messrs. Forrome, Son, and 
Co., London, was launched. She measures 40 ft. by 9 ft. 
Gin. by 6 ft. 2 in., and is fitted with a pair of high-pres- 
sure engines, 


On the 28th May, Messrs. A. M‘Millan and Son, Dum- 
barton, launched a steel sailing ship of 1600 tons register, 
named the Aberfoyle. She measures 260 ft. by 38 ft. 
2in. by 22 ft., and her carrying capacity is equal to 
2600 tons of dead weight. She has been built to the order 
of Mr. Gavin Cowper, Glasgow. 

With the same tide, Messrs. John Elder and Co., 
Govan, launched the Banghkok, a steel twin - screw 
steamer of about 300 tons gross, and measuring 120 ft. by 
28 ft. by 10 ft. She has been built to the order of the 
Scottish Oriental Steamship Company for their China 
coasting trade, and is intended for cargo service only. 
The engines are of the compound diagonal type, and the 
cylinders are, respectively, 15 in. and 30 in. in diameter, 
with a piston stroke of 18 in. 


Also, with the same tide, Messrs. John Fullerton and 
Co., Paisley, launched a handsome steam yacht, named 
the Silen, a vessel of 96 tons, and measuring 109 ft. over 
all, by 15 ft. by 11 ft. She has been built to the order of 
Mr. John N. Russell, Limerick, and_is being supplied 
with engines by Messrs. Reid and Co., Paisley. 

On the same day, Messrs, D. Allan and Co., Granton, 
launched the Degrave, a screw steam trawler, built of 
wood, and measuring 110 ft. by 20 ft. 6 in. by 9 ft. 6 in. 
She has been built to the order of Ostend owners, and is 
to be employed in the trawling trade off the coast of 
Belgium. He engines, which are of 35 horse-power 
nominal, were supplied by Messrs, Hutson and Corbett 
Glasgow. , 

The screw steamer Adam Smith, which some time ago 
went ashore near Kirckaldy, and which was eventually 
purchased and raised, and has since undergone extensive 
repairs at Dundee by Messrs. Pearce Brothers, went 
down the Tay and round the Bell Rock on the 28th of 
May in order to have her engines and speed tested. The 
machinery worked very smoothly, and an average speed 
of over eleven knots per hour was attained. 

Messrs. Murdoch and Murray, Port-Glasgow, on the 
29th ult., launched an iron screw steamer named the Dot, 
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which has been specially designed for supplying vessels in 
roadsteads with fresh water. She measures 50 ft. by 
12 ft. by 5ft. 6 in., and is being engined by Messrs, James 
Howden and Co., Glasgow. 





The new 850-ton steel yacht Amy, built and engined by 
Messrs. D. and W. Henderson and Co., Glasgow, for 
Mr. N. Bb. Stewart, of Wemyss Bay, went on her official 
trial trip on Saturday, the 30th May. On the mea- 
sured mile she attained a speed of over 17 miles per hour, 
which was considered to be a remarkable result. 





On the same day, Mr. W. B. Thompson, from the 
Caledon Shipyard, Dundee, launched the Avocet, a steel 
screw steamer, built to the order of the Cork Steamship 
Company (Limited), and measuring 260 ft. by 34 ft. by 
15 ft. 8in. She is intended primarily for the conveyance 
of cattle from the Continent to London, and is being 
fitted out in a very complete manner. he engines, 
which are being supplied by Mr. Thompson, are of the 
inverted direct-acting compound surface-condensing type, 
and are of about 200 horse-power nominal, the cylinders 
being 31 in. and 62 in. in diameter, respectively, with 
piston stroke of 48 in. Steam will be supplied by a 
double-ended steel boiler, 164 ft. long by 15} ft. diameter, 
at a pressure of 90]b. per square inch. It 1s not yet five 
months since the contract for this steamer was signed. 





A steel yacht of 700 tons, yacht measurement, and 
named the Mohican, which has been built by Messrs. 
1). and W. Henderson and Co., Meadowside, Glasgow, to 
the order of Mr. Jobn Clark, Paisley, and his brother, 
Mr. William Clark, of New York, was launched on 
Monday, the lstof June. She measures 203 ft. by 27 ft. 
by 18 ft., and is a vessel of very beautiful design ; she is 
being very tastefully fitted up internally from the designs 
of Mr. T. L. Watson, architect, Glasgow. The builders 
are fitting the vessel with triple expansion engines, which 
ae intended for an initial working pressure of 140 lb. per 
square inch, 





On the 2nd inst., Messrs. Barclay, Curle, and Co., 
Whiteinch, Glasgow, launched an iron paddle steamer, 
named the Diana Vernon, which has been built to the 
order of the North British Steam Packet Company, and 
is to be engaged in the North British Railway Company’s 
service between Craigendaran (Helensburgh) and Rothe- 
say. She measures 180 ft. by 18 ft. by 7 ft. 2in. She will 
be propelled at great speed by means of single diagonal 
engines having a 43 in. cylinder with a piston stroke of 
5 ft. A steel boiler will supply steam at a working pres- 
sure of 60 lb, per square inch. 

Mr. W. B. Thompson, Whiteinch, on the same day, 
launched the Firth of Solway, an iron barque of 1250 tons, 
built to the order of Messrs. James Spencer and Co., 
Glasgow, for their ‘‘ Firth” Line, and to the highest class 
at Lloyd’s. She measures 228 ft. by 36 ft. 6in. by 21 ft., 
and is being fitted with the latest improvements for the 
rapid loading and discharging of cargo. 


With the same tide, Messrs. Russell and Co., Port- 
Glasgow, launched an iron sailing barque named the Tay, 
measuring 258 ft. by 30ft. by 23ft. She is a vessel of 
1664 tons gross register, and is intended for the East 
Indian trade. 

On Monday evening there was launched from the yard 
of her builders, Messrs. Raylton, Dixon, and Co., a 
steamer named the Actor, which has been built to the 
order of Liverpool owners. She is built of Siemens-Mar- 
tin steel from the works of Messrs. Bolekow, Vaughan, 
and Co., at Eston. Her leading dimensions are: 260 ft. 
length over all; breadth, 34ft.; depth moulded, 23 ft. 
84in.; and she has a deadweight carrying capacity of 
about 2150 tons. Her engines, which are on the triple- 
expansion principle, by Messrs. Blair and Co., of Stockton, 
are of 140 nominal horse-power. 


MISCELLANEA. 
Tue Great Western Continental service between Wey- 
mouth and Cherbourg will be discontinued on June 30. 


_The electric lighting experiments in the Suez Canal have 
given satisfactory results. 


The Siamese Government has notified its adhesion to 
International Postal Treaty. 

The building operations which are being carried on in 
St. Francisco this year are said to be above anything 
before experienced. 


A correspondence is being carried on in the Times 
— out the uselessness and costliness of the Gresham 
ectures. 


The Basic Steel Works, Wolverhampton, have received 
an extensive order for girder plates for the Charing Cross 
Railway extension. 


The Farmers’ Review of Chicago estimates the yield of 
winter wheat crop at 200,000,000 bushels, and that of 
spring wheat at 130,000,000 bushels. 

_The number of visitors to the International Inven- 
tions Exhibition for the week ending May 30 was 211,633. 
Total since the opening, 491,642. 

It is said that 10,000,000 dols. is invested in the glucose 
business in the United States. The value of the product 
is 18,270,000 dols. 


_The Admiralty contract for asbestos packing has been 
given to the United Asbestos Company, Limited, of 
161, Queen Victoria-street, E.C. 


The Cornish smelters on Monday last further advanced 





ton. 


The Government have given a concession to the firm of 
Messrs. Tylor and Bright, for placing hulks in Aden har- 
bour so that vessels can coal day or night regardless of 
communication with the shore. 

The Chicago Railway Age says that the substitution of 
steel for iron nails has become almost complete in a single 
year, and it is believed that from the present time no iron 
nails will be made. 

The Minnesota Iron Company will have 90,000 tons of 


ore ready by the opening of the navigation, and it is in- | 


tended to ship 240,000 tons this year if the demand is 
sufficient. 

The International Congress of Commerce and Industry 
will be held at Brussels immediately after the Interna- 
tional Railway Congress, which will sit from the 8th till 
the 16th of next August. 


The German East African Steamship Line has passed 
into the hands of a company with a capital of three 
million marks, besides a million marks of preference share 
to the vendor. 


The report of the Commissioners in favour of permitting 
the construction of a surface street railway on Broadway, 
New York, has been affirmed by a majority of the general 
term of the Supreme Court. 


Lieutenant A. W. Chisholm-Batten, R.N., of the tor- | 


pedo ship Vernon, delivered a lecture at the Royal United 
Service Institute on Friday last on electricity as applied 
to naval purposes. 

A Government Bill has been introduced by Mr. Holms, 
M.P., for transferring the control of the registration of 
3ritish ships from the Commissioners of Customs to the 
Board of Trade. 

Messrs. Timmins and Pirrie, of 11 and 12, Clements- 
lane, E.C., have been appointed managing directors of 
the bridge and girder works carried on under the name 
of Carter, Ford, and Co., Limited, Duarlaston, South 
Staffordshire. 

Last Monday being Trinity Monday a special general 
court was held at the Trinity House, Tower Hill, at which 
the Duke of Edinburgh was re-elected Master, and Captain 
John Sydney Webb deputy master of the corporation for 
the ensuing year. 


The Rupert, ram, Captain King, completed her three 
hours’ full power trial in the Solent on Friday afternoon. 
The mean steam in the boilers did not exceed 22 lb. The 
power developed amounted to 2485 horses. The speed 
obtained, as measured by log, was 12 knots. 


The directors of the Pelsall Coal and Iron Company 
(Limited) in their report for the year ending 3lst of 
March, express their regret that the net result is a loss 
of 2099/7. which is mainly due to the long-continued and 
disastrous strike between June and October of last year. 


The directors of John Brown and Company (Limited) 
recommend a further dividend of 3/7. per share, less income- 
tax, payable on the Ist of July, making, with the interim 
dividend of 2/. already paid, 5/. per share for the year, 
being at the rate of 6/. 13s. 4d. per cent. per annum. 


During last April the United States Patent Office re- 
ceived 3159 new applications for patents, the fees upon 
which aggregated 100,640/. dols. This is the largest sum yet 
received in one month, the nearest approach being that of 
March, 1883, when the total was 99,515/. dols. 


The Post Office officials are now engaged in negotia- 
tions for the establishment of international parcel posts 
with most of the British colonies and foreign countries 
generally. It has been arranged that the parcel post with 
India shall commence on July 1 next. 


A new pier is being constructed at (Queenborough by 
the London, Chatham, and Dover Railway Company, for 
the further development of the Continental traffic rid 
Flushing. It will admit of two large steamers anchoring 
alongside to load and unload at the same time. 


An alarming accident has occurred at one of Lord 
Durham’s Lambton collieries, through some old works 
being tapped, which caused a rush of water and gas. 
Several men are imprisoned and grave fears are enter- 
tained for their safety. 


An extensive strike amongst the ironworkers in the 
Pittsburg district is now going on. The masters ask a 
reduction of 20 per cent. in wages on account of the bad 
state of trade, but the men will only agree to 10 per cent. 
Some important mills, however, are being still worked on 
the latter scale. 

Very many requisitions have been received by the War 
Department for works and stores to be granted out of the 
Vote of Credit, and so many have been sanctioned that 
the limit of special expenditure fixed by the Government 
has been nearly reached, and many demands which are 


admitted to be justified have had to be refused for want 
| 


of means. 


The Italian warship Giovanni Bausan, to the launch of 
which we recently referred, has been supplied with accu- 
mulators by the Electrical Power Storage Company. 
They will be used specially for feeding the incandescence 
lamps, when the dynamos are required for the search 
lights, or in case of necessity their lights may be kept 
going by them for a short time. 


The Basic Steel Works, near Wolverhampton, and the 
Staffordshire Steel and Ingot Iron Company, have been 
started again, after an expenditure of about 10,0007. in 
repairing the damages caused by the boiler explosion in 
November last. The new plant includes Bessemer con- 





the tin standards 3/. per ton. The standards now are: | verters and rolling machinery, and eight large Lancashire 


During the past two or three days attempts have been 
made to raise the sunken dynamite vessel George and 
Valentine, in Hole Haven, on the coast of Essex, by 
means of chains attached to barges, which rose with the 
|tide. The attempts were finally successful, and the vessel 
| will now be moved on to the flats, where the dynamite 
| will be taken out. 
| The Great Northern Railway are lighting one of their 
|trains with E.P.S. accumulators placed in each coach. 
| The cells are charged by a dynamo driven from the axles 
land an E.P.S. magnetic switch closes the circuit when 
| the electromotive force of dynamo rises above that of the 
|cells. The Electrical Power Storage Company have lately 
| supplied accumulators for use on the Lancashire and 
Yorkshire Railway as well as the Great Eastern Railway. 


| 


The Ajax, Captain Kennedy, which, with the Rupert, 
remains at Spithead, is evidently as defective as its twin 
ship the Agamemnon in its steering power. In steaming 
round from Sheerness at about 13 knots, it was found that 
two and a half turns of the wheel were necessary to enable 
her to steera straight course. Sometimes, after steaming 
for three or four hours with this amount of port helm, a 

| change occurred, and it was found necessary to give her 
as much starboard helm. 


It is the opinion of many residents on the Thames that 

the state of the river is becoming worse and worse. At 
low water the foreshores are now exposed toa great extent, 
land in the neighbourhood of Richmond-bridge and the 
railway bridge adjoining, the bed of the river in some 
places is covered to a depth of from 2 in. to3in. only. 
Should the river continue to decrease at the same rapid 
rate as during the last few days, it is expected that people 
will shortly be able to cross from one side to the other on 
foot at low water. 


An influential meeting of merchants, shipowners, 
brokers, and others was held at Liverpool on Tuesday in 
opposition to the ship canal scheme, under the auspices 
of the Chamber of Commerce. It was decided to 
memorialise the House of Commons in opposition to the 
ship canal scheme, and to send witnesses to give evidence 
before the Committee of that House. Sir William For- 
wood described the canal scheme as ‘* the greatest bubble 
that had ever been thrust upon the credulity of the British 
public since the days of the South Sea Bubble.” 


The Hydrographic Bureau of Washington published 
lately the following results of a series of observations 
carried out in order to determine the length, depth, and 
duration of ocean waves: ‘The longest wave hitherto 
observed is said to have had a length of half a mile, and 
to have spent itself in 23secs. During storms in the 
North Atlantic waves sometimes extend to a length of 
500 ft. and 600 ft., and last from 10secs. to llsecs. The 
most careful measurements of the height of waves give 
from 44ft. to 48 ft. as an extreme limit; the average 
height of great waves is about 30 ft. 

Three or four additional cranes have been long needed 
on the principal pier at Woolwich Arsenal, where there 
are at present four ships being loaded and unloaded at 
half the speed which would be possible if there were 
greater facilities for the work, but the application made 
for a grant to provide these cranes has been met by the 
statement that there are no funds available for the pur- 
pose. The cranes would cost about 800/. each, and the 
Admiralty officials responsible for the rapid shipment of 
stores, which is called for at the beginning of every expe- 
dition abroad, are disappointed at the failure to obtain the 
needful grant out of the Vote of Credit. 


English investors would do well to note the following 
paragraph, which recently appeared in the Chicago Rait- 
way Age: ‘* The owners of the Philadelphia and Reading 
Railway—many of whom are foreign capitalists for 
whose interests railway agitators have little concern— 
are providing the public with transportation at great 
cost to themselves. During the first quarter of the year 
the net loss in operating the railway was 2,411,225 dols., 
and the loss of the Coal and Iron Company was 545,505 
dols. Meantime, the people are enjoying even better 
facilities for travel and freight transportation than were 
offered when the road was earning dividends.” 


The Surprise, one of the two steel twin-screw despatch 
vessels built by the Palmer Shipbuilding Company, Jar- 
row, has arrived at Portsmouth to complete. She is in- 
tended to réplace the Admiralty yacht Enchantress. The 
Surprise is rigged as a three-masted schooner and has a 
length of 250 ft. and a beam of 324 ft., with a displace- 
ment of 1400 tons. The engines are horizontal and have 
cylinders of 26in. and 50in., stroke 34in. They are ar- 
ranged to work with closed stokeholds, into which the air 
is forced by four fans, 4 ft. Gin. in diameter, and working 
at 500 revolutions. When tried on the Tyne the Surprise, 
under natural draught, realised 16.74 knots with 2260 
horse-power, and under forced draught 17.8 knots with 
2700 horse power. 


The Devastation has met with the following accidents 
during the last few days. On leaving the harbour one of 
the davits was carried away by the weight of the cutter 
which was attached to it, the latter being stove in. Later 
on a powder barge in coming alongside ran foul of another 
davit, and snapped it off. On Friday while the men 
were engaged in hoisting a steam lifeboat weighing be- 
| tween seven and eight tons out of the water, the pin of 
| the derrick broke, and the boom in falling smashed itself 

across the hammock berthing. The lifeboat was also 
much injured. No lives were lost by the accident, but 
| several of the crew were injured. It isintended to fit the 
new derrick with a steel rupe instead of a chain, whereby 
| swaying will be avoided. 
































































































































ane cm wy oe 
ity La 


























U 
Z 
- 
fz) 
2) 
Al 
0 | 
Z| 
ty | 





(*} 9 abv vas ‘uondrsosag 40) 
INIHOVW WIXVN WHE 














> AND BC 


CONSTRUCTED BY THE BARROW “HIPBUILDIKG ( 











ENGINEERING, June 5, 1885. 


~ 
4 
~ 


GINI 


— 
4 
~ 


EXPANSION I 


— 
“ 


TRIVLS 


(For Notice, pee Vs 











Fig I 



















































































43/6 














—_—_5- 


58 


56 






























































20 


- ee 


? £. 2 2 
+--+ — + 





2 3 4 5 6 
— <=: 


imnm6o ! 
oot tt — st 





























BOILERS OF THE SS “SOBRALENSE.’ 


pe COMPANY, LIMITED, BARROW-IN-FURNESS. 


ce, sce Page 620.) 





Fig 3. a 
Ser “a 208 

2 20 Fe 

Tee ae SS | ee eaters 


} Lassage OMecere Berths 























(al and Store 





























Secnon at Frame 50 
Looking Forward 








Plate 


SS 
(PRS IZ dam’) o- 
st 


> > 4 
4) ™ $ Pins O+—-' : 
, sh 
®) Sti 
NM ‘ O+- -.- 
\ ) > 
\ es te 
© 


\ 
\ \ 


== d rong J*11% : 4 T 
; _—— — 63 f- ra) SS oie wad Fig 8 {676 el 
| ae p=“ \r/ (© rw aa 3| 
a | f ©) S y eck ae 
4 7 1— 7 45 +) © || }) : Q x & 
4 | | ® rf Mi threads 
7 1om! Sls v: 2-233 diam” under thread 
ly | Sa uu ee eee 
v1 ° under thread 
| ea 
- > 
4 


S53, 





| a \ \ 















\f 
me 


O« ¢ 
a Gg 4% 


- 12'0"Mean diam? --- 


‘~ 
ac! 
& 
— = 


‘ 
——¢ 
‘ Steet t 
1% Screwed stays 1384 diam”! 


under thread screwed thro ‘both 


imu 
plates with a nut on each end | «Sie ajt p--20- 


‘Steel 
353% Tron 
-- 15:2"Mean length ed 
72 








a eased eerie eee ere ree 

















JuNE 5, 1885.] 


ENGINEERING. 


627 








AGENTS FOR “ENGINEERING.” 

Be.eium: P. Bailiy, 12, Rue du Parchemin, Brussels. 
BERLIN: Messrs. A. Asher and Co., 5, Unter den Linden. 
Cawutta: G. C. Hay and Co. 
EDINBURGH ; John Menzies and Co., 12, Hanover-street: 
France: Veuve J. Boyveau, Librairie Etrangére, 22, Rue de la 

Banque, Paris ; M. Em. Terquem, 15, Boulevard St. Martin, Paris. 
Giaseow: William Love. 
Lrirzia: Alphons Ditirr. 

F. A. Brockaus. 
LiverPooL: Mrs. Taylor, Landing Stage. 
MANCHESTER: John Heywood, 143, Deansgate. 
OstenD: Kirkland and Cope. 
RoTreRDAM: H., A. Kramers and Son. 
Unitep States: John Wiley and Sons, 15, Astor Place, New York. 
Vienna; Lehmann and Wenzel, Kirntnerstrasse. 





NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that Subscriptions to ENGINEERING may 
now be addressed direct to the publisher, Mr. CuARLESs GILBERT, at 
the Offices of this Journal, Nos. 35 and 36, Bedford Street, Strand, 
London, W.C. The prices of Subscription for one year to the 
United States are: For thin (foreign) paper edition, 1/. 16s. Od. ; 
for thick (ordinary) paper edition, 2/. 0s. 6d. Terms for adver- 
tisements may also be had on application. 


Adverti ts intended for insertion in the current week’s 
issue must be delivered not later than 6 P.M. on Thursday. The 
charge for advertisements is three shillings for the first four lines 
or under, and eightpence for each additional line. The line 
averages seven words. Payment must accompany all orders for 
single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside pages may be obtained on application. Serial 
advertisements will be inserted with all practical regularity, but 
absolute regularity cannot be guaranteed. 

SUBSCRIPTIONS, HOME AND FOREIGN, 

The price of ENGINEERING to annual subscribers in the 
United Kingdom receiving copies by post is 1/. 9s. 2d. per annum. 
If credit be taken, the charge is 2s. 6d. extra, the subscriptions 
being payable in advance, There being two double numbers pub- 
lished each year, the amount of the annual subscriptions should be 
reckoned as Fifty-four numbers, with postage accordingly. 

The publisher begs to state that since January 1, 1882, the ordi- 
nary copies of ENGINEERING sent abroad are printed on thin 
paper, The illustrations being, however, so much less effective on 
thin paper, foreign subscribers are strongly recommended to order 
thick paper copies, which they can have by paying the difference 
_ as indicated below, 

e rates for subscriptions to ENGINEERING from abroad are 
1l. 168. Od. to all the following countries, viz.: Africa, Austro- 
Hungary, Belgium, Brazil, Bulgaria, Canada (Do- 
minion of), Cyprus, Denmark, Egypt, France, 
Germany, Gibraltar, Greece, Italy, Luxemburg, 
Malta, Marquesas Islands, Netherlands, Newfound- 
land, Norway, Peru, Portugal (including Azores 
and Madeira), Roumania, Russia, Servia, Spain, 
Sweden, Switzefland, Tahiti, Turkey, United States 
of America, Australia, and New Zealand. Thick 
paper copies, 2/. 0s. 6d. 
21. Os. 6d. to India, Ceylon, the Straits Settlements, China, Japan, 
a, ‘A Hawaiian Islands. Thick paper copies, 
2l. 78. 3d. 

All accounts are payable to the publisher, Mr. CHARLES GILBERT, 
35 and 36, Bedford-street. Cheques should be crossed ‘‘ Union 
Bank, Charing Cross Branch.” Post Office Orders to be made 
payable at 407, Strand, London, W.C. 

Foreign subscribers, especially when renewing their subscrip- 
tions, are particularly requested to advise the Publisher of the 
transmission of the Post Office Order, and the exact amount for 
which it is made payable. If this precaution is omitted, some 
=" is very likely to occur in obtaining the name of the 
sender, 

Office for Publication and Advertisements, Nos. 35 and 36, 
Bedford-street, Strand, W.C. 


Te.gcrarnic Appress—ENG. LONDON. 
TELEPHONE NuMBER—3663, 


ENGINEERING is registered for transmission abroad. 


The Publisher begs to state that he is able to supply one or two 
sets of ENGINSERING complete from the commencement, 











The Publisher desires to draw the attention of Manufacturers 
and Purchasers to the advantages offered by the INFORMATION AND 
Inquiky Room established at the offices of this Journal. In this 
room are kept for the benefit of visitors, files of the principal 
English and foreign technical journals, and the circulars and 
catalogues of the leading manufacturers in the Engineering Trades, 
either for reference or distribution. A classified arrangement of 
the various advertisements which appear either continuously or 
Srom time to time in ENGINEERING will also be available for refer- 
ence. Manufacturers are invited to contribute their catalogues 
and circulars, which will be indexed and placed under the care of 
an attendant. 
NOTICES OF MEETINGS. 

Tue Soctery oF TELEGRAPH ENGINEERS AND ELECTRICIANS.— 
Meeting at the Institution of Civil Engineers, 25, Great George- 
street, Thursday, June 13th, 1885, at 8 p.m. ‘‘ On the Calculation 
of Street Mains for the Distribution of Electricity,” by W. H. Snell, 
Associate. 

LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTSMEN. 
—Saturday evening, the 6th instant, at 8 p.m., at the Cannon- 
street Hotel. Mr. Thomas G. Holland, of Messrs. Singer and 
Company, will read a paper ‘‘ On the Development and Manufac- 
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A NEW APPLICATION OF 
ELECTRICITY. 

A NEw and interesting application of electricity, 
in a somewhat unexpected direction, has formed the 
subject of some recent investigations by Mr. Alfred 
O. Walker, of Chester. 

Our readers may have noticed, in the autumn of 
last year, reports of a lecture read by Professor 
Lodge, of Liverpool, on the subject of ‘‘ Dust.” 
Papers were first read by Professor Lodge in this 
country, and the subject was afterwards more ex- 








tensively dealt with in alecture which he delivered 
at Montreal, during the meeting of the British 
Association. 

In the course of these lectures the professor 
brought before his hearers the curious observations 
which he had made as to the effect: of a discharge of 
high-tension electricity from a point, or points, into 
glass jars or other vessels containing dust of any 
kind in suspension. He also made interesting and 
striking experiments illustrating his remarks. Thus 
if a bell-jar be tilled with a dense smoke of mag- 
nesia, by burning some magnesium wire inside it, 
a very long time elapses before the magnesia settles 
out and leaves the glass clear of smoke. But if a 
metallic point be introduced into the jar, connected 
by a wire to one of the poles of a good frictional, or 
induction, electric machine, it is only necessary to 
set the machine to work, and almost instantly an 
extraordinary effect is observed inside the bell-jar. 
The magnesia smoke commences to whirl about 
and then forms itself into large flakes and strings 
which rapidly settle on the bottom and sides, leaving 
the jar perfectly clear of smoke. What would 
have taken several hours to settle in the ordinary 
course, is completely cleared and deposited in a few 
seconds. The same effect is produced if the jar is 
filled with any kind of smoke, that from thick 
paper, or from a cigar, being acted upon exactly 
in the same manner as the magnesia. Professor 
Lodge told his audience that he and his assistant 
had made experiments on a very much larger scale 
than those in the glass jars. Rooms had been filled 
with dense smoke and rapidly cleared in the above 
manner. 

A report of one of these lectures appeared in our 
contemporary Nature, and was read by Mr. A. O. 
Walker. This gentleman is one of the partners in 
the well-known firm of Walker, Parker, and Co., 
lead smelters and manufacturers, and it at once 
struck him that in these observations and experi- 
ments of Professor Lodge might be contained the 
means of solving one of the principal problems with 
which a lead smelter has to deal, viz., the conden- 
sation of the “‘ fume,” or volatilised lead, from the 
furnaces. Various forms of apparatus have been 
from time to time proposed as ‘‘ fume condensers,” 
but with little or no success, the best results being 
so far obtained by passing the fumes from the fur- 
naces through long flues and chambers. At the 
large works belonging to Walker, Parker, and Co., 
at Bagillt, in North Wales, the flues and chambers 
have a total length of over two miles, and still the 
condensation and deposition of the lead fume is far 
from complete. 

Mr. Walker at once communicated with Pro- 
fessor Lodge on the subject, and the matter being 
considered very promising, it was decided at once 
to try experiments on a practical scale. These 
were carried out by Mr. Walker at the works at 
Bagillt, with the assistance of the manager, Mr. 
W. M. Hutchings. Professor Lodge himself gave 
scientific advice and assistance on special points. 
The results of the experiments, which were carried 
on during many weeks, were extremely satisfactory, 
and fully bore out Mr. Walker’s hopes and expec- 
tations. 

By means of large casks a wooden flue was con- 
structed at right angles to one of the main flues of 
the works, and with a damper on the main flue 
it was possible to make any required amount of 
the fumes from a group of furnaces pass into and 
through the wooden experimental flue. This latter 
was provided with glass windows placed opposite 
one another for the purpose of observation. It also 
had dampers by means of which it could be filled 
with the furnace fumes and then closed at both 
ends, so that it formed a chamber representing the 
professor's bell-jars on a very large scale. 

The electric machine employed was on the Voss 
system, the glass disc being 18 in. indiameter. Itwas 
worked in a small shed erected close to the experi- 
mental flue. One pole of the machine being con- 
nected with the ground, the other was connected to 
an arrangement of metallic points placed inside the 
flue, and exactly between two of the windows 
above mentioned. A well-insulated copper wire 
led from the pole to the top of a stout brass rod, 
which was fixed in the top of the flue, projecting 
some distance above it, and reaching so far into it 
as was necessary to sustain the discharge points in 
the desired position. This brass rod was fixed 
inside a glass tube of considerably larger diameter, 
in order to insulate it where it passed through the 
top of the flue. During the experiments sevéral 
different arrangements of discharge points were 





used, as for instance a brass ball having spikes pro- 
jecting from it all round, a ring with spikes fixed 
upon it pointing in all directions, a cross studded 
with spikes in a similar manner, &c. 

The electric machine, being kept dry and warm 
in the shed, worked in a very satisfactory manner 
during all weathers, giving sparks some 4 in. in 
length. 

The first experiments tried were upon the lead 
fume in a state of quiet ; that is, the flue was filled 
with fume by allowing a strong current of it to pass 
through from the main flue, and then simultaneously 
closing the inlet and outlet dampers. The fume 
thus inclosed in the chamber, when viewed through 
the windows, appeared as a very dense fog or mist. 
Left to itself it took many hours to deposit. But 
as soon as the electric machine was set to work, the 
same action took place as with the magnesia in the 
bell-jar. Through the windows could be observed 
the same whirling movement around the discharge 
points, and in a few seconds the fog was seen 
changing into little flakes, like snow-flakes, which 
rapidly flew to the sides of the chamber, and were 
there deposited, till in an incredibly short time the 
‘*fume” had entirely disappeared from the atmo- 
sphere of the chamber, which was as clear as before 
the fume was let into it. 

Further experiments were then tried as to the 
action of the electric discharge upon the fume in 
rapid motion as it is in the flues of the works. The 
damper in the main flue being closed, the whole of 
the pressure of furnace gases was turned through 
the experimental flue and allowed to stream out into 
the air. Then the electric machine was worked as 
before. No effect could be seen through the win- 
dows because the rapid current swept the fume on- 
wards too fast to allow of any change being observed 
at that point. But at the outlet into the atmosphere, 
a few seconds after the discharge of electricity com- 
menced, the effect was again very striking, the issu- 
ing fume again changing from fog into flakes. A 
glass plate held in the current before the discharge 
from the machine began, was only coated, after 
considerable time, with a thin film. A similar plate 
held in the current during the working of the ma- 
chine was instantly coated over with flakes and 
large separate specks of fume. So much was the 
fume agglomerated by its passage past the dis- 
charging points, that on some occasions in perfectly 
calm weather some of it would fall to the ground 
immediately on leaving the exit opening of the fiue. 
In short, the series of experiments proved that 
what took place under the bell-jar took place equally 
in the flue of a smelting works, with all the atten- 
dant circumstances of heat, moisture, and acid 
vapours. 

The trials of various arrangements of discharge 
points seemed to show that, within certain limits 
prescribed by the power of the machine in use, the 
more points employed the better was the result, 
the points being spread as uniformly as possible 
over the cross-section of the flue through which the 
fumes are passing. 

On the strength of the satisfactory results above 
stated, Mr. Walker decided upon taking measures 
to apply this new process of fume condensation on 
a full working scale at the Bagillt Works. The 
necessary plant is now in course of erection, and 
nearly completed. The electric machines used will 
be on the Wimshurst system, with discs of 5 ft. 
diameter. Two such machines have been con- 
structed specially for the purpose by Mr. F. J. 
Cribb, engineer, of Chester. They will be driven 
by a small steam engine, the whole plant being 
placed in a small building close to the main flue of 
the works, through which pass all the gases and 
‘*fume” from nineteen furnaces. 

Mr. Walker proposes to extend the process in 
England and most European countries and in the 
United States. It is intended to apply it to other 
branches of metallurgy besides lead-smelting, as, for 
instance, the condensation of zinc oxide in the manu- 
facture of zinc-white, and thecondensation of arsenic. 
But its principal field of usefulness will doubtless be 
in lead works, where so far all the proposed systems 
of condensers have either failed outright, or proved 
so costly to erect and to work, that the very 
imperfect results obtained did not render it worth 
while to continue their use. 

The outlay for the requisite machines, &c., 
will be a very moderate sum, and the cost of 
running the apparatus even for large works, will 
be limited to the wages of one man per twelve 
hours, and fuel for a boiler to develop the in- 
significant power required to drive the Wimshurst 
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machines. There will be little chance of anything 
getting out of order, and in case a temporary 
breakdown of any kind takes place, the work of 
the furnaces will be in no way interfered with. This 
is perhaps the greatest recommendation of this 
process in the eyes of managers of works. Any one 
who has run a works, the draught in which depended 
on mechanical arrangements, as is the case where 
fume is to be condensed by sucking or forcing 
through water, knows what a constant succession 
of breakdowns and stoppages has to be en- 
countered. Mr. Walker's process causes, of course, 
no interruption of the proper draught in the flues 
under any circumstances. Fume which is now 
carried forward through the longest flues and 
escapes from the chimney, will be rendered so 
much denser by the action of the electric discharge 
that it will not be carried anything like so far by 
the draught, and will rapidly deposit itself. Thus 
works which have now considerable flues may look 
forward to obtaining a greatly increased yield of 
condensed fume, while others which have not as 
yet considered it worth while to erect flues for the 
partial condensation to be obtained by their use, 
will probably find it advantageous to do so, when 
by so simple a process as the one in question, they 
can obtain from a moderate length of flue a greater 
yield than could otherwise be looked for from a very 
great length. 

When Professor Lodge was carrying on his ex- 
periments on ‘‘ dust” from a purely scientific point 
of view, it is not likely that he had any idea how 
soon his results would become of practical com- 
mercial value ; and the speedy turning to technical 
utility of these experiments, owing to the sharp- 
sightedness of Mr. Walker, is but one more of 
the many instances demonstrating the unexpected 
and often surprising manner in which ‘ pure 
science’ of one day may be very valuable ‘‘ applied 
svience’ of the next. 








THE WEATHER OF MAY, 1885. 


Tue ‘‘merrie month of May” must be pro- 
nounced for once to have been ungenial. Cloudy 
days, cold nights, much and frequent rain, occa- 
sional hail, and frequent lightning and thunder, 
with some bright intervals, certainly represent un- 
settled and changeable weather. The general low 
temperature kept back vegetation. On some days, 
as on the 17th and 23rd, the weather was of all 
sorts, from sunshine to thunder, showers of hail 
and cold rain. However, orchards and flower 
gardens did not suffer serious injury from the cold, 
as absolute frost was seldom formed, and the winds 
were not so inclement as to shatter the prospects of 
a good fruit crop. The mean atmospheric pressure 
and temperature at extreme positions of the British 
Isles to which the Isle of Man is central, were as 
follows : 











A Mean | : 
sas Mean Difference | Difference 
Positions. | Pressure. | from Normal. | — from Normal. 

| in. | deg. | de 
North below 0.23 | 44 | below 3 
South a 50 = Oe 
West ” | 48 | ” 3 
East ” 48 | ” 3 
Central - 47 | 4 
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The distribution of rain, in amount and fre- 
quency, is roughly represented by the following 
results ; 








| 

| 
. | Difference 

P 5 | y 78. Amount 
laces __| patina fee from Normal. 

| | in. in. 
Sumburgh .. *) 25 1.98 | above 0.46 
Scilly .. oe 20 2.67 | » 0.04 
Valencia 25 3.56 | » 0.65 
Yarmouth 23 3.14 | » 12 


| 





The daily general directions of the winds give a 
resultant from W. by S., the normal resultant being 
about W.S.W. The resultant of the winds agrees 
with the distribution of mean atmospheric pressure, 
which was uniformly below the normal. But the 
mean temperature was much below the normal. 
Probably the low pressure is related to the abund- 
ance of vapour, and the low temperature to the 
frequent and large rainfall. Precipitation increases 
the temperature of the winter months, but it lowers 
that of the summer months. It will be noticed 


frequent rainy days, and the excess of rainfall were 
all nearly uniformly distributed. 
Atmospheric pressure attained to 30.2 on the 
12th, and 29.2 in. on the 21st, so that the absolute 
range was only lin. The highest temperature, 
72 deg., was recorded at London on the 28th ; the 
lowest, 27 deg., at Markree on the 13th. The days 
on which the highest and lowest barometer and 
thermometer occur are called the critical days of 
the month by Webster in his work entitled ‘‘ Re- 
curring Periods.” He says, ‘‘ The critical days 
indicate a change, and may in time lead us to judge 
of the coming states of the weather. They form an 
important feature in meteorology, and open a wide 
and extended field of useful inquiry.” ‘‘ There 
appears to be often a peculiar diathesis of the 
seasons, or some prevailing peculiarity which con- 
tinues fora time; thus one season may be parti- 
cularly dry, or very wet, with paroxysms or fits of 
exacerbation, and in this respect there evidently 
seems to be a tendency to periodicity, or recurring 
monthly periods of the weather. There are fre- 
quently two recurring periods in the month of 
opposite tendencies, a kind of crisis or critical 
days, peculiar to, or observable in, that diathesis.” 
Clear days varied between 10 in the west, and 
3 in the north ; overcast between 19 in the north 
and 7in the east. These estimates seem to indicate 
most sunshine in the east and west. The duration 
of bright snnshine, reckoned in percentage of its 
possible duration, during the five weeks ending 
June Ist, was for these islands generally 38, Channel 
Isles, 54; south England, 41; east England and 
south Ireland, 40 ; south-west England, 39 ; central 
England, 38; north Ireland, 37; west Scotland 
and north-west England, 34; north-east England, 
33 ; east Scotland, 32; and north Scotland, 30. 





THE GENERAL TELEPHONE COMPANY 
OF PARIS. 

On many different occasions descriptions have 
been published of the installations of the General 
Telephone Company, of Paris, and it would be 
superfluous to return to a subject which has been 
already exhausted. It will, however, be of interest 
to give some statistics and other information 
relating to the administration of the company. 
Founded on the 2nd of February, 1880, with a 
capital of 8,500,000 francs, its primary object was 
to work the Edison and Gower patents. On the 
23rd of November, 1881, it underwent consider- 
able moditication; its capital was increased to 
25,000,000 francs, and it acquired several large in- 
dustrial establishments, amongst others the works 
of Rattier and Co., and of Digney and Co. Since 
the date of its establishment the General Telephone 
Company has established systems in the following 
towns: Paris, Lyons, Marseilles, Bordeaux, 
Nantes, Le Havre, Rouen, Lille, St. Pierre, Oran, 
and Algiers, whilst others for St. Etienne and St. 
Chamond are now being arranged. These réseaux 
have been established, underconcessions of five years’ 
duration, by the Minister of Posts and Telegraphs, and 
renewed, so far as Paris is concerned, for a second 
term of five years. This renewal is attended by 
a considerable extension of the réseau, involv- 
ing the establishment of connections with the 
suburbs of Paris, the installation of telephonic 
stations for public use, and with which 1500 com- 
munications are made weekly, a system of receiving 
and despatching telegrams by telephone, &c. The 
general organisation of the service in Paris com- 
prises twelve chief bureaux, forming the centres of 
ten telephonic arrondissements. As may be sup- 
posed, the number of users is greatest in the 
centre of Paris, and the increase of the subscribers 
has been very rapid from year to year. 


In January 1881 the total number was ... 1 
«1882 me Ss 1735 
1888 i ze 2365 
% 1884 ” ” 3046 
«1885 a “é 3933 


The average number of communications made per 
week has been as follows : 


In 1881... 60,000 
ss 86,000 
5» 1883 116,000 
», 1884 154,000 
yy 1885 170,000 


These amounts correspond almost exactly to fifty 
communications per week for each subscriber. In 
the following Table similar information is given for 





that the low pressure, the low temperature, the ; 





the different provincial réseaux. 





1884. 1882. 

42 15 a) om 

| go. | 8s | ge. | ge 

Towns. | @op og Pad og 

| SOs sS Soa sg 

° 5 os r— ] oS 
s&s 58; 383 | 38. 
225 22% | 225 224 
Ete £2 | Be §2°2 
z, 2 coal Z ES Z & Col x, a 
Algiers .. 18 210 22 280 
Bordeaux 306 9,311 325 7,617 
Le Havre 190 6,261 | 204 5,421 
Lyons 497 23,478 585 40,469 
Marseilles 358 17,036 336 16,879 
Nantes .. 97 1,400 98 1,891 
Oran aa al 33 350 40 480 
Rouen .. ee 78 $10 103 1,574 
St. Pierre les Calais ..! 91 9419 110 1,219 





Nortr.—The total number of provincial subscribers on the Ist 
of January, 1884, was 1668, and on the lst of January, 1885, it was 
1782. The average number of communications per week in 18%4 
was 59,809, and in 1885 it was 75,830. 

The foregoing figures correspond to an average of 
thirty-five communications weekly in 1884, and to 
forty-three per week during the first three months 
of 1885, this increase being due especially to the 
development of the system in Lyons, but the 
average does not equal that reached in Paris. 
On the 23rd of April last the general situation was 
as follows : 





Subscribers. 

Paris 3792 
Algiers ... 22 
Bordeaux 334 
Le Havre a 210 
Lyons ... : 612 
Marseilles 303 
Nantes ... ee Rs Ms ae ae 98 
Oran... ene om wha ae es 5 
Rouen ... se was 113 
St. Pierre les Calais ... 105 

Total 5729 


Up to the month of April last, the weekly 
average of communications made through the fifty- 
six public telephonic bureaux was 1548. The ex- 
change of telegrams by telephone, which has only 
recently been established, involves a minimum extra 
charge for eachdespatch of 5d., but a saving of about 
one hour in the time of delivery is insured, which is 
often a matter of great importance, especially in 
stock operations. The number of subscribers to this 
system is as yet only about twenty, and the weekly 
number of despatches sent is 120. The foregoing 
statistics may be supplemented by some figures re- 
lating to installations. There are altogether 5641 
lines in France, of which 3722 are in Paris, where 
the réseau is almost entirely laid underground. The 
cables containing two, six, or fourteen conductors 
covered with sheathing of various colours are pro- 
tected by leaden pipes, and are laid in the sewers. 
In the provinces, on the other hand, the wires are 
almost wholly fixed overhead. At Bordeaux they 
are partly underground and partly overhead. The 
latter were, at first, made of galvanised steel wire 
2 mill. in diameter, but these have all been re- 
placed by silicious bronze wires of 1.10 mill. In 
the réseau now being established at St. Etienne, 
the lines will be formed of several conductors, insu- 
lated from each other, and inclosed in the same 
sheathing. They will be fixed against the facades of 
the houses by means of hooks. 

The Ader instruments are used throughout Paris 
both for transmitting and receiving. These appa- 
ratus are too well known to require description, but 
special modifications have been introduced in some 
of them. One such modification secures a direct 
call between two stations without the intervention 
of the central bureau, and without interfering with 
the facilities for communicating with other sub- 
scribers. With this device, by pressing a button, 
the annunciator of the central office falls, without 
the further station, with which direct communica- 
tion is established, being interrupted by any bell 
signal. When the conversation is finished, thecentral 
office re-establishes communication between itself 
and the two stations which are furnished with the 
special apparatus. By another system it is possible 
to employ one line for several persons occupying the 
same building. With this apparatus the central 
station can signal any one of the four or five stations 
connected with the single wire without disturbing 
any of the others, and in the same way each of the 
subscribers in the building can communicate with the 
central office without interfering with one another. 
This system possesses several advantages ; it is im- 
possible to overhear any conversation being trans- 
mitted, communication cannot be severed, and it is 





easy to ascertain at any time whether the line is 
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free or in use. In the provinces the instruments 
used are either the Aders, the Gower, or a modified 
Edison. Leclanché batteries are universally em- 
ployed. In Paris, as in the provinces, the commu- 
tators at the central offices are fitted with 
American annunciators and jack knives ; in Paris 
the annunciators are arranged for double, and in the 
provinces for single wires. ces 
The Société Générale makes all the matériel it 
employs at their works, Rue des Entrepreneurs, 
and at Messrs. Digney’s works, which, as above 
stated, they recently acquired. The company also 
makes telephonic apparatus, and in fact all matériel 
referring to the applications of electricity to the 
telegraph, the telephone, or to railway working. It 
is also proprietor of the old Rattier works, at 
Bezons, which are devoted especially to making 
conductors and their fittings. The Berthoud-Borel 
French patents, for encasing conductors in lead, are 
owned by the company, and worked at the Bezons 
factory. The cable for the power transmission ex- 
periments between Creil and Paris were made at 
Bezons, and fixed by the Société Générale. Rubber 
and gutta-percha are converted at the same place, 
not only for electrical purposes, but into the most 
miscellaneous forms—cords, sheets, springs, tubes, 
dresses, belts, carpets, &c. 





TEXTILE MACHINERY AT THE IN- 
VENTIONS EXHIBITION.—No. I. 

Tue textile trades never make a good display in 
London either at exhibitions organised for their ex- 
clusive benefit, or at others of a more comprehen- 
sive character, and the section devoted to them at 
the Inventions Exhibition presents an appearance in 
conformity with this experience. It is very easy to 
understand why this should be when it is remem- 
bered that the manufacturers can expect very little 
recompense for all the trouble and expense of bring- 
ing their machinery from Lancashire or Yorkshire. 
There is no local demand whatever, and the foreign 
buyers, who may be in this country, will be quite 
certain to extend their journey to Manchester, 
Bradford, or Leeds before they place their orders, 
and will not be greatly influenced by what they may 
see here. Hitherto the manufacturers of textile 
machinery have escaped very easily from the heavy 
burden of preparing for exhibition which oppresses 
many other branches of trade, and they seem deter- 
mined not to abandon their freedom, even on occa- 
sions like the present, when it would be peculiarly 
befitting that machines, which are marvels of inge- 
nuity, should find a place in a show designed to ex- 
emplify the progress of invention. Had the cotton, 
the wool, the worsted, the hosiery, the lace, and 
the waste silk trades sent characteristic sets of ma- 
chinery a very considerable part of the Exhibition 
buildings must have been given up to them, with 
the result that numberless other exhibitors would 
have had to relinquish even the small areas that 
they have obtained. As it is, although there are 
many stands which possess a great interest, yet no 
single trade is adequately represented, and we might 
fairly add no single process. Cotton preparing 
machinery is represented by a single example, while 
there is nothing to illustrate the analogous processes 
in wool and worsted. Spinning machinery is con- 
fined to two ring and traveller frames, and there is 
not a mule in the place. Weaving occupies the 
most prominent position, as there are a good many 
looms, mostly engaged on worsted goods, while 
dyeing, printing, and finishing occupy a large 
proportion of the space, as the machines, although 
not numerous, are large, and are further very 
worthy of attention both on account of the novelty 
of the designs and of their excellent workmanship. 
Lace and hosiery machines appear to be entirely ab- 
sent, unless one or two winding frames be included 
under the latter category. 

Messrs. John Bell and Son, of Southwark-street, 
S.E., must be awarded the first place because they 
deal with a manufacture that we believe has never 
before been shown in public, viz., that of asbestos, 
and secondly because they exhibit several machines 
that form a consecutive series, the one taking the 
product from the preceding and advancing it a stage 
before delivering it to the next. The series is not 
complete, for the very good reason that space could 
not be afforded for it. The mineral asbestos arrives 
in this country from Italy and Canada in a condi- 
tion which necessitates a good deal of preparatory 
treatment, before the question of forming it into a 
yarn can be entertained. It needs to be separated 
from the gritty matter by which the fibres are ce- 





mented together and to be thoroughly cleansed, and | issue of March 6th last there is a long account, to 


for this purpose very considerable space and a large 
amount of power are requisite. When the fibres 
are thus divided, they are combed out and straight- | 
ened by a series of carding engines, constructed | 
on the same principle as those employed in the 





| of Salford, claims our attention. 


| which we refer our readers, of the very complete 


works and machinery of this company. 

Leaving the manufacture of asbestos, the large 
and important stand of Messrs. Mather and Platt, 
It only contains 


worsted trade, but furnished with much coarser | three machines, but they are all new, and present 


teeth. As, however, the fibre is quite destitute of | 
the crinkled structure of cotton and wool, it never | 
emerges from the machines in the form of a lap or | 
bat, but each piece drops out independently as a} 
separate length, having no connection with its! 
neighbours, and giving no promise that it may be | 
made to unite with them. In the early attempts | 
at asbestos spinning it was sought to add to the| 
pure material an artificial capacity for clinging by | 
the admixture of cotton, and 5 to 10 per cent. 
of the foreign material was added, with the result, 
of course, of producing a yarn or a fabric that 
was far from indestructible by heat and moisture. | 
When the cotton perished it left a loosely twisted 
yarn that easily unravelled, and had but little ten- | 
sile strength. Messrs. John Bell and Co. claim that 
they were the first to overcome the difficulties of | 
spinning pure asbestos, and that in the whole of 
their manuacture no foreign matter is to be found. 
They draw their raw material both from Italy and 
Canada, the two kinds being easily distinguishable. 
The former is of a brown colour, and has fibres of 
great length and natural lustre ; the latter is white 
with shorter fibres, which, however, have a greater 
tendency to cling together than the Italian variety. 

The process at the Exhibition commences after 
the carding. The preparatory stages are effected 
elsewhere, and the cleaned material is brought to 
South Kensington to be spun and woven. It is first 


| straight blade or *‘‘ doctor.” 


| it 


passed through a condensing machine, but instead | 


of being drawn out in filmy bands the fibres drop 
on to a travelling apron, upon which they are 
heaped in continuous lines. They then run be- 
tween the reciprocating leathers in the usual way, 
and are rubbed into yarns which have no regular 
twist, and are only sufticiently bound together to 
carry their own weight. 
which are carried to the spinning frame. The yarns 
are here passed through rollers which draw them 
out lengthwise, and they are then spun on to large 
bobbins of the roving frame type. The yarn is now 
complete, but for many purposes it is doubled to 


many features of interest. The first is a sampling 
machine for calico printers to try the effects of 
different combinations of colours. In order to make 
the advantages of the new machine evident to those 
that are not familiar with the calico printing in- 
dustry, we must first explain the general features of 
the ordinary machine. It consists of a large 
cylinder or bowl, several feet in diameter, driven 
by an independent engine. This cylinder is covered 


| with a blanket, and runs in contact with several 


engraved copper rollers, there being a roller for 
each coleur in the pattern. The rollers are hollow 
copper cylinders mounted upon iron mandrels, 
which are driven by spur gearing from the central 
axis of the bowl. Each roller has a colour box 
from which the thickened dye is raised by a 
‘*furnishing roller,” and applied to the engraved 
surface, the excess being scraped off by a long 
Each copper roller 
is provided with elaburate appliances to make 
‘register’? with the others, and can be ad- 
justed, both endwise and angularly, with the 
greatest nicety. Now it is easy to see, with a 
machine of this description, that it is a work of 
very great labour to produce samples of cloth, or 
to investigate the effects that can be obtained by 
different combinations of colours. Supposing six 
rollers make a pattern, it is possible to get a very 
wide range of effect by printing the pattern in 
various colours, or by using different parts of it. 
But if at every alteration some of the rollers have 
to be removed from their mandrels, and replaced by 


| others that must be carefully adjusted, much time 


These are coiled in cans, | 


give it additional strength, that is, two or more | 


yarns are laid together, side by side, just as is the 


case in ordinary sewing cotton. These doubled yarns 


are used for warps in the manufacture of asbestos 
cloth and alsofor making braided packing. There 
is a large demand for the cloth for use in Maignen’s 
‘* filtre rapide,”’ which is to be met with in all parts 
of the Exhibition. The special feature of this 
filter is that every portion of it can be thoroughly 
cleansed by the user himself, who after throwing 


away the spent charcoal, and scrubbing the earthen- | 


ware vessel, can most effectually purify the cloth 
that acts as a foundation for the charcoal, by baking 


it in a hot oven, or even raising it toa red heat} 


onaclear fire. The greater portion of the cloth is, 


however, made into packings for joints and glands, | 


and in that form must be familiar to most of our 
readers. A special kind of cloth, intended for 


joints, which are subjected to very heavy pressure, | 


is shown at the Exhibition, although not in course 
of manufacture. It is a compound of wire gauze 


} 
} 


and asbestos, produced by using two warps, one of | 


wire, and one of asbestos yarn, and a pair of| 


shuttles, the two materials being woven together 
into one fabric of very great strength. The success 
of wire gauze and red lead for making joints that 
defy all the ordinary materials is well known, and 
justifies the belief that the new cloth will prove ex- 
ceedingly efficient. A large variety of other goods 
is shown, none of which call for special notice 
except a soapstone packing, consisting of a braided 


envelope filled with so-called powdered French | 


chalk, obtained from a bed in the same mine or 
quarry, from which the asbestos itself is derived. 
The chemical composition of the two substances is 
almost identical, the one, however, displaying a 
fibrous structure, and the other the peculiar greasy 
nature with which every one is familiar. We are 
informed that this similarity in composition only 
obtains in cases where the two substances are 
found in immediate proximity. 

The United Asbestos Company, of Queen Victoria- 
street, E.C., displays many samples of its manufac- 
ture, and in place of exhibiting any machinery, 
announces that it will show persons who are in- 
terested in the matter, over its factory. In our 





is consumed, and a very expensive and large machine 
is kept idle. It is to avoid this difficulty that 
Messrs. Mather and Platt have introduced the 
sampling machine, which may be compared toa 
chromo-lithographic printing press, in that it deals 
only with one colour at a time, and brings the cloth 
up to be operated upon as many times as there are 
colours in the pattern. The most noticeable diver- 
gence from the usual practice is that the rollers 
are used without mandrels. They are dropped in 
succession on to two pairs of anti-friction bowls, one 
pair at each end, which form a cradle to receive 
them. Each roller is marked with a datum dot, 
and by means of that and of a swivelling centre, it 
can be set exactly to position. It is then guided 
endwise by adjustable plates and screws. The 
colour box can be dropped in place as easily as the 
roller, and thus in a very short time the machine is 
ready for printing the first colour. The bowl is 
placed over the engraved roller, and not beneath it, 
as is usual, and normally stands quite clear of it. 
Thecloth to be printed is stretched tightly round 
the bowl, and until the sample, which is only 
about 2 ft. in length, is complete, it is not allowed 
to change its position in relation to the bowl. The 
bowl itself is mounted in bearings on a pair of 
pivotted arms, and is driven by spur gearing. The 
position of the arms, and consequently of the bow], 
is determined by a pair of cams. When the machine 
is set in action the bowl does not immediately 
rotate. The cams draw it down until the cloth 
meets the engraved roller, and at the same instant 
aclutch is thrown into gear, causing the drum to 
rotate in contact with the rollers for a definite dis- 
tance, say a third of a revolution. The cams 
again raise it, the clutch is drawn out of gear, a 
second clutch is put into gear, and the bow] rotates 
in the opposite direction until it comes back to the 
point at which it started, when the machine stops, 
and the first colour of the pattern has been applied. 
The engraved roller and the colour box are removed, 
and their places taken by a second, when the same 
process is repeated, and so on. It is evident that 
along series of combinations of colours and forms 
can be tried in a comparatively short time by this 
machine, and that such experimental work can be 
much more efficiently performed than usual, as it 
need not be hurried through, so that the machine 
may be applied to remunerative work. 

Messrs. Mather and Platt’s second exhibit is a 
machine for carrying out, as a continuous process, 
the system of bleaching, invented by Mr. J. B, 
Thomson in 1883. In this system, instead of 
treating the cloth after it has been impreg- 
nated with bleaching liquor, with a solution 
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of hydrochloric or sulphuric acid, it is sub- 
mitted to an atmosphere of carbonic acid gas, with 
the result that part of the gas combines with the 
lime, and that free oxygen is given off, and 
effects the decolorisation of the vegetable fibre. 
The process may be carried out on the old lines, in 
which the pieces of cloth are joined end to end, 
and after being twisted into a rope, are exposed 
alternately to the two reagents, time being left be- 
tween the various operations for the reactions to 
take place. But in the machine we are describing 
the cloth is treated in the open form, spread out to 
its full width, going in at one end of the apparatus 
in the state it leaves the boiling kier, and emerging 
at the other end pure and white. The operation 
is exceedingly simple. The fabric is first passed 
over rollers into a tank containing a solution of 
bleaching powder, and after being squeezed to re- 
move the excess of liquid, it is conducted into a 
closed chamber filled with carbonic acid gas at a 
pressure very slightly above the atmosphere. The 
entrance and the outlet of the chamber are pro- 
tected by india-rubber lips, which prevent the escape 
of the gas, while a very ingenious gauge is erected 
at the side to show whether the supply is sufficient. 
This gauge consists of a vessel containing a large 
hollow glass sphere of such a specific gravity that it 
will float in carbonic acid gas but not inair. Conse- 
quently, so long as the attendant sees the ball sus- 
pended, like Mahomet’s coftin, he knows that the 
gas is present in sufficient quantity. The cloth 
goes backwards and forwards in the gas chamber 
until it is thoroughly acted upon, after which it 
emerges, and is washed in a beater or otherwise 
treated to get rid of any traces of chlorine that may 
remain. When a very high bleach is required, two 
or more of these apparatus may be combined in 
series. 

The third machine at this stand is an auxiliary to 
the calico printing trade. The colours that are 
applied to the cloth are mixed with paste or thicken- 
ing to give them body, and this requires to be re- 
moved after the colour has entered the fibre. To 
effect this, they must be subjected to a very thorough 
washing, which, while it removes all the foreign 
material, must not make the colour ‘‘ run,” a result 
very easily attained, as everybody knows, with ealico 
prints. The distinguishing feature of the con- 
tinuous open soaping machine shown by Messrs. 
Mather and Platt, is the beater. This consists of a 
wooden cylinder provided with india-rubber beaters, 
that is, strips of india-rubber about 2 in. wide, 
running lengthwise of it, like the floats of a paddle- 
wheel. These beaters, however, are not radial to 
the cylinder, but make an angle of about 45 deg. 
with its surface. In their rotation they strike 
against a perforated copper roller over which the 
cloth travels, and as each comes in contact with it, 
it gives the wet cloth asharp blow, or rather smack, 
which drives the water through it, and forces out 
the thickening without any rubbing action. The 
machine contains several of these beater cylinders. 
In the first compartment the cloth is thoroughly 
wetted ; in the second, the water it has absorbed is 
driven out of it by a beater provided with four adja- 
cent perforated cylinders, and working under a 
spray pipe ; in the next compartment it is beaten 
with hot water ; in the fourth there are two beaters, 
and the cloth is soaped ; the fifth compartment is 
also used for soaping, and the sixth is a hot wash. 
The last compartment is acold wash, and finally the 
cloth is squeezed between a pair of rollers. The 
machine is 26 ft. long, and is said to be the shortest 
of its kind. The cloth runs through at any speed 
up to 80 yards a minute. 








THE PARIS MILLING EXHIBITION. 


ExHIBITIONS in this country and on the Conti- 
nent continue to succeed and to compete with one 
another to a fatiguing extent. The Inventions 
Exhibition in London, a similar undertaking to be 
shortly held in Paris, the great International Show 
at Antwerp, and the Milling Exhibition at Paris, 
are those that chiefly hold public attention at 
present, though it is to be feared that public 
interest and curiosity are beginning to flag, and 
exhibitors to lament this costly method of adver- 
tising their productions. 

The Milling and Bakers’ Exhibition was opened 
about a month ago at Paris, and follows closely the 
same lines as the similar exhibition held in London 
a few years ago ; it touches a problem of primary im- 
portance in domestic economyand the industries con- 








nected with which have reached a crisis in France. 
The subject is one also of considerable interest to the 
mechanical engineer and manufacturer. The initia- 
tive of the present Exhibition is due to M. Louis 
Lockert, a French engineer, who, during the Agri- 
cultural Conference of 1881, suggested the useful- 
ness of such an undertaking, and who was in- 
trusted, by the Minister of Agriculture, to organise 
this Exhibition. Warmly supported by the Govern- 
ment, the scheme rapidly took a practical form, 
thanks to the energy of M. Lockert, who was ap- 
pointed Commissioner-General, and of his assistant, 
M. de Karnebeck ; M. Jules Armengaud, Muni- 
cipal Councillor of the Ville de Paris, acting as pre- 
sident. The Exhibition is located in the centre of 
Paris, and in its gayest quarter—the Champs 
Elysées—in a space bounded by the Palais de 


l’'Industrie, the Concert Benchevre, the Avenue | 


d’Antin, and the Panorama. The opening cere- 


mony took place on the 11th of April, in the pre- | 


sence of MM. Hervé-Manjon, Minister of Agricul- 
ture, and a number of distinguished persons. It 
will remain open during three months. 

The plan, Fig., 1 gives a general idea of the ar- 
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On the face of this mill, eaten by wear and by time. 
are still visible the marks of regular grooving, and 
an examination of this relic of an ancient industry, 
shows how slow the progress of that industry has 
been through many centuries. Ancient millstones, 
and old windmills abound in most countries to 
recall the milling industry of the remote past, and, 
in France, at all events, it would appear, that de- 
spite the efforts of inventors, nothing very superior 
to the older methods has yet been devised. The 
struggle between roller mills and stones is still an 
acute one. 

The production of millstones is pre-eminently a 
French industry. During the last ten years France 
| has exported annually 5280 pairs of stones, and 
| 314,000 frames. At an average rate of 575 francs 
duty foreach pair of stones, and 6.50 franes for 
each frame, this represents an export value of more 
than 200,000/. These stones are exported to various 
parts of the world ; Germany takes annually about 
1000 pairs ; North America, 1200 pairs; England 
only about 100 ; Austria, 750; and Hungary, 250 
pairs. Other countries purchase from France about 
| 2000 pairs. 
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As will be seen, it 
consists of five large buildings, corresponding to the 


rangement of the Exhibition. 


main sections of the exhibits. There are in all 
eight of these sections, as follows: 1. Milling ; 
2. Simple baking operations ; 3. Exhibits of the 
pastrycook and confectioner, and accessories; 4. 
Architecture and transport ; 5. Machines and 
motors ; 6. Accessories to motors ; 7. Hygiene and 
education ; 8. Bibliography. These sections are 
subdivided into thirty-six classes. Besides the fore- 


going the Exhibition comprises (a) a complete mill- | 


ing plant, shown in a chalet brought from Switzer- 
land by the inventor M. Daveris, of Ziirich ; (b) 
a portable house easily fixed and removed, with 
double sides, the intermediate space being packed 
with fine gravel ; (c) a press pavilion belonging to 
the Figaro; (d) a conference hall; (e) a buffet- 
restaurant and a band kiosk. A special and in- 
teresting feature of the Exhibition is a restaurant 
in one of the annexes, where a large 
bread daily made at the Exhibition is distributed to 
the poor. 

An interesting exhibit in the middle of the 
gallery of products, is the collection of models 
shown by the Conservatoire des Arts et Metiers. 
By the side of various pieces of apparatus for pur- 

s of demonstration, is an ancient Roman mill, 
ound in the neighbourhood of Ferte-sous-Jouarre. 


part of the | 











The Société Générale Mueuliére, of Ferte-sous- 

| Jouarre, a company formed by the combination of 
seven small undertakings, and having a capital of 
200,000/., is at the head of this industry. At the 
Exhibition, beside a large number of different appa- 
ratus, to which we shall refer, is a collection of mill- 
stones of varying dimensions, and in one or several 
pieces, together with miscellaneous accessories. In 
their simplest forms the stones are discs of silex, 
| known as millstone, pierced in the centre with a cir- 
cular hole. Generally these discs are built up of a 
| series of voussoirs joined by cement and held together 
| by iron hoops. On the working surface is cut a series 
| of grooves in which the grain lies and is ground. 
| The stones ard coupled in pairs, one over the other, 
| and the upper stone is driven at a circumferential 
speed of about 1650 ft. per minute. With proper 
care and repeated redressing, they will last in 
| service for about thirty years. An essential point 
in mounting is that the stones should be perfectly 
| balanced, and that the working surfaces should be 
| kept absolutely parallel, and most of the improve- 
| ments that have been made in this class of milling, 
| have for their object a perfect method of mounting 
| to secure a perfect centring, and to prevent undue 
| oF irregular wear. Figs. 2 and 3 show a system 
| of dressing exhibited by the Société Générale, and 


due to M. Henry Boulanger, of Epouville, near 
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EXHIBITS AT THE PARIS MILLING EXHIBITION. 
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Havre. In this system the central part of the | cated cone of quartz is let into the perforation of 
stone is replaced by a movable hard cast-iron disc, | one; while a lens is let into the perforation of the 
the position of which can be regulated by means | other. The rays of an electric lamp are then passed 
of three double screws, which can be easily adjusted. | through the quartz window, and after traversing 
The movement is effected with three slides formed | the water in the cylinder emerge at the other side, 
in a cast-iron ring fastened to the stone. Behind | where they are focussed by the lens upon a screen 
the movable disc are some wide projections which| and an image of the objects in the water thus 
serve as fans, the air passing through openings | obtained. . 

made in the disc. <A current of air is thus formed 
which prevents heating, and a considerable part of 


the bran is separated by the same means, A stone Spleen eninaactaaite tetiaeitiinns 4 ogg ecg rs 
on this system, and of 3ft. llin. diameter, will ee ee ee ee 


grind 220 1b. of wheat per hour. It is claimed that | pected uses it may be put. Probably, when Bal- 
the cost of mounting is much reduced. | main invented his now so well-known luminous 

Several improved methods of hanging stones are | P™ 2 hee wean ype any special ees “ 
shown in the Exhibition, M. Fontaine, of Chartres, | it 1% countries which suffer from earthquakes, but 
engineer to the Brault and Teisset Company, has two | *. inatated thet the inkabttents of sume suc re- 
arrangements of which models are exhibited. In | <i eae Ae el —. Bacar, 
one of these—contrary to the ordinary arrangement places where the paint is used taae the Remarc 


—the upper stone is fixed, and is held suspended | * : 
by three screws. The lower stone is driven and is | \°710U8 Ways; So -eegllanndientmyponadlpedlenpant yun 


Luminous Paint AND EARTHQUAKES. 
It is certainly not always possible to foresee, 


mounted on a cone keyed to a vertical shaft. The | peas a — the — pete, f — gy _— 
other arrangement is the reverse to this. It ig | '™Y THe me Coors, an ok ous imo the com- 


| parative safety of the open air. It certainly makes 
an uncomfortable impression on one to think of 
people having to go to bed prepared for such un- 
pleasant awakening as that caused by an earthquake. 


SATURN IN 1885. 

Some interesting remarks on the planet Saturn 
have been communicated to the French Academy 
of Sciences by M. Trouvelot. They are the result of 
| observations made on the planet at the observatory 
cup B which is kept filled with oil. Oscillation of the | of Meudon by the refracting telescope there. The 
upper stone is prevented by the plated, and rollers | ring A of the planet has undergone some changes in 
D D are introduced into the open centre of the | position and variation of size. The division of 
stone, which are used to partially crush the grain | Encke has approached the division of Cassini: and 
before it passes between the stones to be ground. | the straight zone between these two divisions has 
A good collection of mills, which do not, however, | appeared less brilliant than during last year. Varia- 
present any features of novelty, are shown by MM. | tions have also been observed in the rings B and C, 
Hermann Lachapelle, of Paris, and by MM. H. | the latter being pale, diffused, and badly defined on 
and G. Rose, of Poissy. | its interior edge. The shadow of the globe of Saturn 

(To be continued.) on the ring B appears angular, as it was last year ; 
but it has evidently shifted its position somewhat. 
NOTES. | With regard to the globe of the planet itself, M. 

EXxamininc Opsects UNDER GREAT Pressures, | Lrouvelot has not remarked many changes in it. 

M. Reanarp, the French experimenter, who has | The intensity of the colour of the south polar cap 
recently made a number of interesting researches | Uiminished towards the beginning of February, and 
on the behaviour of fishes and other aquatic animals | the zone next it was enlarged in the early part of 
under great pressures of water, has devised a simple | March. The observations tend to confirm the con- 
means of examining the objects while in the Cail- | “lusion that the rings of Saturn are variable. 
letet cylinder by which the pressure is produced. INOCULATION FOR FEVER AND CHOLERA. 

It consists of a metal piece let into the cylinder at| The reported experiments incholera inoculation 
opposite ends of a diameter of the latter. These | which have been made in Spain and reported suc- 
two pieces or sockets are perforated, and a trun- | cessful have also been to some extent paralleled by 


claimed that by either of these methods the paral- 
lelism of the stones can be very exactly maintained. 
M. F. Lefevre, of Maintenon, shows a system 
illustrated by Fig. 4. The top stone is hung ona 
hard steel centre a, being supported on an ad- 
justable bearing in the centre of the frame A which 
carries the stone by means of the brackets /. The 
lower portion of the step which terminates with the 
steel centre a, is coned at b, and upon it is placed the 














experiments on inoculation for yellow fever in Rio 
de Janeiro, the capital of Brazil. The practitioner 
is Dr. Domingo Freire, and according to the Rio 
News, an English newspaper of the country, no less 
than 1109 persons of different nationalities and 
ranging in age from one month to sixteen years, 
were inoculated between December 22 last year and 
March 22 this year; that is to say in a period of 
three months. The inoculation is performed by 
sub-cutaneous injection of attenuated lymph in the 
deltoid region of the arm. All of these patients 
except one are reported to have experienced 
general indisposition, elevation of temperature, and 
other attendant symptons of the operation, but 
after twenty-four hours these ceased and without 
medical intervention. In many cases the inocula- 
tion was done in houses where a few hours before 
persons had died of yellow fever, but despite this 
disadvantage none of the cases of inoculation are 
said to have been followed by any serious accident. 


EFFects oF INDUCED CURRENTS. 

M. Eugene Demargay has communicated a paper 
to the French Academy of Sciences, in which he 
shows that there isgood grounds for believing thatthe 
temperature of the induction spark depends almost 
entirely on the intensity of the extra current of 
rupture of the primary or inducing circuit of the 
coil, and the reduction more or less complete of the 
spark formed on that rupture by the condensers 
placed in the inducing circuit at the terminals of 
the interrupter, as employed by M. Fizeau. Its 
energy appears to pass into the induced spark, so 
that in order to have the last as hot as is required 
with a given bobbin it is necessary to increase the 


| extra current of rupture by making the intensity of 


the exciting current increase, and attaching to the 
terminals of the interrupter condensers capable of 
reducing the spark to convenient value. The re- 
mark has a special value in the application of the 
induction coil to spectroscopic observations. While 
upon this subject we may mention the curious ob- 
servations of Mr. Shellford Bidwell to the effect 
that when a vacuum tube coloured by the induction 
spark is slowly rotated a grey spectre or ‘‘ ghost” of 
the tube may be observed at an angle of about 
40 deg. from it. Mr. Bidwell considers the effect 
due to a reactionary image in theeye. 


Train LIGHTING. 

Electricity has lately been tried for train light- 
ing in Germany, at Frankfort-on-the-Main. The 
experimental train consisted of a first, second, 
and third-class carriage, and a luggage-van con- 
taining a Mochring dynamo and twenty-six accu- 
mulators. The dynamo was driven by pulleys 
and belts from the axle of the wheels of the van at 
a speed of 700 revolutions per minute, when the 
train was running at a speed of 18 to 42 miles per 
hour. When the speed was less than 18 miles per 
hour the lamps were thrown out of circuit with the 
dynamo and accumulators, and fed from the accu- 
mulators direct by an automatic commutator. 
During the day the accumulators were charged with 
the lamps out of circuit. The installation cost 
125!., and weighed about 12 cwt. There were 
twelve incandescent lamps in all, and the cost of 
fitting up each carriage is estimated at from 3/. to 
4l. The experiments demonstrated that the elec- 
tric light is capable of lighting trains in motion and 
during stoppages; and the cost is estimated at 
about 1d. per lamp per hour. The trials continued 
for six weeks, and as everything was done auto- 
matically except at starting, the attendance required 
was slight. The difficulty of breaking up a train 
and shunting on to a new line while keeping the 
carriages lighted does not, however, seem to have 
been dealt with in these experiments. 


PYROMETERS. 

At a recent general meeting of the German Union 
of Manufacturers of Refractory Products, the 
subject of pyrometers was discussed. Herr Seger, 
an authority on the subject, stated that so far no 
pyrometer of any kind had given satisfaction to a 
sufficient degree to establish it in use and favour. 
For temperatures over 500 deg. Cent. they are not 
reliable, and cannot be used for such purposes as 
regulating the temperature of ovens in porcelain 
manufacture, &c. The electric pyrometer of Sie- 
mens is not safe, even with careful handling, as 
after being used several times different pyrometers 


hardly ever give corresponding readings. This 
apparatus also requires very frequent repairs. In 


many works so called ‘‘ pyroscopes” are employed 
with advantage to approximately regulate and judge 





of the temperature of ovens and furnaces, Alloys 
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of gold and silver, and of gold and platinum, of 
varying proportions are used, but such alloys are 
only recommended up to temperatures of about 
1200 deg. Cent. In firebrick and porcelain works 
use is made of a graduated series of mixtures of 
fireclay and ground felspar, also of felspar, quartz, 
and fireclay. These mixtures are made into cubes 
of 2 to 3centimetres in height, and are placed so that 
they can be seen through little spy-holes left for 
the purpose in the sides of the funaces. They give 
way at first, by the rounding off of the corners, 
when the fusion temperature has been reached. 
A New Process or LIQUEFYING OXYGEN. 

Liquid ethylene, ‘‘ boiling” in the open air, pro- 
duces cold such that compressed oxygen reduced 
to that temperature, enters into ebullition when the 
pressure is reduced. M. Cailletet has now suc- 
ceeded in liquefying oxygen by means of ethylene 
boiling in open vessels. This is done by the simple 
process of blowing into it a current of air or oxygen 
which has been cooled to a very low temperature. 
The apparatus consists of a steel reservoir with an 
orifice below, which opens into a copper spiral pipe 
3 to 4 millimetres in diameter, closed by a stop- 
cock. This pipe is cooled to —70 deg. Cent. by 
evaporation of chloride of methyl, and the ethylene 
is cooled as it flows out through the pipe. The 
ethylene is received in an eprouvette of thin glass 
placed in a vessel of dry air, and its evaporation is 
accelerated by a current of cold air or hydrogen. 
The oxygen compressed in a glass tube and exposed 
to this cold, resolves itself into a colourless liquid. 
The temperature of the ethylene, as measured bya 
hydrogen thermometer, was found to be —123 deg. 
Cent. M.. Cailletet hopes to reduce the tempera- 
ture still lower by cooling the hydrugen current 
with greater care. The spiral tubes, in which the 
air or hydrogen circulates, were cooled by evapora- 
tion of chloride of methyl rapidly evaporated by 
means of an air-current previously cooled. By 
quickening the evaporation of ethylene in this way 
the experiment of liquefying oxygen can be per- 
formed in an ordinary laboratory or physical lec- 
ture room. 


MANUFACTURE OF CHLORINE Gas. 

We recently gave some account of the process in 
use in France for obtaining chlorine gas from mag- 
nesium chloride, a process of special importance as 
being one of the proposed means of enabling the 
Solvay ammonia-soda process to manufacture 
bleaching powder as a bye-product. Another pro- 
posal, also of French origin, is to deal with the 
caicium chloride which results in the ammonia- 
soda process from decomposing ammonium chloride 
with lime. This calcium chloride is to be heated 
together with pure silica and manganese peroxide. 
A decomposition takes place, causing the liberation 
of chlorine gas according to the formula 

CaCl, + MnO, + 2Si0. =2Cl. + Ca SiO, + Mn SiO. 
An arrangement is proposed by which the calcium- 
chloride liquor is evaporated down in an iron pan 
till a crust begins to form. It is then tapped down 
to another pan lying at lower level, where it is 
evaporated quite todryness. Then 500 kilogrammes 
of ground chloride are mixed with 450 kilogrammes 
of manganese peroxide, and 550 kilogrammes of 
silica. This mixture is then heated to redness 
upon plates of fireclay placed overa firegrate. The 
waste heat from this grate passes under the two 
evaporating pans above mentioned. The chlorine 
gas resulting from the decomposition is passed off 
by a tube and enters a cooler, after which it passes 
into a stoneware vessel containing water and man- 
ganese peroxide. This is necessary, because any 
water left in the calcium chloride causes the evolu- 
tion of hydrochloric acid, together with the chlorine. 
This hydrochloric acid is decomposed by passing 
through manganese peroxide, more chlorine being 
produced, which is drawn away with the original 
chlorine for use in the manufacture of bleaching 
powder as usual. 


VotumeEtRIc EstIMATION oF PHosPHORUS IN IRON 
AND STEEL. 

Our contemporary, the Engineering and Mining 
Journal, draws attention to a useful and rapid 
method for determining phosphorus in iron and 
steel, which, though not new, is not generally known 
or used ; but which seems very well adapted for 
determinations the object of which is not so much 
extreme accuracy as rapidity of execution, and to 
make sure that the phosphorus in any given sample 
is within a certain limit. The description is given 
by a correspondent of the paper who saw it in use 








meter to a potential notably different from that of 
the air (for example, 8 to 10 volts), and this difference 
of potential is very variable during the period of 
combustion. In particular, when the incandescent 
part descends below the brass stem supporting the 
wick and forms a red-hot crown around that stem, 
the potential of the electrometer may be over 100 
volts higher than that of the air where the combus- 
tion takes place. These observations of M. Pellat 
are very important, as likely to call in question the 
value of all data on atmospheric electricity hitherto 
obtained by the “ water dropping collector” and the 
match-burning portable electrometer of Sir William 
Thomson. It is very questionable, now, if the ob- 
servations made with the latter instrument can be 
relied upon at all. However this may be, M. Pellat 
has found that a gas flame burning at the end of a 
metal jet, insulated and connected to the electro- 
meter, brings the needle of the electrometer alnx st 
instantly to the potential of the air at the point where 


at the steel works at Peine, in Hanover. The 
method depends upon measuring the volume of 
precipitated phospho-molybdate of ammonium. 
A special burette is used, the length of which is 
155 mm. to 160 mm. Its lower part, in which the 
molybdate precipitate is measured, is 3mm. in- 
ternal diameter for 80 mm. of its length, and is 
graduated from the bottom in lengths of 1 mm. 
The upper portion is much wider, having a diameter 
of 22mm. The transition from the wide to the 
narrow part is gradual, so that either no preci- 
pitate lodges there, or it is easily shaken down by 
a few taps on the burette. The determination is 
made as follows: Of the iron or steel 0.0882 
gramme is taken and dissolved in 10 to 12 ce. of 
nitric acid of specific gravity 1.2. When completely 
dissolved, the phosphorus is precipitated in the 
same glass by addition of the molybdate solution. 
The precipitate is allowed to settle and the bulk of 
the liquid is removed by decantation, after which 


the precipitate is washed into the burette. Every | the flame is burning. Inasmuch, however, as a gas 
fourth division on the burette is numbered. That! flame is known to generate electricity in burning, M. 


Pellat sought to tind out what potential it gave rise to. 
For this purpose the gas jet was inclosed in a hollow 
metal cylinder closed at the top, in which were 
several holes to allow of draught. This apparatus 
behaved like a battery element. Wires, connected 
one to the gas burner and one to the cylinder, 
formed the poles, which gave a constant difference 
of potential which varied with the nature of the 
gas being burnt, the nature of the metal forming 
the burner, and the nature of the internal surface 
of the inductor or cylinder. Thus with hydrogen 
gas, brass burner, and copper inductor, the electro- 
motive force was 0.30 volt, with zine cylinder 0.58 
volt, with zinc burner and copper cylinder it was 
only 0.09 volt. With platinum burner and copper 
cylinder it was 0.45 volt, and with platinum burner 
and platinum cylinder it was only 0.10 volt. With 
ordinary lighting gas, however, a platinum burner 
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ATMOSPHERIC ELECTRICAL MEASUREMENTS. When the other metals were tested the mercurial 

It has been recognised that apparatus in which | tube was replaced by a hollow bobbin of wire rolled 
the flow of water is caused to make an electrometer | on an ebonite frame pierced with holes to allow of 
needle indicate the potential of the air at any point, | the mixing of the liquid. The resistance was mea- 
are somewhat tardy in action. The use of a slow-|sured by a sensitive Wheatstone balance, the 
burning match, such as the paper wick impregnated | standard resistance being a column of mercury kept 
with nitrate of lead, which is so much employed | at 0 deg. Cent. The investigators found that the 
with portable electrometers, is also still slower in| empirical formula of MM. Mascart, Nerville, and 
action, and M. Pellat has just pointed out that they | Benoit, for the apparent resistance of mercury in 
ought never to be used at all for very precise obser- | glass, upwards of 0 deg. is applicable until the tem- 
vations, because the combustion charges the electro- | perature of congelation is reached. In solidifying, 


is to say, the fourth from the bottom is No. 20, the 
eighth is No. 40, and so on up to 340, the interme- 
diate divisions being reckoned of course in propor- 
tion. The number of the division which marks 
the height of the precipitate, after it has stood a 
given time to settle, is multiplied by 2.5 (which is 
a factor resulting from experiment) and the figure 
so obtained gives the amount of phosphorus in the 
iron or steel in thousandths per cent. The operation 
lasts three to four hours. The special burettes are 
made by Desaga, of Heidelberg, and cost 14 marks, 
or 1s. 6d. each. 


Compounbs FoR REMOVAL OF BorLer SCALE. 

The nostrums used as solvents for boiler scale 
rarely serve their purpose. A few years ago, in the 
course of an inquiry as to certain phenomena of 
suspected scientific value after a boiler explosion in 
Boston, U.S., it was learned that the fireman, in 
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the mercury becomes suddenly more conductive in 
a ratio which, at —40 deg., is equal to 4.08. The 
resistance of solid mercury afterwards decreases 
regularly as the temperature is lowered. Between 
—40 deg. and —92.13.deg. it is faithfully repre- 
sented by the formula 


n=r”r 


-_— 

1-40a 
in which t represents the temperature Centigrade, 
and a=0.00407. This coefticient a is nearly five 
times greater than that for liquid mercury, and ap- 
proaches in magnitude the coefticient for other pure 
solid metals. For silver, aluminium, magnesium, 
and tin, the resistance was found to be represented 
by the formula 

Ye = 1 (1+at) 

and the values of a found from numerous observa- 
tions at different temperatures were as follows : 


Limits of Temperature. 


a deg. deg. 
Silver ... 0.00385 +29.97 to —101.75 
Aluminium 0.00388 +27.7 ,, — 90.57 
Magnesium ... 0.00390 0 ,, — 8831 
|) .. 0.00424 0 ,, — 85.08 


These values of a, which are near those for the 
same bodies at 0 deg. C. according to Mattheissen’s 
experiments, are almost identical for the first three 
metals. The value of a corresponding to solid 
mercury is between the value common to mag- 
nesium, aluminium, and silver, and that of tin. 
The experiments with copper were still more com- 
plete, and give the following values for a from 
thirty measurements, divided into three groups: 
Limits of Temperature. 


a deg. deg. 

Copper... 6.00418 0 to— 58.22 
ye ce 0.00426 —68 65 ,, —101.30 
yo 0.00424 = 113.08?” —199'82 


These values of a are a little greater than those 
for Odeg. got from the formule of Mattheissen and 
Benoit. Otherwise the variation of resistance had 
a regularity which dispensed with the need of re- 
curring to the hydrogen thermometer to measure 
temperatures between — 20 deg. and -123deg. At 





this last temperature no variation of a was found, 
which seemed to indicate that the concordance of | 
the resistance and temperature was less complete | 
for lower temperatures. The spiral, in fact, be- 
haved like a low-temperature thermometer. Iron | 


of carbonaceous residue than hammered steels. This, he 
remarks, agrees with the observation that the action of 
rolls is less powerful that that of the hammer in improving 
the quality of steel. He ascertained that the effects of 
heat were sensibly the reverse of those produced by 
hammering and hardening. Thus hardened steel, havin 
been annealed during periods from a few hours to severa: 
days, has, on solution, yielded amounts of free carbon 
(i.e., graphitic carbon) proportionate to the duration and 
intensity of the process of annealing ; and to the steels 
thus softened, their original qualities or chemical pro- 
perties with respect to acids, are only restored by ham- 
— and hardening. However long the process of 
annealing, a little carbon always remains in the combined 
state. Caron found this to be the case after annealing 
during 15 days and nights.” 

I will now refer to the interesting paper on the harden- 
ing of steel, communicated by Akerman to the Iron and 
Steel Institute in 1879, in which he mentions the observa- 
tions of Caron, as well us others to the like effect made 
subsequently by my old friend, Ludvig Rinman. From 
these observations Akerman draws the conclusion, that rol- 
ling and hammering, but especially hardening in the usual 
manner, ‘‘ cause a more intimate union between the iron 
and the carbon,” which union may be relaxed in a greater 
or less degree by reheating and subsequent slow cooling. 
This conclusion may or may not be correct ; but I venture 
to suggest that further evidence is required to prove its 
correctness. Carbon, in the state of what is termed com- 
bination, being unquestionably the cause of the harden- 
ing of steel, it follows that in proportion to the amount of 
carbon in that state the greater will be the hardness of the 
steel. Now, the process of annealing withdraws more or 
less of the carbon from the state of combination, and 
what is so withdrawn appears in the form of carbide of 
iron, or of a mixture of carbide and graphite, which, there 


is good reason to believe, exerts no hardening action what- | 


ever. But it does not necessarily follow from this that 


the carbon, which is not withdrawn, is in a less intimate | 


state of combinatiun than when the whole of the carbon 
was in that state. The withdrawn carbon is to be re- 
garded as so much inert or non-hardening matter; or, 
what is equivalent, the steel contains less of the essential 
hardening material. But the inference, that when there 
is less of this hardening material in steel the intimacy of 
union between the iron and carbon must also be propor- 
tionately less, is not justified. AJl that can be contidently 
affirmed is that a smaller quantity of the hardening mate- 


rial is present, not, I repeat, that decrease in the quantity | 
of that material necessarily implies a correspondingly less | 


intimate degree of union between the iron and carbon 
which remain combined. Further, if Akerman’s view be 
correct, it seems a little strange that when there is most 


| carbon in the combined state, and the union between the 


iron and carbon is most intimate, the specific gravity of 
the steel should be greatest, as is unquestionably the 
act. 

In speaking of tenacity or tensile strength, it is neces- 
sary to bear in mind that the usual mode of ascertaining 


between the cap and the surface of the metal to amount 
to 30 cubic inches. Whether this process was ever tried, 
and, if so, with what result, I am unable to say. 

Liquid carbonic acid has been used for compressing 
steel at Krupp’s Works at Essen, and, it is reported, with 
success. The top of the mould, when closed, is connected 
by a pipe with a vessel containing liquid carbonic acid, 
heated sufficiently to produce the necessary degree of 
vapour tension, which, at 400 deg. Fahr., is said to 
}amount to 800 atmospheres, or only slightly to exceed 
5 tons to the square inch. I have heard it rumoured that 
the process has been abandoned, but whet!:«r truly or not 
I cannot say. 

In 1876 Sir Joseph Whitworth had the kindness to per- 
mit me to see his process in operation, and was present at 
the time. The charge of molten steel was from 7 tons to 
8 tons, and the pressure about 7 tons to the square inch. 

My friend and former student Mr. Greenwood, recently 
appointed to a professorship atthe Firth College, Sheffield, 
who was for some time at Sir Joseph Whitworth’s works, 
and subsequently at Iron Works in Russia, informs me 
that the Whitworth process was in operation there, but 
the pressure applied considerably exceeded 7 tons to the 
square inch. 

My friend, Mr. J: D. Ellis, of Sir John Brown and 
Company’s works, Sheffield, has recently patented a 
method of heating the feed-tubes of moulds and main- 
taining them at the required temperature; and also a 
method to be used in the casting of iron or steel, which 
consists in fixing a feed-tube to the top of the mould, and 
maintaining it at such a temperature as will keep the 
head of metal in a molten state, until the metal underneath 
has become solidified. It seems to be a reasonable idea, 
as by this means the escape upwards of bubbles of gas 
| would obviously be facilitated, inasmuch as the solidifica- 
| tion of the metal at the top of the mould might be re- 
tarded, as long as required to enable the gas to pass off. 

If time permitted and your patience were inexhaustible, 
I should be disposed to consider, at some length, the 
question of the occlusion of gases by iron and steel. But 
although that is out of the question, yet I cannot refrain 
from saying a few words on the subject- In February, 
1874, a paper ‘‘ On the Effect of Acid on the Interior of 
Iron Wire,” was communicated by Professor Osborne to 
the Literary and Philosophical Society of Manchester, 
which may not have attracted so much attention as it 
seems to deserve. Iron wire, when acted upon by dilute 
sulphuric acid, was found to be brittle and break easily 
on bending, but to recover its flexibility in the course of 
two or three days. The brittleness proved to be due to 
| occluded hydrogen. Cailletet communicated to the French 
| Academy in 1875 a report of his experiments on the same 
| subject, some of the results of which are exceedingly 
| interesting. Much has, as you are aware, been published 
| from time to time concerning the nature and source of the 
| gas evolved from molten steel ; but this subject, like many 
others relating to the metallurgy of steel, seems as yet to 
be far from exhausted. In 1863, M. de Cizancourt com- 
|municated to the French Academy some remarkable 














| 


and platinum stand apart from other metals both | it, ‘by the application of a slowly increasing rupturing | views concerning the occurrence of gases in steel, which 
in their variation of resistance above and below | force, may lead to very erroneous conclusions regarding | he conceived to play an important, if not essential, part in 


zero. The formula 

m= 1 (1+at) | 
holds for iron from Odeg. to - 92deg. with a=| 
0.0049, but it does not apply to platinum. The | 
value of a deduced from this formula, which at | 
Odeg. would be 0.0030, increases as the temperature | 
is lowered, and becomes 0.00342 for an_ inferior 
limit equal to —94.57 deg. Platinum approaches 
the other metals in proportion as the temperature 
is lowered. These experiments prove that the 
electric resistance of many pure metals decreases 
regularly as the temperature falls from Odeg. to 
—123 deg., and that the coefficient of variation is | 
much the same for all. It is probable that their | 
conductivity at temperatures below —200deg. be- | 
comes very great. MM. Cailletet and Bouty are 
continuing their interesting experiments at. still 
lower temperatures obtained by means of the rapid 
evaporation of liquefied gases. 


THE IRON AND STEEL INSTITUTE. 
Address of the President, Dr. Percy, F.R.S. 
(Continued from page 589.) 

AFTER what I have now stated concerning the mode of 
existence of carbon in steel, the question naturally arises, 
whether intense pressure applied to steel during its pas- 
sage from the molten to the solid state, and for some time 
after its solidification, may not only sensibly affect the 
mode of existence of the carbon which it contains, but 
also its distribution through the mass? We may indulge 
in speculations upon it and frame hypotheses, but without 
facts—and we have none—derived from accurate experi- 
mental investigation, that question cannot be answered. 
Here, then, is another problem which I venture to sug- 
gest as eminently deserving attention from those who are 
engaged in the manufacture of steel, and indeed of others, 
who possess the necessary skill in chemical analysis. I 
need not expatiate on the desirability of solving this pro- 
blem, because it is obviously of much interest in a 
scientific point of view, and the solution of it may lead to 
practical results of importance. 

That the mode of existence of carbon in steel is affected 
by hammering and rolling, was demonstrated by Caron in 
1863 ; and on this point I ask your permission to quote a 
short notice, which I published in 1864. ‘‘ Caron found 





that rolled steels, ceteris paribus, yielded a larger amount 


| the fitness of iron or steel for special purposes. A piece 


of metal, when so tested, may be found to have a much 
higher tenacity than when it is tested by the sudden 
application of the stretching force. In the former case it 
may resist a degree of force, which, in the latter case, will 


break it. The same is also true of ductility. In speaking | 


or writing about ductility, I have long felt the want of a 
word to express clearly the capability of sudden extension 


| without fracture, or, in other words, the property of rapid | 


extensibility, but have not, as yet, had the good fortune 
to find one. 

This property of rapid extensibility I have never seen 
exemplified in so remarkable a degree as in the case of Sir 
Joseph Whitworth’s gun-steel, though other persons, who 
have had larger opportunities of observation than myself, 
may have seen other steel possessing this property in an 


equal degree. It is a property which obviously should be | 
| regarded as of paramount importance by the manufac- | 
turers of steel guns, especially those of large dimensions | 


intended for use in the Navy. I have in my collection a 
specimen of Whitworth metal, for which 1 am indebted 
to Sir Joseph, which affords a striking illustration of the 
property in question. It isa hollow cylinder 8 in. long, 
0.8 in. in bore, and 0.2 in. thick. It was tested by closing 
each end and exploding gunpowder within it, which 
caused it uniformly and increasingly to bulge outwardly 
from each end towards the middle, the external diameter 
in the widest part after explosion being 1.6 in. Not the 
slightest indication of a crack can be detected either on 
its internal or external surface. 

I may remind you that various methods have been tried 
for the compression of steel, of which I will mention two. 
A kind of gunpowder was proposed for this purpose in 
the United States in 1869. It was recommended for the 
casting of steel cannon, with the special object of pre- 
venting blowholes. The metal was run into a suit- 


able mould, the mouth of which was immediately | 


afterwards hermetically closed by a metallic cap, fixed 
firmly in its place by bolts or otherwise. 
centre of the cap was fitted a vertical pipe, provided 
with a stop-cock at its lower end, while its upper 
end was closed by a washer pressed by a bolt so as to act 
as a safety valve. Before attaching the cap at, say, an 
inch from the surface of the molten metal, a charge of 
about a qusrter of an ounce of a powder, composed of 
80 per cent of nitre and 20 per cent. of charcoal, was put 
into the vertical pipe between the stop-cock and the 
washer. On opening the stop cock, the powder falls on 
the metal, ignites, and, it is said, produces about one-third 
of a cubic foot of gas at the temperature of 3000 deg. 
Fahr., which exerts a pressure equivalent to that of a 
head of liquid metal 90 ft. high, supposing the capacity 


In the | 


| the process of hardening. The elasticity of hardened steel, 
| he says, proceeds from that of the imprisoned gas, con- 
| sisting of carbonic oxide and nitrogen. There is one 
| point, and one only, touching the steel and gas question, 
to which I will ask your attention, and it is this: In the 
running of molten steel from a furnace, as well as in the 
| pouring of it from a crucible, a superficial oxidation to a 
certain extent must occur, owing to the presence of atmo- 
spheric oxygen, attended with the production of carbonic 
oxide. There is, then, the possibility of bubbles of car- 
| bonic oxide and of atmospheric nitrogen getting entan- 
gled, so to speak, in the mass of the metal, and being 
| carried down into the ingot mould. Now, so far as con- 
| cerns carbonic oxide, it would be worth trying the experi- 
ment of pouring the metal through common coval-gas, with 
a view to ascertain whether the formation of carbonic 
oxide might not be thereby prevented. I have suggested 
such an experiment to one or two friends who are practi- 
cally engaged in the manufacture of steel, and they have 
| undertaken to make it; even if the result be negative, it 
| would, nevertheless, be interesting. I have tried similar 
experiments in the casting of copper, which were attended 
| with decided and satisfactory results, as evidenced by the 
| greater compactness in structure of the metal and by its 
| higher specific gravity. 
| {venture to suggest to the members of the Iron and 
| Steel Institute for their consideration the question, whe- 
| ther it might not be desirable from time to time to pro- 
| pose subjects for papers relating to the metallurgy of iron 
|andsteel? The Institution of Civil Engineers some years 
| ago adopted this practice with reference to civil engineer- 
ing and collateral subjects, which, I believe, has been 
found satisfactory. The enunciation of specific problems 
in adefinite form may be the means of attracting the 
attention of iron and steel metallurgists, and inducing 
them to attempt their solution. Notwithstanding the 
great addition which, in recent years, has been made to 
| that department of knowledge, for the promotion of which 
this Institute was specially founded, that addition, it 
may safely be predicted, is as nothing compared with 
what will be made hereafter. There are innumerable 
subjects as to which we are still sadly in the dark, even 
such an apparently elementary one as carburised iron. 

It is not many years since that we had to grope about 
to discover an analysis of iron ore or of pig iron, whereas 
now we are actually overwhelmed with such analyses. We 
| are deluged with percentages of carbon, graphitic or com- 

bined, of silicon and manganese, of sulphur and phos- 
phorus. We are bewildered by this vast accumulation of 
material, like the traveller in the mazes of a primeval 
| American forest. What is now wanted is the man to 
reduce it to law and order, to evolve from it principles for 
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our sure guidance. But the problem is so intricate and 
complex that no common brain can solve it. 

ho, at present, can tell us what the physical pro- 
perties of pure iron, after fusion are? Who has an accurate 
knowledge of the properties, chemical as well as physical, 
of compounds of pure iron and pure silicon in various 
proportions? Who can give us certain information as to 
the modes of existence of manganese, silicon, and phos- 
phorus, when present together in pig-iron ? Who can state 
positively and explain satisfactorily the modus operandi of 
manganese in the various processes in which it is used by 
iron and steel manufacturers? This reminds me of an 
anecdote that may amuse my audience. About forty 
years ago my friend, the late Mr. Joseph Gillott, and 
myself were talking together in Birmingham, when the 
use of manganese by cast-steel makers suddenly became 
the topic. Now, Mr. Gillott was a native of Sheffield, 
and had had great experience in the use of steel suitable 
for steel pens. As soon as the word manganese was men- 
tioned, he.showed unmistakable signs of mental disturb- 
ance, and exclaimed, ‘‘ Sir, we have never had any good 
steel since that —— manganese (I omit the emphatic 
monosyllable uttered on the occasion) was introduced at 
Sheffield.” There is, I believe, no doubt that a good deal 
of cheap and inferior iron was used in the manufacture of 
cast-steel, which, without the use of manganese, would 
not have yielded a merchantable product. At the pre- 
sent time it is essential to the production of serviceable 
steel by methods most extensively in operation. But can 
there be no good steel of any kind without the use of 
manganese? If not, how is the production of steel of the 
highest quality at Sheffield, before it was used there, to be 
explained? There are many points, I submit, touchin 
the manganese steel question which’ yet require carefu 
investigation. 

The nitrogen iron and steel question should, I think, 
by no means be regarded as finally disposed of, for which 
opinion, if time permitted, I would assign my reasons at 
length. Why isit that in the process of case-hardening 
iron animal matters, or certain other substances rich in 
nitrogen, should always be employed? Is any nitrogen, 
or any compound of it, imparted to the case-hardenéd part 
of the iron? 

Much yet remains for careful investigation concerning 
the alloys of iron. Some of those of chromium and iron 
have, of late, excited considerable attention, and been 
found, it is reported, to admit of valuable practical appli- 
cation. From information derived from various sources, 
and from experiments of my own on a small scale, I am 
induced to propose this subject as one well worthy of con- 
sideration by iron and steel workers. 

Having now concluded what may be termed the tech- 
nical part of my address, I have to ask the favour of 
your attention fur only a short time to a few other sub- 
jects of a less abstruse character. I fear I may have 
tried your patience to an unreasonable extent, and, if so, 
I beg to tender to you my respectful apology for such in- 
discretion. If I had been addressing a modern popular 
quasi scientific audience, I should have taken a different 
course, and striven to please the intellectual taste by pre- 
senting my material in a more palatable form, either by 
garnishing it with rhetorical flowers, or spicing it so as to 
render it more easily digestible. But, gentlemen, you do 
not constitute such an audience, and the object of your 
meeting here is serious business, not amusement. For 
that reason I feel sure you will accept the apology which 
I have tendered, even though you consider the charge of 
indiscretion proved against me. 

The question, whether it be justifiable for the Govern- 
ment to conduct manufacturin; a, is one which 
has often been discussed, and which is exciting special 
attention at present. As it is a question in which many 
members of the Iron and Steel Institute are personally 
interested, I have no hesitation in making it the subject 
of a few remarks. I have frequently been struck with 
the singular notions which a large section of the public 
entertain respecting the word Government. They seem 
to view it as expressing some abstract body of men inde- 
pendent of, and apart from, the people; whereas it is only 
a term applied to what in reality is a board of directors 
elected by a majority of the people to manage their public 
affairs. If this be so, it follows that this board, the 
Government, is bound to do what it considers most con- 
ducive to the advantage, not of a section, but of the whole 
people. Hence the question of Government manufacture 
must be considered solely with reference to general public 
advantage. It is a question of expediency, and not one 
in any degree involving abstract considerations of justice. 
If it can be shown that the people as a whole will be 
benefitted by the Government’s engaging in manufacture, 
then the Government is bound to take that course. The 
question at issue is narrowed to one of expediency solely. 

That it is not expedient for the Government to under- 
take manufacturing operations, except in a few special 
cases, is a proposition which is accepted as true by every- 
body who aon not been imposed upon by the wild schemes 
for what is called “‘the organisation of labour.” It is a 
proposition, moreover, the truth of which has been con- 
tirmed by universal experience. What, then, are the 
special cases to which Government manufacture ought to 
-be restricted? It ought not, asa general rule, to manu- 
facture that for which there is a constant and more or 
less regular demand by the public, and in the production 
of which there is active competition. Experience has 
shown that private manufacturers can always beat the 
Government in economy of production. They have large 
personal interests at stake, and are, consequently, com- 
pelled to make every possible effort to manufacture at the 
least cost in order to compete successfully with their 
rivals. In a Government manufacturing establishment, 
on the contrary, there is no such powerfully impelling 
motive for economy. The workmen employed therein 


facturers. How much ~ ye on management in manu- 
facturing operations we all know. But the management 
in Government works is necessarily entrusted to men 
who, however able and honourable they may be, have no 
personal interests at stake at all comparable with those 
of private manufacturers, and cannot, therefore, be ex- 
ted to be actuated by such a powerfully impelling force 
in the direction of economy as the latter. 

Although it is not needful to specify all the particular 
cases in which the Government might rightly engage in 
manufacture, yet there is one which may be selected for 
notice, because it specially concerns many members of 
the Iron and Steel Institute—it is that of the manu- 
facture of iron and steel for our dockyards and our 


arsenals, 
(To be continued.) 








THE TREVITHICK MEMORIAL. 

WE are informed by the honorary secretary that it is 
the intention of the Committee to close this fund. A 
meeting was held at the Institution of Civil Engineers on 
May 13th to decide upon how the funds collected are to be 
disposed of. The following resolutions were proposed, and 
it was decided to send acopy of the minutes, with a state- 
ment of account, to all members of the Committee, in 
order to elicit a full opinion upon the important matter of 
the disposition of the fund : 

**(1) That a sufficient sum of money be offered to the 
Council of the Institution of Civil Engineers for the 
establishment of a triennial Trevithick Gold Medal and 
premium of books.” 

**(2) That the Trustee or Council of Owens College, 
Manchester, be asked to accept a triennial Trevithick 
Scholarship tenable for one year.” 

‘*(3) That a copy of the bust of Trevithick, now in the 
theatre of the Institution of Civil Engineers, be placed in 
Truro Cathedral—if permission is obtained—together 
with a brass mounting on the base, showing how the 
memorial fund was raised, and how it had been ex- 
pended.” 


Statement of Account of the Trevithick Memorial Fund, 
13th May, 1885, 








Dr. 
1885. 
May 13. To amount paid E. and F. N. Bead & «-¢& 
Spon for printing ee wh 6610 0 
a Ditto Waterlow and Sons 1215 8 
ee Ditto Bedford Press 2118 6 
a Ditto R. Tilling os 46 5 6 
Hes Ditto various postages, &c. 59 6 6 
20616 2 
a Balance down.. 1491 13 6 
1698 9 8 
Cr. 
on By amount in the hands of the 
hon, treasurer as per minute 
book, May 13, 1885 a -- 1683 6 6 
is Interest on deposit account 1st 
January, 1885, to 13th of May, 
1885 - se ee ee 15 3 2 
—-— 1698 9 8 
a. By balance down .. o* 1491 13 6 
‘ By amounts promised, viz. : 
&£ « d. 
R. G. Tangye, Esq... 105 0 0 
Sir C. W. Siemens, 
thelate.. - 5 5 0 
May 28. W. C. Borlase, Esq. 
(paid) su as 20 
R. W. Richardson, 
Esq. .. es ee 220 
—— 114 9 0 
1606 2 6 
me By subscription from J, Vivian, 
Esq. ee a» os + : 28 





Water Suppty or St. Lovis.—The St. Louis Board of 
Public Improvement has received proposals for 800 tons 
of water-pipe. The bidders were the Camden Iron Works 
of New Jersey, 23,920 dols. ; the Cincinnati and Newport 
Iron Company, 25,806 dols.; Messrs. Shiekle, Harrison, 
and Howard, 19,960 dols., to whom the contract was 
awarded ; and the South St. Louis Foundry, 22,250 dols. 
The city is expending 550,000 dols. in extending its water 
works system. 

A New Zeatanp Morr.—The members of the Otago 
Harbour Board recently made a visit of inspection to the 
Cargill Mole. It was found that considerable progress 
had been made with the Mole since the last visit of the 
Board. Since the 22nd of September 500 ft. of staging 
have been constructed. This staging is a sort of skeleton 
wharf, on which three sets of rails are to be laid, so as 
to bring the material immediately over the spot where it 
is to be deposited. At present there is only one line of 
rails upon it, but when the embankment is widened the 
other lines will be laid. The embankment extends to 
the quarry, a distance of about 3000 ft., and the face of 
the quarry has been cleared, so that it is now in a good 
workable condition. The number of prisoners employed 
at the heads varies from thirty to forty ; but when the 
approach to the staging is completed, the number of men 
engaged on the work must be increased, as the plant is 
not now fully utilised, andin a little time another locomo- 
tive will be sent down. A large quantity of stone has 
been tipped from the staging, and extends from the end 
of the embankment for about 250 ft., but when two loco- 
motives and a sufficient number of men are at work the 
progress will be more ,rapid. It may be mentioned that 
the rock used is very dense, and that it can be obtained 
in immense blocks, and in any quantity. It is the intention 
of the Board to push on the work with expedition, and a 
contract for another 500 ft. of staging has been let to Mr. 


THE MAXIM MACHINE GUN, 

Description of the Maxim Automatic Machine Gun.* 

By Mr. Hrram 8. Maxrm, of London. 

Previous Machine Guns.—The first practical machine 
gun is believed by the writer to be that made by Dr, 
Gatling, an American inventor, by whom it was presented 
to the United States Government about 1863. In its 
earliest form it was not made for firing metallic cartridges, 
and was constructed with a series of steel sections, which, 
after having been previously loaded by hand, were one after 
another brought up to the breech of the barrel and pressed 
firmly against it at the instant of firing. None of the 
Gatling guns however appear to have been actually used 
in the field before the close of the American war in 1865, 
The next machine gun of any note was that of Hotchkiss,+ 
another American inventor, who took it to France, where 
he established a large factory, and has supplied his guns 
to nearly all the principal governments in the world. 
This gun was followed by the Nordenfeltt and the 
Gardner.$ 

All four of these machine guns depend bs gs hand 

power for performing the various operations of loading, 
firing, and extracting the empty shells. Three of them 
are worked by a crank, while the Nordenfelt gun is 
worked by means of a lever, like an ordinary pump. As 
considerable force is required for working either the 
crank or the lever, the gun has to be mounted on a very 
firm stand or base, in order that it may not be rendered 
unsteady by the motion given to the handle, This neces- 
sity precludes the possibility of turning these guns with 
any degree of freedom; excepting the Hotchkiss gun, 
which is essentially a slow-firing gun, firing only about 
forty shots per minute, and is the only one that can be 
moved freely while firing. 
These guns are each provided with a magazine of ammu- 
nition. The Hotchkiss magazine holds about a dozen 
cartridges ; and the quick-firing Gatling, the Nordenfelt, 
and the Gardner, have each a magazine holding about a 
hundred. The magazine is placed on the top of the gun, 
and with any great rapidity of firing has of course to be 
replenished very often; for which purpose two men, at 
least, are required, who are cmepiied to expose them- 
selves above the gun, both the magazine and the men pre- 
senting a target to the enemy’s fire. 

The workmanship of all four of these guns is exquisite. 
Their weak point does not lie here, but arises from another 
cause which would be very difficult to remedy in them. 
It is said by some military men that no machine gun has 
ever been brought into action which has not become 
‘‘jammed” at the critical moment. Even if that be not 
strictly true, still the liability to accident from this cause 
is very great. A certain percentage of all cartridges fail 
to explode promptly at the instant of being struck: to 
use the technical expression, they ‘‘ hang fire.” Suppose 
that, while the handle of the gun is being worked at its 
highest speed, one of these sluggish cartridges happens to 
enter the barrel. It is struck; and instantly, before it 
explodes, the breech is opened, and the cartridge begins 
to be withdrawn again out of the barrel. At this instant 
the explosion takes place, breaks the shell in two, drives 
the front half forwards into the barrel, and blows the 
rear half out of the breech, and sometimes blows up the 
magazine. At any rate, it always drives the forward 
end of the cartridge firmly into the chamber of the barrel; 
and if the magazine does not explode, the next rotation 
of the crank drives a loaded cartridge into this chamber ; 
the gun then becomes blocked or jammed, and is of no 
further use. 

Maxim Automatic Gun.—It is many years since the 
writer conceived the idea of making a gun in which the 
recoil should be utilised for loading and firing ; but it was 
not until 1883 that he had any time to devote to this 
problem. Before commencing experiments he considered 
carefully the different methods which might be employed 
for working an automatic gun by means of power 
derived from the burning powder. In those which he 
afterwards experimented upon, the power required was 
derived in the six following ways: (1) Power derived 
from the gases escaping from the muzzle of the gun, either 
by utilising their pressure directly, or by employing them 
as an ejector to produce a vacuum in a chamber near the 
muzzle of the gun ; (2) power derived from the recoil of 
the entire gun; (3) power derived from the recoil of 
the barrel, the breech-block, and the lock ; (4) power 
derived from a backward motion of the cartridge in the 
chamber at the instant of exploding ; (5) power derived 
from only a portion of the cartridge moving backwards ; 
(6) power derived from the elongation of the cartridge at 
the instant of exploding. 

Experimental Apparatus.—The apparatus is now ex- 
hibited that was used for conducting experiments on a gun 
in which the power was derived according to the third of 
the above methods—namely, from the recoil of the barrel, 
the breech-block, and the lock. As the writer was the 
first to make a gun of this kind, he had no data whatever 
togoupon, and had therefore to contrive some kind of 
device for ascertaining both the quantity and the 
character of the power to be dealt with. This apparatus 
consists of two parallel steel bars, clamped into supports, 
and having the barrel and the breech-block mounted 
between them. The whole is so constructed that all of 
the parts areadjustable. The distance through which the 
barrel recoils before the breech-block becomes detached 
from it, is adjustable ; the further distance that the 
barrel travels backwards, after it becomes detached from 
the block, is also adjustable; the travel given to the 
striker is adjustable ; the angle at which the crank stands 





* Paper read before the Institution of Mechanical En- 
gineers. 
+ See ENGINEERING, page 467 ante. 
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at the instant of explosion is adjustable ; the amount of 
weight in the rotating parts and their distance from the 
centre of rotation are also adjustable. 


This experimental apparatus was made as far as pos- | 


sible of soft steel and brass, in order that the action of the 
gunpowder might be observed upon the various parts. If 
any part showed signs of yielding under the strain, it was 


obvious that this part required strengthening in the gun | 


ultimately to be made. The apparatus has already fired 
about a thousand cartridges, and at the present time is 
still in condition to be fired. With one hand on the 
muzzle the barrel can be pushed back with sufficient force 
to perform the whole cycle of operations for firing, the 
push of the hand taking the place of the recoil of the 
barrel. In this way it has been found that a pressure of 
about 60 Ib. travelling through a distance of { in. is the 
power required for working the gun, which is very much 
less than the actual power derived from the recoil, as de- 
termined approximately by the writer in experiments 
with a Winchester rifle of the ‘“‘ express” pattern. 

First Gun.—Having in this way determined the cha- 
racter and quantity of the power to be dealt with, and 
having ascertained the time required for the gas to escape 
from the barrel, as well as the strength required for the 
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lever L roll over them, the respective leverages change 
very rapidly in relation to each other, and become in- 
verted, with the result of imparting a rapidly accele- 
rated motion to the breech-block. Soneoquently while 
the barrel travels through the remaining 7; in. of its 
backward motion, the breech-block is driven backwards 
with sufficient force to carry the crank K over the back 
centre (Figs. 1 and 2); the radius of the crank is 3in., 
and the connecting-rod G, from the breech-block,‘is 6 in. 
long. The action of the lever L in accelerating the breech- 
block has also the converse effect of simultaneously retard- | 
ing the backward travel of the barrel; and all the} 
backward motions cease at the instant of the crank | 
passing the back centre. With freshly loaded cart- | 
ridges the momentum given to the crank and _ its} 
attachments is found sufficient to drive the breech-block | 
forwards again into its firing position and to fire the next | 
shot. But with old and weaker cartridges the gun is | 
found to work with greater certainty if a strong helical | 
spring P is used (Fig. 1) to assist in drawing the breech- 
block forwards again into its firing position after the | 
crank has passed the back centre. Consequently all guns | 





made after the very first experimental gun are now pro- 
vided with this spring. 
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several parts, and the distance through which they had 
to travel, the writer proceeded to make his first gun, the 
construction of which is shown in the accompanying 
engravings. 

he barrel A, Figs. 1 and 2, is encased throughout the 
greater portion of its length within a water-jacket, which 
projects from the front end of the casing that incloses the 
machinery. Its backward motion, cael by the recoil 
of a shot just fired, is, at first, opposed by a pair of flat 
springs, ene at each side, which have to be forced apart 
by toggle struts T T recessed into the sides of the barrel, 
as shown in the plan, Fig. 1, and in Figs. 9 to 11. As 
soon as these struts have passed the centre, the springs 
close together again, and thereby aid the further back- 
ward travel of the barrel. During the first half of the 
4 in. backward travel of the barrel it carries the breech- 
bluck B with it at the same speed, the two being 
secured fast together by the locking catch C, Fig. 2, which 
is held firmly down under the cressbar D. But when the 
barrel has moved backwards through ,’; in., the catch is 
free from under the crossbar, and is lifted by a projection 


crossbar, thereby releasing the breech-block from the 
barrel. 
upon the barrel (Figs. 1, 9, 10, and 11) encounters with 


Immediately upon the breech-block quitting the barrel, 
the tail of the extractor E (Fig. 2), which is a forked 
lever centred upon the barrel, comes against a stop fixed 
in its path ; and the forked end of the lever, which takes 
hold of the cartridge rim or flange at each side, withdraws 
the empty cartridge shell about fin. out of the barrel. 
Its extraction is then completed by a hook I attached to 
the same crosshead as the breech-block. The hook runs 
underneath a pair of long fixed springs F, by which it is 
pressed down upon the cartridge so as to keep a secure 
hold while extracting it ; but at each end the springs are 
curved slightly upwards, in order to reduce the pressure 
upon the hook in its foremost position, where it has to 
lift for catching hold of the cartridge flange, as well as in 
its hindmost position, where it has to be lifted again by 
the fixed crossbar J (Fig. 1) for releasing its hold of the 
cartridge. In this way the empty cartridge is drawn back 
into one of the grooves or pockets in the rim of the maga- 
zine or feeding cylinder M, which is mounted upon an 
axis immediately beneath and parallel with the line of 


: r | travel of the breech-block. 
on its front end coming in contact with the face of the | 


At the same instant a straight lever L centred | 


one of its arms a stop S fixed in the casing, while | 


its other arin bears against the toe of a sliding rod R, 
the rear end of which bears against the breech-block. 


with long bearing 
in Figs. 9 to 11; and as the slightly curved arms of the 


The magazine M (Figs. 4 to 7) is rotated intermittently 
by an arrangement of spiral ratchet-wheel and pawl, which 
issomewhat similarto the arrangement commonly employed 
in rock-drills for rotating the drill automatically between 
each blow; the motion of the breech-block in the last 


| part of its backward travel, when the empty cartridge is 
| entirely drawn out of the barrel, rotates the cylinder M 
Both the stop S and the toe of the red R are made | 


faces slightly curved, as shown | 


through half the pitch or distance to the next groove or 
pocket, which has already been charged with a fresh car- 
tridge ; and the first part of the forward travel rotates it 





through the remaining half, bringing the fresh cartridge 
into the exact line of the barrel before the front end of 
the cartridge has reached the rear end of the barrel. The 
grooves or pockets in the magazine are charged, one at a 
time, in each backstroke, from a belt of cartridges that 
passes over a flanged wheel W (Figs. 1 and 7), which 
is situated in front of the magazine M, and is geared to 
it. The flanged wheel W has recesses in each flange for 
the ends of the cartridges to liein. A hook or extractor 
H carried on the crosshead uf the breech-block, catches a 
cartridge in the backward travel of the breech-block, and 
draws it out of the belt into oae of the pockets on the 
underside of the magazine M, where it remains while 
carried upwards step by step to the barrel by the inter- 
mittent rotation of the magazine. The empty belt passes 
out through an opening in the left-hand side of the gun 
casing ; and through another opening on the same side the 
empty cartridges drop out, one by one, from the pockets 
of the magazine as it rotates. During the backward 
travel of the breech-block a hinged cover plate N (Figs. 1 
and 4) is thrown across laterally over the magazine by the 
pressure of a coiled spring, in order to prevent any risk 
of the cartridge being jerked upwards out of the magazine. 

As the crank approaches the back centre, towards the 
end of the backward travel of the breech-block, the tail of 
the cocking lever O, Fig. 2, which is pivotted upon the 
crosshead, comes against a fixed stud ; in the remainder 
of the backward travel the cocking lever then compresses 
the main spring, which isa helical spring coiled round the 


| striking pin ; and a suitable catch or sear (), also hinged 


upon the crosshead, finally catches the nose of the cocking 
lever, and holds the striker cocked in readiness for firing 


| the next shot. - 


The second half of the cycle of operations comprises 


| those which are effected by the forward travel of the 


breech-block with its connections; and consists in push- 
ing the fresh cartridge home into the barrel, locking the 
breech-piece, and releasing the sear () for firing the shot. 
As soon asthe crank has passed the back centre, it begins 
to push the breech-block forwards, with the fresh cartridge 
| in front of it; and through the lever L centred upon the 
barrel, Fig. 1, the quick travel of the breech-block imparts 
| a slow forward travel to the barrel, sufficient to carry it 
| forwards until the toggle struts T T pass the centre, and 
| the flat side springs are then in a position to urge it for- 
| wards to the end of its travel with the breech-block 
| locked fast against it. In this final travel of 1; in. under 
| the action of the side springs, the sear Q coming into con- 
tact with a cam U releases the striker, which fires the car- 
| tridge. The cam is connected with an ordinary cataract 
| or hydraulic buffer V, of which the by-pass is throttled by 
| an adjustable plug, Fig. 13; a hand-lever on the plug 
regulates the rate of firing so asto deliver any number of 
shots from two or three per minute up to as many as 600 
under favourable conditions. The handle on the cataract 
plug serves as a trigger for firing the gun by hand; for if 
| the by-pass be opened while the gun is loaded, the ex- 
plosion follows instantly ; and if it be entirely closed, the 
gun though loaded cannot be fired at all. 

The crankshaft K it fitted with a handle Z outside the 
casing and opposite to the crank, Fig. 1, by which the gun 
is worked by hand at starting, until the first shot has been 
| fired ; the recoil then comes into action for continuing the 
| firing automatically. 

The gun is 4 ft. 9in. long over all, from the muzzle to 
the rear of the casing that contains the firing mechanism. 
It stands about 3 ft. high upon its tripod. The belt sup- 
| plying the cartridges is made of two lengths of canvas, 
rivetted together at regular intervals with brass eyelets 
| and strips, so as to form a succession of loops, into each of 
which a cartridge is inserted by hand. When any belt is 
running out, a fresh one is hooked on to its tail end, 
without causing any delay to the continuous firing of the 
gun. By means of asimple appliance attached to the 
muzzle of the gun, the smoke can be deflected in any 
direction desired, sideways or upwards, so as to give the 
| gunner at all times a clear view ofhis aim. A gun of rifle 
| calibre can also be made practically noiseless. The simple 
water jacket encasing the barrel of the gun is found to 
answer very well for preventing excessive heating of 
the barrel, as the amount of heat required to evaporate 
water is so very great. 

Working of Gun.—The gun is mounted upon a tripod,* 
which is a very convenient stand for exhibiting its 
working. The tripod of course is not a necessary part of 
the gun, the mounting of which depends altogether upon 
whether it is wanted in the field or on shipboard. The 
crank handle projecting at the rear from the right-hand 
side of the gun, is necessary in order to work the crank for 
bringing the first cartridge into the barrel of the gun; 
also for removing from the barrel any cartridge which may 
have failed to explode. The cartridges for supplying the 
gun are placed ina box beneath, which may be made 
large enough to contain almost any number. In a light 
field carriage about 2000 would be a fair supply ; the box 
here shown holds 333, or one-sixth of that supply. 

In turning the crank handle forwards and backwards 
the feeding wheel or magazine is moved forwards one tooth 
at each turn ; so that when the end of a belt of cartridges 
is introduced into the feed chamber, one cartridge is 
drawn in at each turn of the crank handle. Seven turns 
will draw seven cartridges out of the belt, and there will 
then be six cartridges in the magazine of the gun, and 
one in the barrel. On pulling the trigger, the cartridge 
in the barrel will explode, and its empty shell will be 
expelled from the breech of the barrel, which will in- 
stantly receive a fresh cartridge from the magazine ; and 
the magazine in its turn will be supplied with another 
cartridge from the belt of cartridges. 

When a cartridge enters the barrel, and the breech- 
block presses it firmly home, the block closes the breech 














* See ENGINEERING, vol, xxxviii., page 431. 
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of the barrel securely, the two being firmly locked to 
gether during the explosion of the cartridge; and the 
breech cannot be opened again until the barrel, together 
with all its attachments, which participate with it in the 
recoil, has moved backwards through ,% in., being half 
of its total travel of fin. By the time they have moved 
back through this distance, 4 in., the shot is already 
some distance out of the barrel, and the pressure of the 
gases is so far reduced that it is quite safe to open the 
breech. As the barrel recoils further, it becomes de- 
tached from the other moving parts; and while it is 
stopping, the breech-block with its attachments is sent 
rapidly backwards to a still greater distance. This 
further backward movement removes the empty shell 
from the barrel, and cocks the hammer; and then.the 
return or forward travel of the breech-block pushes a fresh 
cartridge into the barrel, closes the breech, and pulls the 
trigger. 

Seven cartridges having been drawn from the belt into 
the magazine of the gun, there are now six of them in the 
magazine, and one in the barrel. The regulating lever 
of the trigger has been set forwards into such a position 
as will cause the gun to fire very slow. 

In this slow firing the whole of the various operations 
take place very rapidly, with the single exception of 
finally pulling the trigger for firing the shot. The speed 
of firing or rapidity of pulling the trigger is regulated by 
a piston working in the controlling cylinder or cataract, 
which has an adjustable by-pass from one end to the other 
(Fig. 3) ; the area of this passage way is regulated by a cock, 
and the cock is attached to the trigger lever. When the 
seven cartridges were fired very slowly, it was because 
the trigger lever was pulled back only far enough to open 
the cock very slightly. If the lever be pulled further back, 
the speed of firing will be greater ; while if it be pulled 
completely back against its stop, the whole seven car- 
tridges will be fired in less than one second of time. 

When the barrel with its attachments has recoiled 
through half its travel, and has thus reached the point 
at which the breech-block becomes detached from it, the 
remaining half of its travel has then to be occupied in 
bringing the barrel itself to rest, while at the same time | 
withdrawing the breech-block rapidly from it through a} 
much longer range of backward travel. This is accom- | 
plished by the single lever L, Fig. 1, so contrived as to | 
afford a great range of variation in its effective leverage. | 
The breech-block is thereby driven rapidly backwards at | 
the expense of stopping the barrel completely. Upon | 
the return or forward movement of the block, the impact | 
which would be expected from its closing against the end | 
of the barrel is prevented by this same lever arrangement, | 

whereby the barrel is caused to be already moving for- 
ward in the same direction as the block before they come 
in contact, thus preventing any destructive hammering 
between them. 

In Fig. 8 is shown a diagram of the relative move- | 
ments of the barrel and of the breech-block, set out | 
upon a base-line which represents the length of the| 
circular path described by the crank. The lower area 
shows the short travel of the barrel; and the upper | 
area shows where the breech-block parts company with 
the barrel, and how it then continues its much longer | 
travel while the barrel is stationary, and how it after- 
wards overtakes and rejoins the barrel in the return or | 
forward travel. Below the actual base-line is added also | 
a dotted line, for indicating what would have been the} 
virtual base-line, had the crank been arranged to make a 
complete revolution, instead of which it is a fundamental | 
feature of this gun that the crank stops short on each | 
side of its front centre, and rotates forwards and back- 
—_ alternately through somewhat less than a whole 
circle. 

On introducing a belt of cartridges into the gun, and | 
turning the crank handle, the’cartridges are drawn in| 
one by one, until the magazine is full, that is, until it is | 
filled round half its cireumference up to the barrel, and | 
empty round the other half ; and the empty part of the | 
belt hangs out from the opposite side of the gun. On| 
pulling the trigger by hand, the first one of these car- 
tridges is fired ; and the gun will then supply itself from 
the belt and continue firing automatically as long as there 
are any cartridges in the belt. The firing can be stopped 
after only a single cartridge has been fired, or after two, 
three, or any other number up to a whole volley has been 
fired ; and the gun can be made to fire either slow or with 
oo rapidity. It is the first shot alone that requires to 

fired by hand, after which the firing goes on automati- 
cally until stopped. 

Hang Fire.—Suppose that any of the cartridges sup- 
plied to the gun should hang fire. At the instant of the 
cartridge being struck the breech is closed, and there is 
no power to open it eed. except the power 
locked up in the cartridge itself. This power does not 
develop itself until the carriage itself explodes; conse- 
quently the breech does not open until after it has ex- 
ploded, and the cartridge cannot be withdrawn in the 
act of exploding, as it canin other guns. Thus the serious 
trouble occurring with all other machine guns in cases 
of hang fire cannot here occur, being rendered impossible 
by the very principle upon which the gun is constructed. 

he case of a cartridge entering the barrel and failing 
to go off at all may be exemplified by placing in the 
magazine of the gun two good cartridges, then a bad one, 
and then two good ones. As soon as the first cartridge 
is in the barrel and has been fired by pulling the trigger 
by hand, the gun will fire the second cartridge automati- 
cally, and will attempt to fire the third or bad cartridge, 
but will fail. The bad cartridge has then to be removed from 
the barrel by working the crank handle by hand; the 
fourth cartridge has, like the first, to be fired by hand; 
after which the gun will fire the fifth automatically. The 
whole operation of passing the bad cartridge will occupy 
about half a second, 











Hence, if a cartridge hangs fire, the gun waits for it ; 
if it fails to go off at all, it must be removed by hand, 
which is done in about half a second. 

Adjustment.—As the gun requires no external power 
for working it, being wholly self-contained, it may of 
course be turned freely in any direction while firing. For 
target practice, and for accurate shooting at long range, it 
is convenient to train it with screws, as in the case of 
other machine guns; and suitable adjusting screws are 
accordingly provided, 

Suppose however that it be desired to give a quick ad- 
justment as to elevation. For this purpose the clamping 
screw is slackened on the telescopic elevating strut, and 
in a second the required elevation is approximately 
given; after which the clamping screw is tightened up, 
and a final true adjustment is given in the ordinary 
manner by the fine regulating screw. Again, if it be de- 
sired to spread the fire horizontally between two given 
points, as across a bridge or a ford or a pass; or to take 
accurate aim in the daytime upon a part of the enemy’s 
position where he is expected to be at work at night; in 
such case the horizontal adjustment towards the right-hand 
side is made with one adjustable stop, and towards the left- 
hand side with another. The two stops can be set so as 
to give any spread that is wished, and to give it in any 
position desired. When so adjusted the gun can remain 
in this position till wanted, and can be fired in the night 
or at any other time with the certainty of covering every- 
thing between these two points without getting out of 
adjustment. For receiving cavalry or a sudden charge, 
the gun is clamped in elevation, but is left free to be 
moved completely round horizontally. For firing upon a 
quickly moving torpedo boat, it is wholly unclamped so 
as to be moved freely in all directions. 

The gun here shown is the size known as rifle calibre, 
which would doubtless be of great service in the field. 

Naval Gun.—For naval purposes a very much larger 
gun is required, having sufficient power to destroy a tor- 
pedo boat completely at a single shot. For this purpose 
the writer is now making a gun large enough to takea 
cartridge with a shell 1f in. in diameter and 6 in. length, 
the shell or projectile having a percussion fuze and 
sufficient powder to give great penetration and a ver 
long range, with a muzzle velocity of 2000 ft. per second. 
This gun will be capable of being fired at the rate of about 
150 shots per minute ; but as the time that a torpedo boat 
will be in sight before she is near enough to destroy the ship 
isonly from about ten to twenty seconds, it is not ex- 
pected that the gun will ever have to be worked during 
a whole minute at its full speed. What is required is to 
fire avery large number of shots in a very short space of 
time. A six-pounder capable of piercing about +in, of 
steel plate could be fired about fifty times per minute. 








Irat1aN TORPEDO EXPERIMENTS.—<A series of experi- 
ments has been conducted at La Spezzia, to ascertain the 
effect of torpedoes on a keel vessel of the type of the iron- 
clad Italia. Her steel plates were displaced and bent, and 
the water entered her compartments, but she maintained 
her position. The result is regarded as showing that the 
effect of torpedoes is overrated, and that they are insutffi- 
cient for the defence of harbours. 


Coat In New SoutH Wa.es.—Coal has been recently 
won on the Hannell estate, about two miles from New- 
castle. It had long been supposed that coal existed upon the 
property, but a company has only recently been formed 
to work it. The company began sinking in August, 1884, 
and just before Christmas they cut through a seam 14 ft. 
8 in. thick. The coal was found at a depth of 132 ft. 
The coal found has been pronounced of good quality. 
The exports of coal to foreign ports from Newcastle 
last year amounted to 1,547,264 tons, being an increase 
of 187,750 tons as compared with the corresponding 
exports in 1883. 





THE ENGINEERING Society, K1nc’s COLLEGE, LONDON. 
—At a general meeting held on Thursday, May 28, Mr. 
C. H. Wordingham, Stud. Inst. C.E., read a paper on 
‘* Lighthouse Construction,” in which he dealt with the 
construction of such lighthouses as, being some distance 
from the shore, are exposed to the full force of the waves. 
The author commenced by pointing out the necessity of 
measuring, by means of the marine dynamometer, the 
force of the waves in different directions and at different 
heights, as being the only means of getting the necessary 
data for determining the shape of the tower. Proceeding 
to the designing of towers, he referred to the desirability 
of trusting rather to weight of material than to framing, 
to prevent their being overturned, and also to the 
necessity of getting the centre of gravity of the whole mass 
as low as possible. The author then, with the aid of 
diagrams, discussed the forms best suited to different 
positions, and also illustrated the various methods of 
uniting the stones. Mr. RK. B. Anderson, Stud. Inst. 
C.E,, then read a paper on ‘* Water Analysis,” describing 
a simple analysis which would be sufficient to show 
whether the water was good enough for domestic and 
manufacturing purposes. The author first described the 
methods of detecting the presence of the poisonous 
metals, and then showed experimentally the way of test- 
ing the hardness of the water, describing the ways of 
making standard soap solutions and the other reagents 
necessary. Special attention was paid to the detection of 
organic impurities, and the preparation of the reagents 
required fully described ; the extreme delicacy of Nessler’s 
test fur ammonia being experimentally shown. Re- 
ferring to the estimation of the solid residue left on eva- 
poration, the author pointed out the convenience of 
evaporating 70 cubic centimetres of the sample, as in that 
case every milligramme of residue represented a grain in 
a gallon, the proportion in which it is generally stated. 
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ORDNANCE, FIREARMS, &c. 


5564. W. M. Scott, Birmingham. Breechloading 
Small Arms. (8d. 24 Fis.) March 27, 1884.—The object is to 
divide the power required to cock both the hammers between the 
opening and the closing of the gun, one hammer being cocked on 
opening the gun for charging and the other on closing the gun 
aftercharging. (Accepted March 24, 1885). 


6515. T. Nordenfelt, London, and V. A. Meurling, 
Christianstad. Manufacture of Gunpowder, &c. 
{4d.] April 18, 1884.—The charcoal in gunpowder is replaced by 
cotton. The cotton is first exposed to the action of hydrochloric 
gas, after which the acid is neutralised, and the cotton is disin- 
tegrated by friction. (Accepted April 17, 1885). 


7108. H.H. Lake, London. (H. Gruson, Buckau-Magde- 
burg, Germany). Manufacture of Compressed Gun- 
wder. (6d. 10 Figs.) May 1, 1884.—This relates to presses 
or making gunpowder into prismatic or other shaped blocks. 
The table containing the matrices moves with the lower set of 
plungers, and the upper set of plungers are motion] The table 
is raised, together with the lower crosshead carrying the plungers 
entering the matrices in the table, towards an upper fixed cross- 
head, also carrying plungers, by connecting-rods, The lower 
crosshead is forced by a hydraulic piston towards the fixed 
plunger, and the table is then drawn downwards by the connect- 
ing-rods, the powder blocks being thus pushed from the matrices. 
(Sealed May 26, 1835). 

8082. H. C. E. Malet, Brighton. Gun-Carriages. 
(6d. 6 Figs.) May 22, 1884. This relates to the construction of 
the elevating gear and to the method of protecting the gunners 
by shields formed of a combination of rotating axle-tree seats and 
separate metal plates. Referring to the illustrations, the axle- 
tree of the carriage is formed ofa circular or oval tube a with solid 
ends for the hubs of the wheel to rotate upon. The trail c is 
formed of any suitable section, as shown, is trough-shaped, and is 
firmly attached to the axle-tree which passes through apertures in 
one end, the other end being provided with an eye to engage with 
a hook on the limber, and with a shoe e resting upon the ground. 
A tube / provided with upper arms g and lower arms h embraces 
the axle-tree as shown. A handwheel keyed on the shaft j 
journalled in a pivotted bearing serves, through the mechanism 
clearly shown, to move the arm g through a greater or less arc of 
acircle. The gun is hung from the arms g by four links as de- 
scribed in our abridgment of Specification 3149 of 1884. The 
motion of the gun during the recoil is controlled by the hydraulic 
cylinder ¢ pivotted to the arms /, and having its piston pivotted to 
the underside of thegun. A lug v on the gun, when it is limbered 
up, enters a corresponding aperture in a seating on the trailec. The 
gun is elevated and depressed by means of the handwheel on the 
shaft j,asdescribedabove. The seats 1, which are usually provided 
on the axle-tree on each side of the gun, are formed of sheet steel, 
































and are capable of rotation on the axle-tree on bearings 2 attached 
to their undersides. A projection 3 on each bearing enters one of 
two corresponding recesses in flanges 4 on the axle-tree. Tochange 
the position, the seat is slid along the axle-tree until the projec- 
tions are clear of the recesses, and then rotated till the projections 
are opposite the other recesses, when itis slid back into position. 
A lever 5 pivotted on the axle-tree abuts at one end against the 
bearings 2, and is provided at its other end with a sliding spring 
bolt entering a cavity in the flange 4, and is provided with a 
handle for sliding back the bolt and turning the lever round to 
allow the sliding of the seat. When the seat is in position the 
lever is turned back parallel with the axle-tree, and the spring 
bolt re-enters the cavity in the flange 4 and locks the whole in 
place. The back rail is hinged to the seat and secured by a 
screwed union. When erected as shown in Fig. 2, it is held in 
position by asliding sleeve. A steel sheet 13 is hung on the back 
rail, and is kept in place by strips bearing on the front of the seat, 
and a steel sheet 16 ishung on the bar of the hinge of the foot 
rest, which is hinged to the underside of the seat. A similar 
arrangement for absorbing the recoil and effecting the elevation 
is shown applied to a light, quick-firing, breechloading gun. (Ac- 
cepted March 24, 1885). 


8153. H. S. Maxim, London. Breechloading, &c., 
Guns. [td. 3 Figs.) May 23, 1884.—The object is to provide 
means whereby the smoke, which comes from the muzzle of the 
gun when it is fired, will be immediately confined within a chamber 
so as to leave the atmosphere around the gun clear. A tubular 
chamber is fitted around the barrel of the gun, and extends some 
distance in front of the muzzle. It is fitted with a series of 
baffle plates or deflecting plates bent into the form of truncated 
cones having their smaller ends towards the muzzle, The smoke 
issuing from the muzzle expands and comes against the plates, 
and isdirected into the tubular casing, which is connected with 
any suitable exhaust apparatus. The sinoke may be passed by the 
exhaust apparatus through incandescent fuel. (Sealed May 26, 
1835). 

9107. H.S. Maxim, London. Feed Apparatus for 
Machine or Battery Guns, &c. [8d. 9 figs.) May 23, 
1884.—The most important feature of the invention is a feed 
apparatus consisting of two parts, The one partis a magazine 
wheel mounted on a vertical axis above the barrel. The other 
part is a feed wheel mounted on an axis parallel toand above that 
of the barrel, The two wheels are geared together and rotated 
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intermittently by the breech-block, and act so as to transfer the 
cartridges from the magazine wheel to the mechanism which 
inserts them into the barrel of the gun. (Sealed May 26, 1885). 


11,685. H. S. Maxim, London. Cartridges. [6d. 2 
Figs.) May 26, 1884.—The shell of the cartridge is made in such a 
manner that it will be slightly elongated by the force of the ex- 
plosion, so that the base can move backward a short distance with 
the breech-block in its recoil before the main portion of the body 
of the shell commences to move.. The backward movement of 
the entire shell is thus delayed until the pressure within the shell 
has diminished sufficiently to permit such movement. The shell 
is made with one or more circular or circumferential corrugations. 
(Sealed May 26, 1885). 


8299. C.T. M. V. de Bange, Paris. Gun-Carriages. 
(6d. 4 Figs.) May 27, 1884,—This relates to the method of mount- 
ing large guns so that they can be fired at any angle. Referring 
to the illustrations, the gun-carriage is curved vertically and 
comprises two parallel sides A, each formed of two iron plates 
placed edgewise and united at the top by angle-irons and a cover 
plate B, and at the bottom by a curved plate C. The sides are 
united at the middle of their height by an interior curved plate 
D. The carriage is mounted at its fore part on two sets of four 
wheels supporting the standards E in which the trunnions of the 
gun work. Bent swivel brackets H carrying the wheels are at- 
tached by means of T grooves to the lower portions of the 
standards E, the two brackets H being united by a strong shaft 
around which they can revolve and which is secured to the trail 
of the gun. The wheels are guided by LJ shaped rails. The trail 





is provided with rollers P arranged between the plates of the | 


sides A and mounted loosely on an eccentric keyed to an axle L 
carrying in its middle an arm M which strikes against the centre 
of a plate behind which three sets of springs O act. 
moment of firing the reactive pressure upon the carriage, and 


At the | 


consequently upon the rollers P causing the springs O to give, and | 


the lower extremity of the trail then bears directly upon the 
platform during the recoil. When the recoil ceases, the springs O 
ower the rollers P again and the gun can be readily replaced. 
The platform on which the gun is mounted is composed of two 
sides, each formed of two vertical parallel plates connected by two 








horizontal plates The platform carries at its fore part a hy- 
draulic brake whose pistons are held in place by rods U fastened 
to cross-piecesS. The two movable cylinders V of the brake are 
guided in their backward movement by a guide bar X, and in their 
forward movement by guide plates. The cylinders V are con- 
nected at the front by a cross-piece to which is swivelled one end 
of an oblique connecting-rod W, whose opposite head is connected 
with the shaft connecting the brackets H. The carriage is 
normally held in position by chains a, one end of each of which is 
fixed to the trail, and the other to the back part of the platform 
through the medium of springs, the chains being arranged to 
arrest the forward movement, and also the recoil in case the 
brake does not act. Buffers c limit the amount of the recoil. 
The platform is pivotted at d,and runson a circular track. Wedges 
under the back part of the platform enable it to support the gun 
and carriage during recoil. An elastic closing device, as described 
in Specitication 8288 of 1884, is arranged around the piston-rods 
U in the bottom of the cylinders V. 
provided with asmall screw, which can be forced into the elastic 
material, and replace part of the material which may have been 
lost, The hoisting mechanism comprisesa bent lever turning on a 
fixed axis. A cradle is suspended from the upper end of the lever, 
and serves to carry the projectile. A pawl holds the lever in 
position, when the projectile is opposite the breech. The hoist for 
the projectile is mounted on the carriage, or is independent of it. 
(Accepted March 24, 1885). 


8288. C. T. M.V. de Bange, Paris. Breechloading 
Guns. (6d. 9 Figs.) May 27, 1884.—In order to provide a tight 
joint between the internal wall of the cannon bore and the bouche 
which occupies the centre of the breech plug, a movable head 
having an annular projecting flange arranged between two packing 
rings is formed upon the end of the screw-threaded bouche, and is 
held on the bouche by an oval collar and pin pressing, at the mo- 
ment of firing, upon the packing rings, one of which abuts against 
the end ofthe plug and the other against a block placed in a 
cavity in the centre of the plug. The block is connected with the 
central bouche by means of snugs arranged so as to prevent the 
bouche from turning and being unscrewed. The ignition tube is 
fixed in the vent by the aid of slots and projections, a tight joint 
being obtained by means of an elastic closing device, as above de- 
scribed, and by providing at the fore part of the central rod a cone- 
shaped extremity, which at the moment of firing prevents the gas 
from escaping round the rod, The gun is fired by means of a bell- 
crank lever arranged at the back portion of the breech, so that the 
ring at the end of the firing rod cannot be acted upon by the bell- 
crank lever except when the screw is closed. (Accepted April 17, 

). 


8399. J. P. Pieri, London. Breechloading Fire- 
arms. (6d. 2 Figs.) May 29, 1884.—The body of the cartridge 
case is made of metal of the full diameter of the charge chamber, 
and the neck is contracted for the reception of the bullet which 
exactly fits or is slightly larger than the barrel. The bullet has a 
chamer or well at its rear end, and between it and the powder is a 
soft metal cup charged with grease and covered with a cardboard 
disc. (Accepted March 24, 1885). 


8158. S. Lake and W. Hope, Milford Haven, Pem- 
broke. Producing Hollow Shafts and Cylinders and 
Ordnance. (4d.} May 30, 1884.—A tube is securely fixed in 
the axis of the mould and liquid metal is introduced preferably 
at the bottom of the mould, a jet of steam or water being passed 
through the central tube. The fluid metal during casting should 
be subjected to a high pressure. When the casting has cooled 
below a welding heat, the supply of steam and water to the 
central tube is cut off and mandrels are forced through the metal 
whilst still confined in the mould. (Accepted April 7, 1885). 


8726. J. Hammerli and J. Hausch, Lenzburg, 
Switz. Martini Rifles, &c. (6d. 4 Figs.) June 7, 1884.— 
In order to facilitate the cleaning of the barrel, the falling breech- 
block is perforated as wellas the casing in which it is hinged, so 
that in the lowest portion of the block the bore is approximately 
in line with the bore of the rifle. (Accepted March 31, 1885). 


8809. T. Nordenfelt, London. Machine Guns. (6d. 
5 Fiys,) June 10, 1834,—A transverse sliding carrier is employed 





The cover of the device is | 





for transferring a layer of cartridges from the cartridge magazine 
to the rear of the barrels. The barrels are shortened at their rear 
ends, the cartridges being lengthened at their front ends tothe corre- 
sponding extent. The rims of the cartridges thus project back- 
wards into the cartridge carrier and prevent it moving, so that no 
further feeding can take place as long as there are cartridges or 
cases in the chambers. In rang t forwardly pro- 
jecting lugs are secured on the carrier. (Accepted March 31, 1885). 


8817. T. English, Hawley, Kent, and A. Wilson, 
Sheffield. Armour Plates. (4d. 5 Figs.) June 10, 1884.— 
A groove, rounded at the edges, is cut in each edge of the plate, 
and wire or ribbon of steel is wound in the grooves so as to fill 
them. The grooves are curved to the curvature of the plate. 
When a plate is thinned at one edge, the reduction is made by 
steps instead of by a bevel, and grooves are formed in each step 
to receive some of the convolutions of the wire. (Sealed May 22, 
1885). 


9241. W. A. F. Blakeney, Dublin. Projectiles for 
Ordnance, [é6d. 10 Fiys.) June 20, 1884.—The projectiles are 
of cylindro-conoidal shape, and corrugated at their forward ends. 
Each projectile has a cylindrical base of soft metal which doubles 
up on the rear part of the projectile, and is grooved and arranged 
so as to form a gas check. A wad of felt contained between 
the cylindrical base and the base of the projectile has a 
hollow plug containing the fuze, and provided with a cap passing 
through it, which prevents the force of the explosion driving the 
fuze into the powder chamber. The rear of the cylindrical base is 
provided with a saucer-shaped gas check. The plug is cone- 
shaped. The conoidal end of the projectile is made with cutting 
edges coinciding with the direction of the spin of the projectile. 
(Accepted April 21, 1885). 


$454. W. R. Lake, London. (G4. V. Fosbery, Liege, 
Belgium). Magazines for Repeating Firearms. (6d. 
8 Figs.) June 26, 1884.—This relates to that class of guns in 
which the breech-block is arranged to slide longitudinally toward 
and away from the end of the barrel. Means are provided where- 
by the firearms may be conveniently fitted with a magazine con- 
taining a store of cartridges, and with mechanism for moving the 
cartridges consecutively into a position whence they can be forced 
into the barrel. (Accepted April 21, 1885). 


9577. C. D. Abel, London. (W. Lorenz, Carlsruhe, Ger- 
many). Compound Projectiles, &c. (6d. 11 Figs.) June 
30, 1884.—These are constructed of a core of heavy metal combined 
with a casing of a hard metal in such a manner that the two parts 
form one solid mass. The casing is cast, tinned or galvanised 
inside, and molten lead poured in. The casing may be provided 
with projections or with one or more rings having projections 
for guiding the projectile in the grooves of the gun. (Accepted 
April 21, 1885). 

1,0980. A. M. Clark, London. (11. A. Shipp, San Fran- 
cisco, U.S.A.) Explosive Projectile. (6d. 5 Figs.) 
August 6, 1884.—The cast shell is provided with a removable head 
fitting in the top of the cylindrical part of the shell, and held in 
place by bolts. The charge is surrounded by an elastic envelope, 
in turn surrounded by a metallic casing having a felt wad placed 
between its base and the base of the shell. The top of the casing 
is closed by a cover, on which is placed a disc of compressed gun- 
cotton. A packing ring of rubber tubing is placed on the com- 
pressed disc, and is compressed between the head of the shell and 
the dise. A plug is screwed axially in the head, and its end is flush 
with the outersurface. It is provided with a primer anda cap 
extending nearly to the cover of the casing. (Accepted April 21, 
1885). 

16,736. A. Sauvee, London. (J. B. G. A. Canet, Paris). 
Working and Loading Guns. (8d. 5 Figs.) December 20, 
1834.—This refers to Specification 279 of 1884, in which was de- 
scribed a mode of loading guns mounted in turrets by means of 
charge carriers guided in a tube fixed in the centre of the platform 
supporting the gun-carriage, and therefore movable with the gun. 





| When the face of the breech of the gun does not overhang the 


central tube, the charge carrier is guided by means of two guide 
bars fixed inside the tube and parallel to its axis, so that the 
charge carrier can be brought behind the breech by means of a 
telescope lift. When the breech overhangs the central tube, the 
charge carrier is mounted on a platform carried on small rollers 
and worked by a telescopic lift, or by means of chains, screws, or 
pulley blocks, the platform being guided in the central tube by 
vertical guides. When the carrier reaches the level of the gun- 
carriage floor, it hooks itself to the end of a hydraulic piston and 
releases a catch working the valve, introducing water at the back 
of the piston, so that the carrier is forced backwards clear of the 
breech. When it reaches this position the carrier presses a catch 
admitting water into a vertical telescopic cylinder, and is brought 
exactly opposite the breech of the gun. This arrangement may 








eA 





WS HS LE 
CES! WOM 7 


be used with a grooved central tube, the carrier being made to turn 
round on its axis until in the proper position, when it hooks itself 
to the hydraulic piston. The projectile rests directly on the bottom 
of the carrier and the charges of powder are carried above on each 
side by means of two troughs hinged horizontally on each side of 
the carrier. When the projectile has been removed into the gun 
the catch of one trough is let go by means of a lever, and one half 
cartridge drops in the place previously occupied by the projectile. 
This half cartridge is rammed in, and then the other half is ope- 
rated in the same way. To lift men into the turret or to remove 
wounded men the carrier is replaced by a litter. The central tube 
is also used for training the gun laterally by acting on it directly 
by gears, screws, chains, &c. The ram for loading the gun is 
shown in the annexed engraving. The ram is telescopic, and the 
rods of the intermediate pistons consist of two tubes between 
which the water under pressure can pass from the back to the 
front so as to bring back these pistons inside each other as soon as 
the exhaust pipe is opened at the back. The outside cylinder c 
has three openings i, j, k; the opening i allows of the inlet or 
outlet of water under the two pistons L M, which are provided with 
side openings o o', admitting water from the opening j only under 
the piston N, The pistons being run in, the circular valve T 








is opened to allow the water to pass to j, the piston N alone going 
forward. The valve T is then turned so that water under pressure 
is admitted by the opening ito the back of the pistons L M which 
are forced forward with the projectile. The pistonsL and M are 
then run back by turning back the valve which opens the port 7 
to the exhaust, the pressure being on the smaller piston. By 
giving the valve another turn in the same direction the opening 
jis eted to the exhaust, and the smaller piston Nrunin. The 
return stroke is effected by water under pressure, which is con- 
stantly admitted through the opening k to act on all the pistons, 
suitable holes being provided in the ends of the tubular rods as 
shown. The small piston only is used to ram the powder, the 
first charge being forced in by the second. (Accepted March 27 
1885), 


34152. A. Sauvee, London. (J. B. G. A. Canet, Paris) 
Checking the Recoil of Guns. (6d. 10 Figs.) December 
20, 1884.—To secure the automatic running out of the gun on the 
ordinary inclined ways at a reasonable speed, a hydraulic brake is 
used which does not interfere with the recoil, but allows the gun 
to be run out at a gentle speed, and constitutes a hydraulic cushion 
Referring to the illustration, inside the cylinder C is a bar 1, the 
under face of which is curved, and works through a slot in the 
piston P, varying the opening formed by the slot, through which 
the liquid passes from one side of the piston to the other. A small 
vertical piston 2 is pressed by a light spring against the bar 1 
When the gun is fired, the cylinder C recoils with it, and the liquid 
runs through the slot in the piston, the area of the opening in- 














creasing for about one-third of the stroke, and being completely 
closed near the end. The liquid on the left-hand side of the piston 
also passes through an opening in the piston to the top side of the 
piston 2, whichis depressed, opening the channel shown on the other 
side of the piston, sothat a complete outlet is afforded for the water. 
When the earriage again runs out, the small piston is lifted, clos- 
ing the outlet and leaving only the groove in the top of the piston- 
rod for the passage of the water. At the end of the stroke, a pro- 
jection on the pivton enters the outlet opening G, so that the fluid 
can only escape through a small annular space, and will, by its in- 
creasing pressure, completely stop the carriage. Slightly modified 
— are described and illustrated. (Accepted Aprit 21, 
885). 


SHAFT COUPLING. 


8426. W. J. Fraser, London. Frictional Clutch, 
Coupling or Brake. (6d. 2 Figs.) May 30, 1884.—A cylin- 
drical case mounted so as to run freely on the driving shaft is 
turned true on its internal periphery, and is connected to the 
wheel or machine to be driven, Sections of rings fit within the 
cylindrical case, and are drawn inwards or pressed outwards by 
means of levers operating by projecting arms on the driving 
shaft when it is driven in either direction. (Sealed May 26, 1885). 


8880. G.G.M. Hardingham, London. (J.C. Blevney, 
Newark, N.J., U.S.A.) Friction Couplings. (8d. 14 Figs.) 
June 12, 1884.—The friction coupling or clutch is of that type in 
which levers are actuated by acone or other device, to engage and 
disengage the clutch. Referring to the illustrations, the hub B is 
secured tothe shaft A by means of three wedges I, each having a 
notch on its outer face so that it can be withdrawn by means of a 
hook inserted along a recess in the hnb, and operated by a screw 
working in screwed threads within the hub. Ascrew ring K insures 
that the wedges shall be uniformly held so that the hub B shall be 
concentric with the shaft A. A sleeve Q is firmly secured con- 
centrically on the shaft P, and carries three shoes R, a projection 
G on the sleeve engaging in a recess in that part of the shoe R in 
contact with the sleeve. The segments R are expanded outwards 
so as to bear tighter against a cylindrical recess I in the hub B by 
any suitable arrangements applied between the joints. As shown, 








spiral wedges T bear with one face, which is flat, against a corre- 
sponding face on one segment, and with the opposite face which 
is helical or screw formed, against a corresponding surface on the 
adjacent shoe. h wedge T is operated by a lever actuated by a 
wedge sleeve W which can be traversed on the sleeve Q, the 
fulcrum of the lever being mounted in a web connecting the two 
parts of the shoe, which bear respectively on the collar and within 
the recess I. The web is enlarged at one end to receive a cam held 
firmly in place by screws, and which can be adjusted so as to set 
the segments to work and to compensate for wear of the shoes and 
other parts. The shoes are drawn inwards by a spiral spring extend- 
ing round in a channel in the inner parts of the shoe so as to form 
a continuous ring. Three separate springs may be employed 
for the same purpose. The pulley D is secured to the hub B by 
means of a concentric lip engaging with a groove and bolts. The 
pulley D 2 be made in two parts secured together as shown. 
(Accepted March 31, 1885). 


SHAFT BEARINGS. 


8823. W. W. Smalley, Bound Brook, N.J., U.S.A. 
Antifriction Journals and Bearings, &c. (6d. 12 Figs.) 
June 10, 1884.—The antifriction substance is contained in recesses, 
each recess being made to conform practically to part of a disc or 
semi-dise, having its centre coincident with the axis of the bear- 
ing, and being at an angle to the axis, the side faces of the various 
pockets being upon parallel planes at right angles to a central 
longitudinal plane. The composition is introduced into the bear- 
ings under powerful pressure, whilst the parts are maintained at 
auniform temperature. The composition consists essentially of 
a mixture of graphite, shellac, and gum copal. The copal and 
a are dissolved in suitable solvents. (Accepted April 7, 
1885). 


9311. H.J. Allison, London. (W. &. Austin and J. F. 
de Navarro, New York, U.S.A.) Journal Bearings. [6d. 
5 Figs.) June 23, 1884.—The axle or shaft has its journal pro- 
vided with alternate circumferential grooves and ridges, which 
take up the longitudinal thrust or strain. The hearing is formed 
in two parts, each provided with one or more longitudinal tubular 
conduits bored one-half in the solid metal of the bushing piece, 
and the other half through the transverse thrust grooves. (dc- 
cepted April 7, 1885), 
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LUBRICATORS. 


2397. A. J. Boult, London. (F. L. McGahan, Indiana- 
polis, Indiana, U.S.A.) Lubricators. [4d. 1 Fig.) February 
21, 1884.—The oil reservoir is in communication with a chamber in 
which slides a tube, having a port normally in communication 
with a port in the chamber leading to the reservoir. Within the 
tube isa valve connected to a plunger sliding in the tube by’a rod. 
The tube projects into the working cylinder, and when the piston is 
near the end of its stroke is forced in one direction against the re- 
sistance of a spring, cutting off communication with the oil reser- 
voir. At this moment the motion of the valve and plunger are 
stopped by a projection, and on the continual movement of the 
tube the oil is forced by the plunger past the valve seat and 
through notches in the end of the tube into the cylinder. The 
tube is returned to its normal position to receive a fresh supply of 
oil by means of the spring. (Accepted March 24, 1885). 


3781. H. J. Allison, London. (/. S. Hall, New York, 
U.A.S.) Automatic Oilers. (6d. 5 Figs.) March 24, 1885. 
—The outflow of oil is regulated by an adjustable valve at the 
bottom of the oiler and by an adjustable air vent. Secured axially 
within the oil reservoir is a tube having a screw cap at the top by 
which the outflow valve can be regulated and which regulates the 
opening admitting air to the tube. The air passes out through a 
hole near the lower end of the tube and rises up through the oil 
showing the rate of feed. The oil passes through a small hole near 
the bottom of the tube to the outflow valve. A small sight feed tube 
may be inserted below the outlet valve, (Accepted April 24, 1885). 


6635. R. Montgomery, Greenock. Sight Feed 
Lubricator. [{4d. 2 Figs.) April 22, 1884.—Referring to the 
illustration, which shows clearly the construction of the lubricator, 
the part H is screwed on tothe valve chest of the cylinder, or on to 
the steam pipe, and the condenser pipe j is also connected to the 
steam pipe. The cup A is filled through the valve P, the condensed 
water being drawn off by the valve L, which prevents the con- 














densed water flowing off from the pipe j. When in operation the 
valve P is closed and the valve L connects the pipe j with the 
bottom of the cup A, forcing the oil by the pipe N to the bottom 
of the glass tube 7, the oil rising up through the water in the tube 


and passing by a pipe and the part H to the parts to be lubri- | 


cated. The valve R in the part H determines the feed. The glass 
tube i is packed in brackets by means of india-rubber washers and 
the plug g. (Accepted April 14, 1885). 


8280. R. Baird, Glasgow, and C. R. Boult, Liver- 
pool. Lubricators. [6d. 2 Figs.) May 27, 1884.—The lubri- 
cator is provided with a sight feed, and is more especially designed 
for locomotives, the shaking of the engine causing a valve to 
oscillate or vibrate so that condensed water passes the valve and 
enters a cup by a central tube below the lubricant, a portion of 
which is forced out through a valve to a nozzle projecting into 








the sight feed tube, the lubricant passing from this tube to a 
lower chamber, and to the part to be lubricated. Referring to the 
illustration, the reservoir A is filled through the channel B. The 
weighted valve V works in a chamber E situated. above the reser- 
voir A and surmounted by the condenser F, communicating by a 
pipe R with the chainber P. A pipe I serves to connect the 
chamber E with the bottom of the reservoirA. A. channel H at 


the bottom of the reservoir is provided with a valve by which the 
contents of the reservoir can be drawn off. Near the top of the 
reservoir is an outlet I provided with a stop valve, and communi- 
cating with a chamber X provided with a air-cock K for letting 
out air when the reservoir is being filled. A nozzle L extends 
from the chamber X into the sight feed tube M, whose lower end 
is in communication with the chamber P, to which the steam is ad- 
mitted through a valve. The lubricant passes through the valve 
P to the parts to be lubricated. (Sealed May 19, 1885). 


10,022. G. F, Redfern, London. (P. Barclay, East 
Boston, Mass., U.S.A.) Lubricators. [6d. 1 Fig.) July 10, 
1884.—The oil is delivered from a cup or reservoir through a fluid 
of greater specific gravity than water, preferably an acidulous one, 
within a glass or glazed chamber, and is discharged through a 
suitable outlet whereby the transparency of the glass is preserved. 
The steam is admitted through a check and a stop valve to the 
bottom of a reservoir for the lubricant, in which fits a perfora 
disc solid at the centre. Thelubricant is forced from the top of 
the reservoir through a regulator valve to a small nozzle projecting 
centrally into a small glass tube containing the acidulous or other 
liquid, and surrounded by a transparent tube containing water. 
(Accepted April 24, 1885). 

11,458. W. Dixon, Mount Bally: ett, Down, 
Sight Feed Lubricators. [4d. 1 Fig.) August 20, 1884.— 
The steam supply passes by a pipe through the body of the lubri- 
cant to the top of a condenser above the reservoir. The condensed 
water passes from the bottom of the condenser to nearly the 
bottom of the reservoir, causing the lubricant to pass to the top 
of the sight feed tube, and by it to the steam supply. The steam 
pipe being passed through the lubricant keeps it in a sufficiently 
fluid condition. (Accepted April 7, 1885). 

13,512. J. Seeger, Vienna. Lubricating Oils. (2d.) 
October 13, 1884.—The oil is prepared by dissolving potash soap in 
hot water to which alcoholisadded, adding melted tallow into which 
oil of turpentine and cod-liver oil have been incorporated, stirring 
the mass thus obtained until it has cooled down to about 90 deg. 
Fahr., and finally adding rape-seed oil, (Accepted March 24, 
1885). 

VALVES. 


6578. G. F. Busbridge, East Malling Mills, Kent. 
Valves or Stop-Cocks. (6d. 1 Fig.) April 19, 1884.—The 
inventor claims: In valves or stop-cocks the employment of a 
double closure consisting of a plug valve in combination with a 
dise or lift valve, the latter being operated by a spindle passing 
through the axis of the plug valve. Referring to the illustration, 
the hollow conical plug B works in the casing A, and a disc valve 




















C can be screwed down upon a seating D, which can be unscrewed 
from the casing in order to allow of the inspection and removal of 
the valves. The plug B is provided with a square part b, by means 
of which it can readily be operated, and with a packing for the 
screwed spindle E operating the valve C. The liquid enters at G, 
and when the valves are opened, 8 through the, port a in the 
plug B and by the valve C to the outlet. (Accepted March 24, 





1885), 


8061. W.M. Llewellin, Bristol. Cocks. [6d. 2 Figs.) 
| May 22, 1884.—That part of the pipe through which the water is 
| discharged is moved up and down in a straight line so as to bring 
| a hole or opening in its side opposite a channel in the cock com- 
| municating with the water pipe or main. The pipe is closed at 
its end, and is packed by cup leathers. (Sealed May 22, 1885). 
| $226. J. Joyce, London. Cocks or Valves. [éd. 
| 10 Figs.) May 26, 1884.—A tubular plug provided with the usual 

openings at each side, fits into the barrel of the valve. The plug 
| when turned is slightly larger than the internal diameter of the 
| barrel, is slit down one side, and is sprung into place. Two or 
| more projections on the actuating spindle take into recesses in the 
| top of,the plug. The spindle may pass completely through the 
| plug and itslower end work in a recess. A collar or washer fixed 
on the spindle, passes into a gland enabling the spindle to be 
readily packed. (Sealed May 26, 1885). 


WATER METERS. 


| 8710. R. Fraser and W. Clark, Plumstead, Kent. 
| Water Meters, &c. (8d. 12 Fiys.) June 7, 1884.—The 
| piston of the meter in its to-and-fro movement operates a valve 
| admitting water first on one side and then on the other side of 
' the piston. The parts are so arranged that the piston will act 
; upon a lever to first partially operate the valve and then permit a 
| weight pivotted to the lever to fall and act on the valve to com- 
| plete its movement, or the valve is operated by a spring extended 
| at each streke of the piston and reacting at the end of each stroke 
| to operate the valve. (Accepted March 31, 18835). 


| 8952. A. Goodwin, London. Piston Meters. [éd. 5 
Figs.) June 13, 1884.—The piston of each measuring cylinder 
controls the action of a slide valve governing the motion of the 
piston in another cylinder. As shown, the two cylinders of the 
meter have their axes in one line. The operation is as follows: 

| Supposing the parts to be in the position shown, the water enters 
the valve chest i and passes by the port 3 to the right-hand side 
of the piston 7, moving it towards the left, the water on the left- 

| hand side escaping through the chamber c, port 1, cavity of valve 
l, and exhaust port to the outlet. During this action the water 
in the chest 7 is in free communication with the left-hand side of 
the piston 8 through the port 6. The movement of the piston 7 
at the end of its stroke operates a lever d, one end of which works 
in aslot in the piston and the other end of which operates the 
valve h at the end of the stroke of the piston to open a port by 
which the water passes the chamber a and to the right- 
hand side of the piston 8, which is forced towards the left, forcing 
the water on the left-hand side of the piston through the port 6, 
hollow in the valve, and port 5 to the outlet. At the end of its 
stroke the piston 8 operates the valve h through its slotted rod and 





the lever e. The piston 7 is then caused to move towards the 
right to the position shown, forcing the water to the outlet and 
operating the valve, which takes the position shown, causing 
the piston 8 to be moved towards the right to the position shown, 








the water in front being forced to the outlet. The recording 
mechanism is operated at each outward stroke of the piston 8. 
The piston-rods have no glands, but pass through long holes, 
(Accepted April 17, 1885). 

9198. A. Goodwin and C. H. Brain, London. Piston 
Meters. [6d. 4 Figs.) June 19, 1884.—This meter is very 
similar to the one described and illustrated in the previous 
abridgment. The cylinders instead of being in axial line are 
parallel to one another, the valve chest being arranged between 
or at one end of the cylinders, and are operated essentially as 
described in the previous abridgment. A ratchet wheel on the 
end of a shaft passing through a hole in the cover of the valve 
chest is operated directly or through a rocking pawl by a pin or 
projection on one of the valves at each alternate movement of the 
valve. The ratchet wheel is provided with a detent to prevent 
its backward movement upon the return motion of the valve. 
The motion of the ratchet wheel is communicated to a set of re- 
cording wheels conveniently arranged in a recess in the cover. 
(Accepted April 7, 1835). 

1690. J. Bowie, W. Turner, and M. Hill, London. 
Liquid Meter. (6d. 3 Fiys.) February 6, 1885.—The mea- 
suring capacity for the liquid is contained in a segmental annular 
portion of a circular casing. The accurate measurement of the 
water as it flows is obtained by means of expanding floats or blades 
hinged toa disc keyed toa central spindle. (Accepted March 31, 
1885). 


MISCELLANEOUS. 


6933. A. Watt, Liverpool. Driving of Centrifugal 
Machines. [6d. 2 Figs.) April 29, 1884.—The annular arma- 
ture of an electromotor is attached to the driving shaft on or 
about the zero line of oscillation and revolves within a stationary 
field magnet. (Accepted March 24, 1885). 


6965. J. B.Moscrop, Urmston, Lanc. Speed Indi- 
cators. (6d. 4 Figs.) April 29, 1884.—This refers to that class 
of recorder described in Specification 1321 of 1881. A drum is 
mounted upon a bracket at the back of the machine and is operated 
by an endless cord “or gearing from the vertical driving spindle 
of the recorder. The drum carries an endless strip of paper kept 
distended by suspending a flanged roller in that part of the endless 
strip hanging down from the drum, or a continuous strip of paper 
may be drawn off a reel. The speed of the paper is accelerated 
anda pencil bearing on it is attached to an extension of the 
existing recording rod. A modified arrangement, without the 
clock mechanism and recording paper as described in the above- 
mentioned patent, is described. (Accepted April 24, 1885). 


8127. J. Stott, London. Gas Governors. (6d. 2 Fis.) 
May 23, 1884.—The governor is automatic in its action, and can be 
made available for attachment to either a down oran up feed 
pipe by simply moving a valve, containing also the regulator valve. 
(Sealed May 19, 1885). 


8777. J. H. Johnson, London. (J. C. Rossi, Perth 
Amboy, N.J., U.S.A.) Producing Cold. (10d. 12 Figs.) 
June 10, 1884.—The freezing operation is arranged so that there is 
a gradual and continuous reduction of the temperature of the 
water to be frozen. The method consists in cooling the water by 
the addition of a salt thereto, bringing this body of cooled water 
into contact with the walls of another vessel containing water, then 
dissolving salt in this latter water and reducing its temperature, by 
which ice can be formed in a vessel immersed in the water. 
(Sealed May 22, 1885). 

8832. A. J. Liversedge, Belfast. Safety Lamps. 
(6d. 2 Figs.) June 11, 1884.—The safety lamp is constructed 
with chambers containing water, and so arranged that no commu- 
nication can take place between the inside and outside of a lamp 
except through the waterin the chambers. The air for combustion 
is forced through the water by a small fan driven by clockwork, 
the products of combustion being withdrawn by a fan. (Accepted 
April 14, 1885). 

9009. M. Bauer, London. (S. Sorgue, Paris.) Flexible 
Tubes. (6d. 6 Figs.) June 16, 1884.—The outer skin is formed 
of thin metal, or woven or twisted wire, or of a spiral of wire. 
Inside this tube is placed a coil of wire, which acts as a support to 
the outer skin. The tubes may be lined with india-rubber, gutta- 
percha, or leather, or the lining may be interposed between the 
outer skin and the supporting spiral. (Accepted April 10, 1885). 


9121, W. J. Murphy and J. R. Foster, Richmond, 
Cork. Rifled Torpedoes, [6d. 9 Figs.) June 18, 1884.— 
The submarine torpedo is constructed of a cylindrical form, and 
with spiral feathers or fins along the outer surface of the exterior 
case, so as to impart rotation along the longer axis of the torpedo 
when it is propelled under water. (Accepted April 24, 1885). 


9665. D. Williams, Portmadoc, Carnarvon. Belts 
or Straps for Driving Purposes. [4d.) July 2, 1884.— 
This relates to canvas and cotton belting and consists in treating 
or coating the strips or folds of canvas or cotton with an adhesive 
solution or cement and afterwards compressing them tightly to- 
gether to form a compact belting. The belting is then stitched 
together and rendered flexible and impervious to dampness by 
coating or saturating with a prepared composition. (Accepted 
April 21, 1885). 

3148. E. Peckham, Syracuse, New York, U.S.A. 
Tubular Axles. (6d. 3 Figs.) March 10, 1885.—The axle 
is manufactured from a metal tube having its exterior of uniform 
dimensions from end to end. The ends of the tubes are tapered 
externally and reinforced by bushings inserted in the ends and 
bearing at the beginning and end of the taper. The cavity 
between the bushes serves as a reservoir for oil which passes 
through orifices in the tube to the surfaces in contact. (Accepted 
April 10, 1885). 





UNITED STATES PATENTS AND PATENT P2ACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
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Tunnelling under the Hudson River ; being a Description 
of the Chstacles Encountered, the Experience Gained, the 
Success Achieved, and the Plan finally Adopted for Raynd 
and Economical Prosecution of the Work. By S. D. V. 
Burr. Illustrated by Drawings of all Details. Twenty- 
seven Plates. New York : John Wiley and Sons, 
Tue successful completion of any great engineering 
work is often made the subject of a monograph, but 
it seldom happens that any constructive under- 
taking, the achievement of which lies yet in the 
uncertain future, is honoured by the publication of 
a separate volume devoted to a description of what 
has been already done. Few persons, however, 
will be disposed to quarrel with Mr. Burr for 
having thus hastened his work, but will rather 
thank him for having compiled a record, which, 
bearing in mind the uncertainty of all things, might 
never have been written, had it followed, instead of 
anticipated, the completion of the tunnel beneath 
the Hudson River. 

Communication between Jersey City and New 
York is of necessity effected by means of ferries, 
which ply unceasingly across the Hudson, and 
although these services are very numerous, and 
are admirably conducted, the enormous flow of 
traftic is checked by the interruptions unavoidably 
caused in embarking and disembarking of _pas- 
sengers, vehicles, and merchandise, while in the 
winter the accumulation of ice, delays, though it 
does not imperil, the powerful and magnificent 
vessels employed for the service. 

It was to provide a better, more rapid, and more 
certain means of communication, that the Hudson 
Tunnel scheme was projected about thirteen years 
ago. This project, when it took a definite shape, 
resolved itself into an independent company with a 
capital of ten millions of dollars, and subject to the 
general railroad laws of the States of New Jersey 
and New York. At the place selected for the 
tunnel the width of the river is a little over a mile, 
and the depth of channel is 60 ft. ; the formation is 
almost wholly of silt, with some rock near the New 
York side. ‘The gradients decided on were, a fall 
from the New Jersey shore of 1 in 50 for a distance 
of 1609 ft., thence to within 1300 ft. of the eastern 
shore it is 1 in 100, while for the remainder of the 
distance the rising gradients were to be 1 in 25, and 
various slopes changing with those of the ground 
surface until the terminal station on the New York 
side was reached. 

Work was commenced on the New Jersey side in 
November, 1874, by breaking ground on the line of 
the tunnel and near the shore, for sinking a shaft, 
from the side of which the tunnel was to be started, 
so soon as the requisite depth was reached. It un- 
fortunately happened that the president and ma- 
nager of the company, and who appears also to have 
been its engineer, was an inventor and a patentee. 
These characteristics had led him to suppose that a 
cheap and rapid manner of carrying on the work 
would be to hold up the roof and sides of the excava- 
tion in the silt with compressed air alone, instead of 
following the more prosaic but solid method of tim- 
bering. This led to disastrous results to the com- 
pany and to several of the men employed, as will be 
remembered ; we are, however, anticipating some- 
what. The working shaft to which we just referred 
was 30ft. inside diameter and 38ft. outside diameter, 
and was made of brick restingon a circular shoe with 
a cutting edge, the structure sinking as the earth 
was removed. On the east and west sides of the 
shaft, elliptical openings were left, temporarily filled 
in, 26 ft. wide and 24 ft. high, to form the entrances 
to the future tunnel. After working at this shaft 
for a month and sinking the shoe to a depth of 
14 ft. below high water, an injunction stopped opera- 
tions, and nothing more was done till September, 
1879. In November of that year the shaft was sunk 
to its full depth, not, however, without great difti- 
culty and with only a partial success on account of 
the treacherous nature of the ground ; an air lock was 
fitted to the side of the shaft and preparations were 
made to commence the tunnel. ‘The air lock was 
fitted to an opening in the top of the false piece above 
referred to, as closing the entrance to the future 
tunnel. Jt was 15 ft. long and 6 ft. in diameter, 
and was forced through the side of the shaft until 
it projected 4in. beyond the outside of the brick- 
work. The masonry was then made good around it 
and it was strutted back to the opposite side of the 
shaft. The pressure of the earth against the front 
face of the lock was resisted by a temporary 
planking, and to remove these and substitute 





the air pressure to resist the flowing silt was a 
very interesting operation. Men entered the 
lock, and in an air pressure of 12 lb. to the square 
inch they removed the timber, and left the silt and 
the compressed air to arrange the balance of power 
between them. To the delight of every one in- 
terested, the scheme appeared to answer admirably, 
and the greatest contidence was felt in this new 
method of keeping out water. Some uneasiness 
was afterwards felt, it is true, from the fact that 
after a few days the air worked its way through the 
silt, causing cracks through which the silt fell and 
the water found its way. As a precaution the 
ground above the lock outside the shaft was ex- 
cavated, canvas was laid and secured by heavy 
timbers, and the earth was filled in again. At the 
same time the air lock was extended outside the 
shaft by a tube 8 ft. long and 6 ft. 4 in. in diameter. 
In order to commence the tunnel work proper, in 
firmer and undisturbed silt, which lay at a level a 
good deal lower than the air lock, a novel and inge- 
nious device was resorted to. A series of eleven 
rings 2 ft. wide, and increasing in diameter each by 
18 in., was prepared. These rings were of cast 
iron, made in segments so that they could be bolted 
together ; the smallest one was about the same 
diameter as the air-lock. The silt being upheld by 
the air pressure, sufticient excavation was possible 
to get the rings in place ; they were soarranged as 
to line along the highest point, and were therefore 
eccentric to one another, being stepped down suc- 
cessively 18 in., and the diameter of the largest 
ring was sufficient to make a convenient working 
entrance to the tunnel, which was immediately 
commenced ; only instead of constructing a single 
passage of large dimensions, it was decided to form 
two of a smaller size ; it was the tunnel on the 
northern side that was commenced. 

This alteration in the original design, although it 
facilitated to some extent the prosecution of the 
work, introduced a considerable amount of danger 
on account of the crude devices that were adopted. 
The tunnels were to be built inside iron plate 
shells, and were consequently independent of each 
other. The dividing line between the two tunnels 
coincided with the axis of the air locks and entrance 
chamber, and as the diameter of the largest ring 
of the latter was only 20 ft., the outside wall of 
each tunnel lay far outside the circumference of this 
ring. With a great deal of trouble, a bulkhead 
was thrown out right and left beyond the ring, so 
as to form a sort of stop to the tunnel end, and the 
first plates composing the shell of the tunnel were 
gotinto place. The silt was removed by being first 
mixed with water and then blown through a 6-in. 
pipe ; about half the material was removed in this 
way ; a gang of men led the way with the plates 
forming the shell, and as this advanced, it was 
filled with masonry. In this manner the north 
tunnel was pushed forward for a distance of 281 ft., 
but as might be naturally expected, the execution 
of the work was very unsatisfactory. The light 
boiler plates used for the shell were unable to 
resist the heavy pressure upon them, the perpetual 
struggle between the silt and the compressed air, 
set up considerable strains, and the shell was 
pressed out of shape, especially when—as often 
happened—the plates were far ahead of the masons. 

When the south tunnel was started, another ex- 
periment was tried, apparently with a view of as- 
certaining how much danger might be incurred 
without any fatal results. Steel plates 5ft. wide 
were employed, but these were put in place in the 
silt, by burrowing in the latter, and strutting each 
plate back to the silt, as it was got into place, so 
that when a ring was finished, a core held up by 
radial struts was left within the shell and concentric 
with it. Then the masonry lining was put in as 
quickly as possible, the silt core was removed, and 
another length was put in. 

The history of an engineering failure is always of 
interest, and as the record of the disaster which re- 
sulted from the rash methods followed in attempting 
to make the tunnel, Mr. Burr’s book has a special 
value. We can only refer briefly to it here, refer- 
ring our readers for greater detail to the volume 
itself. When the north tunnel had been advanced 
nearly 300 ft. under the river, it was resolved to 
do away with the extremely awkward entrance 
chamber already described, and to replace it by a 
permanent chamber common to both tunnels. By 
this time, since no accident had happened, the 
mode of working was considered to be a safe one, 
and there was a want of caution in removing the 
plates forming the ring, and in replacing them by 





the new work. Probably the greatest care would 
not have prevented an accident, but be that as it 
may, on the morning of the 21st of July, 1880, the 
compressed air escaped, and the roof of the partly 
finished entrance chamber fell in, imprisoning 
twenty men in the workings, while eight others 
were in the air lock. These latter were saved, but 
the others of course lost their lives, and with this 
disaster, the second period of the Hudson River 
Tunnel scheme was closed. 

Operations were now immediately commenced to 
repair the damage that had of course completely 
stopped the works, and to recover the bodies of the 
victims to the accident. A cofferdam was con- 
structed close to and embracing the shaft, and ex- 
tending as far as the ends of the tunnels, and this 
was not completed without much difficulty on 
account of the“water which freely passed through 
the silt and cinder filling, of which the foreshore 
was composed. Within the cofferdam a caisson 
was sunk, the bottom of which was formed to fit 
approximately the arch of the tunnel entrance. It 
wag provided with two air lvcks for the passage of 
men and materials. When this caisson was sunk 
into its final position, a permanent connection was 
made in a very ingenious manner with the old air 
lock in the shaft, and operations were thereby greatly 
facilitated. When once in place the construction of 
the entrance chamber was a matter of comparative 
ease, and had this method been adopted at first 
instead of the fantastic plan we have described, 
much time, money, and valuable lives would have 
been saved. 

From that time until a lack of funds stopped 
further progress, the work was prosecuted with 
energy and ability, the various difficulties met with 
being successfully surmounted. Of these we have 
not space left to speak, but we must refer to an ex- 
tremely ingenious and useful device introduced for 
facilitating the work. This was the “pilot” which 
was used in advance of the work. It consisted of a 
plate-iron tube, of sucha diameter as not to occupy 
too much space in the tunnel. The tube was 50 ft. 
to 60 ft. long, made up of rings bolted together, 
and so arranged that the rear sections could be 
removed and refixed at the front of the heading. 
The back face was kept abreast of the finished tunnel, 
and the shell plates as they were got into place were 
strutted to the tube from the front of which the 
heading was excavated, and rings bolted on succes- 
sively as the work advanced. A full description 
and drawings of this interesting part of the work 
is given in Mr. Burr’s volume. A difficult task 
was successfully carried out by Mr. Finch, the 
resident engineer, in completing the connection 
between the entrance chamber and the shaft, which 
before was joined only by the air lock. 

In November, 1882, the work on both sides of 
the river—for a good deal had been done on the 
New York shore—was stopped for want of funds, 
the tunnel was abandoned, and slowly filled with 
water which leaked into it. 

We cordially recommend this record of an un- 
finished work to our readers; it contains much that 
is novel and interesting, while the numerous plates 
add to the value of a well-written narrative. 





AMERICAN STEAM Y ACHTING.—The steam yacht Stiletto, 
built by the Herreshoff Manufacturing Company for the 
Boston Yacht Club, made 22,4), miles per hour on her 
trial trip. She is 90 ft. in length at the water-line, with 
11 ft. beam, and 7.9 ft. depth. A steel-built steam yacht 
laid down for Mr. W. Woodward, of New York, is near 
completion in the yard of Messrs. Piepgras and Pine, of 
Brooklyn ; her length is 143 ft. 





QUEENSLAND RaiLways.—The first section of the Logan 
branch is approaching completion, the rails having been 
laid to a point beyond Kingston. On the second section 
two cylinders at the Waterford side of the new Logan 
bridge are in place, and the staging has been erected for 
sinking the others. The rails have been laid for about a 
mile and a half on this section. On the second section of 
the Kilkivan branch line the cuttings are being carried 
forward at a good rate, but the fencing is proceeding 
slowly ; the Emu Creek bridge is not yet tinished, but all 
the flood openings are constructed to 18 miles 52 chains. 
On the seventh section of the Western line 13 miles of 
rails are laid; fencing is advancing satisfactorily, and 
plate-laying is proceeding at the rate of about four miles 
per month. The greater part of the work in the first four 
mniles of the Kilkivan line has been completed, and the 
clearing extends for nine miles; a bridge over the first 
crossing of the Wide Bay Creek will be begun as soon as 
the cylinders arrive from England. Tenders have been 
received for the extension from Stanthorpe to the Border 
to connect with the railway system of New South Wales, 
and for 65 miles of line on the Central Railway, from 
Jericho to Barcaldine Downs ; but no decision has yet been 
arrived at. 
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THE FORMS OF VIBRATING BODIES. 

M. C. DecHARME, whose very ingenious experi- 
ments to render visible or to simulate vibratory. or 
molecular motions we have noticed from time to 
time, has now devised a method of making apparent 
the forms which bodies take when vibratory move- 
ments are impressed upon them. To reveal the 
elementary forms M. Decharme employs, as his 
agent, a liquid to which the vibrations of the solid 
body are communicated, and which, in consequence 
of its great mobility, takes up a position which 
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glass, or of any other non-magnetic substance, the 
| arrangements need to be entirely changed to meet 
the altered conditions. In the experiments we are 
about to describe the plate P (Fig. 1), of a uniform 
thickness, is pierced with a central hole about a 
quarter of an inch in diameter, and is fixed at that 
point upon a very heavy foot by means of a screw, 
small leather washers being placed at each side of 
the plate. Upon the plate there is fastened a small 
disc d of soft iron, and below this there is arranged 
an electro-magnet. There is soldered to the disc a 
steel or platinum wire f four-tenths of an inch long, 


Fig. 2. 
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either by varying the distance of the magnet from 
the iron disc which acts as the armature, or by 
altering the number of cells in the battery. Of 
course other forms of contact breakers besides the 
one shown in the illustration can be used for the 
purpose. 

When the plate is of steel it is easy to con- 
centrate the attractive action upon a point. But if 
it be of brass, bronze, or glass, this is no longer 
the case; it is then necessary to give to the 
armature which is attached certain dimensions 
in order that the magnetic foree may have sufti- 


Fig. 8. 


represents the dynamic state of the surface with 
which it is in contact. But, in general, the effects 
produced by the movement of the body experi- 
mented on, in ordinary conditions, are so fugitive 
that the observer has not time to examine them 
with all the care he would wish to bestow upon such 
a delicate investigation. It is necessary, in order 
that these appearances may be duly considered, 
that the vibratory state should be more lasting, 
remaining constant the whole time. 


To attain the desired continuity, M. Decharme | 


availed himself of electricity as a motive power. 
This was not the first time that this agent had been 
employed for the purpose. M. Mercadier had 
slready made the attempt to produce the vibrations 
of a diapason, and of steel springs. But when the 
experiment is carried out with plates of brass, or 


and arranged to come in contact at each upward 
vibration with the contact screw p. The electric 
circuit passes through the coil of the magnet E, 
thence through the fine wire spiral f! to the 
disc d, and by the circuit breakers f and p 
to the terminal at e. The electro-magnet can 
be adjusted both vertically and _ horizontally 
to suit different kinds and sizes of plates. 
In using the apparatus the contact screw is first 
brought into contact with the point upon the plate. 
The circuit is thus completed, the electro-magnet 
becomes excited, and the plate is attracted. Im- 
mediately it commences to move the contact is 
broken, the current is interrupted, and the plate 
rises by its elasticity ; a new contact then takes 
place and so on. The vibratory movement thus 
continues with an amplitude that can be regulated 


}asmall narrow plate, arranged radially. 
| case a magnet of two branches with rectangular 


cient power. In these conditions in order to 
concentrate the attractive action in the smallest 
possible space, it is better to substitute for the disc 
In such 


polar faces will be used. The attraction may be 
increased by using two magnets arranged at the two 
extremities of a diameter of the disc, and acted 
upon by the current alternately. Whatever ar- 
rangement be adopted there must be a dise or arma- 
ture at each extremity of the same diameter in order 
to balance the plate. 

In carrying out the experiments the disc is first 
levelled and then the edge is furnished with a rim 
of modeller’s wax. Within the area thus inclosed 
a layer of water is spread varying in thickness from 
one to three millimetres according to the effects 
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desired. In place of throwing the plate into vibra- 
tion by means of a fiddle-bow, as in the ordinary 
acoustical experiments, the electric current is 
brought into play, and produces without shock the 
continuous vibratory movement of the plate and the 
liquid. There appears on the surface of the latter 
symmetrical chequered networks or systems, more 
or less extended, sometimes disposed on the peri- 
phery, and sometimes completely detached from the 





the two opposite effects ; Figs. 2, 3, and 6 illustrate 
the peripheral system, Figs. 4 and 5 the eccentric 
systems of the first order, and Fig. 7 those of the 
second order. The systems of the same kind have the 
corresponding nodes for their rigid limits. Borrow- 


ing a comparison from the phraseology; of photo- 
graphy, that the ventral systems are the positives, 
and the nodal) systems the negatives of one another. 
the 


As to strix flutings which compose these 





1G, 








Fic. 18. 





Fic. 19. 


edges. When these systems are examined atten- 
tively they are found to consist of a multitude of 
curved or rectilinear strie, sometimes oblique and 
sometimes perpendicular to each other, arranged 
either in parallel bands or in regular chequers, 
having a beautiful effect. 

Every one is acquainted with the acoustical figures 
of Chladni, in which fine sand arranging itself on 
vibrating plates represents the lines of repose, the 
nodes, which are sometimes radial, and sometimes 
concentric circles. By the method we are de- 
scribing it is the moving or ventral portions of the 
plate that are represented by the liquid. The accom- 
panying figures show the correspondence between 





systems, they are the elementary nodes. M. 
Decharme has investigated the means by which 
systems of different kinds may be produced at will, 


and has demonstrated their correspondence with the | 
He has also deter- | 
| gular curved lines, sometimes in sinuous lines, then 
| in chequered systems, where the marginal channels 


acoustical figures of Chladni. 
mined the mathematical relations which exist be- 
tween the number of systems, the size of the striz, 


and the numbers of vibrations in the corresponding | 


sounds. These, however, are considerations which 
we shall pass over, confining ourselves to the forms 
which the vibratory surfaces exhibit, when the ex- 
perimental conditions upon which they depend are 
made to vary. 

In the first place it must be noted that the peri- 





pheral systems, corresponding to the low notes of the 
plate, can exist separately to the number of 4, 6, 8, 
and 10. Thick plates give none other than these, 
whilst the eccentric systems, which only begin to 
appear with the high notes when the plate divides 
in six sectors at least, are always accompanied by 
peripheral systems situated in the same sectors ; 
only these latter systems can be considerably re- 
duced at the side near to the centre when they are 
numerous. The peripheral system, when occurring 
alone approximate to the semicircular form (Figs. 
2, 3, and 4), while the eccentric systems are ellip- 
tical (Figs. 5, 7, and 8), their major axes being per- 
pendicular to the radii of the plate, and the centres 
of their figures for each order being arranged upon 
a common circle concentric with the circumference 
of the plate. There can be two or three rows of 
eccentric systems between the two or three concen- 
tric nodes (Figs. 6and 7). All the systems which 
are completely developed are chequred. For all 
the simultaneous systems, peripheral or eccentric, 
the size of the striz is the same and the structure 
appears identical, which is very natural, seeing that 
all the parts of the plate vibrate in unison, at least 
for the dominant sound which is observed. 

The subject of most interest in the study of 
elementary vibratory forms is the evolution of the 
liquid striz, that is the successive changes which 
the first ripples experience as they attain by degrees 
the final reticular configuration. The acoustical 
figures of Savart, while showing the lines of posi- 
tions of the nodes, give no clue to the elementary 
vibratory forms of the plates. The liquid, on the 
contrary, in a thin layer reproduces with great dis- 
tinctness the smallest movement of the vibrating 
plate, and exhibits perfectly the contours of the 
surfaces in movement, particularly those which are 
produced at the edges. The very finest strize, which 
are only a fraction of a millimetre in extent, are 
depicted upon the water with extreme and capti- 
vating delicacy. Chladni was delighted at the sight 
of the figures produced by sand upon vibrating 
metal plates, figures which no one, he said with a 
certain pride, had ever seen before him. If he had 
been able, remarks M. Decharme, to observe the 
delicate and incomparable waves of water, alcohol, 
and mercury upon a vibrating plate of glass, he 
would have been far more astonished. That which 
cannot be portrayed, which escapes both graphic 
and verbal description, is the peculiar movement, 
the trembling of the liquid, its evolutions in arriv- 
ing at the form of intersecting waves, which 
at first occurring only at the circumference, then 
reach forward in symmetrical points, a kind of 
leaves of which the extremities are as delicate as if 
they were stippled. These waves cover almost the 
entire plate for the fundamental sound, and raise 
themselves at their edges in conical billows above 
the level surface, or even detach themselves in small 
drops which roll themselves towards the centre, or 
fall outside. 

In order to give an idea of the general form of 
these waves so varied in their evolutions, even for 
a single sound, let us suppose that the experiment is 
made with a thin plate covered with a layer of water 
from 1 to3 millimetres in thickness. The plate is 
first acted upon by a very feeble electro-magnetic 
attraction in such a way that it gives out its funda- 
mental tone ; no ripple appears on the surface. As 
the attraction is made to increase, there are formed, 
at four opposed points, simple channels often in a 
single row, occupying almost the whole circum- 
ference of the plate. They are rather more than a 
centimetre (.4 in.) in length, are in radial directions, 
quite contiguous, and of a width of about two 
millimetres (7sin.). As the attractive energy is 
progressively increased without any change being 
made in the height of the return, these long waves 
experience a sensible torsion, and appear animated 
with an oscillatory movement, which gives them the 
form of sinuous waves of S shape, more and more 
closed (Fig. 9). Then there is observed in the 
channels which are nearest to the centre of vibra- 
tion, a segmentation of two or more other channels 
more elevated than the first. Next parallel striz 
are seen among the others, sometimes in fairly re- 


are still to be distinguished, but diminished in 
length, more or less twisted, and a quincunx of 
intersecting waves, sometimes oblique, and some- 
times perpendicular to one another, but approaching 
the more to this latter disposition in proportion to 
the regularity of the system, the size of the fiutings 
remaining constant if the sound does not change its 
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note. The extremities of the system often resemble 
lancelated leaves of surprising delicacy; these 
dying waves, as it were, are only the shadows of 
the strive at the circumference. At length, when 
under a sufficiently energetic action, the systems 
arrive at their complete development, they invade 
almost the entire surface of the plate. If the ex- 
periment be pushed further, the liquid, violently 
shaken, detaches itself in spherules, of which some 
roll to the centre and the others leap off the plate. 
When the electro-magnetic excitation has ceased 
the systems repass, in an inverse order, through 
the same phases which they followed in their 
development. 

After the fundamental tone which determines the 
division of the plate in four vibrating sections, the 
sound which follows most easily and sometimes 
spontaneously is that which corresponds to the divi- 
sion in six equal parts. For this tone and for those 
which follow, the same evolutions of striz present 
themselves, but they are more and more difticult to 
observe on account of the smallness of the channels. 
But in examining attentively the form of the com- 
plete systems, in each case there is found the same 
disposition which was easily recognised from the 
fundamental sound. The evolution of the eccen- 
tric systems is yet more difficult to follow than that 
of the peripheral systems. An energetic action 
shows these strive arranged perpendicularly among 
themselves, and the contours of each system are 
clearly limited ina circle or an ellipse by curves 
turning their convexity towards the interior of the 
system. These lines form by their numerous inter- 
sections a sort of enveloping curve which gives to 
the whole a well-defined form (Fig. 8.) 

Production of the Liquid Systems.—To explain the 
production of the chequers constituting the system, 
it must be admitted that they are the faithful repre- 
sentations of the vibratory forms of the subjacent 
parts of the plates. From this point of view the 
strie represent the nodes of vibrations, and may 
even serve to determine the wave length of the 
corresponding sounds. It must be remarked that 
in a plate, as in other vibrating bodies, the two 
kinds of vibration, longitudinal and transversal, 
co-exist ; the one, however, can control or efface 
more or less completely the others, according to the 
experimental conditions. 

Let us suppose that it is desired to represent the 
vibrating state of a plate under experiment. For 
that, let it be assumed that its gives its fundamental 
note, which divides it into four symmetrical sections, 
A (Fig. 10a) being the point acted upon, and B the 
fixed point. The sector 1, supposed to vibrate from 
above downwards, communicates to the neighbour- 
ing sectors 2 and 4, a movement from below up- 
wards, and these in their turn transmit it, in the 
opposite sense, to No. 3. These four portions of the 
circle always rotate in unison, since they are equal, 
and their movements correlative, but they preserve 
their differences of phases. So when the plate 
divides itself in eight (Fig. 10h) the movement is 
transmitted from sector 1 to sectors 2 and 8, and 
from these to 3 and 7, then to 4and 6, and lastly 
to 5. All these portions vibrate in unison. Inde- 
pendently also of the general movement each 
sector divides itself, after the manner of a cord, 
into elementary vibrating sectors, which show 
themselves as channels arranged radially, and dis- 
posed first at the circumference, then extending 
towards the centre. 

But it is known that a body cannot vibrate 
energetically in one direction without at the same 
time vibrating in a direction perpendicular to the 
first. Figs. 11 and 12 represent the development 
of the circumference of a plate divided successively 
into four and eight sectors. When systems are 
produced detached from the edge, and arranged in 
one or more rows, the bending is more marked, 
following circles concentric with the circum- 
ference of thedisc. Figs. 13, 14, and 15 show in 
diametrical sections the vibratory state, for one, 
two, or three concentric nodes. In these figures 
the vertical scale is exaggerated in order to render 
the sinuosities more apparent. 

In conclusion it may be said that the two systems 
of vibration always co-exist, but that the one can 
control or efface the other, according to the mode of 
excitation, and of the mounting of thedisc. Thus 
all the peculiarities of the phenomena are explained 
on the assumption that the liquid systems represent 
the vibratory form of the subjacent portions of the 
plate. In order to render permanent the forms 
which he produces, M. Decharme mixes with the 
liquid minium, or some other heavy insoluble 








powder. This arranges itself upon the plate, re- 
ceiving the vibratory movement of the subjacent 
portions and translating it with the forms of systems 
more or less delicate and regular. By stopping the 
current, and leaving the plate to its natural vibra- 
tions which soon die away without shock, the 
minimum disposes itself in flutings, and chequers, 
and preserves in elevation the forms which the 
liquid assumed in its dynamic state. After the 
water has been carefully removed, and the plate 
has been dried, the dry minium remains fairly 
adherent to the plate, which can be made to serve 
as a photographic negative. Figs. 16, 17, 18, and 
19 have been obtained by this process. They re- 
present the reticulated deposits of the peripheral 
systems of the same plate divided successively into 
4, 6, 8, and 12 sectors, and show the method of 
transformation or of evolution of the flutings in the 
systems. There are seen, near the edge, channels 
more or less sinuous which lengthen and then divide ; 
further on there are seen undulating lines parallel 
to one another; also lines which cut each other, 
some perpendicularly and some obliquely, in such 
a way as to form regular quincunxs, composed of 
small rings, some completely closed, and some more 
or less open. 

Weare indebted for this account of M. Decharme’s 
experiments to a paper contributed by him to La 
Lumiére Electriane. 








CABLE TRAMWAYS. 
By J. BuckNnati-SMItH. 
(Continued from page 418.) 

We will now pass on to examine the method 
adopted for operating curved portions of line which 
always present special mechanical difficulties. The 
curved portion of way upon this system is at the 
junction of Market and Valencia-streets, opposite 
the main engine-house X (Fig. 44, page 416, ante), 
where their intersection forms an obtuse angle of 
about 55 deg., with a curve of 80 ft. radius. The 
novel feature in the arrangement consists in the 
employment of an independent auxiliary cable to 
work this curved portion of line, and arranged to 
run at half the speed of the main cables. The 
advantage and reason of such a device will be appa- 
rent when we remind our readers that it would be 
a most hazardous practice to run round the curved 
portions of any tramway at a speed of eight miles 
an hour, and that collisions with ordinary street 
vehicles would be the certain result. 

The Market-street and Valencia-street cables pass 
round their respective guiding pulleys into the 
engine-house, and between these the said short 
auxiliary endless cable is arranged to operate, re- 
ceiving its motion from a driving drum tixed upon 
the crankshaft of the engine. This cable is con- 
ducted to and from the curved portion of the line 
to be operated, by suitable leading or guide 
pulleys, and whilst rounding the curve it travels 
over fifteen vertically arranged conical pulleys, the 
bases of which are placed downwards. The arrange- 
ment will be better understood upon reference to 
the diagram shown at Fig. 48 (page 644), upon which 
the names of the streets and respective functions of 
the cables are clearly indicated. The ‘‘ auxiliary 
cable” runs around the horizontal pulleys a, b, 
vertical conical pulleys A, and around those of ¢ 
and d, back to the driving drum. 

It will be noticed that this auxiliary cable only 
travels under the one line running towards Market- 
street, because there exists a slight falling gradient 
from Market-street towards Valencia-street, so the 
cars will run round the curve in question towards 
the latter street by gravitation to the point where 
they pick up the other cable. In travelling in the 
opposite direction, of course the cars have to run 
up hill, and to this end they are connected to the 
auxiliary cable and are hauled round the curve 
towards the eastern terminus, until they can take 
hold of the main or Market-street cable. The 
auxiliary cable is driven at the rate of four miles 
per hour, and obviously the strains upon it are very 
small when compared with those on the main line 
cables ; consequently, the grips of the cars are re- 
lieved from any great lateral strains whilst passing 
the curve. 

From the arrangement above described, it will 
be evident that the operators upon the various cars 
upon arriving at the engine-house, have to release 
the main cable, pick up the auxiliary cable, drop it 
again, and re-take the other main cable, in the 
manner already described in our previous articles 
upon this subject. The cars have only about 8 ft. 











to travel by momentum in order to change cables ; 
whilst the entire distance travelled upon the auxi- 
liary cable is about 120 ft. 

At these parts of the line, where it is necessary 
for the drivers to release or take a cable in the 
manner above mentioned, large iron notice-plates 
are provided by the roadside, having inscribed upon 
them the necessary instruction to be observed, as, 
for example, the words, ‘‘ Let go here ;’ ‘‘ Take on 
here ;” and ‘‘Stop here.” At night these plates 
are well illuminated, so that the words may be 
clearly visible. 

Immediately before approaching the curve above 
described, some rather novel shunting devices are 
encountered for switching off the Haight-street 
branch cars from the Market-street or main line. 
To carry out this subsidiary traffic, the main line 
cable has to be released and the branch one picked 
up. Movable switch points or tongues are not only 
required upon the track for diverting the traftic, 
but similar appliances have to be provided for the 
grip slot in the cable tube. If this were not done, 
the car-wheels might be shunted whilst the grip 
shanks might continue their course. In such event 
the result would be to break the gripper, or damage, 
if not cut, the cable. Switchmen are therefore 
employed to shunt the traffic by operating the rail 
and slot tongues, which simultaneously actuate 
safety appliances situated some 30 ft. away. The 
whole of the road-bed is formed by inter-paving 
with granite sets, as represented at Figs. 46 and 47 
of the illustrations given in our last article. 

At the Ferries or Market-street terminus of the 
system a large turntable is provided (30 ft. in dia- 
meter), upon which the cars are turned, so that the 
open or fore portions in which the gripping and 
braking appliances are provided, are always kept in 
the front. Upon releasing the cable at this end of 
the line, the cars are carried on to the turntable by 
momentum, whilst the return of the cars to the 
place for retaking the cable, is effected by a slight 
fall in the tracks. 

At this eastern terminus there are laid four sets 
of lines, one for receiving the incoming traftic, and 
the other three for distributing the departure 
traflic, i.e., the Valencia-street, Haight-street, and 
McAllister-street cars are all transferred, and depart 
from their special separate sidings. A short dis- 
tance from the turntable mentioned these three 
outgoing tracks converge into the main line. By 
this means the despatch of the cars can be carried 
out in rapid succession. The turntable is provided 
with two sets of lines so relatively disposed that it 
is always maintained in a proper position for re- 
ceiving and transferring the cars. It is intermit- 
tently revolved in one direction by the continuous 
movement of the hauling cable, through the inter- 
vention of suitable gearing. The latter consists 
mainly in a friction drum, which is rotated by the 
cable, and is mounted so as to be capable of being 
moved into contact with the periphery of the turn- 
table. In this manner the table can be rotated by 
frictional contact at about one-fifth the speed of the 
cable. 

The cables used by the company were manufac- 
tured by Messrs. Roebling and Sons, of New 
Jersey, and are constructed of six strands of 
nineteen crucible steel wires each laid round a 
manilla core. These cables are 1} in. in diameter, 
4 in. in circumferenee, and weigh 2}1b. per foot 
run. Five of such cables are used to operate this 
company’s system, viz., the main line or Market- 
street cable, which is 24,125 ft. long.; that of 
Valencia-street, 20,194 ft. long; that of Haight- 
street, 20,000 ft. long ; McAllister-street, 20,490 ft. 
long, and that of McAllister and Fulton-streets 
branch, 6000 ft. long. The last two cables are 
similar to those first described, but were manu- 
factured at the California Wire Works in San Fran- 
cisco. The McAllister cables are driven from the 
small and independent engine-house marked Y on 
theplan, Fig. 44, page 416 ante. The speed at which 
the main cables are driven is about 750 ft. per 
minute, or eight miles per hour. The strands of 
these cable are at first filled up externally by appli- 
cations of vegetable tar, but the subsequent lubrica- 
tion is effected by the exclusive use of castor oil. 
The application of any mineral or animal oils or 
fats to the cables is carefully avoided. 

The next important department that we purpose 
to briefly investigate is that concerning the con- 
struction and arrangement of the machinery for 
driving the cables. ‘The engine-houses are located 
at the junction of Market and Valencia-streets and 
towards the west end of McAllister street. Our 
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chief attention will, however, be directed to the 
former and more important of the two. The 
Haight-street branch line, which is also operated 
from the principal engine-house, springs from the 
Market-street line in a north-westerly direction, 
and forms with it an angle of about 35 deg. 

In the rear of this engine-house X, are provided 
fuel bunkers, presenting accommodation for over 
2000 tons of coal ; and in the yard behind an arte- 
sian well is sunk, for supplying the boilers, &c. The 
principal part of the basement of the premises is 
covered with heavy brick flooring, and with the 
foundations for the boilers, engines, feed-heaters, 
pumps, tension machinery, and guiding pulleys, &c. 
One of the most marked external features of the 
building is the chimney shaft, the base of which is 
carried 9 ft. below the boiler-room floor, or about 
24 ft. below the street level. The foundation of 
this shaft is 30 ft. square, and its section through- 
out is in the form of an eight-cornered star, its 
total height being 175 ft. The effective sectional 
area of the shaft 1s 44 square feet. 

The power is supplied by two pairs of compound 
condensing engines, having high and low-pressure 
cylinders 24 in. and 34 in. in diameter respectively, 
with 48 in. stroke. The low-pressure cylinder has 
double the capacity of the high-pressure cylinder, 
and the two are directly connected. Only one pair 
of these engines is required to operate the system, 
the other pair being kept in reserve. These com- 
pound engines were constructed by local manufac- 
turers, and appear to give satisfaction. Each set 
of engines ordinarily furnishes 400 indicated horse- 
power, but is capable of working up to fully 700 
indicated horse-power. These are the only com- 
pound condensing engines used for operating a 
cable tramway in this city, the home of the cable 
system, and therefore the anticipated comparative 
economical result will be watched with much in- 
terest. The spur-pinions fixed on the crankshafts 
for transmitting power to the hauling drums are 4 ft. 
in diameter with 20 in. faces, and gear into spur- 
wheels 12 ft. 6 in. in diameter, fixed upon the driv- 
ing countershafts. This spur gearing is constructed 
with diagonal or helical teeth, of 44 in. pitch. The 
boilers are of the Babcock and Wilcox type (special 
horizontal multitubular), composed of four sections 
of 250 horse-power each. 

The cables are driven by drums in a similar 
method to that adopted upon the California-street 
line already described, i.e., the cables are wrapped 
round them in the form of the figure 8; this is 
known as the ‘‘ American system of driving.” The 
driving drums or pulleys are 12 ft. in diameter, 
with grooved peripheries lined with maple-wood, 
which arrangement, in combination with the ten- 
sion apparatus, secures sufficient adhesion to haul 
24,000 ft. of cable heavily loaded. To the auto- 
matic tension apparatus this result is chiefly due, 
and by it the cables are kept closely jammed upon 
peripheries of the ‘‘ drivers.” In contradistinction 
to the above-mentioned system of driving, the 
method of taking one or more complete turns of 
the cable round the drums, is now termed, in the 
States, the ‘‘ English system of driving.” The 


first-mentioned system is supposed to injure the) 
cables less, but in practice there appears little evi- | 


dence in support of the alleged superiority. How- 
ever, any system of driving or hauling that tends 
to minimise the bending of the cables is unques- 
tionably a move in the right direction. 

Reverting to the latter method, in which one or 
more complete turns are taken with the cables 
around the driving drums, or in which similar open 
turns are taken round a pair of such pulleys as pre- 
viously described upon the Sutter-street line, it 
must be admitted that it exhibits some incontrover- 
tible defects. For example, at the places where 
the cables first come upon the drums or pulleys, the 
peripheries wear more rapidly than at the points at 
which they leave them. This differential wearing 
of the circumferences of these ‘‘ drivers,” produced 
by this method of winding, has on some occasions 
caused much expense and annoyance. The defects 
of the practice in question have long since been re- 
cognised, but the difficulty was to devise something 
better and at the same time to provide the neces- 
sary driving grip. In the Market-street Company’s 
system the requisite motion for actuating these 
driving drums is communicated by spur pinions and 
wheels 4 ft. and 12 ft. in diameter respectively, fixed 
upon the main and countershafts. In this manner the 
drivingshaftsare caused tomake one-third thenumber 
of revolutions of the engine. Four pairs of driving 
drums are provided for operating the four separate 





cables (see Fig. 48), but only one pair of engines and 
one set of gearing are used to actuate them. 

The method of maintaining a uniform tension 
throughout the cables has been previously discussed 
and described, but in the case at issue there are 
some novel details connected with the arrangement 
which may be instructive. The cable is, on a hot 
day, several feet longer than upon a cool one, and 
these continual changes have to be automatically 
compensated for. Further there is the permanent 
stretching of the cables to be allowed for, and 
which, in the course of their lives, may vary from 
1 to 2 per cent. of their entire lengths. Thus, in 
the case in point, this would mean an ultimate in- 
crease in the length of the longest cable of at least 
250ft. It should be understood that each cable is 
provided with a separate or independent tension 
apparatus. 

Fig. 49 represents the type of tension apparatus 
employed in this company’s engine-house, and in it 
A is a large and heavy carriage mounted upon the 
track bed B, upon which a smaller supplementary 
carriage E is placed. The former carriage A can 
be freed to be moved along the track B, which is 
about 165 ft. long, to take up the slack arising from 
the stretching of the cable C, and by which arrange- 
ment 330 ft. of each cable may be taken up. The 
smaller counterweighted carriage E, carrying the 
large vertical pulley F around which the cable C 
passes, is also free to travel upon the lower one, 
and serves to automatically compensate for any 
fluctuations of tension arising from changes of tem- 
perature, and the effect of the cars upon the lines. 
When the tail-weights G, attached to the upper 
carriages, show signs of permanent settling, it is an 
indication that the cables are permanently stretch- 
ing. The lower carriages should then be moved 
back upon the rail-beds (by means of tackles) until 
the slack is taken up and the upper carriages stand 
well forward, whereupon they may be fixed in that 
position by hooks D, arranged to engage in suitable 
rack-bars. 

The cable gripping apparatus carried by the fore 
part of the composite cars, is represented in side 
elevation at Fig. 50, and will be seen at a glance to 
very closely resemble the type of apparatus used 
upon the California-street Jine already described. 
A is the lever for opening and closing the nipping 
jaws pivotted at B upon the quadrant plate, and 
provided with an intermediate adjustment C and 
link D, connected at its lower end with the frame 
E, which carries the shank plates F, terminating with 
the lower grip jaws f, and provided with the small 
cable-supporting pulleys h. 

The central grip shank plate G carries the quad- 
rant frame of the operating lever upon the top 
extremity and the upper grip Jaw g at its lower end. 





Both of these jaws are provided with an indepen- 
|; dent screw adjustment. This gripping apparatus 
| is attached to the cars by the frame E, so that it 
| will be understood that the outer shanks F and 
| bottom jaw f remain practically stationary whilst 
| the upper jaw q with its connections is raised or 
lowered to or from the former, so as to grasp or re- 
lease the running cable as required. 

This apparatus, like that on the California-street 
line, is of simple construction, with as much me- 
chanism as possible above ground, and is readily 
accessible from the cars. The gripping apparatus 
is constructed of cast steel, and the jaws are packed 
or lined with soft iron dies capable of being easily 
replaced. It should be understood that these grip- 
ping appliances are not rigidly attached to the main 
framing of the cars themselves, but are mounted 
upon and carried by the fore bogie trucks. By 
this arrangement the vibrating motion of the car- 
riage springs is not imparted to the grips and the 
cable. 

From the side elevation given at page 416 ante, 
showing the type of this company’s composite cars, 
it will be seen that they practically consist of a com- 
bination of an ordinary passenger car and an open 
dummy car built in one framing. This arrange- 
ment necessitates a very long rigid framing, viz., 
34 ft., and therefore the necessity of mounting 
the cars upon the bogie system was very apparent. 
The leading bogie truck of each carriage or car 
carries the gripping apparatus and brake levers, 
whilst the rear or trailing truck is provided with 
suitable track brakes. This arrangement will be 
better understood upon reference to Figs. 51 and 
52, which represent side perspective views of a 
leading and trailing bogie truck respectively. All 





the bogie wheels are provided with the ordinary 
brakes, as shown in the illustrations, in addition to 


the special track brakes A, worked from the rock- 
ing shaft B, which receive their motion from the 
leading truck through the intervention of rod con- 
nections C. The trucks themselves will be seen to 
be of the ordinary bogie type having their connec- 
tions with the framing or bodies of the cars through 
a single king bolt attachment. These composite 
cars weigh about 44 tons each, but the braking ap- 
pliances are so efficient that they can be arrested 
within 12 ft., when running at a speed of eight miles 
per hour. The brakes are worked by the levers D 
and their connections, situated upon the leading 
trucks, as represented in Fig. 51. The gripping 
appliances E are mounted upon and carried in the 
fore part of the leading truck or immediately behind 
the front axles, and the driver upon the open car 
platform stands directly over them. 

This construction of car was adopted to meet the 
requirements of the traffic, and at the same time to 
allow of the old horse cars being converted for the 
cable system at areasonable cost. The forward por- 
tions of these cars are open, as shown in the illustra- 
tion, so that the drivers may have a clear view of the 
road. The carsare provided with large alarm gongs 
to warn foot-passengers and drivers of other vehicles 
of their approach, and at night they are further 
equipped with powerful head-lights. Guards or 
fenders are also applied to the cars to prevent per- 
sons from getting run over. 

At the Valencia-street terminus a spacious car 
depét is constructed 420 ft. long by 100 ft. wide and 
two stories high, cars being elevated from the 
ground floor by mechanical lifting apparatus. The 
Haight-street cars are housed in a separate depét, 
provided for their accommodation. 

The Market-street cable tramway concludes the 
list of lines at present in operation within the city 
of San Francisco, and it is alike both satisfactory 
and interesting to be able to remark that here the 
method of traction in question has proved as great 
a financial as a mechanical success. No cable line 
in this city has as yet proved a losing undertaking, 
but on the contrary, the various cable tramway 
stock now stands from twenty to sixty per cent. 
above their original value. The original ordinary 
shares of the Market-street cable lines were eagerly 
taken up at one per cent. premium. 

There is now about an aggregate of 20 miles of 
double cable tramway track in operation in that 
city, and the average number of passengers carried 
per annum over each mile of double line is about 
1,350,000, or an aggregate yearly transport of about 
27,000,000 persons. The importance and efficiency 
of this system of public traction may be fairly 
appreciated, when we are reminded that upon com- 
paring the above figures with the performances of 
those of our chief London tramways, the cable 
lines in San Francisco carry annually from about 
100,000 to 300,000 persons more per mile of double 
way than most of those in our metropolis. For 
instance, the North Metropolitan Tramway Com- 
pany’s passenger returns for last year show only an 
average of about 900,000 persons per mile. On the 
other hand we have previously called attention to 
the fact that from 25 to 28 per cent. of the popula- 
tion of San Francisco travel daily by the various 
tramway companies. 

(To be continued.) 








THE NICE OBSERVATORY. 

On the 21st of March, 1881, the Minister of Travaux 
Publics in France, created a special commission to pre- 
pare general specifications and schedule of charges to 
serve as a basis for the construction of a movable 
cupola to shelter the great equatorial at the Paris Ob- 
servatory, and the following August twenty con- 
tractors were invited to compete, but only seven of 
these accepted the invitation. Of these, four schemes 
appeared to the Commission to be of high merit, and 
especially that submitted by M. Eiffel, which possessed 
several new and very ingenious details, the most striking 
of which was that the dome was floated in an annular 
tank containing a concentrated solution of chloride of 
magnesium. While admitting the boldness and origi- 
nality of the project, the Commission feared to recom- 
mend a system that had never been tried, and which 
appeared to present certain difficulties. This opinion, 
however, was not shared by the director of the ob- 
servatory, nor by the Council, and Admiral Mouchet, 
the director, addressed a report to the Minister 
of Public Works in favour of the very ingenious 
arrangement. The result of this opinion was that 
the Council of the Observatory, at a sitting held 
on the 10th of February, 1883, in consideration of 
an undertaking on the part of M. Eiffel to gua- 





rantee the working of the cupola during a period 
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the form of a cylindrical band 5 ft. 2.6 in. wide, and 3500 cubic feet, so that an ample margin is allowed ; 
the immersion of the chamber is 39 in. The following 


lying near that part of the sphere between the horizon 
and about 5 ft. beyond the zenith. They are carried 
by rollers above and below, running on parallel rails, 
and both shutters are opened simultaneously Zz suit- | 
able tackle. The total, load carried by the floating | 
chamber does not exceed 95 tons, which corresponds 
to a displacement of about 2800 cubic feet of liquid at 
the density employed ; the volume of the chamber is 





are some general particulars relating to the work : 


The weight of the moving part of the 
cupola is aa ad xa i” as 
The weight of the fixed part of the cupola ... 
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covering consists of 620 steel sheets 14 mill. thick, fas- 
tened by 55,000 rivets. The liquid with which the 
trough is charged is a solution of chloride of magne- 
sium at a density of 1.25. The quantity employed is 
7000 gallons, and the cost of the chloride of magne- 
sium required for charging, at Nice, is 70/. The weight 
of each sliding shutter is 3.5 tons ; they can be opened 
or closed in 45 seconds. The dome can be turned 
either direct by hand, or by means of a small winch 
worked by one man ; in the latter case four minutes 
are required for arevolution. For the sake of compa- 
rison it may be remarked that the cupola of the Paris 
Observatory, which is 39 ft. 4 in. in diameter, cannot 
be turned in less than 45 minutes when hand winches 
are employed, while when a gas engine that has re- 
cently been placed there for the purpose is used, the 
time required for turning is 10 minutes. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 29, 1885. 

THE iron manufacturers, west of the mountains, have 
failed to make terms with their workmen, and to- 
morrow the mills will close for an indefinite period. 
Perhaps six manufacturers will sign, but the rest ex- 
press the determination to shut down until business 
improves. Negotiations are in progress between manu- 
facturers in several parts of the country and the owners 
of the new steelmaking process. Itis understood that 
eight or ten plants will be erected as soon as possible, 
although the statement may be an exaggerated one as to 
numbers. However, the lock-out will stimulate the 
steelmaking method, and in a few months the manu- 
facturers will be in a position to successfully combat 
the claims of the Amalgamated Association. The work- 
men feel quite hopeful of gaining. Iron of all kinds is 
very low. Demand is as usual restricted to immediate 
requirements. Railroad building has not taken a start. 
Bridge-building is held in check. Small lots of steel 
rails have advanced to 28dols. Crude iron is selling 
at tide water at 16 dols., 17 dols., and 18 dols. 
for forge. The present indications are that the 
summer will be a quiet one. Manufacturers’ anti- 
cipations have not been realised. The glass manufac- 
turers throughout the country have banded themselves 
together and propose to make a uniform reduction of 
wages next fall. It is proposed to run half the furnaces 
in each factory for the double purpose of restricting the 
supply of glass and increasing the supply of labour. 
The Western Nail Association met in Cincinnati on 
Thursday and agreed to shut down their works to- 


The surface of the dome is 10,545 square feet, and the | morrow, having refused to accept the terms offered by 
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the Amalgamated Association. The Eastern Associa- 
tion met the same day at Philadelphia and concluded 
to shut down four weeks during the next two months. 
The supply is large, but not enough in excess of de- 
mand to materially affect prices. The suspension will 
enable makers to hold prices firmly. All departments 
of the North Chicago rolling mills at Bay View will 
close to-morrow, throwing out 1500 men. The rail 
mills are quietly increasing their volume of business 
and are more prosperous perhaps than any other branch 
in the industry. The pipe mills are for the most part 
doing well. The sheet mills are making more iron than 
can be readily distributed. The American Society of 
Mechanical Engineers has been in session all the week 
at Atlantic City, a watering-place on the New Jersey 
coast, Railroad earnings indicate no improvement in 
traflic. A contest is in progress between the Pennsyl- 
vania Railroad Company and the Baltimore and Ohio 
Company for admission into the city. 








THE INSTITUTION OF CIVIL ENGINEERS. 

THE first annual general meeting under the revised bye- 
laws, passed last April, was held on Tuesday, the 2nd of 
June, 1885, the President, Sir Frederick J. Bramwell, 
F.R.S., being in the chair. 

In the report of the Council it was observed that the 
statement of receipts and expenditure presented to the 
meeting contained the pecuniary transactions of the four 
months between the 1st of December and the 3lst of 
March, the period to which the accounts were now 
carried, in accordance with the new bye-laws. At the 
latter date there were on the books 20 honorary members, 
1485 members, 1932 associate members, and 507 asso- 
ciates, besides 843 students. With regard to the 
students attached to the Institution, it was observed that 
they constituted an increasing source of strength to the 
parent body ; inasmuch as nearly one-half of those ad- 
mitted were ultimately elected into the corporation. 

The inconvenience of holding the annual general meet- 
ing on the Tuesday previous to Christmas Eve having 
been admitted at the last general meeting, the Council 
came to the conclusion that the last Tuesday in May, or 
should that be the Tuesday in Whitsun week, then the 
first Tuesday in June, was the best to recommend for 
the annual meeting, since at that time many members were 
in town for a number of purposes connected with Parlia- 
mentary committees, and with business of various kinds ; 
and commonly the President’s conversazione took place 
at the end of May. In convening a special meeting, to 
submit to it a proposition for effecting this alteration, 
which was approved by the members, the Council took 
the opportunity of putting forward resolutions for making 
more harmonious the needed qualifications of candidates, 
and of clearing up uvbscurely worded passages in the bye- 
laws. With respect to the latter, the Council thought it 
fair that all persons making London their place of busi- 
ness should be considered residents, and should pay the 
residents’ subscription. In some cases the objection had 
been made that “‘ residence” meant the place where a 
person slept, and that where he did not sleep at his office, 
but in some suburb without the 10-mile radius, he was not 
a resident, although he had the full advantages of the In- 
stitution. A propusition was therefore submitted and 
carried that those members, associates, and students 
whose place of business, or whose residence was within ten 
miles of the General Post Office, should be considered 
residents. Another question which had arisen was as to 
the legality of ‘‘ plumping” in the election of Council. It 
had been felt that the Institution was entitled to the 
judgment of all the voters upon the whole Council, and 
that the duty of the voter was not to secure the election of 
a particular gentleman or of certain gentlemen in whom he 
felt an interest, but was to secure the return of a full 
Council. To further this object it was submitted and re- 
solved thatin the balloting list for Council, the number 
of names on the list, after erasure or substitution, must 
be the number to be elected, without the repetition of any 
of them. 

As some slight misapprehension existed as to the effect 
to be given to the condition for admission into the Institu- 
tion as a corporate member, that the candidate should 
be actually engaged at the time of his application for 
election, in the design or in the construction of such 
works as were comprised within the profession of a civil 
engineer as defined by the Charter, the Council stated 
that the words were only meant to be operative against 
persons. who had left the profession, and were not in- 
tended to apply to engineers temporarily out of employ- 
ment. 

During the session twenty-four ordinary meetings were 
held, at which twelve papers had been read and discussed, 
and one other paper had been read, but its consideration 
was postponed till next term. For some of these com- 
rounications the Council had awarded medals and 
—— as under: A Watt Medal and a Telford 

->remium to Professor H.S. H. Shaw; a George Stephen- 
son Medal and a Telford Premium to Mr. W. Stroudley ; 
a Telford Medal and a Telford Premium to Mr. P. W. 
Willans; and Telford Premiums to Mr. D. S. Smart, to 
Mr. A. Jamieson, and to Mr. W. Shelford. The special 
thanks of the Council had been recorded to Messrs, 

3enjamin Baker and John Wolfe Barry, for the valuable 
descriptions they had given of the design and construction 
of the works of the Metropolitan and the Metropolitan 
District Railways. For papers to be printed in the Pro- 
ceedings without being discussed, a Telford Medal and 
Premium had been awarded to Mr. W. G. Brounger ; 
Telford Premiums to Professor W. C. Unwin, Mr. T. 
Andrews, Mr. J. G. Mair, and Mr. J. Craig, and the 
Manby Premium to Mr. C. W. Kinder. There had been 
twelve supplemental meetings for students, at which as 








many papers had been read, and to eight out of the twelve 
papers Miller Prizes had been awarded. The authors of 
the successful communications were Mr. IF’. G. Howard, 
Mr. H. H. Dalrymple-Hay, Mr. F. W. S. Stokes, Mr. 
H. T. Turner, Mr. W. Kidd, Mr. S. R. Lowcock, Mr. 
E. J. M. Davies, and Mr. F. H. Hebblethwaite. 

There had been received on account of income between 
the 30th of November and the 31st of March a sum of 
11,0617. 8s. 7d. ; on account of capital, 1973/. 15s. ; and 
on account of trust investments, 83/. 17s. 7d., pg the 
whole receipts for the four months, including a balance 
of 1015/. 5s. 3d. brought into the account, 14,1341. 6s. 5d. 
On the other hand, the expenditure had been for the same 
period 4297/. 5s. 11d. Investments had been made on 
capital account of 6232/. 15s. The trust fund expenditure 
had been 368/. 6s. 9d., while there remained 32351. 18s. 9d. 
available (with the uncollected income yet to be received) 
for meeting the expenses of the remaining nine months of 
the present year. The before-mentioned 6232/. 15s., 
stated as having been invested, had purchased 3000/. New 
Three per Cents. and 3000/. Metropolitan Board of Works 
Three-and-a-Half per Cent. Stock. These further invest- 
ments brought up the Institution capital to 54,000/., all of 
which was a in such securities as were sanctioned by 
the Court of Chancery for trust investments. No change 
had been made in the capital of the trust funds, which 
remained as at the 30th of November, 1884, namely, 
14,642/. 13s. 10d. 

In conclusion, the Council trusted the members would 
agree in thinking that the experience of the period since 
the last report was eminently satisfactory, and that there 
was good reason to hope the Institution would continue 
that career of honour and usefulness which it had pur- 
sued for so many years—a career which caused it to rank 
among the foremost of those voluntary associations of 
private individuals for the promotion of public good, 
which, asking nothing from Government except the 
privilege of being left alone, had largely contributed to 
give to this country the prominent en she held 
among the industrial nations of the world. 

The adoption of the report, having been duly moved 
and seconded, was declared to be carried, and ordered to 
be printed in the Minutes of Proceedings in the usual 
manner. Hearty votes of thanks were then passed to the 
President, the Vice-Presidents, and other members of 
Council, to the lecturers, to Messrs. B. Baker and J. 
Wolfe Barry, the auditors, to the secretaries, and to the 
scrutineers—for services rendered to the Institution. 








A NEW APPLICATION OF ELECTRICITY. 
To THE Epitor oF ENGINEERING. 

Srr,—It struck me while reading your valuable article, 
on ‘“‘A New Application of Electricity,” that the dis- 
covery by Professor Lodge, of the quick deposition of 
dust by high-tension electricity, Bare been developed 
intoan ‘‘ applied science” by Mr. Walker, may turn out 
to be the one long-looked for method of entirely master- 
ing the smoke nuisance. 


Barnsley, June 8, 1885. 


Yours truly, 
H. F. BRouGHTON, 





To THE EpIToR OF ENGINEERING. 

Srr,—In reading your interesting article on the above 
subject in last week’s issue of the ENGINEERING it may 
have suggested itself to many of your readers why should 
not the separation of dust from blast furnace gases be 
carried out in the same manner ? 

If the result of this application of electricity upon 
“lead fumes” would prove as successful upon ‘‘ furnace 
gases,” the introducers as well as the possessors of fire- 
brick stoves might well thank Professor Lodge for his 
valuable discovery, and Mr. A. O. Walker for his appli- 
cation of the same. 

Yours truly, 


Rhymney. J.C. Jones. 








PROPOSED MANSION HOUSE SUBWAY. 
To THE EDITOR OF ENGINEERING. 

Srr,—Referring to the proposed subway at the Man- 
sion House and Bank intersection which I had the honour 
of submitting for the consideration of the Court of Com- 
missioners of Sewers in January last, and which was 
then unanimously referred to the Streets Committee for 
consideration and report. 

The great interest favourably manifested by the press 
generally on its introduction, both in London and the 
provinces, and which, by the way, even extended to the 
colonies, outweighed the importance I myself had at- 
tached to it, and secured for it, I am sure, a full and ex- 
haustive inquiry by the Committee, whilst the cordial 
reception accorded to it generally gave it the impress, 
almost, of un fait accompli. Indeed, { have been recently 
informed that numerous persons have gone down the 
lavatory steps around the Wellington statue, thinking it 
to be an entrance to the subway, and which the City, with 
its usual alacrity, had already carried out. 

The matter went to the engineer upon the same lines 
that it went to the Committee, viz., for a report upon 
the desirability of the subway, as to is use, and the practi- 
cability of its construction; and, without attempting 
or desiring to anticipate that: report, I would like to 
speak in regard to one point, upon which the whole 
question may possibly turn, and that is the means 
of access down to the subways, or, in other words, the 
exact positions where the openings should be placed, 
for there must be spaces inclosed for the steps. This, 
in my opinion, is the only difficult part of the ques- 
tion, and that is certainly not insurmountable. It more 
particularly affects the south-west corner of Princes-street, 
where by far the largest amount of foot traffic occurs. It 
may be suggested that the railing inclosing the steps at 
that part would be an obstruction to the traffic on the 





footway, but if the footpath were gradually widened on 
approaching the corner, both at | race Mio and the 
Poultry, sufficiently to leave the ordinary width of foot- 
path inside each railed inclosure, and the kerb were con- 
tinued around the outside by a regular curve, not an 
abrupt one projecting into the roadway, then, not only 
would no such obstruction exist, but considerable addi- 
tional footway space would be gained as standing room 
(without impeding the traffic) for those waiting to cross 
over at the street levels when opportunity occurs, 

This plan, it is true, would slightly reduce the roadway 
at each corner, but the pedestrian traftic at the Mansion 
House centre in particular should, and must, be well con- 
sidered and sufficiently provided for equally with the 
vehicular traffic, and it should not be forgotten that the 
vehicular traffic passing around the corner to and from 
Princes-street is a small proportion indeed compared with 
that which passes straight on. At the Liverpool, London, 
and Globe Assurance, and Exchange corners, the vehi- 
cular traffic that passes around the corners is infinitesimal, 
so that the fact of projecting the kerb at these points a 
little further into the roadway to inclose the steps in the 
manner before described, would be open to no reasonable 
objection whatever. This arrangement keeps the steps 
away from the face of the buildings, which was objected 
to, and places them immediately on the inside of the kerb. 

At the Mansion House itself, access can be obtained 
from Mansion House-place adjoining, if preferred, with- 
out interfering with the Mansion House building at all. 
There is equal necessity, I readily admit, for a subway 
also to the Bank corner, as has been pointed out, but 
difficulty arises as to the position of the steps. As to the 
general practicability of the scheme, considering the ex- 
traordinary difficulties that have been overcome within 
the — and elsewhere by the Metropolitan and District 
and other railways, I believe there is no engineer of 
eminence, but who would admit that any difficulty of 
gas, sewer, and water pipes of any other kind is compara- 
tively trivial, for it is as easy practically to syphon a large 
sewer as a sinall drain ; in this case the syphon would 
formed by gradual slopes on either side to secure a perfect 
scour of the sewer, whilst the whole of the work could 
be carried out without interfering with the tratfic. I con- 
sider the need of a subway at this centre has been most 
conclusively proved. 

In regard to supervision, the construction of the sub- 
way as proposed by me, with a central chamber, and 
passages communicating direct to the steps, could be 
entirely and perfectly controlled by one policeman located 
in the centre. This facility of supervision would not 
apply to a circular plan or any other arrangement. 

A subway here must not be a ‘ labyrinth” or ‘‘ maze,” 
but simple and direct, easy of access, cheery and well 
lighted and ventilated. My proposal embraces all of 
these necessities, and I trust the public will soon have the 
full advantage and benefit of its use. 

I would point to the Exhibition subway, recently 
opened by His Royal Highness the Prince of Wales, and 
his observation at its utility as a sample in some degree of 
what it would be like, though on account of the shortness 
of the corridors of the Mansion House subway, it would 
be better lighted and ventilated and generally superior in 
every respect. 


42, Poultry, E.C. 


H. H. Brineman, Architect. 








TREVITHICK MEMORIAL AND NO MONU- 
EN 
To THE Epitor oF ENGINEERING. 

Sir, —With some surprise I find in your columns that it 
is the intention of the committee to close the Trevithick 
fund, and to leave Trevithick without an adequate com- 
memoration. I beg to protest against snch private plan 
of a few members and to their appropriation of the ee 
without the authority of a public meeting of the sub- 
scribers. Not receiving the telegram until late after the 
meeting, I was unable to take part, as I had done in the 
previous meetings. 

It is now about three years since it was proposed by me 
that a statue or bust should on the fiftieth anniversary 
of his death be dedicated to the great engineer, Richard 
Trevithick, in Westminster Abbey. This seemed desirable 
not only as due to his services and reputation, but also as 
a tribute to the profession in maintenance of its claims to 
national honours, and that thereby the memorial of Trevi- 
thick should be added to those of Watt and George 
Stephenson. 

Thanks tothe liberal advocacy of your own and other 
organs of the press, the idea was well supported, 
committee meetings were held in the houses of the 
Society of Arts and the Institution of Civil Engineers, 
the Trevithick family gave their co-operation, and a con- 
siderable sum sufficient for the intended purpose has been 
raised by much individual exertion, owe j largely by that 
of the locomotive engineers. 

Unfortunately a desire has been evinced by some few 
persons to set aside the original design. The usual 
measures have not been adopted, a public meeting has not 
been called, nor have the subscriptions been adequately 
advertised. The restricted fund as yet obtained it is pro- 

sed to apply to a Trevithick Scholarship, a lame and 
impotent conclusion, for in a short time it and Trevithick 
will be forgotten. A copy of a bust of Trevithick is to be 

ut in the cathedral at Truro, which will not give satis- 
action to his Cornish fellow-countrymen. 

It is said by some that a scholarship is more useful than 
a personal memorial ina work of art, or than the honours of 

estminster Abbey. This may or may not be so, and it 
may besaid, too, that the money could be given away to 
the poor, or to build a Trevithick chapel. Personal 
tributes are the vanity of vanity, the more so for the dead, 
and for him who rests in his obscure grave at Dartford. 
This has not, however, been the thought of Trevithick or 
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of men like him, but rather to look to the life after death 
in being honoured as an incentive to the exertions of 
others for the common good. Indeed, how Trevithick 
was inspired may be well enough ay om by that noble 
design for a public monument from his hands, which is to 
be found in the biography by his son. 

By a proper appeal funds may be obtained for scholar- 
ships or other purposes. I now make the demand on 
behalf of the subscribers here as elsewhere, that the 
private scheme shall not be carried out until a general 
meeting of the subscribers has been held in due course, and 
until a public meeting has been convened to adopt 
measures for establishing the fund as a national memorial 
to one whom we now recognise as a great genius, a glory 
to our country, and a benefactor to the whole world. 

Your obedient servant, 
Hype CLARKE. 

32, St. George’s-square, S.W., June 6, 1885. 








PUTTING BOLTS THROUGH A RETAINING 
WALL UNDER WATER. 
To THE EpIToR oF ENGINEERING. 

S1r,—During the progress of some works of which I had 
charge, several 2-in. bolts had to be put through a wall 
forming the side of a canal at a depth of about 10 ft. below 
the water line. 

Thinking that an account of the way in which this was 
done might be of interest to others, I send the following 
description of the means and apparatus used ; 

The wall in question was built of concrete, with a facing 
of hammer-dressed Kentish ragstone, coursed, forming a 
very uneven surface, as the stones were of large size, and 
in many cases the centre portion of the face of the stones 
projected as much as 6in. from the line of joints, the 
cement in which, however, was intact. The face of the 
wall being so uneven, it was necessary that it should be 
dressed off under the washers in order that they should 
take a fair bearing. The bolts and washers being then 
placed in position, the whole was then grouted solid with 
cement. 

To dothis cheaply and expeditiously, and at the same 
time not tointerfere with the traffic in the canal, a caisson 
of special construction was used, consisting of a box, 
with three sides and a bottom (the side next the wall 
being left open), which was lowered down to the required 
depth from the top of the wall. A water-tight joint being 
then made between the edges of the caisson and the wall, 
it was then pumped out, leaving that portion of the wall 
dry to which it was desired to tix the washers and bolts. 
The method of making a joint between the caisson and the 
wall was as follows: 

As before stated, the caisson was similar to a box con- 
sisting of three sides and a bottom. Its dimensions were 
4ft. by 3 ft. by 11 ft. deep, which was found to afford con- 
venient room for the suction pipe of the pump anda man 
to work. 

It was lowered into position with the open side to the 
wall. The top of the caisson being open and above water, 
afforded a free passage for men and materials, 

It will be seen from the above that when the caisson 
was thus in position, the edges of the bottom and sides 
rested against the face of the wall. Round these edges a 
breadth of tarpaulin was nailed, extending outwards for 
a breadth of 4 ft. all round, and lying flat against, the 
face of the wall. A ,% in. chain was sewn on all round 
the outer edge of the tarpaulin to make it lie ‘“‘ dead” 
against the wall and prevent it being curled upor washed 
pon by the currents caused by the passing traffic in the 
canal. 

For pumping out the caisson a pulsometer was used 
capable of discharging 9000 gallons per hour—the idea 
being that the current caused by pumping out the caisson 
would cause the tarpaulin to be drawn in tight against 
the wall, thus making a joint similar to that made by a 
limpet on the rocks of the seashore. 

On this being done it was found that the current ob- 
tained by pumping was tt inadequate, as the tar- 
paulin resting normally on the higher portions of the face 
of the wall left considerable spaces between it and the face 
of the wall at the joints, thus affording so large an area 
for the ingress of water that the current caused by the 
pump was practically nil. 

On considering the matter it was seen that what was 
wanted was an instantaneous emptying of the caisson, 
when the rush of water would be so great as to carry the 
tarpaulin before it into the interstices between it (the 
tarpaulin) and the wall. But as this was impracticable, 
the same effect was produced in the opposite way, namely, 
by the instant filling of the caisson. 

To do this the open side of the caisson next the wall 
was boarded up water-tight with the exception of the 
lower portion, where an opening was left 4 ft. by 3 ft. 
To this opening a shutter was fitted closing from the 
inside and held in position by a strut. The caisson being 
now a water-tight box was lowered into pos‘tion, and 
any leakage which had come in round the shutter having 
been pumped out, the strut supporting the shutter was 
knocked away, allowing it to fall inwards, leaving an 
opens 4 ft. by 3 ft. for the water to rushin. The effect 
of this was that all could be desired, the joint was instan- 
taneously made, the caisson only filling up 7 in. or 8 in. 
The —- was very slight, about 600 to 700 gallons per 
hour, which was easily kept down by the pump. 

To break the joint when it was required to move the 
caisson to another part of the wall, the shutter was re- 
placed from the inside. The space then left between the 
outside of the caisson and the wall, filled up by leakage 
when the tarpaulin floated off the face of the wall. The 
caisson was weighted sufficiently to prevent it floating 
up when pumped out. 

A rock drill was used to bore the bolt-holes which were 








2? in, in diameter and were drilled the full length (6 ft. 
6 in.) in forty minutes. 


Bow, June 9, 1885. 


C. REYNOLDs. 








VERTICAL LATHES. 
To THE Epitor oF ENGINEERING. 

S1r,—I observed ip your issue of May 29th an illustra- 
tion of a vertical lathe, from which I surmised it was a 
ra tool constructed to surface only, but upon reading 
the description I find that, ‘‘ It will undertake almost any 
class of work that an ordinary lathe of the same size will 
accommodate, and besides has many special advantages 
of its own.” Possibly I may be dull of comprehension, 
or the drawing and description may be incomplete, but I 
fail to discover more than one advantage, viz., that the 
work can be laid on the face and set true before being 
secured ; as a set-off against this, however, I am afraid 
there are many disadvantages, which I can best illustrate 
by setting the lathe to do some work. 

Job No. 1: Cast-iron pulley 7 ft. by 2 ft. 6in. wide, 
flat face ; this would be chucked by the arms and set true 
inside in the usual way; to turn it the tools must be set 
twice, and when near the lower edge would have to pro- 
ject 2 ft. 6in. from their supports; the advantage of this 
I fail to see. 

Job No. 2: Pulley, same size, rounded on face; this 
can’t be turned, the nearest approach would be to turn it 
conical from both sides, largest in centre, 

Job. No. 3: Wheel for rope gearing 8 ft. in diameter, 
six V grooves. This cannot be done. 

The foregoing will show how obvious it is that the ver- 
tical cheeks should be fitted with slide rests capable of 
automatic feed both vertically, horizontally, and obliquely. 

Job No. 4: A 10 ft. flywheel to be turned and polished, 
the boss bored and faced. The rim having been turned, 
the speed is increased, and I endeavour to scrape and 
polish it ; this is most difficult, as I must rest my scraper 
up against a vertical instead of a horizontal rest ; the 
simplest and quickest way to bore the eye is by a flat bit 
orcutter, but I find there is no back centre to set up with, 
so I try and bore the hole out with a turning tool, the 
rest having been set obliquely, takes some time to get 
square, and I am compelled to stop the lathe to calliper 
the hole, asI cannot get nearer than 5 ft., or must run 
the risk of falling into the fast revolving wheel. 

The spindle (mandrel) is of cast iron, J1in. in diameter 
at the bottom, 6 ft. long, with a /arge bearing at the top ; 
now to be in anything like proper proportion the top 
bearing should be 18 in. in diameter ; but suppose it to be 
only 12 in., surely this is large enough to support any 
possible piece of machinery that can be placed under the 
cross slide within the cheeks, and the rubbing surface at 
the hack of faceplate becomes unnecessary. I consider 
this bearing, which can only extend through a portion of 
circle, a very objectionable feature, and if used, can only 
cause the mandrel to wear out of truth; a better plan 
would have been to have made the lower adjustable in the 
same manner and direction as the upper bearing and below 
it, revolving in a cup of oil several washers of steel and 

n-metal placed alternately, and strong bolts should 
tn been provided for securing it to the foundation. 

I had the privilege last year of seeing a great many ver- 
tical lathes in America, the largest of which, at the works 
of Messrs. Mackintosh and Hemphill, in Pittsburg, was 
capable of taking in work 34 ft. in diameter ; many oft 
were most complete, with every labour-saving appliance 
possible, some being of special construction for boring 
railway wheels, 80 of which can be borod by one man at 
one machine, size of hole 48 in. diameter 6 in. through, in 
two cuts. I imagine the makers of such tools as these 
will smile when they see the first attempt of a British 
toolmaker to construct a vertical lathe. 

A. TURNER. 








DYNAMO MACHINES ; MULTIPLE WIRE 
SYSTEM. 
To THE EpiTorR oF ENGINEERING. 

Srr,—In ENGINEERING of April 17, page 401, I read, 
‘*TIn none of the elaborate calculations is any considera- 
tions given to the relation which the cost of five smaller 
dynamos bears to the one or two larger ones which they are 
to displace. Neither has any reference been made to the 
practical difficulties in the way of running these dynamos 
in electrical unison, nor the effect upon the dynamos of 
the variable {demands on the several branches, which 
might result in sending heavy and even opposing currents 
through a portion of the machines.” 

Allow me to remark that in several articles I published 
on this subject, I have given due attention to the disad- 
vantage of using several separate dynamos in the multiple 
wire system, and I have shown that one combined ma- 
chine is generally yg yam on account “of the 
variable demands on the several branches.” 

My first article, ‘‘ Bulletin de la Société Internationale 

des Electriciens,” tome i., page 109, is dated January 7, 
1884. I remark this to show that I investigated the 
matter quite independently, as at that time nothing was 
yet published concerning the multiple wire system. (The 
description in ENGINEERING, for instance, was of De- 
cember 19, 1884). It is, therefore, not a criticism of the 
conclusions of other investigators ifmy opinion is, in many 
respects, quite different. 
_ My conclusion was and is still, that for central station 
incandescent lighting there is generally no advantage in 
the use of three wires instead of two. Several disad- 
vantages in the multiple wire system are more important 
than the saving in the weight of copper (30_per cent. ac- 
cording to Dr. Fleming, still too much I think, but 
certainly not five-eighths as M. L. Deinhard tries to prove 
in the Elektrotechn. Zeitschrift, 1884, page 498). 








For instance, the use of two dynamos, or the three-wire 
system, is in no way the same as two dynamos in the two- 
wire system. With the three-wire system there must be 
always two dynamos running together, even in the day- 
time, when only a few lamps are used, while with the two- 
wire system one dynamo is sufficient, except unly a few 
hours atnight. Thus with the two-wire system a con- 
siderable reduction in wearof dynamos, increased economy, 
and safety in working, &c., is obtained. Moreover, if 
there occur a defect to one of the dynamos with the two- 
wire system, then the other could used for a short 
length of time to light up the whole district, at least at a 
somewhat reduced candle-power in the lamps; but with 
the three-wire system one-half of the district would be ab- 
solutely in thedark. The current output of a dynamocan 
be greatly increased for a short time, but it is materially 
impossible to double the electromotive force. 

ndeed I did not propose the multiple wire systems 
only for incandescent lighting, but more as a special ar- 
rangement for arc lighting. In such case we have no such 
difficulties as with incandescent lamps. For instance, 
with arc lamps we have not only saving in the weight of 
copper but also in the number of mains, thus simplifica- 
tion, which alone is already a great advantage ; on the con- 
trary we have, with incandescent lamps, complication. 

Other business prevents me giving you more _par- 
ticulars about the special arrangement of the multiple 
wire system for arc lighting, its use for arc lamps without 
shunt coils, and so on, and so I beg to refer you to the 
Bulletin, to Zeitschrift fiir Elektrotechnik, 2 Jahrg., p. 195; 
La :Lumiére Electrique, tome xiii., p. 88; Elektrotechn. 
Zeitschrift, 1884, pp. 367 and 420. 

Yours, 
C. L. R. E. MencEs. 
The Hague, June 4, 1885. 

P.S.—This letter was unintentionally postponed; I 
think, however, that the question is still an actual one, 
and I beg you, therefore, to publish it still. 








MILITARY WIRE-ROPE RAILWAY. 
To THE EpiTor oF ENGINEERING. 

Srr,—After reading your able article on the Suakim- 
Berber Railway I recalled an idea of the above simple 
manner of surmounting the difficulty of the transport of 
European war materials, in anenemy’s country. In the 
Crimea, France, Great Britain, and Sardinia all found 
this the greatest difficulty in the siege of Sebastopol. In 
the two Afghan campaigns, again, also in Zululand 
and in the country of the Buers, the land transport of 
war materials stopped the real conclusion of the war, and 
certainly, as you remark, the same difficulty was left un- 
surmounted in the Soudan. While in the country of the 
Carlists my attention was directed to the use of wire-ropes 
for transporting mineral ores across the valleys of the 
Pyrennees, and after much careful attention, I found it 
was practicable to stretch wire ropes along the ground, on 
any gradients, levelled as much as practicable in the time 
allowed, one end of each rope being securely fastened and 
the other passed round a grooved wheel (under and over) 
to form a parbuckle purchase or tackle block ; then the 
harder the hauling part is pulled the straighter the stand- 
ing part will be, as a railway for the wheel to run on, and 
the hauling part acts also asa driving belt for throwing 
the wheel forward in the direction it is required to go, 


| until it comes to the secured end of the rope, which is then 
em | 


taken away and removed further on. The railway itself 
being also transportable wherever required. Glad to give 
fuiler details. 

Yours sincerely, 


Genoa, June 6, 1885. GEORGE Fawcvs. 





PUMPING ENGINES AT BUDA-PESTH. 
To THE EDITOR OF ENGINEERING. 

Str,—Referring to the description of the Buda-Pesth 
pumping engines, given in your issue of June 5th, might 
not the air from beneath the pistons of the single-acting 
pumps be got rid of by making the lower ends of pistons 
flat or convex and to work below the bottom of the barrel 
at end of downward stroke ? 

Ghent, June 9, 1885. W. A. K. 


SHIPBUILDING ON THE DELAWARE.—The mail steamer 
Cape Charles, which is to run between Cape Charles and 
Norfolk on the New York, Philadelphia, and Norfolk 
Railroad, has just been launched at Messrs. Hanlan and 
Hollingsworth’s shipyard at Wilmington. The boat is 
262 ft. long on the deck, 36 ft. beam; breadth over 
guards, 64 ft. ; depth of hold, 14 ft. She is built extra 
strong, of iron, and is expected to make 18 miles per 
hour. She can carry two Pullman sleeping cars, an ex- 
press car, and a combination car on her deck, and is fitted 
up with saloon cabin, &c. She is to be illuminated by the 
electric light. 





AMERICAN AGRICULTURAL MACcHINERY.—The United 
States State Department has issued a volume of consular 
reports upon the subject of introducing American agricul- 
tural machinery into foreign countries. It appears from 
most of these reports that to obtain a market for American 
agricultural implements in most parts of Europe, is almost 
an impossibility. Some progress has been made in Ger- 
many, but Consul Keifer, at Stettin, and Consul-General 
Brewer, at Berlin, both agree that American machinery, 
which is approved by the popular taste, is at once imi- 
tated and made so much cheaper by German mechanics, 
that no American manufacturer can compete with them. 
Mr. Brewer says that, as Germany is now exporting agri- 
cultural machinery to Russia, Africa, and South America, 
the proper place to compete with German manufac- 
turers is in those countries, instead of within their own 
empire. 
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dip. The hull is clinker built, the frames being of angle 
iron 3{ in. by 3fin. by Zin., spaced 2 ft. apart. The floor- 
plates are 12 in. deep and ,'; in. thick and the deck 
beams 8 in. by 3 in., with angle-irons 24 in. by 23 in. 
by 2in., spaced every alternate frame in the main 
portion of the vessel, and 4 in. by 24in. by 2 in. at 


the well sides. A stringer plate 18 in. wide by 2 in. 
thick is carried all round the vessel, the plates being 


double rivetted and placed on the top of the beams | 


and gunwale iron. The keelsons are of open box 
section, formed with angle-irons 3in. by 3 in., and with 
plates 12 in. deep by gin. thick. A teak fender ex- 
tends all round the vessel above the water-line ; it is 
7 in. thick by 14 in, deep, and is attached to angle- 


irons 3 in. by 3 in. by gin. deep, placed at each side of | 


it. There are six cast-iron mooring bitts bolted to the 
deck beams, and at the bow and stern there are knight- 
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heads of oak, fitted with cast-iron hawse-pipes for the 
mooring chain and with fair leaders. All the iron in 
the hull and framing is of best Staffordshire quality, 
and the bolts and rivets of S.C. crown, or Stafford- 
| Shire L.W.R.O. 

The propelling engines for the twin screws have 
cylinders 13} in. in diameter by 15 in. stroke. The 
boiler is of steel 8 ft. 6 in. in diameter by 9 ft. 6 in. 
long, and works up to 80 1b. per square inch. The 
pumping engines are of the direct-acting differential 
type with cylinders 17 in. in diameter by 24 in. stroke, 
the pumps being 3{ in. in diameter. They are capable 
of supplying 38 cubic feet of water per minute and of 
maintaining a constant pressure of 1000 lb. per square 

|inch, The rams for raising and lowering the beam 
are placed as shown in Fig. 1, and oscillate in bearings 
firmly bolted to a wrought-iron framing fixed to the 


floor-plates and to the main keelsons. The lifting 
ram has a diameter of 10 in. with a stroke of 17 ft. 8 in. 
The lowering ram is 6 in. in diameter and 13 ft. 9 in. 
stroke. The excavator is 8 ft. in diameter, and the blades 
are three in number. They are made of steel and are 
worked by two hydraulic presses suspended by a 
universal joint to the beam. This latter is of in. 
plate, and carries a 15-ton balanceweight of cast iron 
at the after end. It is mounted on A frames of wrought 
iron. 

Both the vessel and machinery were shipped in 
pieces, and have now been erected at their destination. 
A model, differing but little from the dredger shown 


| in our illustration, is to be seen at the Inventions Ex- 


hibition. 








HEATING AND CIRCULATING APPARATUS 


FOR BOILERS. 

A METHOD of getting up steam in boilers, which shall 
avoid the strains due to the unequal expansion which 
results from the water above the furnace attaining a 
high temperature while that below is comparatively 
cold, has been devised by Mr. William Craig, of 
Brooklyn, U.S.A., who is represented in this country 
by Messrs. Macdonald and Co., of Neptune-street, 
Liverpool. It consists in using the steam from a 
donkey or other boiler to induce a rapid circulation of 
the water, and at the same time to raise it nearly to 
boiling point. The apparatus is exceedingly simple, 
and comprises an injector drawing from the bottom 
of the boiler, and: delivering just below the water 
level. If there are a number of boilers to be started, 
the first that is got into action may be made to fur- 
nish steam for heating the others, and thus much less 
time will be occupied than if the donkey boiler has to 
serve for the whole. Referring to the annexed illu- 
strations, it will be seen that there are two steam 
pipes entering the injector (Fig. 3), one from the 
donkey boiler, and one from the boiler itself. There 
are likewise two branches on the outlet pipe, one into 
the boiler, and one overboard, to be used for quickly 
employing the boiler whenrequired. A uniform circu- 
lation is obtained by using long perforated pipes 
within the boiler to draw off and discharge the 
water. 








DOUBLE BAND SAW. 
We illustrate on page 652 a very powerful double 
band saw now being shown at the Inventions Exhibi- 


| tion by Messrs. John Watts and Co., of Broad Weir, 
| Bristol. It is mounted with the whole of the driving 


gear underground, so that the table stands at a con- 
venient height for the workmen. The two saws are 
perfectly independent of each other as regards their 
tightening arrangements, and either can be set up 
separately. One of them is fixed in position in re- 
lation to the fence, but the other can be moved in and 
out by means of guide rollers to vary the thickness of 
the board that is being cut. The slot in the table 
through which this saw passes is formed in a separate 
piece mounted in a slide, and can be adjusted to suit 
the position of the saw blade. The saw is adjusted 
by the movement of the flanged pulleys over which it 
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runs, These are carried on brackets mounted on cross 
slides, and the upper pulley can be adjusted both ver- 
tically and horizontally. There are four feed rollers 
to each saw—two in the back fence, and two in front. 
The former are carried in rigid bearings, but the latter 
are adjustable for different thicknesses of wood by 
means of screws, and can accommodate themselves to 
the passing irregularities. With this latter object 
they are held by weighted levers provided each with 
a rack and pinion within the frame ; when one of the 
levers falls the roller connected with it is pushed 
forward with the sliding plate on which it is mounted. 
The feed rollers are driven by a pair of cone pulleys, 
and a series of worms and wormwheels. Each worm- 
wheel shaft drives two rollers, the pinion by which 
the outer roller is actuated being movable lengthwise 
along a feather key. 

The lower band wheels are on the main driving 
shaft, while the upper wheels are carried each in a 
cradle sliding in guides on the main framing. Each 
cradle is supported by a pair of links and a crossbar 
suspended by a bolt from one end of a leaf spring. 
The acting length of this bolt can be varied within 
wide limits by moving the nut upon it to suit various 
lengths of saws. The spring is pivotted at its centre 
to a bracket on the framing and is held down at its 
outer end by a jointed link ending in a tie-bolt which 
can be screwed up to gain the necessary tension on 
the saw. Each blade is covered with a guard over as 
much of its length as possible to reduce the danger 
from its rebound when a fracture occurs. The whole 
forms a very fine tool, and embodies the latest practice 
of the manufacturers, who have been engaged on this 
class of machinery for a very considerable time. 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron’ Market. — The pig-iron warrant 
market was rather stronger last Thursday, and recovered 
2d. of the previous day’s decline. Business was done in 
the morning at 41s. 44d. and 41s. 5d. cash, also at 41s. 6d. 
and 41s. 64d. one month, and at the close there were 
buyers at the top quotations, with sellers wanting 4d. per 
ton higher ; and in the afternoon sales were reported done 
at 41s. 6d. and 41s. 54d. cash, and at 41s. 7d. one month, 
the close being buyers at 41s. 54d. cash and 41s. 7d. one 
month, with sellers at 4d. more per ton. Friday’s market 
was rather better in tone, except towards the close, when 
weakness was again shown, and the price at closing was 
3d. under Thursday’s quotations. In the forenoon there 
were transactions at 41s. 5d. to 41s. 64d. cash, also at 
413. 74d. and 41s. 8d. one month, with buyers at the close 
at 41s. 6d. cash and 41s. 74d. one month, and sellers asking 
3d. per ton higher. Business was done in the afternoon 
at 41s. 64d. down to 41s. 5d. cash, also at 41s, 74d. to 
41s. 64d. one month, and at the close there were sellers 
at 41s. 64d. one month, and nominally 41s. 5d. cash. The 
market was flat on Monday, with transactions reported 
during the forenoon at 41s. 44d. down to 41s. 23d. cash, 
also at 41s. 6d. to 41s, 4d. one month, the close being 
buyers atthe lowest quotations, and sellers wanting $d. per 
ton more. In the afternoon transactions were reported 
at 41s. 24d. down to 41s. 14d. and back to 41s. 2d. cash, 
also at 41s. 34d. and 41s. 3d. one month, with buyers at 
41s. 1}d. cash and 41s. 3d. one month, and sellers at 4d. 
per ton higher. Yesterday’s market was a shade firmer, 
and there was a recovery of 3d. of the 3d. lost on the pre- 
vious day. Inthe forenoon there were transactions at 
41s, 1}d. cash, also at 41s. 3d. one month, and at the close 
there were buyers at those prices, with sellers near. 
Transactions took place in the afternoon at 41s. 2d. and 
4is. 2}d. cash, also as 41s, 34d. one month, and the close 
was sellers at 41s, 24d. and 41s. 4d. cash and one month re- 
spectively, with buyers offering 4d. less per ton. There 
were transactions this forenoon at 41s. 24d. and 41s. 3d. 
cash, and buyers at the close were offering 41s. 3d. cash 
and 41s, 4d. one month, with sellers at 4d. more per ton. 
With a rather firmer market in the afternoon a good 
business was done at 41s. 3d. and 41s. 34d. cash, and at 
41s. 4d. one month, the close being buyers at 41s. 3d. 
cash and 41s. 4d. one month, and sellers at $d. per ton 
higher. There has been some fluctuation in prices since 
last report, but the market still remains in a very de- 
pressed condition, which is partly due tc the fact of 
the shipments being unsatisfactory and to the un- 
favourable returns issued by the Board of Trade for 
the past month. No disposition to operate has yet been 
shown by the outside public, while those persons who 
are connected with the trade appear to be very uncertain 
as to the future, and in the mean time there are no signs 
of any immediate recovery. The warrants are well held 
and in a few hands, so that the operations of the ‘‘ bears” 
are restricted ; had it been otherwise it is probable that 
lower prices would have been prevailing by thistime. It 
is a question how soon production may be interfered with, 
and the prospects hinge very much on that point. Alike 
from abroad and for local consumption the demand con- 
tinues to be very restricted. Ironmasters are disposed to 
meet the views of buyers on the question of prices, more 

articularly for special brands. An additional furnace 
= been put in blast at Glengarnock Iron Works, so that 
there are now 92 furnaces blowing in ‘Scotland, as com- 
pared with 95 a year ago. The make of hematite pig-iron 
is being increased still further by another furnace having 
been turned upon its production. Last week’s shipments 
of pig-iron from all Scottish ports amounted only to 8780 
tons, as compared with 11,413 tons in the preceding week, 


They included 400 tons to the United States, 1095 tons to 
Canada, 195 tons to India, 406 tons to Australia, &c., 
126 tons to France, 570 tons to Italy, 530 tons to Ger- 
many, 1010 tons to Holland, and lesser quantities to other 
countries. The stock of pig-iron in Messrs, Connal and 
Co.’s public warrant stores stood at 598,192 tons, as 
against 597,808 tons yesterday week, showing an increase 
of 384 tons for the week, 


Large Contract for Water Pipes.—Tenders have lately 
been taken by the Cardiff Corporation for the supply of 
22,500 tons of cast-iron pipes for the new water works 
scheme of that town, and it is reported in Glasgow to-day 
that the offer of Messrs. Thomas Edington and Sons, of 
the Phenix Iron Works, in conjunction with Messrs. 
D. Y. Stewart and Co., both of this city, has been prac- 
tically, though not formally, accepted. The next offer 
was that of a Dudley firm of pipe founders. The pipes 
range in diameter up to 29 in., which is a very odd size. 
As might naturally be expected, much satisfaction is felt 
locally at the success of the two firms named. 


Leith Dock Commission.—Leith west pier has just been 
widened over a length of 350 ft., and as the increase is 
10 ft., it is now 25 ft. in width. The work was done by 
Mr. John Best, and has cost 3400/. The large dredger 
belonging to the Leith Dock Commissioners has under- 
gone extensive alterations and improvements at the hands 
of Messrs. L. and H. Morton, engineers, Leith, at an 
expenditure of about 3000/. The accounts of the income 
and expenditure of the Dock Commission for the year 
ending May 15 have not yet been published, but it ap- 
pears that the income is about 4000/. under that of the 
previous year. Considering the depression in trade and 
the reductions made by the Commissioners in the rates 
charged on certain goods, the income is looked upon as 
satisfactory. Last year the ordinary revenue amounted 
to 84,847/., and the ordinary expenditure, exclusive of 
new works, to 40,186/., showing a surplus revenue of 
44,6611. 


Engagement of Greenock Engineers for China.—On 
Thursday of last week no less than six engineers, all more 
or less connected with Greenock, left that town for 
Shanghai to commence a three years’ engagement on 
various steamers belonging to Messrs. Swire and Sons, 
London. At least five of them served their apprentice- 
ship in various engineering establishments in Greenock. 


Holmes’s Patent Signal Lights.—Messrs. Joseph R. 
Holmes and Co., of this city, have just been officially 
notified that they have been awarded the first prize medal 
and highest award in the British Section of the New 
Orleans Exhibition for their new patent inextinguishable 
signal lights, after a severe test. 


Trade at Port-Glasgow.—In four of the shipbuilding 
yards at Port-Glasgow, having a keelage accommodation 
for about fifteen vessels, there are at present only three 
vessels on the stocks, all of which are of very limited 
dimensions. Two of those yards have also extensive 
engineering works, which are at present almost at a stand- 
still, It is somewhat gery td to know that Messrs. 
Robert Duncan and Co, and Messrs. Russell and Co. are 
fully employed. The last-named firm have ten vessels on 
the stocks, and are said to have twenty-two other keels to 
lay down of a total of fully 35,000 tons. 








NOTES FROM THE SOUTH-WEST. 

Bristol and Canada,—The first voyage in connection 
with the new Dominion Line between Bristol, Quebec, 
and Montreal direct, has been satisfactory. The Ontario, 
commanded by Captain Crouch, is of 3174 tons burden, 
four-decked, and barque rigged. She has engines of the 
two-cylinder type of 350 horse-power. She is about eleven 
years old, having been built at Dumbarton in 1874. She 
has brought a general cargo of grain, &c., consigned to 
some of the chief local firms, in addition to 498 oo of 
cattle, also addressed to the principal salesmen of Bristol 
and the neighbourhood. The Ontario has also brought a 
small consignment of a general class of provisions, which, 
as arule, are not sent over so early in the season. She 
made a good passage. She was not built originally asa 
passenger ship, but has accommodation for about forty 
saloon passengers. She will leave Bristol for Quebec and 
Montreal to-morrow (Saturday), and she is likely to have 
a good outward cargo. The sister ships of the line 
are the Texas, 2817 tons, announced to sail for Bristol 
on the 27th of June; and the Dominion, 3176 tons, which 
sails a fortnight later, on the 11th of July. 


Newport.—The steam coal trade has shown little change. 
An important contract with the Great Northern Railway 
of Ireland has been secured by the Ebbw Vale Company 
and the Tredegar Coal and Iron Company. The new fuel 
works at Rhoswen Wharf have been loading a large 
steamer. In the iron ore market there is no change. In 
the manufactured iron and kindred trades prospects are 
regarded as not quite so gloomy. The quantity of iron 
sent away last week was 1950 tons forwarded to the follow- 
ing destinations: Sundswall, 800 tons; Aarhnus, 1150 
tons. Last week’s coal clearances were 52,082 tons. 
There were also despatched 70 tons of coke to Bilbao. 
From Bilbao there were received 9150 tons of iron ore, 
and 1500 tons came to hand from other sources. 


Weymouth.—We learn that the Great Western Railwa 
Company has finally decided to discontinue its Frenc 
traffic vid this port and Cherbourg, in consequence of the 
delay and heavy expense involved by the route. The 
traffic will in future be carried on from London. 

The Ingoldsby (s.s.)\—The screw steamer Ingoldsby 
(Captain Davies), which was recently successfully raised 
in the Bute East Dock, Cardiff, by Messrs. Elliott and 
Jeffery, was placed in dry dock, where her engines were 





loaded 1800 tons of coal for Malta, and left Cardiff on 
Wednesday. Her engines worked smoothly and well. 


Dowlais.—The Dowlais collieries are working full time, 
and the output is consequently large. It has been re- 
cently decided to open up the upcast shaft at Bedlinog 
Colliery. Last week all the necessary machinery and the 
pit top were completed and the shaft was ready for work. 
ing. On Monday, in the presence of Mr. W. H. Martin, 
the colliery manager, Mr. J. Williams, the assistant 
manager, and others, the first tram of coal was raised from 
the valuable 4 ft. seam, which had been struck some dis- 
tance down, 


Cardiff.—Business in steam ‘coal has been carried on 
without interruption. Prices do not show any material 
alteration; the present activity in shipping, however, tends 
to keep quotations firm. The steam coal trade market 
is rather easier. The patent fuel trade is brisk, manufac- 
turers being well supplied with orders. The iron ore 
market continues dull. Last week’s coal clearances 
amounted to 147,668 tons. There were also sent away 
5340 tons of patent fuel, 120 tons of iron, and 850 tons of 
coke. From Bilbao there arrived 3562 tons of iron ore, 
and 1868 tons came to hand from other sources. 


Bristol Docks.—Owing principally to large imports of 
grain from the Black Sea and other ports, the past fort- 
night has been a period of almost unexampled activity at 
these docks. Vessels of unusual size and draught have 
come up safely, and the discharging and removal of their 
cargoes, together with the handling of import and export 
goods generally, have tested the available berthing and 
wharf accommodation to their utmost capacity. Last 
week there were 31,663 tons of shipping, either dis- 
charging or loading at the city docks ; at Avonmouth 
12,600 tons, and at Portishead over 13,000 tons. The 
tonnage in the Portishead dock atthe present time is all 
from the Black Sea, and consists of nine fine steamers, 
The tonnage from the lst of May as compared with the 
correspon ry! period last year, shows an increase as 
follows: At Bristol, 4834 tons; Avonmouth, 3795 tons ; 
and Portishead, 8428 tons. 


The Amphion.—Considerable activity prevails on board 
the Amphion, 10, steel cruiser, in order that she may be 
ready for sea by the end of July. In consequence of an 
improved armament which has - introduced since the 
ship was designed and launched, several alterations are 
being made ; and when the Amphion is ready for sea she 
will not only be one of the most powerfully armed ships 
in the service, but her high rate of speed, 18 knots per 
hour, will tend to make her a highly valuable vessel. 
orgy are at present more than 300 hands working upon 
er. 


The South Wales Coalfield.—Mr. W. Gascoyne Dalziel, 
and Mr. D, Llewellin Evans, mining engineers, have pre- 
yared a new map of the South Wales coalfield. Messrs. 
Jalziel and Evans have taken as their basis the county 
Ordnance map, scale 6 in. to the mile, and have laid down 
from working drawings obtained from the colliery proprie- 
tors the extent of the steam coal properties taken by the 
colliery proprietors of the district. The map shows the 
boundaries of each undertaking, the pits in operation, 
the railways in existence, those in construction, those 
authorised, and those proposed. The map covers the area 
from the Rhymney Valley in the east to the port of Swan- 
sea in the west, and from Merthyr to Barry. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
large attendance on ’Change, but the market was again 
in a very depressed condition. Prices continue to recede 
No. 3 g.m.b. for prompt delivery being 32s. 6d. per ton 
"a Parcels are sold at 3d. per ton less than this 
figure. The disposition of buyers is still to hold off in 
anticipation of lower quotations. Reports from other 
iron centres are still unsatisfactory, and the prospects for 
the coming summer are very poor. Shipments of pig 
iron are much better this month, there having been ex- 
ported from Middlesbrough up to date 23,600 tons against 
16,500 tons at the corresponding period in May. The in- 
crease is chiefly to Scotland. 


The Cleveland Blast Furnacemen and their Wages.—At 
the end of this month the sliding scale arrangement 
which has existed so long for the regulation of the wages 
of the Cleveland blastfurnacemen will terminate. There 
is no intention either on the part of the ironmasters or the 
blast furnacemen to renew the scale. Within the past few 
days the employers have had the wages question under 
consideration, and it is stated that they intend to ask the 
blast furnacemen to agree to a reduction in wages in con- 
sequence of the continued depression in trade. As stocks 
are increasing, and the demand is so short of the produc- 
tive power, it is believed that the workmen will be willing 
to meet the employers as far as they can in this matter. 


The Manufactured Iron Trade.—There is no alteration 
in this industry. Plates are still offered at 4/. 17s. 6d. and 
angles at 4/. 12s. 6d. per ton, less 24 per cent. at works. 
Manufacturers complain of the great scarcity of orders 
and the necessary stoppage of a great portion of plant. 
Ironfounders are fairly well employed, but competition 
continues very keen and prices are low. 


The Steel Trade.—The steel rail trade is in a more de- 
pressed state than it has ever been in before. The Eston 
Mills of Messrs. Bolckow, Vaughan, and Co. are idle for 
want of orders, and the prospects of fresh contracts are 
remote. Steel plates are not quite so firm, quotations 
being 71. 5s. to 7l. 7s. 6d. per ton delivered at north-east 
coast shipyards. 








and 10,086 tons in the corresponding week of last year, 


taken to pieces, examined, and cleaned. She subsequently 


Engineering and Shipbuilding.—The engineering esta- 
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i nts are kept pretty well occupied, and bridge 
petden have a on deal ob work on hand. In shipbuild- 
ing there is a general lull, and some of the yards are 
nearly empty, and there are no fresh orders to take the 
places of vessels which are being rapidly finished. 


The Coal and Coke Trades.—The fuel trade is steady, 
but sales are made on rather easier terms, 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

John Brown and Co., Limited.—In the report and 
balance-sheet of this company for the past year, the direc- 
tors allude to the depression in the iron and steel trades 
which has continued during the whole period, and state 
that some of the departments do not appear to have been 
fully employed. Reference is made to the erection of 
suitable machinery for the production of large forgings 
and castings and to the recent strike at the collieries and 
ultimate concession by the men of the ten per cent. ad- 
vance in wages given in 1882. An interim dividend of 
2l, per share having been paid in December, 1884, a fur- 
ther dividend is recommended of 3/. per share, making 
hl. for the year, or at the rate of 6/7. 13s. 4d. per cent. per 
annum on the amount paid up. It is also recommended 
that 10,000/. be added to the reserve fund and 10,666/, be 
carried forward. 


Extension of the Richmond Gas Works.—At a special 
meeting of the members of the Richmond Town Council 
it has been determined to expend 500/. in an extension of 
the gas works. 

The Opening of the Boston Dock.—At a mecting of the 
Boston Town Council the question of the opening of the 
Boston Dock has been discussed. It was stated that 
the river was in such an unsatisfactory state that it was 
useless to declare the dock open. The Witham Outfall 
Board, who had charge of the river from the grand sluice 
at Boston to the commencement of the new cut, were 
about applying to Parliament fora further Act of Parlia- 
ment to enable them to carry on the improvement of the 
river. The council considered that to open the dock, 
which, however, was quite ready for business, would be 
against the best interests of the town, as vessels of large 
tonnage could not with safety get up the river until it 
was p ob out. At the same meeting they decided to 
call upon the overseers for the sum of 3062/. to meet 
interest due on dock loans, making 5s. 6d.in the pound 
levied within twelve months for dock purposes. 


The Electric Light in a Morley Cloth Manufactory.—An 
experimental installation of the electric light is being in- 
troduced by Messrs. Hudson, Sykes, and Boustield in the 
weaving sheds which form part of their cloth manufac- 
turing establishment known as Springfield Mills, Morley. 
A large building is illuminated by about 400 lights, which 
appear to answer their purpose most admirably. 





FOREIGN AND COLONIAL NOTES. 
Defences of New Zealand.—The New Zealand ministry 
has determined to send to England for war matériel to the 
amount of 1000/. It is proposed to mount six heavy guns 
at Auckland. It has also been determined to instruct 
the armed constabulary in heavy gun drill. 


More New Zealand Coal.—Mr. Kenneth M‘Ivor has 
brought before the New Zealand Minister of Public 
Works a discovery made by him of a seam of true coal at 
Centre Hill on the Mararoa Railway. The construction 
of seventeen more miles of railway line is required to reach 
it. Mr. Larnach has stated that if the coal proved after 
examination by the Government coal viewer to be true 
coal, he had no doubt something would be done to secure 
its utilisation. 


Rolling Stock on the Eastern of France.—At the close of 
last year the Eastern of France Railway Company owned 
1194 locomotives of various types, 1007 tenders, 2850 pas- 
senger carriages, and 27,601 goods trucks. The council of 


Lakes, as soon as navigation opens. It is stated that the 
Dominion Government and the Canadian Pacific have 
completed arrangements for the construction of the 
Manitoba South-Western Railway through Southern 
Manitoba. 


German Coal.—The exports of coal from the Dortmund 
district in the first eleven months of last year were 
7,944,609 tons, as compared with 7,900,032 tons in the 
corresponding period of 1883, showing an increase of 
44,577 tons last year. 








MISCELLANEA. 
THE work in connection with the extension of the 
Metropolitan Railway to Aylesbury has been commenced. 


A French engineer has made a highly refractory brick, 
by perfectly agglomerating the powder of pure graphite. 


The new sea wall at Sandown, Isle of Wight, which has 
been in progress for some time, is now complete. 


The Council of the Society of Arts have awarded the 
Albert Medal to Mr. Henry Doulton. 


A Parliamentary paper on the formation of a colonial 
naval force has just been issued. 


The Trader and Industrial News, which is the oldest 
trade paper published in Russia, is, in future, to be issued 
weekly instead of monthly. 

The work in connection with the Rockley Viaduct on the 
London and South-Western Railway, has been completed 
and officially inspected by Major Marindin. 


The Prince of Wales has consented to lay the founda- 
tion stone of a new dock at Preston on July 17. The dock 
will cost over half a million sterling. 


In the imports of machines into Austria-Hungary dur- 
ing the first quarter of 1885, England’s share was 71, 
Germany’s 16, and Switzerland's 12 per cent. 


At the recent meeting of the East and West India 
Dock Company the chairman stated that the total cost of 
the Tilbury Docks would be a little over 1,500,000/. 


A commencement has been made of the work in con- 
nection with the Neath tunnel of the Rhondda and 
Swansea Bay Railway. 


It is said that application will be made to Parliament 
for powers to construct a new line of railway between 
Portsmouth and Basingstoke. 


The engines of the express trains of the New York and 
New England Railway have been supplied with water by 
means of a scoop trough since last year. 


Owing to the bad water that has to be used for loco- 
motives in the Western States of America, the repairs re- 
quired to boilers come to more than all the other charges 
for keeping the machinery in going order. 

At ageneral meeting of the Engineering Society, King’s 
College, London, held on Thursday, June 4, Me. Wer: 
Adams read a paper on ‘‘ Incandescent Lamps.” The 
paper was followed by an interesting discussion. 


On Monday afternoon last the traffic on the District 
Railway was stopped through the bursting of a sewer at 
Sloane-square Station. This was an old brickwork sewer 
which is in course of being replaced. 


A boiler explosion has occurred on board the Norwegian 
steamer Heimdal, killing the fireman and injuring six 
other persons, including the captain’s wife, who was 
poe ol hurt. The steamer was considerably damaged. 


During the last five months 2,878,000 tons of coal were 
brought to London overland, and 1,862,605 tons by sea. 
The corresponding figures for last year were 2,791,762 tons 
and 1,754,405 tons respectively. 

A serious explosion of gas in a coal bunker of the In- 
flexible occurred on Monday morning last, by which 
eight men were seriously injured. An inquiry is to be 


administration proposes to make considerable additions | held 


to this plant, and with this object it has ordered 179 loco- 
motives, 160 tenders, 76 passenger carriages, and 874 
goods trucks. 


New Zealand Manganese.—Manganese is likely to be 
extensively worked in the North Island of New Zealand. 
Since 1883, when the shipments from Auckland amounted 
to over 2000 tons, the quantity sent to England has been 
trifling. Experience, however, now points to the use of 
20 per cent. of manganese in the manufacture of all high- 
class steel. 


Sydney New Graving Dock. — Messrs. Samuel and 
Courtney, the contractors for the new graving dock at 
Cockatoo Island, Sydney, New South Wales, are making 
excellent progress with their work. They have already 
excavated about 30,000 cubic yards, which is about 40 per 
cent. of the total amount to be taken out. They are now 
excavating at the rate of about 3000 cubic yards per 
month, and with the Jabour-saving contrivances they are 
bringing into operation the rate will soon be increased. 


Steamers to Galveston.—The Morgan Steamship Com- 
pany has decided to withdraw its line between New 
York and Galveston for the present, on account of lack 
of business. Freight for Texas by the Morgan line will 
be sent from New Orleans to Galveston by railroad. 


Canadian Pacific Railway.—A Montreal syndicate with 
4,000,000 dols. of capital has gone to Winnipeg with 
officers of the Canadian Pacific Railway Company and of 
the Lake Superior Steamship Company, to arrange for 
the transportation of 2,000,000 bushels of wheat from 
Manitoba to Montreal, and to place agents throughout 
Manitoba and Dakota to purchase wheat for Canadian 
mills, shipments to be made vid Port Arthur and the 





e. 


Mr. Ellis Lever, of Bowdon, some time ago offered a 
premium of 500/. for the best substitute for powder for 
blasting in coal mines, and has now renewed an offer of 
500/. for the best portable electric lamp to be used in 
mining operations. 

The Old Colony Railroad Company are applying the 
Westinghouse automatic air brake to twenty-five new 
cars recently constructed by them at Boston, This com- 
pany will be the first in New England to adopt a con- 
tinuous brake on a goods train. 


The Peninsular and Oriental Steam Navigation Com- 

any have received the following telegram: Colombo, 
Monday, June 8, 1885.—The Peninsular and Oriental 
steamship Thames, from Australia, which put back to 
Colombo with high-pressure piston broken, has had a new 
one fitted, and left at five this morning for Suez direct. 


A representative meeting was held yesterday at the 
offices of the London Chamber of Commerce of gentlemen 
(principally members of the chamber) engaged in the 
metal trades, for the purpuse of forming a metal trade 
section. Mr. H. R. Grenfell (late Governor of the Bank 
England) presided. 


A screw boat 80 ft. long, 16 ft. wide, and 7 ft. deep, 
has recently been launched on Lake Mille Lacs, Minne- 
sota. It is the first steam vessel that has appeared on 
these waters, and is to be used for towing logs. The 
engines are 100 horse-power. The vessel is strongly built 
to withstand the rough water of this inland sea. 

Ataconference of Atlantic steamship agents, it has 
been resolved that the eastward bound steerage rates shall 
be increased on the 15th inst. by 5dols, The Cunard, 





White Star, Inman, and Anchor Lines will charge 
20 dols., and the Guion, National, State, and American 
lines 19 dols. The westward bound rates are not to be 
changed. 

The profit on the ordinary trading of the Peninsular 
and Oriental Steam Navigation Company for the first 
part of this year is 7 per cent., as against 8 per cent. 
earned during the corresponding period of last year. 
The difference of 1 per cent. is, however, more than made 
up by the amount received from the Government for 
transport. 


Messrs. Walker Brothers, of Wigan, have just issued an 
illustrated catalogue of the machinery they make. The 
various branches of their work are fully described and 
illustrated ; colliery machinery and blowing engines for 
iron and steel works being the leading features. It may 
be remembered that this firm received the order for the 
ventilating machinery for the Mersey Tunnel. 


The Bill which authorises the abandonment of the 
Metropolitan Outer Circle Railway has been passed. This 
was a line sanctioned in 1882 for the purpose of connect- 
ing all the railways around London with one another, 
and, by running powers over the Great Eastern and 
London, Tilbury, and Southend Railway, with the docks 
on the Thames. 


The American Machinist says that out of 1,586,453 net 
tons of anthracite pig-iron made in the United States 
during 1884, fully five-sixths were made by the admixture 
of coke with anthracite coal, and the tendency towards 
such admixture is so strong that it is thought few blast 
furnaces will long continue to use anthracite alone. The 
average quantity of coke used in anthracite furnaces is a 
little more than one-third the quantity of anthracite. 


A Times telegram states that the British Ministeria 
crisis has strengthened the belief, already positively en- 
tertained, that the Suez Canal Commission will break up 
without deciding for or against the rival versions of 
Clause 10, concerning the question of international con- 
trol. The draft treaty containing the different proposed 
versions of this clause will be submitted to the Powers, 
who will deal diplomatically with the question at issue. 


In answer to a question in the House put by Sir John 
Hay, Sir J. Brassey stated on Tuesday that he considered 
it would be against public advantage to state in Parlia- 
ment what is the nature of the armament of the mercan- 
tile auxiliaries recently chartered. The armament sup- 
a is considered by the Admiralty to be sufficient. 

Ve would advise Sir John Hay tv apply to the Russian 
naval attaché. 


os to the imperfect working of the compasses, the 
ironcl Penelope was unable to leave Sheerness on 
Wednesday to join the Evolutionary Squadron. The 
departure of the war cruiser Leander to join Admiral 
Hornby’s squadron is also postponed on account of the 
excessive priming of the boilers. The defects are being 
made good by mechanics from Sheerness yard, who are 
ordered to work night and day, so as to despatch her at 
the earliest possible moment. 


At the recent meeting of the Peninsular and Oriental 
Steam Navigation Company the chairman, Mr. Thomas 
Sutherland, M.P., said that three things were required 
to place the shipping trade on a better footing. First, an 
improved feeling in the trading classes; secondly, a 
reasonable co-operation among shipowners, and thirdly, 
an abstention for a considerable time to come of the reck- 
less shipbuilding which had been the cause of so much 
disorder and misfortune. 


The torpedo flotilla which will accompany the evolu- 
tionary squadron under Admiral Hornby includes the 
Hecla and Pulyphemus, and eight first-class and eight 
second-class torpedo boats. Of the 13 ironclads in the 
squadron, all except the Lord Warden and Penelope are 
fitted with two or more torpedo tubes. Three most im- 
portant unarmoured vessels in the squadron—the Con- 
quest, Mercury, and Leander —are similarly fitted. 
During the cruise many experiments will be carried out 
with especial reference to the torpedoes. 


An important order has been issued by the Admiralty 
with respect to the classing of ships in the steam reserves, 
The existing divisions of vessels are abolished, and they 
are in future to be divided into four classes as follows: 
The first class to consist only of ships inspected and passed 
as ready for commission ; the second class of ships ordered 
to be prepared for the first class or for commission ; the 
third class of ships capable of being fitted for sea service 
but notordered to be so fitted ; and the fourth class of ships 
unfit for further sea service. 





Soctety or Arts Mrpats.—The Council of the Society 
of Arts have awarded the Society’s silver medals to the 
following readers of papers during the session 1884-5: 
To Anton Jurgens, for his paper on ‘‘ The Preparation of 
Butterine.” To P. L. Simmonds, for his paper on ‘* Pre- 
sent and Prospective Sources of the Timber Supplies of 
Great Britain.” To A. J. Ellis, B.A., F.R.S., for his 
paper on ‘‘ The Musical Scales of Various Nations.” To 
‘Thomas Wardle, for his paper on ‘‘ Researches on Silk 
Fibre” To H. H. Johnston, for his paper on “ British 
Interests in East Africa, especially in the Kiliman’jaro 
District.” To E. C. Buck, for his paper on ‘‘ The Agri- 
cultural Resources of India.” To Mancherjee M. Bhown- 

gree, for his paper on ‘‘ The Present Condition and 
Wee Prospects of Female Education in India.” To 
Dr. Frederick Siemens, for his paper on ‘‘ Tempered 
Glass.” To Frederick J. Lloyd, for his paper on ‘* The 





Chemistry of Ensilage.” 
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DOUBLE BAND 


CONSTRUCTED BY MESSRS, JOHN WATTS AND CO., 


SovutH AUSTRALIAN TELEGRAPHY.—The number of tele- 
graphic messages transmitted in South Australia during 
the past year was 678,698, the total cablegrams despatched 
and received being 47,705. 


Socrety or Arts Prize Essays.—Some time since, 
the Council of the Society of Arts undertook to award in 
prizes for essays on ‘‘ London Reconstruction” and the 
** Housing of the London Poor” a sum of 1200/. placed at 


their disposal by Mr. W. Westgarth. The Committee | 


appointed to consider the essays sent in have reported to 
the effect that in their opinion none of the essays realise 
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the requirements of the offer in such a manner as to justify 
them in recommending that the full amount of the prizes 
offered should be awarded. They recommended, how- 
ever, that prizes amounting in all to 600/. should be 
awarded as under: Three prizes of 100/. each, to H. H. 
Bridgman, 42, Poultry, E.C.; J. Corbett, 24, Barton- 
arcade, Manchester; W. Woodward, 7, Duke-street, 
Adelphi, W.C. Three prizes of 50/. each, to A. Wynter 
Blyth, Court-house, St. Marylebone, W., and R. Greene, 
Berry Wood, Northampton ; Clement Dunscombe, City 
Engineer, Liverpool ; C. Scott, Town Hall, Belfast, and 
J. W. E. Tilley, Royal-avenue, Belfast, Six prizes of 


251. each, to A. H. De Wind, Comber, Co. Down; J. S. 
Fairfax, 3, St. Paul’s-road, Camden-square, N. W. ; Victor 
Jetley, 8, North Audley-street, W.; T. E. Julian, 22, 
Palace-road, Roupell Park, S.W. ; W. H. Newell, M.D., 
201, Palisade-avenue, Jersey City, N.J., United States 
of America; G. W. Usill, Haldon Lodge, Southfields, 
Wandsworth, S.W. The Council, after consultation 
with Mr. Westgarth, have accepted the report of the 


| Committee, and awarded the prizes as recommended. It 
| has been determined that the three essays to which 
prizes of 1001. each were awarded shall be published on 


behalf of the Society. 
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APPLICATIONS FOR TRAMWAY 
POWERS. 

THERE are two modes of application open to 
parties desirous of obtaining authority to lay tram- 
ways—one is by a Provisional Order of the Board of 
Trade, the other by a Private Bill. We propose on 
the present occasion to have something to say on 
the relative merits of the respective courses. 
Preliminary matters prior to deposit of Order or 
Bill differ in two respects, the first being that a 
Provisional Order need only be advertised twice in 
a local newspaper, while the notice for a Bill must 
be inserted three times ; and this, considering the 
length to which tramway notices often extend, isan 





item worth considering. The second variation re- 
lates to the book of reference to the deposited plans 
and consequent notices to landowners and other 
parties interested in the property scheduled, which 
are applicable only in the case of a Bill ; but as 
these affect almost exclusively roads and streets 
and the authorities in charge of them, the extra 
cost is comparatively trifling. The frontagers’ 
notices are similar in both courses. 

The main drawback to the Provisional Order is in 
the hands of the frontager (as he is technically 
termed), one-third of the parties affected in that 
capacity having a veto over it, as will be seen by 
the following quotation from the Tramways Act, 
1870: ‘‘ No tramway shall be authorised by any 
Provisional Order to be so laid that for a distance 
of 30 ft. or upwards a less space than 9 ft. 6 in. 
shall intervene between the outside of the footpath 
on either side of the road and the nearest rail of 
the tramway ; if one-third of the owners or one- 
third of the occupiers of the houses, shops, or 
warehouses abutting upon the part of the road 
where such less space shall intervene as aforesaid, 
shall in the prescribed manner and at the prescribed 
time express their dissent from any tramway being 
so laid ;” so that, supposing a tramway to be of 
one continuous length, and passing in its route 
hundreds of dwelling-houses, but yet having three 
buildings of any description down to a hovel at 
some point where the footpath was within the pre- 
scribed distance of the nearest rail, the owner or 
occupier of one of those buildings could work its 
destruction by lodging an objection at the Board of 
Trade. Parties other than frontagers desiring to 
make representations or objections to the Provi- 
sional Order may do so if they forward them to the 
Board of Trade at the time prescribed by their 
rules. These objections generally emanate from 
the road authorities, and are lodged for the purpose 
of enforcing amendments (often of a very exacting 
character) in the Provisional Order. 

The divergence between the two courses of pro- 
cedure is most keenly appreciated by the promoters 
in reference to the Parliamentary deposit which in 
the case of a Bill is due, and must be paid into 
court by the 14th of January, whether the Bill pro- 
ceeds or not. The Board of Trade acts upon a far 
more lenient principle, and only asks for the deposit 
when the Order is made by them and about‘to be 
introduced into a Confirming Bill, or in other words 
when in the majority of cases it is virtually passed. 

Having reached this point, the Provisional Order 
passes out of the hands of the Board of Trade, 
and, if unopposed, out of those of the promoters 
too, becoming thenceforth part of an Act of Parlia- 
ment under the style of a Confirmation Bill, and 
progressing through its future stages as a public 
measure without further cost to the parties pro- 
moting it. The professional charges also compara- 
tively cease with respect to a Provisional Order 
when it has been sanctioned by the Board of Trade 
and entered in a Confirming Bill. 

Where the difficulties of the Provisional Order 
end those of the Bill by way of contrast begin— 
namely, on payment of the Parliamentary deposit. 
Then the promoters have to encounter, first, memo- 
rialson Standing Orders, with theirinevitable trouble, 
expense, and doubtful result ; next, if the Bill pro- 
ceeds, come petitions and collateral exactions of 
petitioners, then the Committee with its teams of 
counsel and witnesses, together with Mr. Sellar’s 
spectral non-uniformity of decision ; lastly, and 
greatest of all the evils a Private Bill is heir to, 
follows the bogey appeal or new trial in the second 
House, to which the Bill is referred before we can 
say amen to it. And then, to crown the business, 
there are the House fees, which we put moderately 
at 200/., as against 35/., the total charge made by 
the Board of Trade. 

We have now traced the two courses to the 
common point of a fait accompli, but this summary 
way of expounding them conveys but a poor idea 
of the sea of troubles to be navigated in the voyage. 
The first lock to be cleared in both instances is the 
obtaining of what is called the ‘‘local consent,” 
which is paramount and inevitable, as without it no 
Order can proceed at the Board of Trade nor Bill be 
introduced into Parliament, as the following quota- 
tion from the Standing Orders (which are incorpo- 
rated in the rules of the Board of Trade with re- 
spect to Provisional Orders) will further elucidate : 
‘*In cases of Bills to authorise the laying down 
of a tramway along a public highway, the pro- 
moters shall obtain the consent of the local authority 
of the district or districts through which it is pro- 








posed io construct such tramway, and where in 
any district there is a road authority distinct 
from the local authority, the consent of such road 
authority shall also be necessary in any case where 
power is sought to break up any road subject to 
the jurisdiction of such road authority. Provided 
that where it is proposed to lay tramways in two 
or more districts, and any local or road authority 
having jurisdiction in any such districts does not 
consent thereto, the consents of the local and road 
authority, or the local and road authorities having 
jurisdiction over two-thirds of the length of such 
proposed tramway shall be deemed to be sufficient.’ 
The word tramway has elastic properties, some of 
which are calculated to mislead, and when people 
read these notices in the London Gazette, they find 
the sections numbered from one upwards, to some- 
times very big figures, each section being described 
as a separate tramway ; for Parliamentary purposes, 
however, all the sections, where continuous, must be 
huddled together and treated as one undertaking 
from the starting point to the termination. 

The complications involved in the dual existence 
of a local and road authority occur principally in 
the metropolis within a certain area, of which the 
Metropolitan Board of Works reigns supreme as 
the local authority, the road authority being repre- 
sented by the vestry or district board of the 
parish affected, but there may be provincial in- 
stances where similar conditions are applicable, 
which do not at present occur to us. The proceed- 
ings in either course are on the same level, so far 
as the consent is concerned, and the promoter of 
the costly Bill with the humbler applicant for a 
Provisional Order must alike prostrate themselves 
before vestry and district board to plead their 
suit with a view to obtaining that golden goal, 
much excitement and some amusement being fre- 
quently elicited by the contract. In the quest of 
vote and influence on these occasions, our quondam 
friend, the highly gifted vestryman, with his no 
less exalted parallel, the honourable member of a 
district board, come preminently to the front and 
flourish in congenial atmosphere, the flattering tales 
breathed in their ears being highly conducive to 
raising their self estimation (by no means a de- 
spicab'e quantity in its normal aspect) to a some- 
what embarrassing altitude. 

These local tribunals hardly impress an outsider 
as ideal models for dispensing justice even in the 
limited area of their jurisdiction ; for independently 
of the characteristic idiom, there seems to lurk 
about them an irrepressible flavour of the Number 
One element, unseen perhaps, but unmistakably felt. 
In solemn council assembled, then, these potent 
senatorial bodies discuss the tramway undertakings 
submitted to their respective consideration and 
tender mercies throughout the nation. They hear 
deputations, make speeches, they call one another 
‘* honourable ” (which by no means curbs their ten- 
dency to indulge in mutual opprobrium), they are 
rapped up to order by the chairman, and ultimately 
(often by a majority of one) decide the fate of the 
measure—thus outwitting omnipotent Parliament 
itself by an adverse verdict. In this respect appli- 
cations for tramway powers differ from all other 
classes of Private Bills, and the Standing Orders of 
Parliament and elaborate regulations of the Board 
of Trade involving the same introductory details 
and cost as a railway or other public work, are put 
in force with respect to an undertaking which can 
be nipped in the bud in the manner before described. 

There are, besides the local consent, other rocks 
ahead affecting tramway powers whether obtained 
by Bill or Order, which vary from the beaten track 
of Private Bill legislation. These as regards the 
Provisional Order curtail the time for commencing 
the works to one year from the passing of the Con- 
firmation Bill, and the period for completion of 
works in either case is limited to two years. 

One lesson which the Board of Trade practice 
teaches is, after getting what you can, keep what 
you get ; for whereas under a Bill the powers cease 
irretrievably when the two years have expired, the 
Board of Trade have authority under the Tram- 
ways Act to prolong the time both for commence- 
ment and completion of works to any date they 
please, without putting the promoters to the ex- 
pense of a further order, or the vicissitudes atten- 
dant upon a renewal of the local consent. The 
repayment of the Parliamentary deposit in the 
event of the powers lapsing is equally remote in 
both cases. 

Tramway appreciation reaches its lowest ebb the 
further we travel westward, which fact may be 
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easily proved by projecting a scheme through West- 
minster to Bayswater. No sooner do the notices 
announcing such a project appear in the streets or 
newspapers than the wildest uproar is created in 
the neighbourhood to be traversed ; vociferous 
meetings, co-operative committees, inflammatory 
literature in pamphlet, handbill and circular, per- 
vade the district. The local vehicular interest is 
also astir, evoking a temporary lull in social class 
distinctions ; the West-end parochial lion lies down 
with the lamb that drives the West-end omnibus, 
and the threatened innovation makes the whole 
parish kin. Yet, strange as it may seem, the first 
tramway laid in this country was along Victoria- 
street, and the second from the Marble Arch up a 
portion of the Uxbridge-road, thus showing that in 
the opinion of the cute American inventor, those 
were the most eligible sites in London for the 
purpose. 

On the other hand, evidence of the feeling of 
the working classes in the same direction can be 
furnished by the present traflic on the road between 


London and Greenwich, compared with what it was | 


before the new system was invented. At that time 


the service was performed by a few ramshackle | 


omnibuses called ‘‘ Nelson,” starting from the 
Golden Cross, Charing Cross, at periods which, if 
we recollect rightly, were ultimately reduced to 
hourly, while the functions of the attendants ap- 
peared to be confined to the traditional process of 
washing out the horses’ mouths. Now the tram 
cars can run continuously at short intervals, are 
invariably well laden, and often full. 

It will have been observed that in the foregoing 
comparison of merits between the Private Bill and 
Provisional Order, our arguments are overwhelm- 
ingly in favour of the latter. Wecan consequently 
anticipate the question, ‘‘ Why in the face of such 
facts do people ever apply for a Bill?” 
the precedent of the great Duke of Wellington, 
who is reported on a memorable occasion to have 
cut a knotty point in twain by the talismanic words 
‘* Joseph Hume,” we reply with equal brevity 
‘*the frontager,” that spectre being the only power 
within our knowledge which influences the scale in 
favour of a Bill. 

But after all said and done under the above head, 
the tramway question remains open as to whether 
the system is sufficiently a public benefit to warrant 
a monopoly of the best part of the road to the 
alleged detriment of other vehicles. Until that 
problem is solved, the adjustment of details in the 
mode of obtaining powers to construct the lines 
becomes a secondary matter. 








FIGHTING STERN-WHEELERS. 

As the Mahdi cannot be smashed he must be 
scotched. In order to prevent him from getting 
too far north three fighting stern-wheel boats have 
been ordered from Messrs. Yarrow and Co., of 
Poplar, the firm that appears to have achieved the 
greatest success with these craft in England, and 
probably—so far as the merits of the boats go—any- 
where else. 

These most recent type of war vessels have been 
built in nine sections, each of which is floatable in 
itself. These sections will be rivetted up complete 
at Poplar, and shipped out to Egypt in this condi- 
tion. It will not, therefore, be necessary to send 
out a gang of rivetters, as must be done in cases 
where boats are shipped in plates. By this plan 
too the necessity for launching the complete vessel 
is obviated. The different sections will be floated 
off and their ends brought together. so that the 
complete boat is formed. The sections will then be 
bolted up, and the vessel will be ready for the ma- 
chinery to be taken on board. Each division will 
be therefore separated from the next one by a 
double bulkhead, and as it is necessary to bolt 
together close to the bottom plating, the floors next 
to each bulkhead have been made sufliciently deep 
for their tops to come above the water-line 
of the sections. Water will therefore flow in through 
the bolt-holes into the space between the bulkhead 
and the adjoining flour, but as this will only be a 
few inches in depth—the vessel drawing so little 
water especially before the machinery is in place— 
the men will easily be able to place the bolts by 
just wetting their hands. The plan is undoubtedly 
far more convenient than shipping boats in separate 
plates. These vessels are 100 ft. long over all, 
and 18 ft. wide. They will draw in fighting 
trim 2 ft. 2 in. There is a main deck and 


Following | 


of cabins, the men sleeping in hammocks slung 


between the two decks. There is also a cabin 
on the upper deck. On the top of this cabin are 
mounted four Nordenfelt guns, which work on 
circular supports fitted with protecting screens of 
steel. On the upper deck, as far forward as 
possible, will be placed the chief piece of ordnance, 
which consists of a nine-pounder steel gun mounted 
in the usual way. The upper deck and general 
structure of the vessel has been specially designed 
to withstand the strains of firing this piece. On 
this deck there are also four other Nordenfelt guns, 
two placed aft and two amidships. Forward, on 
the upper deck, the conning tower, which contains 
| the steering wheel, is placed. This is made of steel 
| plate thick enough to stop rifle bullets. On the 
‘lower deck forward there is a circular steel 
battery large enough to hold eight men. This has 
slotted holes in it for rifle fire to be directed through. 
| The propelling machinery consists of a single stern 
wheel, 12 ft. in diameter, fitted with 11 radial floats. 
The engines are of the horizontal type and are placed 
on each quarter, as is usual in vessels of this class. 
| They are compound surface-condensing and have 
| cylinders 11} in. and 20 in. in diameter by 3 ft. Gin. 
stroke. The boiler is placed forward and is of the 
locomotive type. It is designed for giving steam at 
160 lb. pressure with natural draught, but in excep- 
tional cases when greater power may be required 
for ascending rapids, &c., the pressure may be raised 
to 190 lb. by means of a fan worked direct by a 
separate engine. This fan discharges into ‘the 
ashpit, which may be closed fur the purpose, 
Forward is placed a powerful but compact steam 
windlass for warping the vessel off shoals, and there 
|are three rudders aft in order to make the boat 
‘quick on the helm, a most important considera- 
| tion in the navigation of such rivers as the Nile. 
These are not the first fighting stern-wheelers that 
Messrs. Yarrow and Co. have constructed, as there 
are at present two sister vessels of the type we have 
described engaged in trying to destroy each other 
in the United States of Colombia, where there is a 
revolution in progress. 














STEAM YACHTING. 

Over half a century ago, namely, in the year 
1827, the members of the Royal Yacht Squadron 
passed a resolution in virtue of which any one 
possessing a steam yacht should be forthwith turned 
out of the club. This rule has long since been re- 
scinded, and now-a-days a sight of Cowes Roads 
during the month of August is enough to make the 
good old Tories of fifty years ago turn in their 
graves. The number of squadron burgees that 
flicker over boiler chimneys is becoming greater 
every year ; and not only have steam yachts increased 
of late in number, but also in power, size, and per- 
fection of equipment. One of the latest examples 
of these luxurious craft is the steam yacht Mohican, 
which has been built of steel by Messrs. D. and W. 
Henderson, of Partick, for Mr. John Clark, and 
will fly the commodore’s burgee of the Royal Largs 
Yacht Club. This vessel is 199 ft. long on the 
load line, and 215 ft. over all; her breadth is 
27 ft. and her depth 18 ft. She measures 700 tons. 
The two principal saloons are 25 ft. 6 in. by 
16 ft. 6 in. and 24 ft. 6in. by 14 ft. respectively. 
There are also two very large state-rooms and 
several others of fair proportions. The crew have 
a forecastle 24 ft. long and 17 ft. wide. The ofticers 
are berthed aft in two steel deck-houses, which 
are faced with teak for good-look’s sake. The ma- 
chinery is of the most approved type, there being a 
triple compound engine with cylinders 18 in., 27 in., 
and 43 in. in diameter respectively, the stroke being 
33 in. There is a small double-ended steel boiler 
which will supply steam at 100 Ib. pressure. A still 
larger steam yacht than this has recently been 
launched by the same firm. This isthe Amy, built 
for Mr. N. B. Stewart. She is 235 ft. long over all, 
and 28 ft. wide, her measurement being 850 tons. 
This vessel has been tried lately with considerable 
success. <A yet longer yacht is the Eros, which was 
built at Erith, and has been taken round to Gosport 
for completion, where she is now lying off the well- 
known yard of Messrs. Camper and Nicholson, the 
builders of so many staunch sailing schooners in the 
good old days. This ship is 246 ft. long over all, 
27 ft. beam, and 18 ft. deep. Amongst other 
vessels that will be added to the steam pleasure 
fleet this year are the Katrina, now completing at 
the yard of Messrs. Ramage and Ferguson, of 


There is another vessel somewhat smaller in pro- 
gress in the same yard. The Marquis of Ailsa is 
building a steam yacht 158 ft. long by 23 ft. beam 
for the Earl of Pembroke, and Mr. Chamberlayne 
is building in his private yard at Southampton a 
large wooden steamer which has been designed by 
Mr. Dixon Kemp. It is not only by means of the 
‘* tea-kettle”’ that old school yachtsmen are having 
their sense of the fitness of things violated. Wooden 
walls appear likely to be soon as much a thing of the 
- amongst crack racers as in our fighting fleet. 

he enormous strain put upon modern racing 
yachts, with their ponderous lead keels and vast 
spread of canvas, has necessitated the use of a 
material allowing stronger means of fastening than 
can be got with wood. Since the success of the 
Vanduara a year or two ago, it has become evident 
that steel was the material required, and Messrs, 
J. Reid and Co., of Port-Glasgow, promise to 
follow up the success they have already attained in 
this branch of naval construction, by one or two 
new vessels constructed of the now favourite 
material. 








INDUSTRIAL HYGIENE. 

The recent Health Exhibition at Berlin contained 
a large amount of matter illustrating the sanitary 
arrangements of various works in Germany, and gave 
rise to a good dealof literature on this important sub- 
ject. Apparently inspired by all this, a large work is 
now making its appearance, written by Dr. Ch. 
Heinzerling, and published by W. Knapp of Halle, 
called ‘* Die Gefahren und Krankheiten der Chemi- 
schen Industrie.” The author sets himself the 
somewhat extensive task of dealing with the prin- 
cipal metallurgical and other industries, giving an 
account of how they are at present carried on, 
sufficient for the clear understanding of the subse- 
quent matter, and then detailing the dangers to 
health which are shown to arise from each special 
industry under consideration, the methods so far in 
use for obviating or lessening these dangers, and, 
finally, suggestions from the author himself for still 
further improving these methods. The work is to 
appear in fifteen to twenty parts. The first part, 
now before us, deals with lead, and occupies seventy- 
five pages, so that the work may be expected to 
be of considerable dimensions when completed. 
Although the plan of the work may be considered 
rather extensive and ambitious, there is no doubt 
that such a book, properly prepared, would be of 
great value, and fill a decided void in technical 
literature. But, judging by the first part, now 
issued, we should expect the work, asa whole, to be 
rather disappointing, lacking too much the imprint of 
direct personal experienceand knowledge, and simply 
copying, with little or no means of sifting and judg- 
ing, the materials from older books on metallurgy, 
&c. Such a work must of necessity be, to a great 
extent, a compilation, with copious references to 
authorities ; indeed, that would be one of its chief 
values. But, to be of real value and guidance, the 
‘* paste and scissors’ process of compilation, should 
be backed, in each department treated of, by con- 
siderable personal knowledge of the industry in 
question. In the part dealing with lead there is no 
trace of any such personal experience, paste and 
scissors alone have done the work. The opening 
pages give an account of the various symptoms and 
causes of lead-poisoning. Among the latter are 
several (on the authority of doctors) which seem so 
far-fetched as to be, to say the least, very difficult 
to explain. It is stated that file-makers suffer 
severely, because, during some stages of the work 
the files are supported on blocks or sheets of lead. 
We believe that in Sheffield, lead-poisoning, from 
this cause, is considered as fully established. It is 
also stated that workers in amber suffer ‘‘in a high 
degree,” the cause assigned being that the pieces of 
amber, as mined, are first of all trimmed clear of a 
decomposed outer layer, during which operation 
they are supported on a block of lead. We really 
cannot believe in lead-poisoning resulting from such 
a cause when we know that in the lead-rolling mills, 
pipe-mills, and shot works the constant handling of 
metallic lead does not cause poisoning. The medical 
treatment of lead-poisoning does not form a part of 
the work, but the various proposed preventives are 
glanced at, such as milk, fruit, bacon, &c. An 
outline of lead-smelting processes is then given, 
which is simply condensed from standard metallur- 
gical works. Then follows an account of what has 
been done or proposed in the way of condensing the 








upper deck. On the former there is a suite 


Leith. She is 160 ft. long, and 22 ft. 6 in. wide. 


volatilised lead fume from smelting works. This, 
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again, is simply copied, and in this portion of the 
work the author's total lack of direct knowledge of 
his subject is most apparent ; as methods that have 
proved total failures long since are treated of with 
as much detail as better ones, and without any dis- 
crimination at all. The author believes most strongly 
in drawing the gases from the furnaces through 
water, but appears not to know of the condenser 
which has so far proved the best under this class, 
that of Wilson and French. But, as a matter of 
fact, not one of the many systems paper has ever 
held its ground and proved a real success, econo- 
mically as well as technically. We have seen enough 
of the miseries of smelting works, where all the 
gases are forced to pass a column of water, and all 
the draught of the furnaces depends on mechanical 
appliances, not to wonder that lead smelters will 
have none of such contrivances. So far, flues and 
chambers have proved the only real, practicable, if 
unfortunately, but partial condensers. Apparently 
inspired for a moment with a distaste for the paste 
and scissors, the author statesthat he considers thata 
much better condensation might be effected by draw- 
ing all the gases down through a column of water by 
means of an archimedian screw in a cylinder, letting 
them pass along a nearly horizontal canal full of 
water, and then rise again through another column. 
A drawing is given to illustrate this notion, and we 
are told that the higher the water columns the better 
will be the condensation, which wedonot doubt. But 
our author wisely refrains from giving any definite 
figures. He has probably never seen a lead smelting 
works, and so is quite unaware of the absurd im- 
practicability of his proposal, as applied to many 
furnaces. There is a decided improvement in that 
part of the book which deals with the manufacture 
of various products of lead, especially as regards 
the most important of them, white-lead. Under 
this head a good deal of the matter provided is 
taken from a little work recently published by 
Leyendecker and Co., the great makers of white 
and red-lead at Cologne, in which they gave an 
account of the various arrangements made in their 
works for the protection of the health of their 
workpeople. So far as excellent precautions and 
conscientious care can go, this firm appears to have 
done all that it is possible to do to make the work 
less unwholesome. It seems probable that the 
future parts of this book will be on much the same 
plan, and in the same style as the part above noticed, 
and that they will suffer from the same defects. 
The author states that in some departments the 
assistance of practical specialists has been obtained, 
so that we may look for a less marked absence of 
technical understanding of the subject, than is the 
case in part of the first number. So large a subject 
is too much for any one man to do justice to, and 
it is a pity that Dr. Heinzerling has not arranged to 
secure the collaboration of practical men in all, 
instead of only in parts, of his work. 








TEXTILE MACHINERY AT THE IN- 
VENTIONS EXHIBITION.—No. II. 

CoNTINUING our account of the machinery for 
finishing textile fabrics we find that Messrs. James 
Farmer and Son, of Salford, have a large exhibit, 
comprising three important machines. The first of 
these is designed to supersede the old method in 
which cloth to be bleached, washed, or dyed was 
allowed to soak a very considerable time in the 
various solutions by which it was treated. In place 
of this, it is, by the aid of this machine, operated 
upon while in the open state, and the penetration 
of the liquor is expedited by the application of pres- 
sure, which forces it into the fibres of the cloth, and 
insures a rapid circulation. To this end the cloth 
is passed round corrugated perforated rollers, and 
the dye, or bleach liquor, is pumped continuously 
through it, passing from the trough in which the 
apparatus iscontained through the cloth and into 
the roller, or vice versd. Within a tank there are a 
number of corrugated perforated rollers, over 
which the cloth is drawn in succession, passing 
from one to the other either directly, or through 
squeezing rollers. The ends of all the rollers com- 
municate with a second tank or trunk in which 
there works a centrifugal pump, which draws out of 
the trunk and delivers into the tank, thus pro- 
ducing a constant circulation. The cloth is guided 
by means of auxiliary rollers so that it covers the 
whole perforated surface, travelling continuously 
forward through the machine. 

The second exhibit is an improved creasing and 
measuring machine with a marker to stamp the 





margin of the cloth with figures representing the 
number of the yards. The cloth is taken round a 
measuring cylinder one yard in circumference, and 
the revolutions of this cylinder show the length of 
the cloth that has been drawn over it. The stamps, 
or dies are carried on an endless chain stretched 
over two chain wheels mounted on studs project- 
ing from a faceplate geared to and revolving at 
the same speed as the measuring drum. This face- 
plate is so actuated that the dies may come into 
contact with the drum and make their impress on 
the cloth upon it. The chain is driven inter- 
mittently by pin and star wheels, at such a speed 
that during four revolutions out of five, thereis no die 
at the part of the chain that passes nearest to the 
measuring drum, and consequently no mark is 
made. At the fifth revolution, however, a die is 
brought to the end of the line drawn through the 
centre of the two studs upon which the chain wheels 
revolve, and the cloth is stamped. The pin wheel 
is driven by a train of wheels, the first of which 
engages with a stationary pinion concentric with the 
axis of the faceplate. Supposing that there are 20 
types on the chain it is evident that they will suffice 
to measure a piece of cloth 100 yards long. The 
remaining article shown by this firm is a very 
fine universal calender, upon which the following 
finishes can be produced: chasing, frictioning or 
glazing, swizzing, embossing, and moiré lustre. 
Another finishing machine is shown by M. 
Auguste Vincent, of Chateaubriant, who is repre- 
sented in this country by M. L. E. Luzeau- 
Coudrais, of 53, Melrose Gardens, West Ken- 
sington Park, W. It is designed more particularly 
for jobbing dyers and cleaners who deal with goods 
no longer in the piece, although it is also applicable 
to piece goods. Its great merit, however, is that 
the same machine is suitable for all classes of 
fabrics, and will finish both lace curtains and heavy 
carpet-like fabrics, while small articles, such as 
antimacassars, can be passed through it. A section 
of the acting part of the machine is shown in Fig. 3, 
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where it will be seen that it consists of a central 
steam-heated roller G, a smaller heated roller F, 
and an apron passing round these two, and a 
number of guide rollers E. The fabric is wound 








round the roller A and passes over B, and the 
damping apparatus I. This is a perforated copper 
tube covered with cloth, and supplied with steam. 
The vapour arises from it and damps the fabric, 
which is then carried between the rollers F and G, 
and kept in contact with the heated surface of the 
latter until it has made almost a complete revolu- 
tion, when it is found that the combined action of 
the heat and pressure has brought up the surface, 
giving it a high gloss, and has removed all the harsh 
feel left by the dyeing or scouring. The machine 
can be worked either by treadle or by power. 

Turning now to the spinning machinery we find 
only one stand in the textile section at which this is 
shown in operation, viz., at that of Mr. Samuel 
Brooks, of West Gorton, Manchester. There are 
here two frames on the ring-and-traveller principle, 
which is gaining great ground in Lancashire. It was 
introduced from America to supersede the throstle, 
and there is no doubt that eventually it will do so, 
although it may be long before the result is entirely 
accomplished. There are some who go so far as to 
say that cotton can be spun more cheaply on the ring- 
and-traveller frame than on the mule, but this is by 
no means an admitted fact. Of the two frames 
shown by Mr. Brooks one is spinning 32s. twist and 
the other 18s. weft, the latter being exceedingly 
soft. The spindles are of the ordinary Rabbeth 
type, shown in Fig. 1 of the accompanying engrav- 
ings. The spindle A is carried in two bearings, the 
lower of which, C, forms the footstep, while the 
upper, D, consists of a small bush of phosphor- 
bronze. The spindle is driven by the wharve B, 
which is so far overhung that the tension of the 
driving band is applied between the two bearings. 
E is the bobbin and F the yarn. The spindle rotates 
at a speed of about 6000 revolutions per minute, 
and the gyroscopic action keeps the wharve con- 
centric with the spindle. The tin rollers are 10 in. 
in diameter and are double. The spindles are pitched 
at a gauge of 24in. and the rings are 14 in. in dia- 
meter, the lift being 5in. The copping motion is 
worked by a heart cam with a steel point, which is 
renewable, if it should wear. All the thread boards 
can be turned back at once by a shaft running the 
entire length of each side of the frame, and the 
thread eyes have an extra twirl which acts as a 
snarl preventer, the snarled loop catching upon it 
and being broken down. The weft frame is 2} in. 
gauge with } in. ringsand 5 in. lift, and is furnished 
with Brooks's weft spindles on the Rabbeth system. 
In other respects it follows the twist frame very 
closely. At the same stand there is shown a ring 
doubling frame having the two sides differently ar- 
ranged to illustrate different systems. The first side 
is fitted up on the Scotch plan, which obtains among 
the sewing-thread makers of Paisley. The bottom 
roller is very much larger than in the English prac- 
tice and runs directly in the water trough, so that 
the yarn is wetted as it passes round the rollers. 
The rollers can be raised for cleaning out the trough. 
At the opposite side of the frame a novel system is 
shown patented by Mr. Hebbelyncks. In this 
there are no rollers, but in place of them the yarn 
is fed to each spindle by a grooved pulley or sheave, 
the groove of which is lined with india-rubber. This 
pulley is of much larger diameter than the usual 
rollers, and the yarn is wound completely round it. 
It is claimed for the arrangement that it prevents 
‘* single” being produced, since as soon as one yarn 
breaks the other is no longer able to withstand the 
‘* drag” alone and also fails. The spindle used in 
this frame is of the Ferguslie type, shown in section 
in Fig. 2. In this the spindle A is carried ina long 
bush mounted at its centre in the outer fixing. The 
wire hook is to prevent the spindle and wharve 
being withdrawn when the bobbin is doffed. 

Messrs. Walter Glover and Co., of Manchester, 
make a large display of James’s doubling and laying 
machines for the manufacture of cord, banding, 
twine, and the like. On these the two operations 
of twisting the separate strands, and laying them 
together into a cord, are performed simultaneously. 
The yarns to form a single strand are wound six, 
twelve, or other fold, side by side, on a bobbin, 
and three such bobbins (for three-ply twine) are 
placed on a set of spindles. Each spindle has an 
inverted flyer, through which the yarn is drawn off 
the bobbin, and by which it is twisted, while the 
three spindles revolve around a central point, and 
lay the strands together. The necessary tension is 
obtained by the use of weights placed round the 
spindles, which are hollow. Each strand is bent 
into a bight, which is passed down the spindle, and 
has the weights hung to its lower end. Thus a 
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powerful stretch is maintained at all times, and the 
final cord is well and evenly laid. The machines 
are shown engaged on many kinds of cords and 
banding, and will produce it of any number of 
strands up to the full number of spindles in each 
head, that is, a four-spindle machine will manufac- 
ture two, three, and four-fold twine. Every 
spindle is provided with a stop motion which arrests 
the motion when the strand breaks. 

Winding frames form an important portion of the 
display at the Inventions Exhibition, because they 
are fairly numerous, and many of those that are shown 
represent a new type of machinery which has been 
introduced within the last few years. When a dou- 
bled yarn, such as soft hosiery yarn, is produced in 
one district and used in another, it has hitherto 
been a difficulty to transport it. It was out of 
the question to send it on the doubling-frame bob- 
bins as they were doffed from the spindles, because 
it required such an enormous number of bobbins, 
and as they are heavy the additional freight was a 
disadvantage. Consequently it was customary to 
rewind the yarn on to warping bobbins or on to 
hosiery spools, and to invoice the gross weight. 
The empty bobbins were returned as tare, and the 
difference was the weight of the yarn. But it often 
happened that the yarn was not worked up for some 
time, and thus the settlement was deferred, and 
the system of fortnightly payments customary in 
Lancashire could not be adhered to. Besides, there 
were constant annoyances in consequence of wet 
and broken bobbins and the like, not to mention 
the trouble of counting them, and the constant mis- 
takes that occurred in spite of bobbins being 
branded with initials, painted parti-colours, and the 
like. To avoid these difficulties two or three wind- 
ing frames have been brought out capable of pro- 
ducing a compact ball of yarn upon a very slight 
foundation, and without the protection of flanges. 
The distinguishing feature of all these frames is 
the use of a quick traverse, that is the guiding 
motion which lays the yarn in its place moves 
rapidly backwards and forwards, and thus in- 
stead of the thread, as it is unwound, resembling 
a fine-pitched screw, just as it does on an 
ordinary spool of sewing cotton, it is more like a 
cam path, one or two revolutions carrying it 
from end to end of the cylinder on which it is wound. 
Thus every layer binds those beneath it firmly to- 
gether, and the result is a mass of yarn which con- 
stitutes its own support, and which can be safely 
packed in skips fortransport. Butsomething more 
than a rapid traverse was required for the success of 
the new form of doubling frame. In an ordinary 
bobbin winding-frame the thread guide must neces- 
sarily be at adistance from the spindle equal to half 
the diameter of the bobbin flange at least. If such 
a guide have its speed of reciprocation greatly in- 
creased the result is that the yarn is built up into 
something like asphere, because, although the guide 
moves the whole length of the bobbin, the yarn has 
not time to follow its motion completely. An apt 
illustration of this is found in the ordinary striking 
motion for driving belts. Every one knows that if a 
belt is to be transferred from a fast to aloose pulley 
very rapidly, the strap fork must be close to the pul- 
leys, and that if it is at some distance away the action 
will be slow and languid. Consequently we find 
that the thread guide is an important feature 
in the successs of all these machines. In War- 
burton and Broadbent’s conical drum winder the 
guide is a long finger which reaches over the 
drum nearly to the point of contact between it and 
the revolving spool. The yarn is built upon a paper 
cone considerably less than the ordinary hosiery 
spool, particularly as regards the length. This is 
driven by a drum, which is conical, to prevent the 
yarn being rubbed, and is mounted upon an inclined 
spindle, in such a way that the acting side of the 
drum is horizontal, and thus the whole of the 
thread guides can be mounted on a horizontal re- 
ciprocating bar. The drums are each driven by a 
cotton band. The paper tubes are placed upon 
wooden centres, and are carried in cradles in the 
usual way. When full the centres are removed, 
and the yarn forms a hard-wound truncated cone 
that is capable of withstanding a good deal of rough 
usage without injury. A second winding frame 
for a similar purpose to that just described, is shown 
by Mr. Samuel Brooks, and is well worth inspection, 
as it presents an entirely new device for the purpose 
of guiding the yarn. A thin paper tube, about the 
size of a pipe stem, is used for the foundation, and 
the yarn is built into a cylinder slightly rounded 
at the corners. To all appearance there is no 





thread guide, and it is difficult to one accustomed 
to the ordinary device used for the purpose, to under- 
stand how the yarn is being laid in place. When the 
machine is at rest, however, it is seen that the yarn 
passes through a slot in the drum, emerging at the 
exact spot where the drum and the spool are in con- 
tact. This slot is of a waved or sinuous form, and 
has three bends in the circumference of the drum. 
To render this possible the drum is formed in two 
parts, each with its own arms and boss. One side 
of each of these parts is of the above-mentioned 
waved contour, and when the two parts are threaded 
on a shaft, face to face, with about 7; in. between 
them, this space forms a sort of cam path which acts 
as a guide to the yarn. The inventors of the frame 
are Messrs. Hill and Brown. 

Two frames for winding yarn or hosiery spools 
are shown by Mr. Thomas Thorp, of New Basford, 
Nottingham. The first is for winding from hanks, 
and the novel feature consists in a brake which is 
applied to all the reels on which the hanks run at 
the moment that the frame is stopped, to prevent 
them overrunning. The second is a stop motion 
doubling winding frame designed to wind two or 
more yarns on to one spool, and to stop automati- 
cally should any of the yarns break. The spool is 
mounted on a vertical spindle, which is driven by 
bevel friction wheels, one of which is movable, so 
that it can brought in and out of gear. The dis- 
connection is effected by an arrangement of the 
‘* weft fork” type. Each yarn passes through an 
eye in avertical detector wire, and as long as the 
yarn is intact, this wire is held up by it. Just below 
the bottom of the wire there works a reciprocating 
bar, which at each motion nearly strikes a trigger 
lever, by which the movable bevel wheel is sup- 
ported. When a detector wire drops it fills the 
space between the bar and the trigger lever, with 
the result that the lever is struck, the wheel comes 
out of gear and the spool stops. Hitherto when 
multifold yarn without twist has been wanted on 
taper spools it has been customary to wind it first on 
bobbins, and then rewind it, and the new machine 
is designed, we suppose, to avoid the rewinding 
process. But it intrcduces another difficulty for 
which, as far as we can see, no special provision is 
made. When several yarns are wound together on 
a taper body it is very difficuit to insure that they 
shall all run on to it exactly at the same height. 
Now as the upper one is drawn forward a less 
amount at each revolution of the spool than that 
below it, it follows that a shorter length of it is 
wound up. This does not show until the unwinding 
commences, when if all the yarn be not the same 
length one or two only will draw off straight, and 
the remainder will snarl and cockle. 

Messrs. Hacking and Co., of Bury, show a new 
form of weaver’s pirn winding frame, in which a 
hard bobbin is produced by pressure between the 
yarn and the conical plate by which it is driven. 
The bobbin and the plate resemble a pair of conical 
friction wheels, of which the bobbin is arranged on 
a vertical spindle. This spindle is carried in a 
sliding bearing at the upper end, and as the yarn is 
laid on the bobbin, the spindle, the pirn, and the 
bearing have to gradually rise. The machine is 
shown in action, and turns out capital work, 








ON TESTING PORTLAND CEMENT. 
By Mr. J. L. Spoor, Gateshead-on-Tyne. 

HatF acentury ago, when Portland cement was 
in its experimental stage, Colonel Pasley, R.E., 
in his ‘‘ Observations on Limes, Calcareous 
Cements, &c.,” ventured to predict that the then 
new cement would ‘‘in time supersede the most 
approved hydraulic mortars for works of importance 
exposed to the violent action of water.” This fore- 
cast has been more than realised in the fact that 
this material has now become an essential of engi- 
neering enterprise, and has superseded ordinary 
limes as a constructive material on works of magni- 
tude in all parts of the globe. Its peculiar qualities 
and advantages as to shipment, transit, and manipu- 
lation, have in many instances, enabled works to be 
carried out which, without it, could not have been 
undertaken. Its value has now been recognised, 
and its use extended, the manufacture has become 
one of the most important staple industries in the 
kingdom, and no civil engineer nor architect can 
afford to ignore it. In Germany its manufacture 
is extensive and important, and there is scarcely a 
country in Europe where it is not made and used, 
while cement works are now at work in India, 
China, the United States, and South America. 





Bridge and other foundations, dock walls, reser- 
voirs, piers, sea walls, &c., are now generally con- 
structed of cement-concrete, and the measure of 
their strength and safety is the measure of the 
strength and value of the cement used in their con- 
struction. Consequently the testing of cement is 
of no small importance. 

The subject has not received the general atten- 
tion its importance demands, and the absence of 
any defined standard of rules for testing, has re- 
sulted in the experiments hitherto made by diffe- 
rent experimenters being of little or no compara- 
tive value, and to not a little positive injury to the 
interests of both maker and consumer alike. This 
may well be seen on a comparison of the conditions 
actually governing the result in testing and the 
conditions generally specified to secure a good 
cement on engineering works of construction. 

Cement is almost invariably tested neat in this 
country ; while it is mixed with sand for mortar 
and concrete in actual use. And when it is known 
that thestrength of cement neat is no criterion of 
its strength when mixed with sand, one may well 
feel surprised that the ‘‘ neat’ test should be re- 
tained. It is only fair to say at the same time, 
that those engineers who have made this study 
their own, are adopting the sand test. 

However, even in testing cement neat, as at 
present, a careful survey of the conditions necessary 
for accurately estimating the strength and value 
will show that these conditions are almost invariably 
absent from ordinary specifications. Instances may 
be pointed out in the influence of the (1) quantity 
of water used in gauging; (2) manipulation in 
moulding briquettes ; (3) shape of mould ; (4) in 
applying tensile strain to briquette under test. 

1. Water.—While it is unimportant whether 
this be fresh or salt, the latter preferably, the quan- 
tity used materially affects the result of the test. 
That any excess of water beyond the requisite 
quantity to make a stiff paste, seriously weakens 
the cement, is well known, and may be deduced 
from the following curve. 











The quantity of water being governed by fine- 
ness of the cement powder and rate of setting, 
cements which are finest ground, or quickest setting, 
require most water, and although for this reason 
no definite quantity for gauging neat cement can be 
specified, it may be taken asa safe rule that slow- 
setting cements require 20 per cent. of water by 
weight, moderately slow-setting 22 per cent., and 
quick-setting 24 per cent. to make paste of the re- 
quisite stiffness. 

2. Manipulation in Moulding Briquettes.—The 
gauging should be performed on non-porous non- 
absorptive slabs and the paste worked thoroughly 
into a plastic stiff state. Great care should be 
taken in gauging quick-setting cements, that the 
setting does not commence while being gauged, or 
that the briquettes are disturbed while setting 
immediately after being placed in moulds. In fill- 
ing the paste into the briquette moulds, if, instead 
of gently filling the moulds, shaking them down to 
expel air bubbles, and then scraping off the surplus 
paste, the cement be pressed hard into the mould, 
an additional tensile strain of 20 per cent. may be 
easily obtained. In comparative tests the first 
method is the only safe one : 

Influence of Compression in Filling Moulds with Cement. 
Briquettes — ae -, — jt > by Lin. 


) Ib. Ib. 


Unpressed .. 400 3885 435 480 445 435 470 
Pressed .. 460 455 530 535 520 545 550 
Gain = 60 70 9% 55 75 110 80 
Unpressed .. 460 470 470 465 455 440 450 
Pressed .. 580 600 610 555 540 550 545 
Gain = 120 130 140 90 8 110 95 


3. Shape of Briquette Mould.—The importance of 
form cannot be over-estimated, and has led to the 
adoption of Grant’s form of briquette as giving the 
best results, A difference of form will account for 
a difference in result of even, in some cases, 50 per 
cent. of tensile strength, thus making cement tests 
in dissimilar moulds of no comparative value. 

4, Rate of Speed in Applying Tensile Strain.—It 
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is immaterial what machine be used as long as there 
is an entire absence of jerks and vibration, and of 
irregularity in applying strain. And the accuracy of | 
measurement of strain must be thoroughly reliable. | 
In the absence of a uniform rate of speed, tests 
are of no comparative value, as may be seen from 
the following Table : 
Cement Briquettes lin. by Lin. made from same Samples and 
i Broken at various Speeds in Applying Strain. 
Strain Applied at Briquette 1 in. by lin, | 








Rate q — per Seven Days Old. Decrease. | 
Ib. lb. | 
16 410 
9 380 30 
17 425 
6 375 50 
18 450 
8 380 75 
40 590 
5 440 150 
42 550 
f 495 5D } 
44 530 
4 500 30 
42 625 
4 520 105 


Taking the lowest speed of 100 Ib. in 120 sec. as 
a starting point by applying the speed at the rate of 
100 lb. in 60 sec., increase is 3.960 per cent. 
” cs ” ” 7.488 ” 
” b ,, ” 12.416 ” 
” ” ” 23,142 ” 
as shown by annexed diagram: 









































» “i. 
ce 0 +—Hoo 
Fig 2. reat | 
0-464 <1 
ae “ 
3960 1 | 
1 5 
T bs 
ba 
| bs 
| ad 
ae “ve oe 3 60 7 fa gg 0 40 ws 08 
soo lbs a Seconds 





The same cement tested by applying strain at 
various speeds varies considerably, and the higher 
the speed is the greater the recorded strain appears. 





premises of Messrs. F. Huth and Co., of 12, Token- 
house Yard. It comprises 222 lamps, of which 98 
are 10 candle-power, 110 are 20 candle-power, and 
14 are 50 candle-power. They are driven by an 
eight horse-power (nominal) engine and a Parker- 
Elwell dynamo. The building itself is a large block 
occupied entirely by one firm and fitted up in a way 
which testifies to the wealth and long-standing of the 
undertaking. The various floors are reached by a well 
staircase and each room is fitted and decorated with 
great care andelaboration. The principal doors and 
the clerks’ desks are of Spanish mahogany, the ceil- 


| ings are panelled, and the wainscots and mouldings 


are richly worked. On such premises the installa- 
tion of the electric light demands much pains- 
taking forethought, if the walls and ceilings are not 
to be disfigured with wires or with unsightly con- 
trivances for hiding them, and special arrangements 
must be designed to suit the various contingencies 
that arise. The principal office is a spacious apart- 


| ment which is now lit by ten 50 candle-power lamps 
|in the ceiling and 85 smaller lamps on the desks. 


The wires for the latter run round the base of the 
wainscot in a hollow pediment, which has been 
added for their reception, and from them branches 
run to each desk and pass up to the lamp, through 
hollow mouldings which have been designed to ac- 
cord with the general style of the fittings, and have 
been polished to the same shade, so that they are 
perfectly unnoticeable. Each lamp has its own 
switch in some convenient position close at hand. 
Out of this office there opens the suite of rooms 
used by the heads of the firm. The first is lighted 
by four large lamps in the ceiling, and by a number 
of desk lamps. The former are intended to give a 
general illumination during the dull days which 
prevail so often in the City, and have the effect of 
producing a bright appearance in the room without 
suggesting the idea of artificial illumination, which 
is always somewhat depressing in the daytime. 
These lights are on a separate wire from the twenty- 
eight accumulators which are used when the engine 
is stopped, and can be turned on at anytime. The 
desk lights are mounted on bronzed standards of a 
pattern in harmony with the rich old-fashioned 
appearance of the furniture. Throughout the whole 
of the building the same care has been exercised, 
but in the less important offices the fittings are of a 


SPECIFICATIONS SHOWING ORDINARY TESTS AS AT PRESENT REQUIRED. 











Briquettes en Fineness, Re- weight Seven Days’ 
Name. Water Per Cent. Pressed or Un- Sone Speed. Method of Weighing. sidue ny Meshes ; peg 
pressed. , pee Square Bushel.| lin. 2} in. 
neh, 
oa i Ib. 
A Medium quantity Nil Nil Nil Nil 25 p. ct.on 6000 110 | 400 
B nil ” ” Slowly ad Fine ground oe 750 
Cc ‘i ” ” Nil He 10 p. ct. on 2500 ay oe 800 
D ” ” ” ” va Nil 112 | 350 
E * ” ” ” : lta 15 p. ct.0n 2500 112 |. 850 
. (From board a . e | on 
F ” ” ” ” { angle of 45 deg, j on 1600 115 we 675 
G ” ” ” o» Nil Fine ground 112 350 
H pe os - as - Nil 119 350 
I | ” ” ” ” ” ” Nil 500 
J ” ” j ” ” ” ” ” 350 





Weight.—In ascertaining weight of cement it may , simpler description. The top floor serves to con- 


be remarked that a difference of quite 10 per cent. 
can be made by different methods of filling the mea- 
sure, and the time of setting can be prolonged or 
accelerated by more or less water used in mixing. 

The following tabulated specifications, which are 
of the ordinary kind in the market, show that the 
conditions under which a test of cement can be | 
accurately made are entirely absent. This omission | 
leaves the widest margin for variation in results 
and consequent disputes between the manufacturer | 
and the engineer, disputes which are very largely 
owing to the want of a clearly defined standard 
method of testing. It is evident from this Table 
that conditions without which tests are quite un- | 
reliable, are conspicuous by their absence. 

At the same time cement may be equal to any of 
these specifications and yet be unfit for use, demon- | 
strating the inutility of such standards for securing | 
a guarantee of quality. And for estimating com- | 
parative intrinsic value of cements they are utterly | 
worthless, | 

In a further article, the qualities which go to | 
make up a first-class Portland cement will be con- | 
sidered, and some suggestions made for a standard | 
of quality and method of testing. 


ELECTRIC LIGHT IN THE CITY. 
A veERyY complete electric light installation has | 
just been completed by Messrs. Woodhouse and | 
Rawson, of 11, Queen Victoria-street, E.C., on the | 

















tain the archives of the firm, and here the lamps 
are suspended by flexible conductors, and are 
counterweighted, so that each may be carried to a 
considerable distance to aid the search for papers, 
books, &c. The floor below this forms a dwelling 
house. There are two main switches, one in the 
general office and one in the basement. To the 
latter all the positive wires are led, and by a glance 
it can be seen to what portions of the building the 
current has access. The second switch is in the 
engine-house, and commands the positive conductor. 
It includes a voltmeter, an ammeter, and a switch 
for varying the connections to the secondary battery, 
besides the usual circuit breakers. There also runs 
from it a couple of overhead wires to a neighbour- 
ing building, occupied by Messrs. Dobree and Co., 
who are supplied with about thirty lamps. For 
security against overheating there is a magnetic cut- 
out in the engine-room, a series of fusible cut-outs 
in the switch-board in the general office, a cut-out 
in each branch circuit, and one for each lamp, so 
that a short circuit, if such should occur, would be 
immediately isolated. But the feature which 
renders this installation noticeable is the wide 
diversity of the character of the rooms to be lighted, 
and the success which has been attained in each, 
both in the general effect of the illumination, 
and in the adaptation of the fittings to the places 
where they stand. Whether in the basement, the 
partner's ottices, the drawing-room of the resident 


clerk, or in the passages, this is everywhere appa- 
rent, and nowhere is there an inch of wire to be 
seen, or a moulding that betrays itself as asuperfluity 
intended as a blind for the wires beneath it. The 
installation has been carried out by Mr. Harris, 
one of Messrs. Woodhouse and Rawson’s engineers. 








NOTES. 
ELectTRicaL TERMINOLOGY. 

Tue Council of the Society of Telegraph En- 
gineers and Electricians have the intention of 
appointing a Committee, or rather to hold a Con- 
gress, with a view to reform the ordinary terms, 
signs, and notation of electrical science. Delegates 
from the French International Committee, which 
have already dealt with this matter in France, will 
be invited to attend, the names of M. Blavier, and 
M. Hospitalier being mentioned. Other gentlemen 
will be invited whose co-operation is likely to be 
useful, whether they are professed electricians or 
physicists. 


ELECTRICITY AND SACRILEGE. 

Ata recent church festival at Cotopaxi, in Mexico, 
a band of thieves conspired to extinguish the 
electric lights in the cathedral, and take advantage 
ofthe confusion and darkness to rob the people 
assembled there. The leader of the gang threw a 
wire over the electric light wire with the intention 
of drawing itdown and opening the circuit ; but some 
other ground contact permitted the electricity to pass 
through his body, killing him instantly, and serving 
as a terrible example in wait for one about to 
commit the sacrilege of a church robbery. The 
members of the gang made good their escape in the 
confusion caused by the tragic death of their leader. 


Taxinc Down a CHIMNEY. 

A mill chimney in the United States was recently 
| taken down in the following manner: The prox- 
limity of buildings limited it to falling in one 
| direction. About 8ft. from the ground a recess 
was cut across the side of the chimney and heavy 
timber shores braced against the chimney. The 
chimney was cut away beneath the side supported 
by this timber. Holes were bored in the timber mid- 
way between the ends and illuminating coal oil 
poured into these holes until the timber was 
thoroughly impregnated with oil. It was then set 
on fire, and when too weak to support the load of 
half the chimney, it fell in the desired direction. 





THE CLapp AND GRIFFITHS BESSEMER PLANT. 

The above steel plant at the works of Oliver 
Brothers and Phillips, at Pittsburg, Pennsylvania, 
turns out fifty tons of steel per day. Experiments 
| have been carried on at these works to ascertain how 
| high the percentage of phosphorus in a pig-iron 
| may go, and still allow of the production of good 
| merchantable steel by this process. Pig-iron con- 
| taining as much as six-tenths of 1 per cent. of phos- 
| phorus has been used, and the results have been 
|entirely satisfactory. The experiments will be 
| continued with pig-iron of still higher phosphorus 
| percentage, till the utmost limit has been deter- 
mined. 








APpPaRATUS FOR TestTiInG Gas. 

M. Chevalet, in France, has recently introduced a 
new and simple form of apparatus for testing samples 
of gas for the carbonic acid contained in them, and 
determining its amount. A test-tube, mounted on 
a stand, contains caustic potash. The top of the 
| tube can be connected to a graduated tube, the end 
of which dips into some coloured water. Air being 
driven out of the apparatus, and it being filled with 
gas, the carbonic acid is absorbed by the potash, 
the coloured water rising in the graduated tube in 
| proportion to the carbonic acid so absorbed. A 
| similar arrangement can be used for determining 

the amount of hydro-carbons absorbed by bromine, 
| and these two sets of tubes together make a very 
| handy and convenient means of testing coal-gas. 





AERIAL TORPEDOES. 

Ata recent meeting of members of the Royal United 
Service Institution Mr. F. Gower, the well-known 
inventor of a form of Bell telephone, lectured on a 
proposed new military weapon in the shape of 
aérial torpedoes, which could be propelled through 
the air by balloon agencies and caused to explode 
dynamite or some equivalent material against an 
enemy’s position. The proposal is as yet rather a 
scheme than an accomplished invention, and one 
of the speakers in the discussion which took place 
afterwards, seemed to regard it as one not likely to 
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be realised soon. It is, however, risky to prophesy 
in such matters, because when the way is recognised 
the means are frequently soon found in these days. 
The chief danger of such a missile would probably 
be at night when in the darkness its flight could not 
be easily seen. The idea at least deserves mention 
as a possible extension of military operations in the 
future. 


THE CONVERSAZIONE OF THE INSTITUTION OF 
Civit ENGINEERS. 

On the evening of Friday last, the 5th inst., Sir 
F. J. Bramwell, the President of the Institution of 
Civil Engineers, and Lady Bramwell, gave a con- 
versazione at the International Inventions Exhibi- 
tion. The weather was most favourable, and thus 
the guests present, to the number of between 6000 
or 7000, were able to fully enjoy the illumina- 
tions of the gardens and fountains, the music of the 
various bands, and the other open-air attractions 
which have secured’ for the present Exhibition 
and its predecessors so great a popularity. Under 
the circumstances the exhibits within doors received 
comparatively little attention, and the fact that the 
various machines were not shown at work (the main 
engines and shafting only being run), and that at 
but a few stalls were the exhibitors represented, 
became matters of minor importance. The gather- 


ing, in fact, was eminently a social one, and as such 
it demands no lengthy notice at our hands. 


Wire Laraine. 

The use of wire netting of about 4 in. mesh for 
lathing has proved to be a most durable and efti- 
cient method of protecting the interior of buildings 
against fire. The mortar exudes through, forming 
a very strong bond and surrounding the wire de- 
fends it against rust. The wire lathing used in 
certain Government buildings erected in Paris 
during the reign of Napoleon I. is still in good pre- 
servation. In one of the theatres in Boston, it has 
been in use since 1853 on walls behind the scenes 
which have been subjected to rough usage, yet 
retains its hold intact. It has been used on the 
inside of freight cars in America for the purpose of 
rendering the car more suitable to convey perishable 
freight. It is important that no plaster-of-paris 
comes in contact with the laths, as the sulphate of 
lime causes it to rust quickly ; mortar, on the other 
hand, preserves the iron from oxidation. The 
mortar also tends to preserve the wood against 
decay, which is almost sure to follow when wood 
columns or beams are covered with sheets of tinned 
iron locked together at their edges. 


VoLATILISATION OF SILICIUM. 

The aluminium of commerce is generally alloyed 
with a certain proportion of silicium, iron, &c., but 
the action of chloride of aluminium vapour on the 
impure metal raised to a temperature of 1300 deg. 
Cent. in a porcelain tube produces globules of pure 
aluminium in the colder parts of the tube. MM. 
Troost and Hautefeuille have attributed this effect 
to the successive production and decomposition of 
asub-chloride of aluminium. MM. P. Hautefeuille, 
and A. Perrey, in passing vapour of chloride of 
aluminium over aluminium heated to 440 deg. 
Cent. in a glass tube, have recently effected the 
transport of an amorphous substance, forming a 
fine powder or a metallic mirror according to the 
conditions of the experiment. This substance is 
formed of silicium, with a certain proportion of iron 
and a small quantity of aluminium. In presence 
of the chloride of aluminium the silicium, it would 
appear, is therefore fixed at 1300 deg. Cent., and 
volatilised at 440 deg. Cent. The silicium is con- 
centrated in the aluminium at a temperature above 
its fusing point, and abandons a plate of aluminium 
heated to a temperature below its softening point. 


A TREADLE Motion. 

A very ingeuuous treadle motion for lathes, small 
circulars, and jig saws and other purposes requiring 
foot power has been used in the United States. A 
collar upon the shaft is connected to it by a clutch, 
which is the equivalent of a pawl and ratchet, in 
permitting motion in one direction and slips when 
turned in a reverse direction. Two straps, about 
Zin. in width, are wound upon this collar in con- 
trary directions, one leading to the treadle, and the 
other strap is fastened to a long spiral spring. 
When the treadle is pressed down it unwinds one 
strap, turning the collar in the direction which 
engages the clutch and carries the shaft around 
with it. This same motion also winds up the other 
strap and pulls the spring in tension. When the 
treadle is relieved from pressure, the spring un- 





winds the strap connected to it, and winds up the 
other strap and also raises the treadle, turning the 
collar in the direction which permits it to slip 
freely upon the shaft. The advantage of such an 
arrangement permits higher velocities than is 
possible with a treadle connected to a crank, there 
is no dead-point, and the treadle is always ready 
for use. Similar devices are also used for sewing 
machine treadles and bicycles. 


UrILisaTION OF PHospHoRIC ACID FROM THE Basic 
BESSEMER PROCEsS. 

A German chemist, Herr Blum, at Alzette, in 
Luxemburg, has patented « process for utilising the 
phosphoric acid from the basic Bessemer process. 
Instead of adding lime to the iron during the blow, 
he adds carbonate of soda free from sulphur. This 
is introduced into the converter in a melted state, 
in the proportion of 5.13 parts to every one part of 
phosphorus, and 7.85 parts to every one part of 
silicon ; then the pig iron is run in and blown as 
usual, when the slag is tipped out into an iron 
wagon. This slag contains phosphate and silicate 
of soda, and according to the nature of the lining 
it also contains more or less iron, manganese, lime, 
magnesia, and sulphur. It may be used at once 
direct as a manure ; or it may be treated first with 
cold water to extract phosphate of soda, which has 
a market for many purposes, after which silicate of 
soda may be extracted by hot water and used for 
making water-glass, and the metallic residue may 
be used for making ferro-manganese. A pamphlet 
by the inventor undertakes to show that the process 
can be worked ata profit. At Creusét, in order to 
save carbonate of soda in working extra siliceous 
pig iron, lime is iirst added to combine with the 
silica formed, and thus slag is removed, after which 
carbonate of soda is added and a second period of 
the blow takes place, the phosphoric acid combining 
with the soda as above. It is stated that vana- 
dium to the value of several millions of francs is 
lost every year in the slags at Creusdét, and that this 
could be separated from the first extract of the 
soda slags by cold water. 


PianTE’s RHEOSTATIC CURRENT. 

The electric flow obtained from the rheostatic 
machine of Planté discharged ‘‘ in quantity” has 
peculiar properties which are not obtained from the 
ordinary voltaic current or from ordinary electro- 
static apparatus. These effects, according to Planté, 
are both mechanical and calorific ; the mechanical 
being the more important. When a platinum wire 
(35 millimetre thick) is traversed by the discharge 
in question, nodes of vibration appear in the wire 
at regular intervals. Ifthe current be sent intoa 
small mica platecondenser and is sufficient to pierce 
it the mica is shivered into fragments and a con- 
tinuous series of sparks is produced. Ifa platinum 
wire, connected to one pole of the machine, be in- 
troduced into a capillary tube open at one end but 
having the other plunged into acidulated water in 
connection with the other pole of the machine, 
the salt water is found to leap in the tubeat every 
spark, and having no time to descend again thus 
rises by steps in the tube. This experiment is 
pointed to by M. Planté as offering perhaps an ex- 
planation of a singular effect of lightning which 
took place at Ribnitz, in Mecklenburgh-Swerin, on 
July 30th, 1884. On that occasion the lightning 
struck a house, pierced a hole in a window on the 
first flat, and was accompanied by the sudden ap- 
pearance of a jet of water that seemed to. come 
from the ground against the building. M. Planté 
is inclined to attribute the peculiar properties of his 
machine to the dielectric medium between the arma- 
tures. This medium is not an electrolyte but a 
solid elastic plate of mica, but it is subject to a 
‘‘charge”’ and ‘‘ discharge” in the action of the 
machine. 


Tue AmeERIcAN Iron anv Steer InNpustRY. 

The American Iron and Steel Association has re- 
cently issued its annual report for last year, to which 
is appended a short review of the iron and steel in- 
dustry of other countries. During 1884 there was 
a decrease of production compared to the previous 
year of 11 per cent. in pig iron, 15 per cent. in 
rolled iron, not including rails, 13 per cent. in Bes- 
semer steel rails, 71 per cent. in open-hearth steel 
rails, 61 per cent. in iron rails, 26 per cent. in cru- 
cible steel ingots, 1 per cent. in open-hearth steel 
ingots, 7 per cent. in Bessemer steel ingots, and 
24 per cent. in blooms from ore, pig iron, and 
scrap. Last winter is said to have been a most 
unsatisfactory period in the American iron trade 
for both employers and workmen. This is attributed 





to the depressed condition of the export trade in 
agricultural products, the falling off in the construc- 
tion of railway enterprise, and the disturbing in- 
fluence of the presidential election. The compara- 
tively greater production of lower qualities of steel 
accounts for the falling off in the output of open- 
hearth steel rails, iron rails, and crucible steel 
ingots and blooms. Between July, 1883, and 
April, 1885, old rails were at their lowest. The 
Southern States have come into more prominence 
lately, having shipped a quantity of pig iron to the 
northern part of the Union that is quite noticeable. 
The proportion of southern pig iron is about one- 
seventh of the total production of the country, and 
although the southern industry has shared, with the 
other States, the depression of last year, yet the ad- 
vance is considerable if the average of the last five 
years be taken. In spite of the unfavourable aspect 
of affairs at the time the report was issued, a con- 
fident hope is expressed that matters will speedily 
mend as the American manufacturers are in a posi 
tion to take instant advantage of any favourable 
change in the condition of business. 


A FRENCH CRUISER. 

The New York Mechanical Engineer has received 
from a correspondent the following particulars of 
the steel cruiser Milan, which has lately been added 
to the French navy, and which is described as ‘‘ the 
fastest war vessel afloat.” The length 303 ft. on 
the water line, the width 32 ft. 8 in., the mean 
draught on trial 12 ft., and the displacement 1560 
tons. The bunker capacity is 300 tons, which 
gives a coal endurance of 100 hours at 17} knots 
speed. The principal feature of interest about 
this vessel is the steam generating apparatus, the 
boilers being of the Belleville type. They are said 
to weigh many tons less, for the same horse-power, 
than the usual return tube boiler ; this saving being 
principally due to the smaller quantity of water 
carried. At thesame time much less space is oc- 
cupied in the vessel with these boilers. They are 
placed fore and aft in the centre of the vessel with 
fore and aft stokeholds on each side, an arrange- 
ment which affords very complete ventilation. A 
very rapid draught is obtained by means of a small 
jet in the chimneys, owing to the completeness of 
the ventilation. The coal bunkers are arranged 
so that the coals trim into the stokeholds by 
their own gravity, doors being placed in such 
positions that the fuel may fall at the required spot. 
It may be noticed in connection with this subject 
that in the Ortegal, a new trading steamer fitted with 
Belleville boilers, the bunkers are arranged in the 
same manner, and no coal-trimmers are required. 
The Milan has been under trial at Brest for more 
than a month. In a six hours’ speed trial with 
forced draught she made an average speed of 18.4 
knots per hour, the engines developing 4000 indi- 
cated horse-power. With natural draught the 
average speed ascertained from a series of trials 
was 17.27 knots per hour, the consumption of coal 
being 1.984 Ib. per indicated horse-power per hour. 
The Mechanical Engineer also publishes an illustra- 
tion of the vessel, by which it appears she has three 
light pole masts and a long ram-shaped bow. 


Rio Tinto Mrxgs. 

Some idea of the magnitude of the operations at 
these mines, the largest in the world, may be ob- 
tained from the following few figures: In last 
year’s report the directors were able to inform the 
shareholders that the South Lode and its continua- 
tion could be taken as containing an estimated 
minimum of one hundred millions of tons of avail- 
able ore. The North Lode has also been examined 
and opened out showing very large deposits of ore 
there also. The mine is thus fully surveyed and 
secure to this vast extent, and even if sales are 
made at an increased rate and the total requirements 
of ore for this and for working on the spot for copper 
should rise to one and a half millions of tons yearly, 
the ore now opened out would enable this large pro- 
duction to be kept up for a long time without sen- 
sibly drawing on the reserves. All this development 
has cost over 774,6371., of which 400,500/. has 
already been written off to revenue, and the re- 
mainder will be liquidated during the next few 
years. Upon the great stores of ore now opened 
out there will be no further expenditure required 
beyond actual cost of getting. The actual quantity 
of pyrites mined was, in 1884, 1,369,918 tons, of 
which 312,028 tons were for shipment, the rest 
being used for copper production at the mines. In 
1883 the total mined was 1,099,973 tons, thus show- 
ing a considerable increase in 1884. The average 
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copper contents had also increased from 2.956 per 
cent. to 3.234 per cent. The copper produced 
during the year was 12,668 tons. The company 
have leased the old copper works at Cwm Avon in 
Wales, and will carry on copper smelting there from 
regulus, &c., produced at the mines. It has always 
been understood that the company could go on pro- 
ducing copper at a profit even if it fell to a price 
which would seem perfectly ridiculous to mention a 
year or two ago. Prices have tumbled down fear- 
fully of late, but are still well above the limit named, 
so that the Rio Tinto giant can look on comfortably 
enough, so far, at what is taking place. 


DISINFECTANTS AGAINST CHOLERA. 

It is considered quite probable by physicians, 
who have given especial attention to the matter, that 
the cholera will reach the United States during the 
coming summer. Boards of health and medical con- 
tributors to journals have disseminated informa- 
tion and directions upon the most advisable methods 
of prevention and treatment, but the Pennsylvania 
Railroad Company have probably done more in this 
direction than all others; in this work they have 
been joined by the Factory Mutual Insurance Com- 
panies of the New England States. The theory of 
disinfection adopted is twofold: First and fore- 
most preventive measures in the shape of cleanli- 
ness, the removal of every form of rubbish or 
garbage which contains decaying animal, vegetable, 
or organic matter, and in the course of the re- 
moval and destruction of such noxious material 
more careful attention is directed to its presence in 
places where it may ordinarily be overlooked. In 
the second place the use of a disinfectant is not 
taken with the expectation of destroying germs of 
disease, as there are but three or four substances 
which are credited with this capacity, and they are 
either dangerously poisonous or inapplicable for 
general use. The practical use of a disinfectant is 
to prevent the decay of organic substances, and 
thus prevent the further production of the organisms 
which are credited with the spread of cholera and 
kindred diseases. For this purpose they have chosen 
a solution of the chlorides of copper and zine 
with the addition of a slight amount of the oil of 
tar to give an agreeable odour. In addition to pre- 
venting decay, these substances are also absorbents 
of ammonia and sulphuretted hydrogen, and there- 
fore serve as disinfectants as well as deodorisers. 
The Pennsylvania Railroad distribute to their 
several departments, the disinfectant in 8 oz. phials 
containing a neutral solution of the normal chlorides 
of copper and zine, in the proportion of 2400 
grains chloride of zinc to 120 grains chloride of 
copper, the minimum strength of the solution being 
20 per cent. by weight of zinc, 1 per cent. of copper, 
and 23 per cent. of chlorine. In its application, 
the contents of one 8 oz. bottle is added to one gallon 
of warm water, and this is used for washing wher- 
ever needed. Thus far, there have not been any 
instances of inoculation in the United States as a 
preventive for cholera. 


SuEcTRIC LIGHTING IN THE FortH AND Tay. 

The Caledonian Railway Company, as the owners 
of the docks at Grangemouth, have lately com- 
pleted on their own account anew electric light in- 
stallation on the quays around the docks. There are 
12 arc lights of the Brush type in the installation, 
each suspended on a 50 ft. post, and the lanterns, 
which are also of the Brush — are fitted with 
dioptric or diffusion glass. Brush dynamos having 
the improved laminated armature, are used for 
generating the necessary current. The engine, 
boiler, and gearing were specially constructed for 
this installation by Mr. John Rennie, of the Star 
Engine Works, Glasgow; and the whole work, 
which has proved to be eminently successful, was 
carried out under the superintendence of Mr. An- 
drew S. Dunn, telegraph engineer of the Caledonian 
Railway Company. At the same docks an exhibi- 
tion of the electric light was recently witnessed on 
board a German cargo steamer named the Johann, 
a vessel of about 600 tons. She visited Grange- 
mouth to take in a cargo of pig iron, and it was 
while the cargo was being shipped during the night 
that the light came into use. Two are lamps were 
used—one at each of the two hatches—and the bril- 
liancy and steadiness of the lights were generally 
remarked on by those who saw them. The com- 
any to which the Johann belongs in Germany 
om alltheir steamers lighted up in the same way. 
It is proposed by the Commissioners for the 
Northern Lights to introduce the electric light into 
the lighthouse on the May Island in the Firth of 


Forth ; and in view of the proposal being carried 
out, a number of contractors recently visited the 
island in order to make measurements and calcula- 
tions connected with the erection of the necessary 
buildings and apparatus. The Tay Ferries Com- 
mittee of the Dundee Harbour Trust have lately 
been considering the propriety of providing a better 
illumination of the Tay Ferries steamers by the use 
of incandescent electric lamps. Offers have been 
obtained by the harbour engineer (Mr. Cunning- 
ham) for the proposed installations from the Edison- 
Swan United Electric Light Company and Messrs. 
Thomson and Ritchie, electrical engineers, London. 
On the basis of those offers he proceeded to prepare 
astatement showing the expense which would pro- 
bably be incurred by the adoption of the electric 
light, compared with the expense of the present me- 
thod of lighting the steamers. Inthe mean time 
consideration of the subject has been deferred until 
after the statement as to the financial condition of 
the Tay Ferries has been considered by the Har- 
bour Trustees. 


INDICATING CHARGE OF ACCUMULATORS. 


The application of accumulators to store electric 
energy or to regulate electric lamps, would be facili- 
tated if it were known what quantity of energy 
were held in reserve at any epoch of their work- 
ing. Hence MM. A. Crova and P. Garbe have 
devised a method of automatically registering this 
quantity. Assuming that the chemical reactions 
which are produced on two plates of the accumu- 
lator are limited during charge to the transforma- 
tion of the layer of sulphate of lead on the positive 
plate into bioxide of lead, and that of the negative 
plate into metallic lead ; the charge which corre- 
sponds to the decomposition of one equivalent of | 
sulphate of lead on each plate will transform: 1.) 
At the positive pole Pb O, SO, into Pb O, liberating | 
one equivalent of SO,HO. 2. At the negative} 
pole P} O SO, into Pb, liberating one equivalent of | 
SO,HO. The electrochemical equivalent of lead | 
being 1.0867 milligrammes, and that of acid 0.51445 | 
milligrammes, we see that each coulombstored will | 
act for each plate upon 1.0867 milligrammes of 
lead, setting free 1.0289 milligrammes of acid. In 
reality these chemical actions produced in accumu- | 
lators are not quite so simple, and MM. Crova| 
and Garbe have observed phenomena which call | 
for further study. Nevertheless the above theory | 
serves as a guide for the determination of charge | 
proposed by these observers. The accumulators | 
employed were those of Planté as modified by | 
Faure, and of the 40 ampére-hour type. The| 
weight of active matter was 3 kilogrammes, and | 
they were charged with 1 litre of acidulated water | 
containing one volume of sulphuric acid. The} 
solution therefore contained 184 grammes of sul- | 
phuric acid, which if entirely combined would re- | 
quire 388 grammes of lead. Assuming that the| 
accumulator could receive 40 ampere-hours, or | 
144,000 coulombs, such a charge corresponds to| 
the reduction of 155.8 grammes of lead on one of 





the liquid can also be used to construct an indi- 
cator of the charge. This has been effected by 
MM. Crova and Garbe by piercing a hole in the 
bottom of a cell and fitting a LU tube to it, which 
terminates at its upper part in a large reservoir 
filled with a liquid (for example, benzoic ether, 
density 1.05 at 15 deg. Cent.) non-mixable with the 
dilute acid, and of density nearly the same. The 
surface of separation between the two liquids 
serves as an index. Moreover, if the liquid be 
made to actuate a manometric capsule closed by an 
elastic membrane working a lever, the charge can 
be indicated by a needle on a dial. Lastly, MM. 
Crova and Garbe employ the weight of the plates to 
work the needle of an indicator by suspending them 
in the liquid from the arm of a balance and counter- 
weight, which actuates the index. This method 
can also be employed to draw a diagram of the 
charge on travelling paper, the pencil making a 
mark every ten minutes or so by means of an 
electro-magnet and electric clock. 





INDICATOR DIAGRAMS. 

AT the bt py meeting of the Institution of Civil En- 
=— held on Tuesday, the 19th of May, Sir Frederick 

ramwell, F.R.S., President, in thechair, the paper read 
was ‘‘ On the Theory of the Indicator and Errors in 
Indicator Diagrams,” by Professor Osborne Reynolds, 
M.A., LL.D., F.R.S., M. Inst. C.E. 

The object of this paper was to define the causes and 
extent of the disturbances in indicator diagrams. The 
theory, as given, had been taught for several years in 
Owens College ; but the publication had been deferred to 
enable an extensive series of experiments to be made. 
These experiments had now been carried out by Mr. 
A. W. Brightmore, Stud. Inst. C.E., late Berkeley Fellow 
in Owens College. It the first place it was shown that 
there were five principal causes of disturbance ; namely, 
the inertia of the piston of the indicator and its attached 
weights ; the friction of the pencil on the paper, and 
its attached mechanism ; varying action of the spring ; 
inertia of the drum ; friction of the drum. 

The effect of the inertia of the pencil and its attached 
mechanism presented a mathematical problem, by the 
solution of which it was shown that there were two dis- 
turbances from this cause ; one, a general enlargement of 
the mean indicated pressure, depending on the weight of 
the moving parts of the indicator, the stiffness of the 
spring and the square of the speed. The other disturb- 
ance was a vibration of the pencil. Every indicator 
piston vibrated when disturbed, so that the period of 
vibration depended on the stiffness of the spring. 

The error which these oscillations caused in the area of 
the diagram, depended on their magnitude, and, to a 
oat extent, on the smallness of the number in a revo- 

ution. But the evil of these oscillations was not so much 

an effect on the area, as in the disfigurement and the con- 
fusion they produced in the diagram. So long as there 
were thirty of these oscillations in a cycle, the necessary 
fluid friction of the indicator piston would so far reduce 
them as to render a fair diagram possible, but when the 
number was as low as ten it was all the pencil could do to 
prevent them upsetting the diagram. 

The friction arising from the pressure of the pencil 
always acted to oppose the motion of the pencil, and 
therefore rendered it too large during expansion and ex- 
haust, and too smal! during compression and admission, 
and thus the general effect was to increase the size of the 
diagram. This friction consisted of that of the pencil on 
the paper ; and that of the mechanism, caused by sustain- 


the plates and the conversion into bioxide of an/ ing the pressure of the pencil. The effect of the friction 
equal weight of lead from the sulphate of the other | of the pencil was greatly reduced by the motion of the 
plate. The quantity of sulphuric acid thus set free | open bee —— ~ oe pony agp — ? — 
would therefore be 149.25 grammes or 3.73 grammes | et itl ab aes all wane g Sven pee 
per ampére-hour. For a charge of 40 ampére-hours experiments it would appear possible to make a difference 
the diminution of weight of plates and increase of | of as much as 5 per cent. in a locomotive in mid-gear by 
weight of liquid would be respectively about 150) pencil friction. 


grammes. This motive force, proportional to the| _Theconclusions, as regarded the motion of the pencil, 


charge, is quite sufticient to indicate its variations | "°° that the general effect of inertia and friction were 





and even to register them. MM. Crova and Garbe 
have arrived at these considerations by the follow- 
ing means: An accumulator of 40 ampere hours. 
Initial intensity of charging current 5.6 amperes. 
Initial density of acid 1.04 at 15 deg. Quantity of 
sulphuric acid contained in the accumulator 62 
grammes. The charge had been prolonged twenty- 
four hours, the intensity of current diminished at 
first slowly. At the end of six hours it was 5 am- 
peres ; a very light disengagement of gas took place 
at the plates. The density was 1.10, corresponding 
to 108 grammes of acid. At the end of twenty- 
four hours of charge the density was 1.145, with 
200 grammes of acid in the liquid. The variation 
of weight in the liquid was therefore 138 grammes, 
that is to say, near enough to the weight calculated. 
In noting from hour to hour the density of the acid 
and the intensity in ampéres, one can prepare a| 
table which will serve for a given accumulator to | 
give the charge from the density. From the data 





for a single cell the charge of a whole battery can 
be found. The densimetre of Rousseau is conve- 
nient for this purpose. 





The variations of density in 


both to increase the size of the diagram ; that so long as 
the speeds were such that the number of vibrations of 
the pencil during a revolution of the engine was not 
greater than fifteen, the effect of inertia was less than 
1 per cent., but that if the number was greater than 
thirty, oscillations would show themselves unless the 
mcil friction was increased. They might, by this, be 
ept down till the number of vibrations was equal to 
fifteen, but not further, and then the necessary friction 
would affect the area of the diagram about 5 per cent. 
For the diagrams to be sensibly accurate, and free from 
oscillation, the speeds must not be greater than would 
make the number of vibrations equal to thirty. These 
speeds were given in the paper for Richards’ indicators. 
The effect of the inertia of the drum with an elastic 
cord was shown to be a nearly uniform elongation of the 
diagram. The result of the varying stiffness of the drum 
spring was a nearly uniform contraction. With Richards’ 
indicator these two latter disturbances neutralised each 
other at a speed of 150 revolutions per minute. At other 
speeds the effects were apparent in the length of the dia- 
gram ; but except when the expansion was great and the 
connecting-rod short, they did not affect the indicated 
pressure. The friction of the drum with an elastic cord 
caused the cord to be longer during the forward stroke 
than during the backward stroke, so that the diagram 
was distorted and shortened, the drum being uniformly 
behind its proper position during the forward stroke, and 
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before its position during the backward stroke. This 
distortion diminished the area of the diagram according 
to the rate of expansion and the length and elasticity of 
the cord used. This was definitely expressed by a 
formula. This disturbance, the influence of which was 
very great in cases of high expansion, large engines, and 
ordinary cords, appeared to have been unnoticed. The 
circumstances on which it depended were the elasticity of 
the cord and the friction of the drum, and the question was 
how far these existed in the ordinary indicators. It might 
be said that the diagrams which led to the discovery of this 
effect were taken with an indicator which had been in 
constant use for several years. It was in games per- 
fect condition, and the diagrams did not differ essentially 
from those which had been previously taken. The cord 
was one which had been supplied by the maker. The 
manner of the discovery was descri : For years the 
author had — in the class the method of testing the 
vibrations of the indicator pencil by projecting them on 
to the crank circle, and he had noticed that the first oscil- 
lation fell short, and shorter in the back diagram than in 
the front. The cause of this was not obvious, and it was 

artly with a view to determine this cause that Mr. 

rightmore’s investigation was commenced. A slight 
error in the reducing rod, which had a fixed centre and a 
slot in which a stud in the slide block worked, was altered. 
This, however, did not get rid of the effect. A new cord 
was substituted for the old one, and the effect was found 
to much enhanced, the new cord being more elastic 
than the old one. This reduced it to the stretching of 
the cord, but it was only after carefully working out the 
effect of the inertia of the drum, and it was seen this 
was to lengthen the first oscillation at the back end 
that the friction was examined. The indicator was taken 
to pieces, cleaned, and oiled; then the effect was much 
reduced. Several new wires and cords were used, and 
eventually steel wire was adopted as the best. The test 
supplied by the oscillations could only be applied to dia- 
grams taken at high speeds, and the test furnished by 
the influence upon area was vague. What was wanted 
was an independent means of determining the simul- 
taneous positions of the drum and the engine piston. As 
the best method of meeting this, it was decided to arrange 
an electric circuit through the pencil to the drum, with 
sufficient electromotive force to prick the paper, making 
the engine piston close this circuit at eleven definite equi- 
distant points in the motion backwards and forwards. 

his was successfully carried out, and the stretching of 
the cord during the backward and forward strokes was 
definitely ascertained. Taking the smallest results 
obtained with a cord, it appeared from these experiments 
that the least difference of stretching was to make this 
difference in inches 5 per cent. of the length of the cord 
in feet. Examples of this effect in diminishing the mean 
indicated pressure were given. Thus, in a locomotive 
cutting off at one-quarter it was 8 per cent.; in a con- 
densing engine having 3.5 ft. stroke, cutting off at one- 
tenth, 20 per cent.; and the same compounded, 10 per 
cent. 

These would seem to be the smallest results that 
could have occurred in ordinary practice. The conclu- 
sion, however, that hitherto the normal indicated power 
from engines had been from 10 to 20 per cent. too small 
must wait for verification. Yet there was not wanting inde- 
pendent evidences of such an effect. In diagrams taken 
from engines at high 
but for this effect = vertical. It would show a certain 
amount of detail, and the first oscillation would not have 
a sharp top. Moreover, it was commonly found that the 
expansion line, allowing for clearance, was above the true 
expansion line for the steam. This apparent rise in the 
curve of expansion was exactly what would result if the 
apparent cut-off was too early, and this was the result of 
the effect that had been considered. The author had 
tried several diagrams, and found that after correction 
the expansion line came out very close to the true 
curve. 

In making these comparisons the explanation of 
another feature of diagrams became apparent. When 
the two diagrams were traced on the same card, there 
was sometimes a want of symmetry about them, and in 
this case the cut-off was shorter on the back than on the 
front diagram. This the author attributed to the friction 
of the drum when the cord for the back diagram was 
longer than that for the front. When this was the case 
the relative lengths of the cord were about 1 to 1.8. These 
observations were illustrated in a diagram from “‘ Richards’ 
indicator.” To test this diagram a tracing was taken, 
and reversed so that the front diagram was superimposed 
on the back. It was observed that the diagrams were of 
different lengths, and the difference was about the same 
as the difference in cut-off; that notwithstanding the 
apparent cut-off in the back diagram was to that in the 
front in the ratio of 2 to 3, and expansion line of the back 
diagram was the same ‘shape as that in the front ; and 
that if the diagrams were restored, supposing the lengths 
of the cords used to have been 5 ft. and 9 ft., the diagrams 
become exactly similar, and, allowing 2 per cent. clearance, 
the expansion line came to be the true expansion line for 
that cut-off. The mean pressure was 14 per cent. larger 
than from the original diagram. 

Such instances as these seemed to sufficiently establish 
a case against the blind faith which appeared to be at 
present placed in the accuracy of the indicator diagrams. 
But in conclusion, the author stated that he should be 
very disappointed if anything in this investigation should 
have the effect of diminishing reliance on the indicator 
itself. He would have the instrument treated fairly, and 
instead of being the object of unthinking worship he would 
have it the object of careful study and experimental in- 
vestigation, so that the limits of its wonderful perfection 
might be known exactly, and that reliance placed on it 
which sprang from knowledge. 


speeds the admission line would not | 


THE FLOW OF METALS. 
Early Experiments Involving the Flow of Metals.” 
By W. E. Warp, Port Chester, N.Y. 

Forty years ago the physical properties and charac- 
teristics of metals were less unders' » in some respects, 
than they are now ; and it followed that the less elaborate 
technical knowledge of that period had to be supplemented 
as far as possible with superior practical skill. It some- 
times happened, because of inexperience, that the 
qualities of metals which are rightly regarded as the most 
useful and indispensable to the great majority of in- 
dustries, seemed to be, in exceptional instances, almost 
fatal to the complete success of others. Experts in wire 
drawing were not blind to the fact that the possible ex- 
treme reduction in section of rods while passing through 
the die plate, was due to their malleable and ductile 
qualities. When the same kind of metal was subjected 
to intense compression, it was observed that its cohesive 
integrity was equal to sustaining, without rupture, a 
limited lateral displacement quite as uniformly as it did 
the tensile strain required for drawing into wire, as had 
been familiarly illustrated in upsetting the heads on bolts 
and rivets, which is a test of the severest kind on the 
fibrous structure of metals. The significance of these now 
well-understood characteristics of some metals, did not 
appear to induce any special inquiry, or awaken an in- 
terest equal to their importance, until M. Tresca, of 
Paris, became engaged in conducting a series of careful 
and exhaustive experiments, with the view of deter- 
mining, if possible, the law now known as the “ Flow of 
Solids.” A report of his labours was presented in a 
lengthy paper to the Institution of Mechanical Engineers 
at their meeting in Paris in 1867. This interesting report 
embraced the results reached by him in experimenting 
with lead discs under compression in a variety of ways, as 
well as with ceramic materials. He furthermore sub- 
jected heated wrought-iron discs to similar tests, and ob- 
served that in all 5 materials employed in his experi- 
ments the tendency was invariably to flow “ in the direc- 
tion of least resistance.” The conclusions of Tresca, 
reached by his own methods of original research and 
— labour, gave some little importance to a feature 

eveloped in a series of experiments made by the writer as 
early as 1845—the first stages of which involved such a 
sharpcontest with the flow of metals as completely to defeat 
the success of a novel machine, which was designed and 
constructed for the purpose of heading long countersunk 
screw blanks and rivets in solid dies. The device em- 
ployed for holding the dies (four in number) was an in- 
dexed roulette, which was actuated in the usual manner. 
The half revolution rest-periods peculiar to the common 
roulette movement, among other promising advantages, 
permitted, while at rest, the feeding of the wire for the 
blanks at one point, the heading of a blank at another, and 
the discharging of a headed blank at a third point simul- 
taneously, so that nearly all the movements in the 
machine favoured the use of eccentric motions, to the ex- 
clusion of cams, which simplified construction and re- 
sulted in harmony of movement. But when making a 
practical test of the machine it was soon discovered that 
the headed blanks were so firmly upset and fixed in the 
dies that a resistance almost insurmountable was pre- 
sented to the mandrel provided for discharging them 
from the dies. A further and even more serious diffi- 
— appeared in the bursting of the dies during the 
heading process ; although they were 1} in. in diameter by 
1} in. long, and the wire used no larger than No. 3 wire 
gauge, yet with the most careful tempering they failed to 
withstand the lateral strain involved in heading counter- 
sunk blanks. The cause of the trouble was not clearly re- 
vealed, until a number of blanks were made designedly in 
a die which had been burst in this manner, all of which 
showed a thin fin or spine of metal which had been forced 
out from the sides of the blanks during the heading ope- 
ration, into and along the whole length of the fracture in 
the die. The question then confronted was, whether such 
a fracture could occur under the amount of compression 
required for heading a screw blank, anda lateral flowage 
of metal follow into the fracture, unless the metal ope- 
rated on was subject to a law that controls alike sub- 
stances of every material consistency, whether solids or 
fluids. From the evidence furnished by the results of the 
experiments, there seemed to be but one reasonable con- 
clusion, which was that, as a rule, the movement of solids 
analogous to liquids under compression, willat somedefinite 
extreme react on a lateral barrier to their movement with 
the same persistence (less the difference in friction) as 
they exert in the longitudinal directions, The dies con- 
taining the blanks during the heading operation rested 
solidly against an immovable hardened steel block, which 
sustained the longitudinal thrust resulting from the head- 
ing movement. As there was no relief to the die under 
reey sae after the limit of space for the blank in the die 

ad been filled up, the lateral strain within the die before 
the completion of the heading was so much in excess of 
its resisting capacity, that the bursting of the die 
under the circumstances was just as inevitable as the 
bursting of a hydraulic cylinder when loaded beyond its 
ultimate limit. The practical remedy was within easy 
reach when the cause of the difficulty had been made 
clear; and when the question had been reduced to a 
matter of mechanical device, it was not long before a 


| simple and effectual way opened which led to final success. 


The conditions simply required that a relief movement 
be provided in order to save the die from excessive lateral 
stress during the severest part of the heading operation. 
To accomplish this it was necessary to introduce a new 
order of mechanical devices, such as would invariably 
give the required relief to the dies before the breaking 
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strain was reached. The main feature required in the 
mechanical improvement was the employment of a man- 
drel actuated by an adjustable cam in combination with 
a single stationary solid die, mounted in a suitable frame 
so as to perform the triple duty of transferring the blank 
to the die and supporting it while it was being partially 
headed, and finally discharging it when the heading was 
completed. This arrangement required that the centres 
of the hole in the die, the mandrel, and the heading 
punch should all be located upon a common axis. When 
the wire for a blank had been fed in the machine and 
pont to the right length, it was then cut off and trans- 
erred by a simple device to the rear end of the die, and 
in line with the axis of the hole, where it was met by the 
mandrel, ready to move forward in the same axis. This 
movement of the mandrel carried the wire blank into and 
far enough through the die, to supply the exact quantit, 
of material required for forming the head on the blan 
at the opposite end of the die. At this stage of the opera- 
tion the most important function of the mandrel was 
called into play. Sales the period of rest, after trans- 
ferring the wire blank to be headed into the die, the end 
of the mandrel then constituted the temporary seat for 
the shank end of the blank to rest against, and it was 
timed at this point to remain stationary long enough to 
sustain the heading pressure required from the opposite 
side, to form a bulb of metal of sufficient size to make a 
full completed head on the blank. This accomplished 
the mandrel retired out of the way, while the heading 
movement continued until the head was finished at the 
end of the stroke ; then as the heading punch receded 
from the face of the die, the mandrel again returned and 
performed its last function of discharging the blank from 
the die. It is clear, that by this method no serious 
lateral pressure could be exerted during the formation of 
the bulb; and it it is evident that any surplus metal in 
the bulb, not required for making the head, flowed harm- 
lessly back into and along the line of the shank, thus sav- 
ing the die from al]l danger of bursting, and from the 
ditficulty encountered in the first experiment in discharg- 
ing the blanks after they were headed. It furthermore 
made the way easy and practical to head screw blanks 
and rivets in solid dies at least 3 in. longer than had been 
possible heretofore by that method. By far the most in- 
teresting feature developed in the experience, was the 
discovery of the cause which had defeated the first ex- 
periment, and which so readily suggested the means by 
which all that remained questionable in the problem 
could be disposed of. It furthermore indicated, that as 
a fundamental principle, there is a constant tendency in 
substances when yielding under compression, to flow 
‘in the direction of least resistance.” The illustratlon 
of this tendency as witnessed in the partial upsetting and 
final distribution of metal under compression in solid 
dies, afforded good ground for concluding that the same 
tendency was discernible in the results of other mecha- 
nical agencies employed in changing the forms of malle- 
able metals, whether through a system of cold or hot 
rolling, forging, or through any other appliance by which 
they are forced from one form into another. 








AN EPITAPH. 


To Tne Memory 


OF THE 
SUAKIM-BERBER RAILWAY. 
Ir WAS CURT, COSTLY, AND INCONVENIENT. 
REMARKABLE RATHER 
For THE UNCERTAINTY OF ITS RecEirTs 
THAN FOR THE PUNCTUALITY OF ITS PASSENGER SERVICE, 
AND 
WITH A COMMENDABLE FIDELITY TO THB INSTINCTS 
Or THe Harpy, HALE, AND Horgrvnt Ministry, 
OF WHICH IT WAS DESTINED TO BB 
AT ONE AND THE SAME TIME 
THE TRANSIENT JOY AND THE EVERLASTING INCUBUS, 
If STARTED WITH SOLEMN ENERGY OF PURPOSE 
To ARRIVE 
SUDDENLY BUT LIGHT-HEARTEDLY 
At NOWHERE IN PARTICULAR. 
Tuvs 
HAVING ADFQUATELY FULFILLED 
THE DOUBLE AND IMPORTANT PURPOSE 


OF 
COMFORTING THE CONTRACTOR 


STAGGERING THE BRITISH PUBLIC, 
IT wWAs, 

To THE SILENT EMBARRASSMENT OF MR. GLADSTONE, 
THE REFLECTIVE SURPRISE OF THE LOCAL Hy.eNa, 
AND THE INBXPRESSIBLE DELIGHT OF LORD SALisBuRy, 
CARTED OFF BODILY ONE MORNING 
To THE Quays oF CyPRUs, 

WHERE 
WEATHER AND TIME KINDLY AND ASSIDUOUSLY ASSISTING, 
IT WILL, 

WITH THE INTERVENTION OF THE MARINE-STORE DEALER, 
SADLY, QUIFTLY, BUT RESPECTABLY 
RESOLVE ITSELF BY NATURAL PROCESS 
ONCE MORE 
INTO THOSE ORIGINAL ELEMENTS 
FROM WHICH, 

For THE GENERAL CREDIT OF THE BRITISH GOVERNMENT, 

IT WOULD PERHAPS HAVE DONE BETTER 
NEVER TO HAVE EMERGED, — Punch. 








RAILWAY Procress IN Mexico—The American and 
Mexican Pacific Railroad Company has closed a contract 
for the construction and equipment of the first section of 
its line, inning at the harbour of Topolohampo, on the 
Gulf of California. 

THE PANAMA CANAL.—More rapid progress is being 
made with the construction of the Panama Canal. In 
December, 1884, the extraction amounted to 500,000 cubic 
metres; in January, 1885, to 550,000 cubic metres; in 
February, to 590,000 cubic metres; and in March, to 
627,000 cubic metres, 
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COMBINED WINCH AND WINDLASS AND COAL WHIP FOR THE SS. “ILLAROO.” 


CONSTRUCTED BY MESSRS. CLARKE, 
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SCREW COLLIER FOR SYDNEY. 

THE exigencies of transhipping coal from the vessels 
that bring it from the mines to the ocean-going 
steamers that burn it, are somewhat unusual in Sydney 
Harbour, and special fittings in the way of unloading 
and warping gear are required for the colliers engaged 
in this duty. 

The Illaroo is a vessel designed especially for the 
service in question. She was launched a short time 
ago from the yard of Messrs. Wigham, Richardson, 
Co., of Newcastle-on-Tyne, having been built and 


engined by that firm to the order of Messrs. B. S. | of cargo by the gaffs direct into the ocean steamers, | 








and 26 ft. moulded breadth. The depth of hold is 
14 ft. 3in. She will carry 500 tons of coal in the 
hold in addition to her bunker coal on a draught of 
13 ft. ; which it may be remarked is the limitation of 
draught for getting alongside Bulli jetty. She is fitted 
with water ballast tanks. The decks are of teak, but 


under the wooden forecastle deck there is a stout steel | 


deck placed in order to stand exceptional strains of 
the heavy windlass and bollards placed there. The 
vessel is schooner rigged, the lower masts are of steel, 
and are unusually taunt, as to facilitate the discharge 


Lloyd and Co., George-yard, Lombard-street, E.C., | which naturally show a considerable side when they 


who are agents for the owners, the Bulli Coal Mining | are light. 


The frames are by the Steel Company 


Company, of Sydney. The design and construction | of Scotland, and the plating by the Consett Iron 
of the machinery, including the special winches we | Company, the steel plates made for this vessel being 


are about to describe, were under the superinten- | amongst the first manufactured by the latter firm. | 


dence of Mr. James Pollock, of 5 and 7, Fenchurch- | The engines are of the ordinary compound condensing 


street, E.C. 


The vessel in question is a steel screw steamer | by 33 in. stroke. 
classed 90 A at Lloyd’s, although the scantling is con- | to suit colonial taste. 


| type, the cylinders being 23 in. and 44 in. in diameter 


The connecting-rods are extra long 
The condenser has a surface 


siderably in excess of the requirements for classing, as | of 1200 square feet, the tubes being solid drawn in. 


the vessel has to stand exceptionally rough usage in | in diameter. ) ‘ 
She is 165 ft. on keel | type 14 ft. in diameter and 9 ft. 9 in, long, with three 


the trade it is designed for. 





There is one steel boiler of the ordinary 





Fox’s furnaces each 3 ft. 6 in. mean diameter. The 
total heating surface is 1520 square feet and the grate 
surface 60 square feet. The proportions are arranged 
especially for Bulli coal, which is rather slow burn- 
ing. The propeller is four-bladed, 11 ft. 3 in. in 


| diameter and 14 ft. 6in. pitch. 


The trial trip was run last January outside the Tyne. 
The vessel ran for six hours at sea at full speed in 
very heavy weather, as half a gale was blowing, the 
wind being on shore. Four runs on the measured 


| mile gave a speed at the rate of 9.448 knots per 


hour, which may be pronounced a good performance, 
especially in view of the heavy sea that was running. 
It was considered by Mr. Pollock that at least ten 
knots could have been reached had the weather 
been favourable, and greater power would then 
undoubtedly have been developed by the engines as 
they would have made a higher number of revolutions. 
Steam was 78 lb., vacuum 27} in., revolutions 76 to 78 
per minute. The mean indicated horse-power on the 
run was 499.1. There were 493 tons of coal on board, 
the draught aft being 12 ft. 6 in., and forward 
11 ft. 10 in. The contract was that the vessel should 
be delivered within four months of the date of order, 
and the trial trip was run two days before the time 


| expired. 
| The deck arrangements for transhipping the coal, 


| illustrated on the present page, are the chief features 
of interest in this vessel, but before describing them we 
will give some particulars of the special work the 
vessel is designed for. 
The principal coal mines near Sydney are at 
| Bulli and Newcastle. The former, with which alone 
we have to deal now, are situated about 41 miles by 
| sea from Circular Quay, Sydney. The mines are on 
the coast, and there is no harbour, but simply a jetty 
run out into the open. There is often a heavy sea 
running here, but the coals must be taken on board in 
all sorts of weather, as the mail steamers depend on 
getting their supply direct from the collieries, the use 
of lighters having been dispensed with lately in order 
tosave time. From this the necessity for the addi- 
tional strength of vessel referred to, will be easily un- 
derstood, and we understand that the Bulli fleet gene- 
rally have been very successful in this special work. 
In going alongside at Bulli in bad weather, the vessel 
steams up to within 150 to 200 yards of the jetty. She 
then lets go her port anchor and steams on, paying out 
chain until near enough for the men on the jetty to 
get the heaving lineson board. These are taken to the 
winches, and by them the 12 in. bow and stern 
hawsers are got on board. Heavy warps, which are 
made fast to two buoys, are also got on board in order 
to keep the vessel from bumping on to the jetty. 
When all is brought up taut the shoot is run out from 
the jetty, and the coal is got on board as quickly as 
possible. The wagons each contain four tons, and these 
go in a “tumbling tom,” the coal directly passing 
intothe shoot. One wagoncan be emptied per minute, 
so that 240 tons may be put on board in an hour, the 
colliers being loaded and away in two hours. Thiscan 
be done when required, but the usual speed is one 
wagon every two minutes. The vessel always lies 
starboard side to the jetty, and, having taken her 
cargo on board, the lines are let go and the windlass 
| started. The 70 fathom: of chain are run in, bringing 
the vessel up to her anchor, which is got by means of 
the winch end of the windlass (Figs. 1 and 2) and a 
crane. Towards the end of the run, when going up 
Sydney Harbour, the donkey man gets up steam, 
whilst the stevedore and his ‘‘angels” tumble on 
board from their boat, and by the time the collier 
| gets alongside her ship the gear is all rove to the gins 
| on the gaffs. The friction winches are set to work 
|and the coal transhipped at the rate of 12 tons 
| per gang per hour. It is put out in baskets of nine to 
’ ten to the ton, consequently each barrel of the winch, 
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which has one gang to work it, makes two lifts per 
minute. When one of the big Orient liners, having no 
cargo on board, has to be dealt with, it is pretty sharp 
work, the rail of the ship being 30 ft. or sohigh. A 
short time ago one of these colliers, the Woonona, 
had 715 tons taken out of her by four gangs in 114 
working hours. This we understand was the best time 
on record at the time, although possibly the Illaroo 
may have since beaten it ; but should the latter vessel 
only be able to unship her cargo at the same s as 
the Woonona, from what has been said it will be seen 
that she could, in heavy weather, take a cargo of coal 
from Bulli jetty and place it on board the steamer in 
Sydney Harbour within 18 hours; as a matter of fact, 
however, with the new vessel the time will probably 
be reduced to 14 hours on account of the more 
powerful whipping gear. It is needless to point out 
that only the best kind of gear and men can deal with 
the exceptionally arduous duty we have described, 
and indeed the good people of New South Wales are 
not a little proud of the way they handle coal in that 
colony. 

The friction winches to which we have referred are 
peculiar to the colonies, and hitherto the Sydney 
engineers have failed to get them in England to their 
liking. One vessel recently constructed on the Clyde 
had winches made in Sydney (where wagesare ls. 114d. 
per hour for turners and fitters and ls. 2d. for assist- 
ants) and sent over here to be fitted in the vessels. 
Two others of these colliers built here and recently 
sent out, had the friction winches with which they 
were supplied taken out as soon as they got across, 
and proper colonial ones placed on board at Sydney. 
It is gratifying to know, therefore, that Mr. Pollock 
and Messrs. Clarke, Chapman, and Co. have succeeded, 
with the gear we now illustrate, in satisfying our 
somewhat particular colonial friends. 

In Fig. 1 we have an elevation looking forward of 
the combined winch and windlass. Fig. 2 is a side 
elevation. There is nothing very unusual about 
the central part of the windlass. The cylinders, 
6 in. in diameter by 9 in. stroke, are horizontal, 
and drive the main spindle through spur _gear- 
ing, and the engine shaft is so fitted that the 
pinion can be disconnected by means of a clutch. Each 
of thechain wheels is disconnected or connected to the 
main spindle by a cone and screw in the usual way, 
but in addition to this there is a friction wheel and 
brake, each controlled by a screw worked by the 
handle, most plainly shown in Fig.2. The strain on 
these brakes is taken by strong volute steel springs 
beneath the bedplate, as shown in Fig. 2. The object 
of this arrangement is toafford an easy means of veering 
out the cable on either chain wheel independently of the 
other, and also independently of the warping arrange- 
ment ; indeed, the surging heads can be used for 
warping whilst either or both cables are being veered. 
Supposing, for instance, the vessel should be riding 
at anchor, and it should be found desirable to give 
her more chain. The friction brake would be set up 
by means of the handle, and the large cones would 
be released by the screw. The compressor between 
the windlass and hawse pipes would then be raised, 
and the strain of the cable taken by the friction brake. 
It would then be only necessary to slack the screw 
more or less to pay out chain, and in the event of a 
heavy sea striking the vessel the strain of a sudden 
surge is taken by the volute spring. The combined 
winch and windlass allows of economy in space, the 
deck-room, which would otherwise be required for 
winches, being almost entirely saved, and therefore the 
extra large hatchways, necessary for the service the 
vessel is designed, are possible. The cable is stud 
link 1,;in. The surging drums are extra large to 
suit the large warps used in this service. 

The frictional whips are shown in Figs. 3 and 4, 
page 661. Fig. 3 is an elevation, and Fig. 4 a plan. 
Each winch consists of two whipping barrels driven 
through V gearing by a single upright trunk cy- 
linder 8 in. in diameter by 8in. stroke. The fric- 
tion barrels are thrown in gear with the engine shaft, 
or against the brake blocks, as may be required for 
the work to be done, by levers working the eccentric 
blocks on spindle bearings; an arrangement which 
may be seen most plainly in Fig. 3. By raising the 
lever the whipping barrel is put in gear with the 
engine shaft for raising the load, and by lowering it 
the barrel is brought against the brake block. Whilst 
midway between the two positions the barrel is free 
to revolve, and the load will descend. The handles 
and rod shown diagonally across the top of the winch, 
are for working the steam cock, and are handy for the 
man at either barrel. As there is only a single 
cylinder a small flywheel is placed at the end of 
the engine shaft. There is also an arrangement for 
keeping the engines revolving slowly when the barrels 
are out of gear, soas to prevent the trouble and delay 
from getting on centres. This consistsof a 8 in. bye- 
pass from the steam pipe on the boiler side of the 
steam cock, direct to the valve chest. The winch- 
man can therefore shut off the main steam cock 
quickly, and without consideration; an important 





detail when everything has to be done at the high speed 
necessary when transhipping coal in Sydney Harbour. 
In the Illaroo there are three of the double whips on 
board, two at the main hold and one at the after hold, 
so that six gangs can work at a time. 


THE IRON AND STEEL INSTITUTE. 
Address of the President, Dr. Percy, F.R.S. 
(Concluded from page 634.) 

First of armour-plates. In January, 1861, the Govern- 
ment appointed a committee, known as the Special Com- 
mittee on Iron, to ascertain by experiment the best mate- 
rial for armour-plates, and the best method of manufac- 
ture, and to consider various other questions relating 
thereto, such as dimensions, modes of construction of 
shields, modes of attachment to ships and forts, &c. The 
instructions to the Committee end with these words: 
‘““The Government would, by means of these experiments, 
be in a position to specify the proper mode of manufac- 
ture for these plates.” The Committee consisted of Cap- 
tain (now Admiral) Sir John Dalrymple Hay, chairman, 
and of Major (now Sir William) Jervois, Sepat Engi- 
neers, Colonel W. Henderson, Royal Artillery, the late 
Sir W. Fairbairn, Dr. W. Pole, civil engineer, and myself. 
Its labours extended over four years, the results of which 
are recorded in four folio volumes. Only a small number 
of copies of these reports was printed, but not one 
of them ever published. In them lies buried a vast 
amount of information of special interest to our iron and 
steel workers. The Committee did two things of which, 
I am sure, you will all approve. One was to invite com- 
petition from all our iron and steel manufacturers, and 
the other to invite them to be present at the competitive 
trials at Shoeburyness and Portsmouth. The result was 
that they soon discovered for themselves who were most 
likely to succeed in the contest. After the lapse of not a 
long period, the number of combatants, at first consi- 
derable, became very small. Portsmouth Dockyard ap- 
peared once upon the field, but was ignominiously de- 
feated. It was proposed to advise the Government to 
erect works pie A for the manufacture of large plates 
at a cost of 100,000/., but the proposal was rejected by 
the Committee; and wisely so, I think you will say ; for, 
otherwise, the enormous progress in that branch of 
manufacture, effected at the Atlas and Cyclops Works in 
Sheffield, might never have taken place. These firms have, 
as you know, invested very large sums of money in plant 
for armour-plate making, though the Government could 
be their only customer. But the case was a very special 
one, and justified the expectation that the demand for 
such plates would be long continued, as it has been. It 
is, indeed, as great now as ever, if not greater. More- 
over there was reason to calculate on foreign orders for 
plates, the high quality of which had been so thoroughly 
extablished and become so widely known. When the 
number of rival manufacturers is reduced to two, it is 
natural to expect that the price of the article which they 
produce should be increased; but when it becomes exor- 
bitant, then will be the time for the Government to con- 
sider the expediency of manufacturing its own armour- 
plates. In recent years, however, formidable foreign 
competitors with the Sheffield firms have arisen, and they 
may exert a controlling influence on Sheffield prices. 

Next, of steel for guns. The question of the expediency 
of increasing the plant now existing at the Arsenal, had 
been, as Mr. Brand, Surveyor-General of the Ordnance, 
stated a few weeks ago in the House of Commons, under 
the consideration of his department, and has been decided 
in the negative. The members of the Iron and Steel Insti- 
tute will, I doubt not, approve of that decision. With the 
enormous capabilites of producing steel now existing in 
our numerous private establishments, what could be more 
unwise on the part of the Government than to refuse to 
avail itself of them? But it is said that only one of those 
establishments has succeeded in producing steel of the 
requisite quality for guns. Granting this to be true, can 
it be supposed that there are not others which, with due 
encouragement, would equally succeed? I leave it to the 
members of the Iron and Steel Institute to give the 
answer. Create a demand for such steel and it will, un- 
questionably, be soon supplied. Nevertheless, it may be 
desirable to continue its manufacture at Woolwich, 
though under local conditions not so conducive to eco- 
nomy as in the North of England and some other locali- 
ties in the United Kingdom. 

A few weeks ago I had the opportunity of carefully 
inspecting, under the guidance of Colonel Maitland, of 
the Royal Artillery, the gun steelmaking appliances at 
the Arsenal ; and it affords me great pleasure to be able 
to state that, so far as Iam able to judge, they are emi- 
nently satisfactory, though not adequate to meet the pre- 
sent demand. As yet it is affirmed that of private manu- 
facturers Sir Joseph Whitworth, alone, has been able to 
supply the Arsenal with steel of suitable quality for guns. 
The tests by which quality is determined are of the 
severest kind, but not too severe, considering the purposes 
to which it is to be applied. Colonel Maitland has de- 
voted himself with untiring energy to the manufac- 
ture of gun-steel at the Arsenal, and the value of his 
labours, it is to be hoped, will be rightly estimated by the 
Government. Itis to be regretted that, according to the 
rules of the service, the tenure of office, in cases such as 
that of Colonel Maitland, is limited to the short period 
of five years, though it is occasionally extended a little 
beyond that term. Such an extension, I am glad to say, 
has been accorded to the colonel. 

hen an artillery officer is taken from regimental 
duties and appointed to direct one of the most important 
manufacturing departments at the Arsenal, the short 
term of five years can barely suffice to enable him to 
acquire the knowledge needed for efficiently discharging 











its difficult and onerous duties, Then, after he has be- 


ccme thoroughly proficient and capable, to enforce his 
retirement to make room for the promotion of another 
officer, who has to pass through the same process of in- 
struction as his predecessor, seems to be an injudicious 
waste of resources, What would be the result if the pro- 
prietor of one of our iron and steel works were to dismiss 
a competent manager solely because he had been five years 
in his service? To what would such conduct be imputed ’ 
I fancy I hear the reply—madness. 

About twenty years ago, it was determined by the War 
Department to provide special instruction for a limited 
number of artillery officers, not exceeding eight, in order 
to fit them, in some degree, for discharging the very re- 
sponsible duties of various offices in the Arsenal, or in 
certain other military manufacturing establishments, to 
which they might subsequently be appointed, A class, 
called the advanced class, was accordingly formed with 
that object, which attends lectures, &c., at the Royal 
Artillery Institution, Woolwich. Some knowledge of 
metallurgy, it was conceived, would be useful to men 
engaged in superintending operations, such as the manu- 
facture of guns, the casting of shot and shell, &c. ; and I 
had the honour of being selected as the teacher of that 
subject, a post which I still hold. But during the term 
of office of the last director of artillery studies, which has 
just expired, and at his instigation, the number of lectures 
on iron and steel was reduced from about thirty to six- 
teen. The reason I suppose for this reduction was, that 
this director, who had no practical knowledge, nor indeed 
any theoretical knowledge, of metallurgical operations, 
did not regard metallurgical instruction to be so important 
as his predecessors did. The consequence is, that in the 
performance of my duties I find myself pretty much in 
the same difficulty a3 a man who tries to squeeze the 
contents of a quart into a pint pot. It might fairly have 
been expected that any artillery ofticer of the present day 
would have recognised the enormous importance of a 
knowledge of iron and steel, to men intrusted with the 
manufacture of the large guns of modern times, but it 
proved otherwise. I have the satisfaction of adding that 
many of the officers who have passed through the 
advanced class have been appointed to posts in the 
Arsenal and elsewhere, and have distinguished them- 
selves by the efficient manner in which they have dis- 
charged the duties of those posts. 

Lastly, of steel for ship-plates. When steel suitable 
for the manufacture of ship-plates was first demanded, 
there was difficulty in obtaining it. But no sooner did a 
demand for it arise, than our steelmakers set to work 
with their usual energy, and by the exercise of their skill, 
soon supplied it. Notwithstanding the severe tests which 
the Admiralty prescribes for proving its quality, steel 
plates can now be obtained in any quantity which stand 
those tests. Whata time the Admiralty would, in all 
probability, have had to wait before getting such plates if 
it had itself undertaken to manufacture them! The 
Government does well in every department to avail itself 
of outside resources. It is not to be supposed that the 
wisdom contained in any one of them is equal to that of 
all the world beyond its narrow precincts. This reminds 
me of a conversation which I had with Mr. Cobden a 
short time before his death. He said that, if the 
Admiralty declined to avail itself of the knowledge and 
skill of private shipbuilders, it would not surprise him if, 
in the event of a war with Japan, a Japanese fleet, com- 
posed of ships better built, swifter, and more powerfully 
armed than our own, should appear on our coasts, In 
the Times, dated July 29, 1864, there appeared a letter 
which Sir Edward J. Reed, at that time Chief Constructor 
at the Admiralty, had written to Mr. Cobden, complain- 
ing of certain strictures which he had made in the House 
of Commons, concerning the department of the former ; 
and another from Mr. Cobden in reply. From this reply 
I present you with an interesting extract. ‘‘ Are you 
not,” writes Mr. Cobden, *‘ too thin-skinned in this sensi- 
tiveness about what is said in the House? What happened 
on a former occasion, —— with your present com- 
plaint, makes me suspect that, to use a dock-yard phrase, 
you require a little of the seasoning which we, who are in 
the House, are pretty sure of receiving. I alludedto your 
case in the course of my remarks, to illustrate a system, 
and I said that unless you were an angel you would prefer 
to forward your own inventions to those of a rival. Is it 
derogatory to you to admit that this principle applies to 
you as well as other men? Or do you really lay claim to 
more than the attributes of ordinary humanity? . . . 
At all events, I must be allowed to add that I cannot 
make any exception to what I regard as an infallible rule, 
namely, that when an officer of the Government is at the 
head of a construction or manufacturing department, and 
at the same time virtually at the head of the contract or 
purchasing department, he cannot fulfil the two functions 
satisfactorily to the public or the private producer, what- 
ever may be the satisfaction he gives himself.” 

Gentlemen, the Iron and Steel Institute is, I believe, 
in all respects, in a satisfactory condition. Its finances 
are sound, and the high reputation, which it has achieved, 
has been well maintained during the past year. The 
object for which it was founded, namely, the advancement 
of the science, and of the art of iron and steelmaking, has 
been fully accomplished, of which ample proof is afforded 
by the Transactions which it has annually published. It 
has been the means of bringing together in conference the 
iron and steel manufacturers of Great Britain as well as 
many from foreign parts. The papers read at its meet- 
ings have been discussed by the ablest men. There has 
thus been a conflict of mind with mind, by which errors 
have been exploded and truth evolved. The founders of 
the Institute may well be congratulated on the success of 
their enterprise, success greater than could fairly have 
been anticipated in the brief period of time which has 
elapsed since its birth. May that success continue long 








after all now present shall be no more ! 


























JUNE 12, 1885. | 


ENGINEERING. 





663 








There is one melancholy circumstance which we have 
all to deplore, I mean the untimely death of one of our 
most distingushed members, Sydney Gilchrist Thomas. 
Of the value of the process with which his name will ever 
be connected, you can judge. Though cut down even 
before he had reached the prime of life, and not per- 
mitted to witness the great results which will probably 
flow from his labours, his friends may derive great 
satisfaction from the reflection that he solved a pro- 
blem which had puzzled many a metallurgist, and by 
means so simple as to excite surprise that its solution 
should not long before have been effected. I had the 
pleasure of an interview with Mr. Thomas when he had 
just commenced his investigation of the basic process, 
and when he confided to me some of the results of his ex- 
eriments. If there were one trait in his character which 
impressed me more than another, it was his modesty and 
gentle demeanour. 

Permit me, gentlemen, to recall to your minds the 
noble and useful work of my dear and intimate friend, 
Samuel Blackwell, of Dudley, who died at Birmingham 
on the 25th of March, 1868, at the comparatively early 
age of fifty-two. You are, doubtless, aware that through 
the indefatigable labours of Mr. Blackwell there appeared 
in the first great International Exhibition in London, in 
1851, a more extensive collection of British iron ores than 
had been made previously. Animated with a degree of 
public spirit and generosity rarely to be met with, he de- 
sired to render the collection as useful as possible to our 
iron smelters by supplementing it with the knowledge 
of the composition of every ore of importance. Accord- 
ingly, in 1853, he placed at my disposal—not, as has 
been recently stated in a public journal, at the disposal of 
the then director of the Museum of Practical Geology—the 
sum of 500/., to be expended in the work of analysis. For 
that purpose I engaged three trustworthy chemical 
analysts, one of whom was my friend, Edward Riley. 
The work occupied about three years; but I was de- 
prived of Mr. Riley’s services after the lapse of six months 
on account of his removal to the Dowlais Iron Works. 
Mr. Blackwell was the first to recognise the value of the 
Northamptonshire ore. He scoured the county in every 
direction in his search after iron ores. I have never met 
with any one who showed greater readiness in adopting, 
or greater eagerness in attempting to effect, improve- 
ments not only in the smelting but also in the manufac- 
ture of iron. He was a man of restless energy, and 
entered upon schemes involving mental and physical 
exertion which even an Atlas could not have endured. 
He fell a victim to overwork and anxiety. The day 
after his death his brother-in-law informed me by letter 
that he had been suffering for some time from a tumour 
on the brain, which unfitted him for work or any exertion, 
and added that his untiring energy led him toexert himself, 
more especially as a juror at the Paris Exhibition, which 
hastened the progress of the disease. The blow which 
his death inflicted on his relatives and friends was alle- 
viated by the conviction that he was released from great 
physical suffering, to which there seemed to be no other 
prospect of relief. 

I cannot conclude this notice without acknowledging 
how much I was indebted to my friend for his valuable 
assistance in an investigation which I made some time 
before 1846, concerning the composition of the crystallised 
slags of blast and other furnaces. Wherever he went 
he never failed to look out for such slags on my account, 
and to him I owe some of the most interesting in my col- 
lection. Slag-hunting is an enlivening, intellectual, 
health-giving pursuit, from which I have derived great 
leasure; and many a happy hour I have spent, with 
Genee in hand, in poking about the blast-furnace cinder 
mounds of the Russell’s Hall furnaces, near Dudley, at 
that time carried on by Mr. Blackwell, but long since 
pulled down, I am told, and carted away. Another 
equally fascinating sport have I enjoyed, namely, that of 
exploring the entrails of old blast-furnace ‘‘ bears,” which 
had been blown up with gunpowder, in the hope of dis- 
covering fine crystals of cyano-nitride of titanium, and 
other specimens of metallurgic interest. 

Since the publication of the reports (four in number) on 
the composition of the iron ores in the Blackwell collection, 
many other British iron ores have been analysed by 
skilful men; and I venture to propose the question, 
whether it might not be desirable that the Institute 
should endeavour to procure such analyses, and publish 
them in the Transactions in a tabulated form, convenient 
for reference. 

Perhaps the day may come, when the Institute will be 
induced to consider the expediency of forming a collection 
of specimens illustrative of special points of interest re- 
lating to the manufacture and uses of iron and steel. I 
have myself a very large collection of that kind, from 
the study of which I have derived much instruction. 

here are no specimens which, in my judgment, are more 
instructive than such as exhibit defects which have ap- 
peared either in the process of manufacture, or in the use 
of iron and steel, broken railway tyres and axles, for ex- 
ample. As to the destination of my collection after my 
death the only point which I have decided on is the place 
to which it shall not go. 

Gentlemen, in concluding this address, let me express 
my fervent hope that the gloom which has so long hung 
over the iron and steelmaking world may soon disappear, 
and that the bright day of prosperity may again dawn on 
all the members of the Institute who are commercially in- 
terested in that manufacture. In 1864, I had the rash- 
ness to assert that there was no just ground for apprehend- 
ing over-production of iron and steel; and I regret to 
have now to confess before you that I stand convicted by 
recent events of being a false prophet. But I still trust 
that over-production is only temporary. The times are 
grave and critical, and no one can forecast the future. 
Yet let us hope for the best. 








There appear to be manifest signs of improvement at 
Pittsburg, to judge from what Mr. Cainegie says iu a 
letter to our secretary, Mr. Jeans, dated April 1, 1885, an 
inauspicious day. ‘* All our works,” he writes, ‘‘ are run- 
ning, and we have plenty todo. In mild steel at our 
new Homestead Works we are overrun with orders, and 
talk of putting up two or more converters to meet the 
demand, which is largely owing to the introduction of 
steel rails in place of iron. One of our blast furnaces last 
month produced 1946 gross tons in one week and 1848 tons 
the following week.” Whether this will be regarded as 
cheering news to my audience, I cannot pretend to say. 

Everything in this world, nay, there is reason to believe 
everything in the universe itself, is changing from mo- 
mentto moment. There is, as I have stated in print long 
ago, nothing constant but change, however paradoxical 
that statement may appear. Every drop of rain that falls, 
for instance, exerts a levelling action on the hills and 
mountains, and carries down with it in its course to the 
ocean a minute yet sensible portion of earthy material. 
In the moral world the like incessant change is going on, 
and no one can predict what the final result of that change 
will be. Our globe may, it seems to me, be fitly com- 
pared with the laboratory of the philosopher. The 
one, to our finite understandings, may appear the scene 
of social and political experiments, just as the other is the 
scene of chemical and physical experiments. But of this 
we may be sure, that invariable and irresistible law guides 
all things immaterial as well as material. When I reflect 
on the intricate social problems of the day, the solution 
of which excites dread in the minds of many, I fancy I 
see the social molecules, if I may use such an expression, 
actively at work in rearranging and adjusting themselves 
to new conditions and producing results as surprising as 
they are remarkable. The mysterious forces, whatever 
they may be, which regulate the movements of those 
molecules, are as certain in their operation as those which 
determine the course of the planets in their orbits. Both 
are equally uncontrollable by the agency of man, and 
politicians will in vain struggle against them. 

There is a question that must «ften occur to us, namely, 
what will Great Britain be when our vast reservoir of 
material force, coal, is exhausted, a result which many 
members of the Iron and Steel Institute are doing their 
utmost to accelerate? The time must come when, in con- 
sequence of that exhaustion, Great Britain will cease 
to be a great manufactnring nation, unless some new 
source of force should be discovered, which there is not 
the least reason to anticipate. But, as I wrote many 
years ago, however mournful and unwelcome this proposi- 
tion may be, we have the satisfaction of knowing that we 
are now laying the foundations of prosperous and mighty 
kingdoms in various parts of the world, which we hope 
will be the strongholds of virtue, of order, and of freedom. 
When our great manufactories shall have crumbled into 
ruins, and their sites have become green pastures or golden 
cornfields, the old country may yet be precious in the 
eyes of her children. Every spot of her soil will be classic, 
and command reverential respect. There is no other 
land more worthy of everlasting remembrance, whether 
as to its heroes, its poets, its philosophers, its statesmen, 
or its philanthropists. The glory of Old England may, 
after all, not depart. On the sites of her soot-stained 
Birminghams and Manchesters, new and splendid cities 
may arise, where the merchant princes of Anglo-Saxon 
descent, from the remotest regions of the globe, shall re- 
joice to dwell and end their days in peace. 








THE BLAST FURNACE VALUE OF COKE. 


On the Blast Furnace Value of Coke, from which the Pro- 
ducts of Distillation from the Coal used in its Manu- 
facture have been Collected.* 

By I. Lowruian Bett, F.R.S. 

AT our Chester meeting held last September we had a 
highly instructive communication from Dr. Watzon 
Smith—‘‘ On the Recovery of Bye-Products from Coal, 
with Special Reference to the Coke and Iron Indus- 
tries.’ 

After a comprehensive description of various kinds of 
ovens in use, the author remarkst that he had “ de- 
liberately come to the opinion, from a mechanical point 
of view alone, that the best form of oven for coking coal 
for metallurgical purposes and yielding good and valuable 
bye-products is the Simon-Carvés oven.” For this oven, 
as the meeting will recollect, is claimed the distinction 
of comprising all the latest improvements for the dis- 
tillation and collection of the bye-products referred to ; 
and I presume Dr. Watson Smith not only recommends 
its mechanical construction for accomplishing these 
objects, but also its excellence as an instrument for cok 
ing coal for metallurgical purposes, that of iron being 
apparently uppermost in his mind. 

From the title of the present paper it will be perceived 
that I propose confining my observations to a considera- 
tion of the iron smelting value of coke, during the manu- 
facture of which the bye-products from the coal have been 
recovered. At the same time, in strict pursuance of the 
object I have in view, it will, for obvious reasons, be 
necessary that some attention should be given to the 
value of what is included by Dr. Watson Smith, under 
the denomination of bye-products, viz., the tar and am- 
monia, 

In the course of the discussion which followed the read- 
ing of the paper at Chester, the question was raised by 
myself as to whether coke, made by distillation in a close 
vessel like the oven of MM. Simon and Carvés, although 
it might oe _ hardness aiid solidity, as mentioned 
by Dr. Watson Smith, was in reality as serviceable for 


iron smelting as coke made in the ordinary beehive or 
other analogous open oven. 

I was followed in this direction by Mr. A. L. Stevenson, 
who quoted a short experiment made at one of the Clarence 
blast furnaces, from which it was inferred by Mr. Thomp- 
son, the manager there, that such coke as that described 
was inferior to the extent of 124 per cent. when compared 
with the produce of the old-fashioned open oven. 

On the other hand, Sir Bernhard Samuelson, our then 
President, maintained on the same occasion, as well as at a 
previous discussion at Middlesbrough, that the experience 
at his Newport furnaces did not correspond with that of 
my own at the Clarence Works, although there was 
nothing, so far as I could judge, in the quality of the 
coal and ironstone used at the two places, to account for 
this discordance of opinion. 

It appeared to me at the time that a more complete 
examination, scientific as well as practical, than 
hitherto appeared, was needed before pronouncing with 
any certainty on the matter, and in answer toa ques- 
tion I rather pledged myself to give the subject some 
further attention. This I have done for the guidance 
of my own firm, and I hope that the present paper may 
be accepted as a fulfilment of what was partially promised, 
and that it may be useful in enabling members to form 
their own opinions on the comparative merits of coke 
made in the two types of oven. 

Before entering upon an explanation of the experi- 
ments made in the laboratory and of the recent trials in 
the blast furnace at the Clarence Works, I would ask to 
be allowed to point out to you the magnitude of the in- 
terests involved, to the county of Durham alone, in the 
question we are considering. 

It has been computed, and the actual composition of 
the Durham coal confirms the calculation, that alon 
with the volatile matters, about one-sixth of the soli 
carbon is wasted in the beehive oven by the direct action 
of the air on the coal under treatment, or by that of the 
resulting products of combustion, viz., vapour of water 
and carbonic acid. The present value of this carbon, 
added to that of the bye-products, upon the 3,500,000 to 
4,000,000 tons of coke annually produced in this county, 
may be approximately taken at 700,000/. to 800,000/. 

It often happens that such trials as are about to be de- 
scribed extend over too short a period to obtain a proper 
average, or they are conducted under such circumstances 
of increased supervision as sometimes to materially affect 
the results. 

In order to avoid such disturbing influences as those 
just mentioned, a furnace was selected in good working 
order, and its performance was carefully watched when 
smelting with the mixture of cokes in common use before 
commencing the Simon-Carvés coke made from the Busty 
seam at Bearpark Colliery. This precaution was con- 
tinued during the entire period of the trials, so that the 
whule experiment should, so far as possible, be conducted 
under precisely the same conditions. As the coal employed 
at the beehive ovens of my firm differs somewhat from 
that obtained at this colliery, a certain quantity of Bear- 
park coke was purchased, also made in beehive ovens, so 
that the comparison might be more complete than it 
otherwise would have been, inasmuch as it then became 
one between the same coal coked in the two different ways. 

It may further be remarked that the total quantity of 
coke operated on during the trials was 5605 tons, that 
each barrow of coke was accurately weighed, and the 
quantity thus ascertained to have been consumed, was 
compared with the weight as sent from the colliery. 

Without troubling you unnecessarily with figures, be- 
cause slight allowances had to be made for differences in 
the grade of iron produced, it may be taken that the con- 
sumption of the three kinds of coke employed during the 
trials stood in the following relation to each other : 


: 2. 3. 
Mixture from 
Collieries supplying Bearpark Coke Bearpark Coke 
the Clarence Works, made in Beehive made in Simon- 


and made in Beehive Ovens.* Carvés Oven. 
ven. 
100 101.11 111.11 


It may further be mentioned that the average con- 
sumption of the mixture given in the first column, as the 
standard of comparison, is taken at 224cwt. for No. 3 
iron, the other two being 22.75cwt. and 25cwt. respec- 
tively. The average temperature of the blast, heated in 
iron stoves, was almost exactly 900deg. Fahr., and that 
of the escaping gases 575 deg. Fahr. 

Comparing the two kinds of Bearpark coke, if we take 
that made in the beehive oven as 100, the other stands at 
109.89, indicating thus an inferiority of about 10 per cent. 
between the same coal coked on the two different systems. 

We have now to consider to what this marked differ- 
ence has to be attributed, and the first thing one naturally 
turns t9 is the composition of the coke itself. 

Numerous samples were taken during the course of the 
trials, and these were analysed in the Clarence laboratory, 
with the following results : 

No. 1. No. 2. No. 3. 
Clarence Mixture. Bearpark. Bearpark. 
Beehive Ovens. Beehive Ovens. —— 





Carbon 89.85 7.6 
Hydrogen at ais .25 51 
Oxygen an o 
nitrogen ... 2.00 1.20 L77 
Sulphur 1.06 1.05 1.07 
Ash ... .. 6.60 8.52 7.94 
Water 0.49 1.38 2.35 
100.00 100.00 100.00 





. Paper read before the Iron and Steel Institute. 
+ Vide Transactions of the Iron and Steel Institute, 
| 1884, No. IT., page 510. 








* Practically the Bearpark coke, made in beehive ovens, 
may be regarded as a good average of that produced in 
the county of Durham. 
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The heat-giving value in different kinds of coke when 
burnt in the blast furnace to similar conditions of oxida- 
tion depends chiefly, if not entirely, on the quantity of 
fixed carbon they contain. Viewed by this standard, the 
calorific efficiency of the three varieties is expressed in 
the first line of the following figures : 


No. 1. No. 2. No. 3. 
100 97.50 96.11 
100 98.88 90.00 


The second line of numbers exhibits the relative values 
of the coke according to the quantities consumed to make 
a given quantity of pig iron. When the two lines of 
figures representing the carbon and calorific values are 
examined, it is clear that the only way of accounting for 
the dissimilarity between the two is by ascribing it to a 
difference in the extent to which the carbon has been 
oxidised in the two varieties of coke. 

The meeting will perhaps recollect that upon former 
occasions I have presented estimates of the quantity of 
heat required to smelt ores of a given richness in iron, 
and at the same time these estimates have been compared 
with the heat capable of being evolved by the fuel used, 
when burnt with air of a given temperature.* 

I have recently shown in a tabular formt the number 
of Centigrade heat units or calories evolved aud beneficially 
applied in different blast furnaces. In one case, where 
the coke consumed per ton of iron corresponded very 
closely with that from the beehive ovens as used upon 
the present occasion, the heat evolved per unit of coke, 
taking the air at (0 deg. Cent.) 32 deg. Fahr., was 3653 
calories. A very careful series of analyses of the gases 
was made while using the Simon-Carvés coke, when it 
was found that the oxygen held by them was such that 
the carbon, as carbonic acid, to that as carbonic oxide 
was as 1 to 3.32, whereas in the case with which we are 
comparing it the ratio was as 1 to2.28, The effect of this 
was that the unit of Simon-Carvés coke afforded only 
3094 calories, or 15.3 per cent. less than the beehive oven 
coke. 

Admitting the quantity of carbonic acid generated per 
20 units of iron to be fixed, the relation it bears to the 
lower oxide of carbon in the gases will necessarily ‘vary 
with the weight of coke used for the 20 units of metal; 
but what we have to deal with at present is the quantity 
of carbonic acid which, once formed, has disappeared. 

I have given reasons, which need not be repeated here, 
that in the reduction and carburisation of Cleveland pig 
iron 6.57 units of carbon in the form of carbonic acid 
ought to exist in the gases, and as a matter of fact I have 
found 6.52 units per 20 units of iron. This assumes that 
all the carbonic acid of the limestone is decomposed by 
the highly heated coke in the zone, where it is liberated, 
and that any minute and variable quantity still retained 
by the ironstone is not taken into the account. 

It may and does happen that some of the ironstone 
itself is not reduced until it also reaches a level in the 
furnace, when, from the intensity of the temperature, 
the resulting carbonic acid is resolved into carbonic oxide 
(CO,+C=2 CO). 

In the instances under consideration the following state- 
ment shows the actual quantity of carbon in the form of 
carbonic acid found in the gases per 20 units of iron— 


Coke in Common Use 
at the Clarence 
Works. 

6.52 units 5.12 units 


indicating a disappearance of 1.45 units in the latter 
against only .05 in the former case. 

Now bearing in mind the statement recently made of 
the great loss of heat occasioned by the disappearance of 
carbonic acid in the gases,t the natural question which 
arises is, What are the circumstances which have led to 
its greater disappearance when using the Simon-Carvés 
coke than when using that from the beehive oven, although 
in both cases the quality of the other minerals remained 
unchanged. 

This is the question to which I shall now proceed to 
direct your attention, but before doing so it may be well 
to consider shortly some of the physical characteristics of 
the two varieties of coke under examination. 

The furnace managers in the north-east of England 
will readily assent to Dr. Watson Smith’s approval of 
density as an indication, generally speaking, of the 
excellence of Durham_coke. 
duct from the Simon-Carvés ovens leaves nothing to be 
desired, for it was found that a given measure of it 
weighed 13.83 per cent. heavier than good beehive oven 
coke. It is wanting in some of that silvery aspect, and 
is greatly deficient in that hardness and metallic ring 
which distinguish the ordinary Durham coke. It is more 
cubical in shape than the latter, and viewed under the 
microscope, the Simon-Carvés coke gives indications of 
being somewhat less perfectly freed from_ bituminous 
matter than that burnt in the open oven. This is, how- 
ever, no more than might be expected, for in the latter 
not only have we all the volatile portions affording heat, 
but about one-sixth of the solid carbon of the coal also is 
burnt in direct contact with the coke, whereas in the 
Simon-Carvés oven the volatile matter alone is burnt, 
and then the resulting heat has to pass through a firebrick 


Simon-Carvés Coke. 





* This calculation in the present instance is based on 
the assumption that none of the hydrogen is oxidised, 
which practically is what happens, and that any volatile 
carbon is not the source of any notable amount of heat. 

+ ** Principles of the Manufacture of Iron and Steel,” 
pp. 224, 246, 

+ To understand this it need only be remembered that 
one unit of carbon burnt to the state of carbonic acid 
affords 8000 calories, whereas, when it is burnt to carbonic 
oxide, the product is only 2400 calories, 





In density alone the pro-|¢ 











Experiment I, 
Observed temperatures 
Average ‘ ie * 
Loss of weight on dried coke.. 1.41 per cent. 

Experiment II. 
Observed temperatures 
Average - es xe 
Loss of weight on dried coke... 


. |1290° and 1320° F. 
1305° F. 
4.48 per cent. 


Experiment III, 





Observed temperatures ; ... | 1460° and 1475° F, 
Average os ace eis ie 1468° F, 
Loss of weight on dried coke 20.04 per cent. 





Experiment IV. 
Observed temperatures 
Average ms ne A 
Loss of weight on dried coke... 


ve vas | 1410° and 1570° F, | 
we Fr | 
41.64 per cent. 








Cokes from 
Cokes from Beehive Ovens. Simon-Carvés 
— LOvens, 
1. 2. | 3. 4. 
So. Brancepeth. Bearpark, Tursdale, Bearpark, 
900° and 1000°F. | 900° and 1000° | 900° and 1000° 900° and 1000° 
950° F. 950° 950° 950° 


_1.41 per cent. 1.41 per cent. 2.41 per cent,* 


1290° and 1320° | 1290° and 1320° 1290° and 1320° 
1305° 1303° 1305° 


a) 
7.14 per cent. 7.44 per cent. 12.59 per cent, 


1460° and 1475° | 1460° and 1475° 1460° and 1475” 
1468° 1468° 1468° 
21.04 per cent. 28.28 per cent. 31.90 per cent, 


1410° and 1570° 
1490° 
62.14 per cent. 


1410° and 1570° 1410° and 1570° 
1490° 1490° 


46.14 per cent. 64.62 per cent. 








* The small amount of loss in Experiment I. may be regarded as due to the mere expulsion of volatile matter , 


from the dried coke, for it has been ascertained that 


low 1000 deg. Fahr. no carbonic oxide was found in the gas 


after passing over the coke ; the presence of this substance (CO), it need hardly be said, being an indication of the 


reaction (CO),.+C=2 CO, 


wall some inches in thickness before it performs the duty 
of distillation. 


About sixteen or seventeen years ago I observed and 
made known the fact that soft coke, in smelting iron, was 


Notwithstanding this disadvantage in the process, it is, | more easily attacked by carbonic acid than hard coke, 


however, not to be denied that the mere act of distillation 
is not badly effected in the last-named oven, for it will be 
seen in the analysis which follows, that an average sample 
of Bearpark Simon-Carvés coke only containe 


2.26 of | 


hydrogen, oxygen, and nitrogen, against 1.45 per cent. of | 


the same coke made in the open oven. 


| blast furnace. 


In order to ascertain the cause of the inferiority of the | 
Simon-Carvés coke, representative samples of each kind | 


were prepared by mixing specimens which had been taken 
from the barrows on their way to the blast furnace during 
a fortnight. 


ground, served for direct analysis. Others were exposed 


Dried portions of these mixtures, finely | 


for half an hour to the full heat—sufficient to soften por- | 


celain—of a gas blast furnace, access of air being excluded 
by placing the crucible containing the sample within a 
larger one, and covering it with charcoal. From the loss 
of weight mentioned in each case, from the analysis of the 
original and residual coke, and from the previously as- 
certained moisture, the following results—all pecs 
on 100 parts of the original coke—were obtained : 








Bearpark Coke made in 








Simon-Carvés Ovens. Beehive Ovens, 
— + taal | « bowel 
ah a Nee aol 
© Sar *,.| 6 |eec i=. 
@/e"8 BS) a (oe 2/35 
&£ |$seis= 8 |8au)| 32 
ERS Be F | Ges) Be 
Spee” jie” (Ole ee 
Carbon 86.36 84.75 | 1.61 | 87.60 86.58 | 1.02 
Hydrogen... Ne 51) as 25 10 | .15 
Oxygen and nitrogen | 1.77| 89 | .88 1.20) 55 | 65 
Sulphur = oo] er 1.02 | .05 1.05) -98 | .07 
 — ee 7.94, 7.94 ca 8.52) 8.43 
Water .. 2.35 | 2.85 | 1.38. | 
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100.00) 94.77 5.23 ,100.00! 96.64 | 
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If we regard the portions volatilised in these experiments 
as practically valueless for blast furnace work, the Simon- 
arvés oven shows an inferiority of only 1.96 per cent., or 
about one-sixth of the actual difference observed in the 
use of the two kinds of coke. Further and more intense 
heat might no doubt effect the expulsion of further por- 
tions of these substances which have been driven off ; at 
the same time it is open to doubt whether, under any cir- 
cumstances, they could be entirely volatilised. heir 
whole amount, however, is not such as to account for the 
actual difference of results obtained in the blast furnace, 
and we may therefore at once turn our attention to the 
cause of the disappearance of carbonic acid from the 


ases. 

It is a perfectly well-known fact that certain forms of 
carbon are less — acted on by oxygen than others—in 
other words, that they are less easily burnt. Thus we 
have the familiar instance of the readiness with which 
charcoal is set fire to as compared with coké, and the 
well-understood difficulty with which the compact dia- 
mond is made to unite with oxygen. At the same time 
there is only a trifling difference in the actual quantities 
of heat evolved by the combustion of these three forms of 


carbon. 

With these facts before us, we have no difficulty in com- 
prehending that different varieties of the same form of 
carbon may be affected in different degrees by uncom- 
bined oxygen, and, by a parity of reasoning, by oxygen 
already partially saturated with carbon, as is the case 
with carbonic acid, 


ted | 


and many experiments then and since were undertaken, 
which proved the truth of the lesson taught by the expe- 
rience of the furnace. With none of these will I trouble 
you, but pass on to give the results of trials on the 
descriptions of coke used in my recent trials in the 
They are numbered 1, 2, 3, and 4 in the 
Table above, and their values may be roughly represented 
in the order they stand by the following numbers—100, 95, 


| 92, and 90. 


Specimens of each, weighing one gramme, were finely 
ground, and in a perfectly dry state were placed sepa- 
rately in four platinum trays. These were introduced 
alongside each other in a small muffle, which in its turn 
was placed in the larger muffle of a gas furnace. Along- 
side the former the copper cylinder of a Siemens pyro- 
meter could be laid so as to ascertain by two observations 
during each trial the temperature within. After lighting 
the furnace and regulating the gas supply, the smaller 
muffle was placed in position, the door of the larger one 
was well luted, and a current of carbonic acid was dis- 
charged into the interior of the smaller muffle near the 
roof, The gas supply was maintained as constant in 
quantity as ale Tne three hours, during which time, 
judging from the appearance of the smaller muffle and 
that of the copper ball, the temperature of the two latter, 
and consequently of the specimens of coke under treat- 

| ment, were as uniform as could be desired. 
| Of these four descriptions of coke, Nos. 1 and 3 consti- 
| tute the usual sources of supply of the Clarence Works‘ 
Long experience enables me to place No. 3 in a position, 
| as regards quality, somewhat resembling that from the 
| Simon-Carvés ovens. This may be seen on referring to 
| the figures already given as an indication of the relative 
excellence of the four kinds, which were, No. 1, 100; 
No. 2, 95; No. 3,92; No. 4, 90. 

On examining the numbers setting forth the extent to 
which each had been affected by the action of carbonic acid, 
it will be noticed that this is, on the whole, the largest in 
the case of the Simons-Carvés coke, least in South Brance- 
peth, and further, that the order in which this takes place 
corresponds with the numbers indicative of the relative 
values of the four. 


(To be continued.) 
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STEAM ENGINES. 


8979. T. Willdigg and W. J. Brett, Coventry 
Cylinders for Engines and Pumps. . 4 Figs.) 
June 14, 1884.—Two piston valves of the full diameter of the 
cylinder travel over two ports at either end of the cylinder, the 
one admitting steam to, and the other exhausting steam from, the 
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cylinder. These two piston valves are connected so as to work 
together. Referring to the illustration, the piston valves c c are 
connected to each other by rods d, and are operated by the main 
piston b, the springs 1 preventing shock. The engine is started by 
means of the lever fand rode, The steam enters the passage y, 
































and passes to ports 2, 3, at either end of the cylinder. The ex- 
haust steam leaves the cylinder through openings in the valves cc 
and the ports 4 and5. (Accepted April 10, 1885) 


9142. F. Wynne, London. Multiple Cylinder 
Engines. [6d. 5 Figs.) June 18, 1884.—This relates to engines 
in which the cylinders are set radially round a frame supported 
on trunnions or journals at each end, and are arranged so that 
they form a balanced system. Referring to the illustration, which 
shows a three-cylinder engine, the pistons of the three cylinders 
are connected to the cranks a bc on the driving shaft D, working 
in eccentric bearings G ir the trunnions F F, which serve as pivots 
for the casing E in which the cylinders are mounted. The 
trunnions F are shown supported by standards H. The steam is 
admitted through the fixed trunnion F, which communicates 
through a packed joint P with a steam chest near the cylinders. 








As shown, the steam chest K is placed in front of the cylinders, 
and is provided with an adjustable circular valve L fitted between 
the valve face of the cylinders and the back of the valve chest. 
The valve is eccentric to the trunnions, and held stationary so as 
to periodically open and close the steam ports and exhaust ports 
of the cylinders. It is held in position by a strap M secured to 
the bedplate J by ahinge joint and a regulating screw by which 
its position can be varied. In six-cylinder engines the pistons of 
opposite cylinders may be rigidly connected with each other by a 
single piston-rod, Two revolutions are imparted to the crank- 
shaft for every revolution of the system, (Accepted April 17, 
1885). 


9161. R. de Palacios, Berlin. Slide Valve and 
Valve Gear for Engines, &c. [8/. 6 Figs.) June 18, 
1884.—The valve is in the form of a plunger working in a cylinder, 
and is actuated directly by tappets on the piston rod. Referring 
to the illustrations, which clearly show the construction of the 
valve and valve gear, the operation is as follows: The piston C 
ere before completing its downstroke moves the valve E to the 

,x0ttom of its chest by means of the upper tappet N. Steam then 
passes through the ports and passages a, 6, andy, to the under- 
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side of the piston C which is forced to make its upstroke, the 
steam above the piston exhausting by the passages gh. Shortly 
before the end of the upstroke, the lower tappet N moves the valve 
E to its highest position, so that it first closes the ports y, and then 
opens them to the exhaust and steam respectively, the steam 
entering by the passages a and b and g, and exhausting by g and h, 
thus reversing the motion of the piston. The valve E is cushioned 
at the end of its stroke by the exhaust steam between the end of 
the valve and the cover of the valve chest. (Accepted April 10, 
$85). 


9617. J. Thom, Barrow-in-Furness. Steam Ad- 
mission ang Exhaust Valves known as Piston Valves. 
[6d. 4 Figs.) July 1, 1884.—The object is to construct the valves 
so that a communication is formed between the ends of the cy- 
linder through a passage similar to the passage employed in what 
is known as the trick valve, whereby a portion of the steam from 
one side of the piston at terminal pressure is transferred from one 
end of the cylinder to the other, and used over again on the 
return stroke. Referring to the illustration, the ports 1, 2 of 
the trick passage in the valve A are so arranged with reference to 
the ports in the valve that the passage serves to supply steam 
to the cylinder in a similar manner to a trick valve and to form a 
communication between the opposite ends of the cylinder. The 
valve is shown at the point at which communication is opened 
between the ends of the cylinders through the passage, and cy- 
linder eg C, the steam passing through port 2, passage, port 1. 
The valve then closes the port 2, and the steam which has passed 
from one end of the cylinder to the other iscompressed. The port 2 
is then closed and the exhaust F opened to the opposite side of 








the piston. When the piston has arrived at the end of its stroke 


Fig.1. G1}! 
































steam is admitted from the outside of the valve and also through 
the trick passage. (Accepted Apri! 21, 1885). 


9732. T. Vernon, Tipton. Steam Engines. [6d. 
2 Figs.) July 3, 1884.—The exhaust steam from the high-pressure 
cylinders is conveyed to auxiliary cylinders from which it passes to 
the condenser in the ordinary way. The auxiliary cylinders are 
longer than the high-pressure cylinders, and oscillate on the centre 
line of the engine, one cylinder being at each end and arranged in 
an inclined position. The pistons of these cylinders are connected 
to a one-throw crank. (Accepted May 5, 1885). 


9715. T. Harrison, Sheffield. Steam, &c., Engines. 
(6d. 6 Figs.) July 3, 1884.—The cylinders are mounted on a 
cranked frame having central hollow journals revolving in bear- 
ings on side supports. The journals pass through the centre of 
pinions fixed to the side supports or framing, and connected by 
gearing to the crankshafts, which are driven by the cylinders. 
The whole arrangement is thus caused to revolve on the central 
journals, which serve to admit the motive fluid to and exhaust it 
from the cylinders. The power of the motor is transmitted through 
spurwheels on the journals, or the whole motor may be in the 
form ofadrum. (Accepted May 8, 1885). 


9813. G. T. Dickinson. Newcastle-on-Tyne. Ar- 
rangement of Ports for Admitting Steam to and 
Exhausting it from the Cylinders of Steam es. 
(4d. 4 Figs.) July 5, 1884.—The exhaust and steam ports leading 
from the cylinder are made distinct from each other, and the ex- 





haust ports are made of greater area than the inlet ports, so that 
a quick exhaust is obtained. The illustration shows the ports at 
one end of the cylinder, G being the exhaust port, and C the steam 
port. The ports are opened andi closed by the slide valves Band E. 
(Accepted April 10, 1885). 


9862. G. Low, Ipswich. Governor Automatic Cut- 
off Valve Gear for Steam Engines. [6d. 11 Figs.) July 
7, 1884.—The steam is cut off by means of a cylindrical valve oscil- 
lating on its axis and placed lengthwise in a bored chamber in 
the back of the ordinary slide valve, and having cut-off ports cor- 
responding to cut-off ports in the cylindrical valve, and communi- 
cating with the steam ports of the slide valve. The steam ports 
of the ordinary slide valve are controlled by a cylindrical valve 
oscillating about an axis parallel to the line of the traverse of the 
slide valve. The oscillating motion of the valve admits steam to 
the slide valve before the commencement of the stroke, and cuts it 
off again at some point between zero and 0.625 of the stroke 
according to the load on the engines, the adinission point being 
constant. The spindle of the cylindrical valve carries an arm 
projecting from it at right angles, and having at its outer end a 
roller running between two circular rotating cam-plates on the 
governor spindle, one plate effecting the closure, and the other 
the opening of the valve. The latter is fixed to the spindle, 
but the former can be set backwards and forwards with relation 
to the spindle, and is formed with a sleeve having in it a spiral 
groove in which works a sliding piece on the inside of the governor 
sleeve, so that the cut-off cam-plate is rotated in one direction or 
the other according tothe speed. (Accepted April 24, 1885). 


10,746. D. Joy, London. Steam Engines. [4d. 3 Figs.) 
July 29, 1884.—The engines are constructed to obtain a triple ex- 
pansion, and comprise either one high-pressure arranged between 
two medium or intermediate pressure cylinders or two high- 
pressure cylinders between which is a medium or intermediate 
pressure cylinder. Above or below these three cylinders are the 
three low-pressure cylinders which are arranged tandem fashion, 
so that each crank is driven by a low-pressure cylinder in con- 
junction with either a high or an intermediate pressure cylinder. 
(Accepted May 12, 1885). 


11,077. W. Lowrie, London. Steam and other En- 
gines. (6d. 7 Figs.) August 8, 1884.—The admission of steam 
to the cylinder at the commencement of each stroke is controlled 
by the annular motion of the connecting-rod, whilst the cut-off is 
controlled by a valve operated from the piston. Referring to the 
illustration, the slide valve G works within the hollow extension E of 
the piston B, the extension E sliding in the cylindrical casing F. 





Aroller G! at the lower end of the valve G bears constantly against 
a cam projection on the connecting-rod D. The action of the 
engine is as follows: The crankshaft C revolves in the direction 
of the arrow, and supposing the parts to be in the position shown, 
the ports in the extension E are open to the steam ports in the 
casing F, so that steam is admit above the piston which com- 
mences itsdownstroke. During this movement the valve G is 
moved upwards within the extension E, and at about one-third 
stroke the extension E cuts off communication with the steam chest 
H. Before the completion of the downward stroke, the upper edge 
of the piston passes below the edge of exhaust ports A near the 
end of the cylinder. At the completion of the downstroke, the 











valve G and extension E will occupy the relative positions shown, 
but the valve will be moving downwards, so that after the com- 
mencement of the upstroke, the recess in the valve will connect 
the ports E? and B', the port B' being at the same time opposite 
the ports A', thereby putting the upper end of the cylinder in con- 
nection with the exhaust just before the direct outlet is closed. 
In a modification the lower end of the valve B has an arm carry- 
ing a pin passing through a block working in a slot in anarm ex- 
tending from thec ting-rod, the motion of the valve being as 
above described. Oil is applied to the pin of the connecting-rod 
through a telescopic tube, one-half of which passes through the 
valve, and the other half of which is fixed at its upper end, (Ac- 
cepted April 10, 1885). 


3040. W. Lowrie, Dalston, Middlesex. Steam and 
other Engines, [6d. 3 Figs.) March 7, 1884.—The engine 
comprises three single-acting cylinders placed side by side, the 
central one having double the area of each of the others, and 
having its piston double the weight of each of the other pistons. 
The large piston is coupled to a crank opposite to two end cranks 
to which the smaller pistons are connected. The crankshaft runs 
ina hollow pedestal partially filled with oil and divided hori- 
zontally intotwo parts by a plane passing through the centre of 
the crankshaft so that when the two parts are separated the crank- 
shaft can readily be dropped into place. All the bearings of the 
shaft are within the case. The distribution of steam is effected 
as described in Specification 11,077 above, the inner valve having, 
however, two cavities putting the central port in communication 
— steam inlet and exhaust respectively. (Accepted May 8, 

885). 

12,558. T. Hunt, Manchester. Valve Gear for Steam 
Engines. {6d. 7 Figs.) September 18, 1884.—A block 
attached to the connecting-rod of the engine slides in a slotted 
link so that the link is moved vertically only, the required degree 
of movement imparted by the block being determined by its 
distance from the cylinder end of the connecting-rod. The link 
is attached to a lever on the fixed centre of which and connected 
to it is another slotted link to which the rod connecting it with 
the valve is attached by a sliding block and link. When the link 
is on one side of the centre on which the valve link vibrates, the 
engine moves in the forward direction, and when on the other in 
the back direction, the position of the block from the centre de- 
termining the length of the stroke of the valve and regulating the 
expansion. To give the requisite lead to the valve, the engine is 
placed on one of its dead centres, and the centre line of the slotted 
link worked by the connecting-rod is fixed at an angle to the con- 
necting-rod, the angle being reversed when required to reverse 
the engine. (Accepted May 12, 1885). 


12,904. W.R. Lake, London. (C. 4. de Landsée, Con- 
stantinople). Distributing Steam in Steam Engines. 
(8d. 10 Figs.) September 27, 1884.—This relates to apparatus 
for enabling an engine having more than one cylinder to be 
worked either as a high-pressure engine or as a compound engine. 
The steam from the boiler can be admitted into the cylinders in 
either of three following ways, viz.: (1) As in ordinary engines 
having two equal cylinders, each cylinder having its own admission 
and exhaust ports; (2) as in compound engines, the steam, after 
working in one, say the right-hand cylinder, being allowed to expand 
and act in the left-hand cylinder ; and (3) by admitting it to the 
left-hand cylinder and expanding it in the right-hand cylinder, 
(Accepted May 12, 1885). 


14,093. A. W. L. Reddie, London. (La Société 
Anonyme des Usines Franco Russes, Paris) Compound 
Pressure Engines. (6d. 4 Figs.) October 24, 1884. 
—This relates to double, triple, or multiple expansion engines 
having two, three, or more working cylinders, and the object is to 
provide means whereby one or more of she cylinders may be readily 
cut off when and so soon as the engine power requires to be re- 
duced, the engine continuing to work with the desired economy 
and regularity. The cylinders act upon a divided crankshaft 
provided with clutches or equivalent means for readily coupling 
or uncoupling the parts of the shaft. A valve opens or closes 
fluid connection between two or more of the cylinders for the 
purpose of throwing out of action one or more of such cylinders. 
(Accepted May 12, 1885). 


16,176. E. R. Allfrey, Beckenham, Kent. Slide 
Valves for Engines. [6d. 4 Figs.) December 9, 1884.—Two 
slide valves of the ordinary single, double, or treble-ported de- 
scription are placed back to back in one common slide box, and 
are connected together at their backs by an interposed metallic 
connecting piece, the inclosing space being open to the exhaust. 
The valves are thus protected from pressure on their backs, and 
are free to accc date th Ives to the cylinder faces. (Ac- 
cepted April 21, 1885). 

16,967. W. H. Nisbet, Glasgow. Locomotiye En- 

es. (6d. 6 Figs.) December 27, 1884.—This relates to 
compound engines in which the high and low-pressure cylinders 
are disposed as tandem engines on each side of the carrying frame. 
The valves are operated either by the link motion or by the 
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following arrangement. The valve rods are connected to blocks 

sliding in stationary quadrants free to oscillate on a central 

axis by means of hand levers. The blocks are fitted at the ends 

of links jointed to levers whose upper ends are centred on the 

engine connecting rods, and whose outer ends are connected to 
jus rods. (Accepted April 17, 1885). 


1566. A.M. Clark, London. (C, P. Waldron, New York, 
U.S A.) Oscillating Steam Engines. [6d. 4 Figs.) Feb- 
ruary 4, 1885.—One arm of a bell-crank lever pivotted to the side 
of the steam chest is connected by a rod to a block sliding in a 
slotted frame connected by a link to a reversing lever. The other 
arm of the bell-crank lever is connected to a head sliding on a 
fixed stud and connected to the valve. The cylinder is provided 
at its lower end with a pipe provided with a valve, and .coupled 
to a pipe telescoping into a horizontal portion of the waste pipe. 
(Accepted May 12, 1885). 


1582. W.J. Norris and T. Hosking, London. Com- 
pound Steam Engines. [6d. 6 Figs.) February 5, 1885. 
—Two cylinders preferably of different diameters are arranged in 
axial line, and are separated by a diaphragm. Supposing the 
piston of the smaller cylinder to be near the diaphragm, a valve 
is opened admitting steam which forces the piston to the other 
end of the cylinder. At the end of this stroke a tappet rod on the 
piston strikes against the cover and opens valves in the piston, 
which allows steam to pass from one side of the piston to the other. 
The outer end of the smaller cylinder is c ted by a passage to 
the inner end of the larger cylinder, so that the pressure being 
equal on the two sides of the smaller piston, the return stroke is 
made by the pressure on the larger one. At the end of the stroke 
the valves are again closed by tappets striking the diaphragm, 
steam isagair admitted, and the outer end of the smaller cylinder 
and the inner end of the larger cylinder are connected to the ex- 
haust. (Accepted March 20, 1885). 


2686. R. Matthews, Hyde, Cheshire. Trip Valve 
Gear for Steam Engines. [6d. 2 Figs.) February 27, 
1885.—One eccentric rod moves the valves both for supply and ex- 
haust, the cut-off being effected by sudden closing of the supply 
valve at any part of the stroke as determined by hand or by the 
action of the governor. The illustration shows one construction 
of gear according to this invention. The eccentricrod A operates 
the two bent levers BC, B C, whose arms B actuate through the 
toggle joint D the levers E F, E F. The arms C are con- 
nected by links to the covers of a spring box H. The levers EF 
are fixed on the axes of the Corliss valves and the arms F are 
connected by links to pistons J working in the spring box H, and 
pressed outwards by springs. An eccentric k revolving in unison 
with the engine shaft works two rods having on them the tappets 
kl, kl, which act on arms L projecting from the links of the 
toggles D D'. The eccentric kis set by hand or by the governor 














to determine the cut-cff. As the rod A moves towards the left it 
moves with it, through the toggle D, theJlever E and the valve J 
closing the exhaust and opening to steam. It also moves back 
the cover of the box H and the piston J compressing the spring. 
When the tappet / bends the toggle D, the parts are returned 
by the action of the spring. During this action the toggle D 
is being straightened, not moving the valve I until straightened. 
During the latter part of the stroke of A, the lever E is operated 
causing the valve to open exhaust, the arm C moving the cover 
of the box and the piston J towards the left. In a modifica- 
tion a piston is fitted in each end of the box H, and is pressed 
inwards by light springs. A passage from each end of the box H 
is governed by a rotating valve, and leads to an oil reservoir, 
the valves being worked by arms from pins on the eccentric 
rod A. When the valves are closed the liquid forms a stop for 
the pistons. (Accepted April 7, 1885). 


2965. P. Brotherhood, London. Admission Valve 
and Gear for Multiple Cylinder Engines. [4d. 4 Figs.) 
March 6, 1885,—A barrel cam is fixed on a short spindle let into 
the engine shaft with a sliding key, and operates a rounded roller 
mounted on one end of a lever, whose other end is hollow and 
engages a semi-cylindrical slide pressed forwards by a spring. The 
slide moves to and fro on the facing of the cylinder cover and 
admits and cuts off the steam to the cylinder. The exhaust takes 
place through ports near the end of the cylinder and through 
ports in the spherical joint between the piston-rod and piston. 
(Accepted April 7, 1885). 


ROTARY MOTORS. 


9382. J. Ritchie, Edinburgh. Turbines. [6d. 6 Figs.) 
June 25, 1884.—This relates to the method of directing the water 
through the circular gate, through which the water is admitted to 
an inflow turbine, and to means of working the gates. Referring 
to the illustrations, the guide blades D fixed to the outer casing C 
project into the open spaces between the bars of the circular gate 
B, which is interposed between the outer case C and the wheel A. 
It will readily be seen that the line of direction of the entering 








water is not altered as to the angle at which it meets the vanes of 

’ the wheel however much the gateis opened or closed. The water 
is thus directed in a stream of the desired thickness straight on to 
the wheel. The top cross is fixed to the gate by screws, so that 
the wheel can be removed with the gate. The cross is provided 
with a rack G gearing with pinions F on spindles H actuated by 
levers, so that the power for moving the gate is applied from both 
sides. Friction rollers or balls M under the lower edge of the 
gate serve to reduce the friction. (Accepted April 17, 1885). 


9858. P. B.A. Genot, Paris. Rotary Motor Engine. 
[6d. 7 Figs.) July 7, 1884.—A cylinder revolving on trunnions at 
the middle of iis le: tl, hus a pist’n with a double piston-rod ex- 
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tending in both directions, and having at each end an elbow, at the 
extremity of which is mounted a roller. In the plane of rotation 
of the cylinder isa curved path formed by preference as the volute 
of a circle, the centre of which coincides with the axis on which 
the cylinder revolves, the curved path being in such relation to 
thestroke of the piston, that when it is commencing its stroke, 
the one piston-rod presses with its roller against that part of the 
curved path which is nearest its centre. The point at which the 
pressure is exerted being at a distance away from the centre of 
rotation corresponding to the length of the elbow, the pressure 
operates with a corresponding leverage to produce the rotation of 
the cylinder upon its trunnions. At the end of one stroke of the 
piston, steam is admitted on the other side, and the other roller 
begins to bear upon the curved path. The distribution of steam 
is effected by an ordinary slide operated from an eccentric. The 
eccentric strap revolves upon a stationary eccentric disc, and is 
connected to the engine slide. The eccentric may be arranged so 
that its position can be adjusted. When a reversing engine is re- 
quired two curved paths are provided, or each end of the piston- 
rod is provided with rollers. (Accepted April 21, 1885). 


GAS ENGINES. 


9167. T. M. W.J. Malam and W. A. Ireland, South- 
port. Valves for Gas Motor Engines. [6d. 4 Fiys.) 
June 19, 1884.—A hollow piston having ports in its circumference 
works up and down in a c)linder having on it corresponding ports 
leading to the combustion chamber. The interior of the piston is 
always open to the air, and centrally within the hollow piston 
is the gas valve which is of the mushroom form. The gas valve is 
opened by a lever actuated by a spring and controlled by a cam 
ona revolving shaft. At the proper moment a recess in the cam 
comes opposite to the bowl on the lever so that the valve is 
opened by the spring. The bow! is mounted on a small sliding 
saddle, sothat its position may readily be adjusted by means of a 
screw to open the gas valve sooner or later relatively to the open- 
ing of the air ports. The governors may be arranged to act on the 
gas valve in such a way that when the engine runs too quick, a 
catch engages the lever and hold it back, thus preventing the 
gas valve being opened. (Accepted May 8, 1885). 


$414. J. Spiel, Berlin. Petroleum and Gas En- 
gines. [6d. 9 Figs.) March 17, 1885.—A small pump is 
worked by a cain tappet on a shaft revolving at one-half the speed 
of the main shaft, the cam being arranged so as to force the com- 
bustible liquid drawn in by the pump towards the cylinder when 
its piston is making the drawing-in stroke, a cock serving alter- 
nately to connect the pump barrel with the oil reservoir and with 
the inlet valve of the cylinder. The air and oil mix in the de- 
livery pipe which is extended into the cylinder and provided with 
acurved gutter round its mouth to arrest any liquid and to further 
mix the sirand liquid. The firing valve is operated by a tappet on 
the small shaft which is closed by a spring when relieved from the 
action of the tappet. The burner in the valve is kept lighted by 
a master flame. Spring tongues prevent the valve from being 
forced with too great a shock. (Accepted April 17, 1885). 


3471. W. W. Pope, Slough, Bucks. Gas Engines. 
(6d. 5 Figs.) March 17, 1885.—This relates to that class of engines 
the pistons of which receive an impulse once in every revolution. 
Referring to the illustration, the piston / is hollow, and is pro- 
vided with a series of metal rings at each end, an annular space 
being left between the rings, the piston, and the cylinder. This 
annular space is in connection with the exhaust, and prevents the 
firing of the charge in the front of the cylinder. An eccentric on 
the crankshaft of the engine during the outstroke moves a bar, 
running longitudinally of the engine, forward, and a projection on 
ffs end acts on the inclined end of a lever, whose other end raises 
a rod attached to the gas cut-off valve. At the same time a block 
on the end of the longitudinal bar is moved out of contact with an 
incline on a lever, which permits a catch lever to retain the gas 
cut-off valve lever in its raised position, so that the gas cut-off 

















valve is wide open at the end of the forward stroke. The return 
stroke of the piston draws a charge into the front end of the 
cylinder, the air entering through the valves z and A, and the gas 
through the holes y and valve h. When the piston has performed 
a certain portion of its stroke, the block on the end of the bar dis- 
engages the catch lever, allowing the gas cut-off valve toclose. The 
position of the block is adjusted by the governors. During the re- 
mainder of the stroke air only is drawn in, The piston in its next or 
forward stroke compresses the charge, and when the pressure of the 
working gases in the chamber d and cylinder is diminished by the 
opening of the exhaust, the air and then the mixture is forced into 
the chamber d through the valve K. The charge is then com- 
pressed during the next inward stroke, and is ignited, driving the 
piston forward until the exhaust ports g are uncovered. It will 
thus be seen that during each instroke the piston f compresses 
the charge for the next outstroke. (Accepted April 17, 1885). 


3747. H. P. Holt, Manchester. Regulator for 
Supply of Gas to Motor Engines. [4d. 4 Figs.) March 
23, 1885.—The regulator consists of a vessel covered by a flexible 
diaphragm, which, by moving a valve, determines the flow of gas 
into the vessel. The movement of the diaphragm is controlled by 
a cataract or fluid resistance, which prevents sudden and violent 
fluctuations. (Accepted April 24, 1885). 


4199. J. Fielding, Gloucester. Slide Valve and 
Gear for Duplex Acting Pumping Engines. (4d. 
5 Figs.) April 2, 1885.—The inventor claims: For a duplex 
direct-acting pumping engine. the construction and arrangement 
ofa single slide moved longitudinally and transversely by gear 
connecting it to the two pistons so as to govern four ports, two 
for each of the two cylinders arranged around a central exhaust 
port. (Accepted May 5, 1885). 


CALORIC ENGINES. 


10,483. H, Guthrie, Manchester. Caloric Engines. 
(6d. 4 Figs.) July 23, 1884.—The piston is of the plunger type, 
a small annular space being left between the plunger and the 
cylinder wall. A part or the whole of the air used for the charge 
is injected into this annular space so as to prevent overheating of 
the walls of the cylinder without the loss of so much effective 
power caused by water jacketting. The usual generator chamb 





ignition at the starting of the engine may be insured by any 
known means, the insulated lining securing the ignition when the 
engine has been worked a short time. (Accepted May 1, 1885), 


ENGINE FITTINGS. 


8400. A. E. Porte and E. Manville, Dublin. Con. 
trolling Electrically the Motion of Steam es, 
(6d. 3 Figs.) May 30, 1884.—Two pairs of electro-magnets 
mounted on a frame oscillated about a shaft respectively control 
two pawls pivotted to the frame and engaging, when attracted by 
the magnets, with the ratchet wheel which they rotate in opposite 
directions. A speed indicator or other suitable mechanion 
operates a contact piece, making contact with one or other of two 
plates according as the speed is too high or too low, and closes an 
electric Circuit through one or other of the magnets which attracts 
its pawl, causing it to engage with the ratchet wheel. The ratchet 
wheel is thus rotated and operates, through bevel and worm gear- 
ing, the governing valve of the engine. (Accepted April 28, 1885). 

8874. J.Ambler, Hull. Pistons. [id. 4 Figs.) June 12, 
1884.—The metallic packing ring is trough-shaped in cross-section 
and is retained in place by means of a junk ring _ shaped in cross 
section and constructed in two parts at right angles to one another. 
The two parts of the junk ring are secured to one another by 
countersunk screws, and so as to form a ring with an internal 
flange. The ring takes into a recess of the packing ring and the 
flange is secured to the piston body by screws. The packing 
ring is thus completely outside the junk ring and gives a maxi- 
muin of bearing surface. The pressure of the steam acts directly 
on the packing ring which is kept to the periphery of the cylinder 
without springs. The packing ring may be constructed in 
sections joined together by T tongue-pieces let into the body and 
inside of the edges. (Accepted April 21, 1885). 

9890. A. M. Clark, London, (7. Johns, The Dalles, 
Oregon, U.S.A.) Metallic Packings for Stuffing-Boxes. 
{6d. 3 Figs.) July 8, 1884.—A split sleeve fitting closely within 
the stuffing-box is expanded by means of a conical split ring. 
Referring to the illustrations, the split sleeves D are placed one 
above the other within the stutting-box A, and are expanded by 











means of split ring E, tapered so as to fit within the tapered bore of 
the sleeves D., The outer end of one sleeve bears on the gland B, so 
that by forcing in the glands, the sleeves D are forced down on the 
rings which close more tightly on the rod. The inner sides of the 
rings may be provided with recesses for the purpose of lubrication, 
and the upper sleeve may have grooves in order to render it more 
flexible. (Accepted April 28, 1885). 


9962. H. B. Young, Barnstaple, Devon. Construc- 
tion of Crankshafts. (4d. 2 Figs.) July 9, 1884.—The 
crankshafts are constructed with holes, grooves, or slots in the 
inside of the web eyes, so as to make the web eyes elastic so that 
they will spring open under excessive strain. The crank-pin is 
forced or shrunk into the web eyes and secured by screws bedded 
partly in the crank-pin and partly in the webs. (Accepted April 
28, 1885). 

9968. W. R. Lake, London. (W. 1. Jacobs, Haarlein, 
The Netherlands). Metallic Packings for Stuffing-Boxes. 
(6d. 4 Figs.) July 9, 1884.—The packing consists of rings or 
annular pieces of metal so formed that when they are properly 
arranged in a stuffing-box and pressure is applied to them they 
will exert a wedge-like action upon each other, causing the con- 
traction of one ring and the expansion of others. Each ring is 
made in two parts or segments, the ends of which are not in con- 
tact. Each alternate ring is bevelled, so as to form a conical 
ies fitting a cone formed on other rings. (Accepted May 1, 

885). 

10,044. H. Hocking, Liverpool. Condensers. [6. 
10 Figs.) July 11, 1884.—This consists of a system of annular 
tubes contained between two sheet metal diaphragms corrugated 
to allow for expansion or contraction of the tubes. The tubes are 
contained in a cast-iron vessel surmounted by a steam inlet chest, 
and placed over a filter or fresh-water box. The annular space 
between the tubes is provided with perforated rings which impede 
the too rapid progress of the steam and condensed water. The 
ends of the tubes are closed and provided with T-shaped pipes. 
The heads of the T pipes are inserted into the ends of the inner 
tubes, the metal of which is turned into branches of the pipes, so 
that the pipes are in communication with the annular spaces. 
The stems of the T pieces project into the steam chest and into the 
fresh-water box. (Accepted April 28, 1885). 


11,258. W. Corteen, Sheffield. Crank Axle for En- 
gines. (6d. 2 Figs.) August 14, 1884.—Whilst the parts are in 
a proper state of heat for the purpose and being joined together, 
a rod is forced through the centre of the long arms of the crank 
and a tube inserted into the whole so formed. As the material 
cools the tube becomes welded to the crank. The tube is pressed 
firmly to the crank at each end by tapered punchers. (Accepted 
April 17, 1885). 


14,817. J. Kirkaldy, London. Steam Engines. 
(6d. 3 Figs.) November 10, 1884.—The steam as it passes from 
the cylinders to the condenser is caused to pass through a feed 
water heater in which the feed water on its way from the feed 
pump to the boilers has to pass through a series of helical tubular 
coils surrounded on their exterior by the exhaust steam. (Accepted 
April 10, 1885). 


3587. W. J. Murgatroyd, Bradford. Pistons and 
Pump Buckets. [4d. 2 Figs.) March 20, 1885.—The piston 
rings are placed wider apart at the bottom side of a pistoa than 
they are at the top side, so that the pressure of steam in the 
cylinder acts on the greater space between the rings at the 
bottom side and lifts the weight of the body of the piston and 
reduces the friction and wear. (Accepted April 21, 1885). 


3668. R. White and N. S. Hawks, London. 
Metallic Packing for Piston-Rods. (4d. 7 Figs.) March 
21, 1885.—The piston-rod is surrounded by a sleeve built up in 
segments, and fitting within a cup formed in two or more segments 
and inserted in the stuffing-box. A circular wedge is forced by a 
—_ spring arranged between the gland cover, the sleeve, and 
the cup, and acts in conjunction with a circular wedge, or with 
inclines on the cup and sleeve below, so as to force the sleeve into 





is converted into a gas producer, the combustion being completed 
in the cylinder of the engine as described in Specification 9001 of 
1884. The chamber is of strong material lined with firebricks, 
and has formed in its walls descending channels down which the 
carbonic oxide gas quietly travels and deposits any dust into 
hoppers at the bottom. The combustion end of the cylinder is 
insulated from the outer casing by asbestos or silica cotton. The 





firm contact with the piston-rod. (Accepted April 24, 1885). 
UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
pcan gn at the offices of ENGINEERING, 35 and 36, Bedford- 
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ELECTRICITY AT THE ANTWERP 
EXHIBITION. 

Ata meeting held on the 20th March, 1884, the 
Technical Committee, appointed by the Executive 
Commissicn of the Universal Antwerp Exhibition, 
decided to nominate a sub-committee for organising 


the electrical section, which promised to be one of | 
the most interesting and important of the under- | 
taking. With this object applications were made to | 


the leading Belgian electricians, and the position of 
President was offered to Professor Rousseau. The 
following gentlemen were also appointed to serve on 
the Committee: MM. Banneux, Somzée, Béde, 
Flamache, E. Gérard, Gody, C. Mourlon, Nothomb, 
Rommelaere, Waffelaer, and Weissenbruck, all well- 
known names in the world of science, and in elec- 
trical industry. The first meeting of this Com- 
mittee was held on the 19th of April, 1884, at the 
Ministry of Public Works, under the presidency of 
Professor Rousseau, M. Gody acting as secretary. 
At a subsequent period, when the Government ex- 
tended its patronage to the financial company that 
had organised the Exhibition, the number of the 
committee of organisation in the electrical section 
was raised to thirty. 

Of the five main divisions, into which the general 
programme of the Exhibition was classified, it was 
decided that electricity should form the fourth 
group, and that it should be sub-divided into six 
classes as follows : 

1, General mechanism. 

2. The production of electrical currents. 

3. Electrical conductors. 














4, Education and scientific applications. 

5. Transmission of signals. 

6. Industrial applications and miscellaneous uses. 

The Committee was ultimately constituted as 
follows: President, Professor Rousseau ;_ vice- 
presidents, MM. Delarge, Melsens, and Somzée ; 
secretary, M.Gody. The body was divided into 
four committees of groups, which after having 
elected their president and secretary, occupied 
themselves actively in canvassing for exhibitors, 
and in organising the special duties that belonged to 
themselves. A large number of exhibitors, princi- 


their labours shows itself to-day in the important 
and varied collection brought together in the great 
halls of the building. 

In the present article we propose to confine our- 
selves to a general review of the more important 
electrical installations, postponing to a future occa- 
sion a detailed description of what is new and ap- 
parently valuable. Unfortunately, as above stated, 
France and Belgium are the chief contributors, 


absence or by the insignificance of their exhibits ; 
England and Germany, especially, are very poorly 


much regretted, not only on account of the prac- 
tical absence of two great countries at this impor- 
tant exhibition, but because no means are afforded 
to visitors of judging the relative progress that has 
been made in Belgium by its own inventors and 
scientists. 





In addition to a large hall specially devoted to 


pally Belgian and French, replied favourably to the | 
applications of the Committee, and the result of | 


other nations being conspicuous either by their | 


represented. Such a lack of competition is to be | 


| the Belgian Electrical Section, the latter occupies 
| an important space in the Machinery Hall, where 
are collected the exhibits of the principal manu- 
| facturers of electric lighting apparatus, and of 
| the leading electrical companies of Belgium. Here 
| are shown the exhibits of M. Jaspar, of Liége, 
of the Electrical Company (Brush system), and 
| of the General Electrical Company of Brussels, 
| the somewhat remarkable installations of which 
include Gramme and Giilcher dynamos, a ten- 
horse portable engine driving two dynamos, and 
specially adapted for furnishing light at dock 
quays for loading and unloading vessels at night. 
There are besides, various systems of are lamps, 
Gramme, Giilcher, &c., candelabras carrying groups 
of Jablochkoff candles, and in short all the appa- 
| ratus required for the lighting of a large part of the 
| industrial gallery, and of the facade and gardens of 
the Exhibition. The different types of Gramme 
and Giilcher machines, shown by the General Com- 
| pany, were manufactured in their works at Charleroi, 
and are under the control of M. Dulait, the in- 
| ventor of the water motor bearing his name, and 
| which, it may be nientioned in passing, is exhibited 
at Antwerp in various sizes, from the small ones of 
10 kilogrammetres, to those of 10 horse-power. A 
very ingenious application of some of these motors 
may be seen at the Exhibition ; it consists in com- 
bining a motor with a magneto machine for work- 
ing electric bells by induction. An application of 
this kind has been already made at the central 
office of the Bell Telephone Company at Charleroi. 
In the middle of the hall appropriated to the 
| Belgian Electrical Section, is the pavilion of the 
State Telegraph Department. The collection in this 
pavilion is very complete, and the arrangement 
| adopted in the arrangement of all the apparatus 
| employed in the Government telegraphic and tele- 
phonic services, has been very successful. There is 
adjoining a public telephone kiosk, fitted up com- 
pletely with the Van Rysselberghe anti-induction 
apparatus. From this cabin telephone and tele- 
graph despatches can be transmitted simultaneously. 
In another station placed at the exhibit of MM. 
Mourlon and Co., is also shown a complete collec- 
tion of apparatus employed in the Van Ryssel- 
| berghe system, and manufactured by the firm just 
'mentioned. Very shortly telephone posts for public 
use will be placed in different parts of the Exhibi- 
| tion, and at these visitors will be able, for a small 
| charge, to converse with subscribers in such 
of the principal Belgian towns as have the Rys- 
| selberghe system completed in their central sta- 
|tions, the telegraph wires being used for trans- 
| mission. ‘These installations, which will cer- 


‘tainly constitute one of the principal novelties 
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at the Exhibition, are being carried out by the Bell 
Telephone Company, which has also a special ex- 
hibit in the hall before mentioned. We notice on 
this special exhibit the plan for a telephonic réseau, 
prepared by M. Cazenave, which indicates the 
different natures of lines composing the system : 
phosphor-bronze, galvanised steel wire, cables, &c., 
with indications as to the number of wires, and the 
lengths of span which may be safely given to diffe- 
rent materials. There is alsoa model of a small 
central station, showing the arrangement of instru- 
ments, &c., and furnished with a series of Van 
Rysselberghe lightning conductors; different ex- 
amples of these conductors are also exhibited at the 
stand of MM. Mourlon and Co. The Bell Telephone 
Company have besides a collection of different appa- 
ratus employed by them, and which were made by 
the American Bell Manufacturing Company, whose 
exhibit is placed in the Belgian Section. There is 
nothing of special interest in this collection, 
which comprises the ordinary Blake and Crossley 
microphones, the Gilliland magneto bells, and 
other instruments, brought from America about 
six years ago, when the Bell Telephone Com- 
pany was established in Belgium. Following the 
telephone exhibits, we may mention the auto- 
matic apparatus for central stations devised by MM. 
Bartelous and Leduc, and in the glass case shown 
by MM. Richez and Co. is the new Dejongh carbon 
transmitter employed by the Belgian State Tele- 
graph Department. [Exteriorly this instrument 
closely resembles the Aders transmitter, but the ar- 
rangement of the carbons is different. M. Lippens 
d’Ecloo shows a model of his battery telephone. The 
ininiature telephone stations of M. Champy, of 
Antwerp, are interesting and appear very practical. 
Their simplicity and low price would seem to render 
them well adapted to replace call tubes in hotels, 
public buildings, factories, and large private esta- 
blishments. 

The exhibits of different systems of lightning 
conductors are numerous. They include those of 


MM. Bouckaert, Richez, and Stons, of Brussels ; 
Ommeganck, Persons and Roeyackers, of Antwerp ; 
Boone-Carette, of Meulebeke ; and Walput, of 
Gand. The latter shows a model in wood of the 
facade of the new normal school of Gand, fitted 
with lightning rods, points, conductors, and mul- 


tiple earth connections arranged upon the system of 
Professor Melsens. M. Closset, of Brussels, also 
shows models fitted with the Melsens lightning 
conductors. 

As to the exhibits of electric bell work, press 
buttons, annunciators, indicating tables, electric 
clockwork, &c. ; in a word all the appliances re- 
ferring to domestic telegraphy, there is too great a 
profusion to render special notices possible. All 
the leading manufacturers of Belgium contribute : 
De Vos, Bouckaert, Richez, and Le Clercq, of 
Brussels; Wicard, of Tournay; Persons and 
Raeyackers, of Antwerp. This last-named firm, 
especially, show especial care and taste in the arrange- 
ment of the various apparatus which they exhibit. 

In batteries and accumulators there appears to 
be nothing of special interest or novelty. The 
Electric Company exhibit a number of examples 
of secondary batteries of the Faure-Sellon type, 
used to feed Lane-Fox and other incandescence 
lamps, and MM. Henri Tamine and Co. have a 
series of accumulators of the René-Tamine model. 
Electrical apparatus for laboratory work, and in- 
struments for experimental demonstration, are very 
numerous. For the present we must confine our- 
selves to the brief mention of a few. The University 
of Brussels has sent a fine collection to Antwerp, 
including a model of the inclined plane made by 
M. Stevard to illustrate the laws of falling bodies ; 
a set of apparatus devised by Professor Rous- 
seau—a photometer intended to measure the values 
of rays emitted by a luminous body at varying 
angles, a multiple commutator, an electric regis- 
tering apparatus, a recording thermometer and tele- 
thermometer to indicate temperatures at a distance, 
and a fire alarm devised by Professor Rousseau and 
M. Gérard. Most of the instruments just referred 
to have been made by the last-named gentleman. 

MM. Brand, of Antwerp, and M. Schubart, of 
Gand, exhibit, the former a collection of scientific 
apparatus for school demonstration, the latter some 
instruments for measuring electric currents, as well 
as a meteorograph and other recording instruments 
which have already been seen at previous exhibi- 
tions. 

M. Van Hewick, director of the Botanical 
Gardens at Antwerp, has been long known to 





specialists for his remarkable investigations on the 
electric light and its application to the microscope 
and to micrography generally. He exhibits quite 
a collection of microscopic photographs made by the 
electric light through the agency of small incan- 
descent lamps, a synopsis of Belgian diatoms, and 
a number of original drawings and photo-lithogra- 
phic reproductions. 

To conclude the brief review of the laboratory 
applications of electricity we may mention several 
miscellaneous exhibits. M. Leon Lenaerts, of 
Brussels, has schemed some apparatus, the object 
of which is to enable the gas supply to be turned on 
or off the meter in any part of a building. Sup- 
plementary to this is a contrivance to prevent gas 
explosions and sudden darkness in case of fire. In 
this apparatus a counterweighted key is held up by 
a thin wire. If at any moment a battery circuit 
be closed, the wire is burnt, the weight falls, and 
the meter is closed, but at the same time the key in 
moving actuates the lever of a commutator, and 
the current from a set of accumulators lights incan- 
descence lamps at the same moment the gas goes 
out. This arrangement supposes a condition of 
things not often to be met with—a gaslighted build- 
ing with an electrical installation for emergency 
lighting, and the idea, however ingenious, 
appears equally far-fetched. M. Ritzerfelt, of 
Tournay, shows an electric recorder for public 
vehicles, which registers the distances travelled both 
with passengers and empty, and at the same time 
marking the total mileage made by the carriage. 
MM. Flamache Brothers, of Antwerp, show some 
interesting apparatus to which we shall refer more 
in detail on a future occasion. It consists of a 
safety target, the novel details of which will attract 
much attention on the part of every one interested 
in competitive rifle practice. The principal object 
of the constructors has been to prevent the risks to 
which markers are exposed, either from their 
own carelessness or from the firing party, and 
which are sometimes due to a variety of unfore- 
seen causes. The apparatus of MM. Flamache 
renders it impossible for the marker to leave 
his shelter while firing is going on. We 
notice that Belgium alone contributes exhibits of 
this class at Antwerp. It would have been very 
interesting to have compared the system of M. Fla- 
mache with that of M. Mors, who exhibits in the 
French Section. M. Mors, as is well known, 
has been charged by the director of the French 
School of Artillery to inquire into the means of 
avoiding the accidents which unfortunately are 
not uncommon in target practice, and to adapt 
some modifications of railway safety appliances, 
such as those of Lartigue, Tesse, and Prudhomme. 
The other apparatus shown by MM. Flamache is a 
verifying instrument for regulating ballistic chrono- 
graphs. The main object in view in this case has 
been to measure the errors in chronographic appa- 
ratus, and to create a standard of time that may be 
practically absolute ; certainly if MM. Flamache 
succeeds in arriving at such a degree of accuracy, 
they will render important services to the science of 
ballistic chronography. 

Electro-metallurgy and galvano-plastie are well 
represented at the Exhibition by M. Alphonse 
Dupont, of Haeren, and by M. Ch. Alker, of 
Brussels. These two houses, which were the first 
in Belgium to create this new branch of industry, 
show some remarkable specimens of various appli- 
cations of electro-metallurgy, reproductions of 
works of art, monumental statues in bronze, &c. 
M. Mortelette, of Brussels, shows in the Machinery 
Hall a complete installation for polishing and nickel- 
ing metals. Amongst other objects in this exhibit 
is a dynamo used for charging small accumulators, 
which light tiny incandescence lamps, mounted in 
the well-known form of bijoux électriques. 

After Belgium, France occupies the most impor- 
tant position in the international section devoted to 
electricity. The most striking installations are 
those of MM. Scrive, Hermitte, and Co., who exhibit 
the Phoenix dynamo and Patterson lamps, made at 
their factory at Marcq, in Baroeuil (Lille). These 
machines are used to feed some arc lamps of from 
1000 to 1200 candles, as well as Swan and Gerard 
incandescence lamps. With these, Messrs. Scrive 
and Hermitte light the whole of the French Section 
in the Machinery Hall, and part of the Central In- 
dustrial Gallery. Later, the same firm will employ 
similar dynamos for lighting a special pavilion that 
they are completing in the gardens of the Exhibi- 
tion, and where some very interesting experiments 
will be made on a new electro-chemical process for 





bleaching textile material. In this process M. Her- 
mitte suppresses wholly the use of chlorides and 
hypochlorides, his process being based mainly on a 
new chemical reaction which he states that he has 
discovered by electrolysing, under certain condi- 
tions, alkaline chlorides. If the solutions employed 
are subjected to the action of a current, an active re- 
action possessing very energetic bleaching properties 
is set up. It is anticipated that these experiments 
will be of great interest not only to those occupied 
in the investigation of physical problems, but to 
every one occupied in the industries such a process 
affects. Following the exhibits of MM. Scrive 
and Hermitte, may be mentioned those of MM. 
Boivin, P. Barbier, and the General Telephone 
Company of Paris, which consist principally of 
objects relating to railway signals, and to telegraph 
and telephone work. The finish of all the instru- 
ments and apparatus shown is remarkable, and the 
various exhibits are arranged with excellent effect, 
although there appears to be little that is new, or 
that has not been seen at previous Exhibitions. In 
the collection of the General Telephone Company is 
the new micro-telephonic apparatus of M. Berthon. 
In this transmitter the sounding board, with the 
ten carbons used by Aders, is replaced by a circular 
plate. The same inventor has also a new system 
for direct communication without the intervention 
of the central station, and by which several sub- 
scribers occupying the same house are served with a 
single wire. M. Ducretet, of Paris, has an exhibit 
of physical apparatus of considerable importance, 
comprising a number of instruments of very beauti- 
ful design and finish. Especially attractive is a 
set of apparatus used by Cailletet for the liquefac- 
tion of gases, and which are the original instru- 
ments employed by him in his first experiments. 
In the class of cables and other conductors for 
telegraph work, the most important French houses 
have exhibited in a very complete manner ; they 
comprise the works cf MM. Menier and Rattier, 
the India-Rubber Company, and Houry, Aboilard, 
and Co., whose chief speciality is the manufacture 
of very fine wire covered with silk or cotton. M. F. 
Barbier, of Paris, shows many specimens of Le- 
clanché batteries, of which he has been the con- 
structor since their first introduction ; M. Warmon, 
of Paris, also exhibits models of a new manganese 
battery. The exhibit of M. Gaston Planté is a very 
interesting one, independently of the various types 
shown of his well-known secondary battery, and 
which are shown in practical use. There is here, 
amongst other things, a curious collection of en- 
gravings on glass executed by electricity. M. 
Levy, of Paris, has a good collection of carbons 
both for electric lighting and for battery purposes. 

When from France we pass to other countries, we 
find but very few exhibits worthy of mention. 
From Germany comes a collection of telephones, 
microphones, bells, &c., of various systems, made 
by Frederich Heller, of Nuremberg. Messrs. Ley- 
bold, of Cologne, show a large series of physical 
apparatus for educational purposes. Professor 
Hartneck, of Potsdam, exhibit optical instruments, 
and Messrs. Goetze, of Leipzig, a fine collection of 
Geissler tubes of different forms and dimensions. 
In the Italian Section, perhaps the only thing worth 
mentioning is the exhibit of the Galileo Institute 
of Florence, which is a fine collection of measuring 
instruments and physical apparatus. Messrs. Sal- 
monaghi, of Milan, and Spano, of Naples, show 
somewhat similar objects, but chiefly relating tv 
optics. A Signor Roggero sends a somewhat in- 
genious system of telephone and acoustic telegraphy 
for providing means of communication between two 
vessels, or between a ship and the shore. From 
Russia, Messrs. Tridine and Co., of Moscow, show 
a number of physical instruments, the workmanship 
of which rivals the best seen in Belgian and French 
exhibits ; they include an air pump of large size 
and electro-medical apparatus. 

Inanother article weshall make reference to various 
exhibits not yet complete, and describe in detail 
those which may be of special interest in the exten- 
sive electric lighting installations which are to be 
employed in illuminating the building and grounds 
from the 1st of July. Awaiting the completion of 
the arrangements for the musical telephonic perfor- 
mances which are to be transmitted to the Exhibition 
from Antwerp, Brussels, and Liége, by the telegraph 
wires, and on the Van Rysselberghe system, a room 
has been fitted up, in which music is transmitted 
from a concert room in the town along a special 
wire. In this installation the Ochorowitz telephones 
are employed. 
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THE PARIS MILLING EXHIBITION. 
(Continued from page 631.) 

BetwEEN the series of mills which we have de- 
scribed and the very numerous variety of rolls 
which are exhibited, there comes an intermediate 
class of machinery of the disintegration type. At 
the Milling Exhibition held at the Agricultural 
Hall,* a Carr disintegrator was shown by M. Toufflin, 
but since his death the company which undertook his 
business has ceased to offer the machine for milling 
purposes, reserving it for other uses, The Société 
Anonyme des Moulins Tonya, of Tarbes, however, 
shows a mill composed of two horizontal steel dises 








/ 4. 5 


(Fig. 5), upon which are fastened, on the con- 
centric circumferences, a series of pins also of steel. 
The upper plate is fixed, and the lower plate, 
mounted on a vertical shaft, turns at a speed of 
about 2700 revolutions per minute. The grain is 
introduced by a central hopper, and the centri- 
fugal force throws it to the circumference against 
the pins which break it up and reduce it to flour. 
The difference between this and the Carr disinte- 
grator lies in the manner in which the discs are 
driven. M. Tonya attributes to this simple modi- 


fication the more perfect grinding that is obtained | 


and an economy in power. M. Vigreux has sought 
to demonstrate the fact in the following manner in 
the Journal de Meunier. In the Carr-Touftlin dis- 
integrator, if the two discs run in opposite directions 
at avelocity of 1 turns per minute each, the relative 
speed of the pins is 2x; the centrifugal force 
acting on the grain, in producing the blows, is 
proportional to «. The current of air is not 
constant in direction, and the ventilation is not 
obtained economically. In the Tonya mill, if the 
speed of the moving plates be assumed to be 2 x, 
the intensity of the force acting on the grain will 
be 4 n°; that is, four times as much as in the pre- 
ceding case. At the same time the effect on the 
air is all in one direction, and a much greater effect 
is produced for a given expenditure of power. The 
general advantages claimed for the system are: 
absence of any rise of temperature ; the detach- 
ment of the bran in large particles free froin flour ; 
and the production of very white flour. A machine 
65 centimetres in diameter (25.29 in.) is able to 
treat about 10 hectolitres (353 cubic feet) of grain 
per hour, that is, as much as eight pairs of stones. 
It stands on a floor space of about one square yard. 
The power required is about 14 horse-power for a 
delivery of 80 kilos. (176 1b.) per hour, or 15 horse- 
power for a 65 centimetre mill. The same stand 
includes a Borssat engine of 15 horse-power fed by 
a Field boiler. 

In the system of the firm of MM. Marriotte Fréres 
et Boffy there is employed a mill in which metallic 
discs are substituted for the ordinary grindstones. 
It thus constitutes an intermediate stage between 
the ordinary and the roller systems. Upon a 
vertical shaft there are two horizontal grinding 
surfaces with hard grooved faces, mounted upon a 
cast-iron framing. The mill weighs about 10 ewt., 
and occupies about one square yard of floor space. 
The upper disc, which is the only one that moves, 
runs at a speed of 250 to 270 revolutions per minute. 

In 1874, M. Frederic Wegmann, of Ziirich, inau- 
gurated the method of grinding grain by means of 
rolls of hard porcelain. These rolls, which were of 


* See ENGINEFRING, vol. XXXi., pages 33 8, 363, 390, 417, 
430, 468, 494, 519, 571. 





| teeth, and giving it out at the external ring. 


unglazed porcelain, slightly porous and roughened 
on the surface, obtain a better bite on the material 
than the smooth metal rolls employed for the same 
purpose. These machines were shown in London 
in 1881 by Messrs. Child and Sons, but since that 
time modifications have been made in the method 
of driving. The differential speed of the two rollers 
is obtained by three wheels geared together, the 
one being keyed on the shaft of the movable roll, 
the second turning freely on an eccentric and gear- 
ing with the first, while the third is fixed upona 
driving shaft, and gears with an internal ring cast 
in the interior of the second wheel. The second 
wheel thus acts as an intermediary between the first 
and the third, receiving the power at its internal 
It is 
capable of being easily moved, and thus when the 
rolls wear or are re-turned, there is no need to re- 


| place the driving wheels. 


In the mills of MM. Beyer Freres, besides the 
differential movement of the rolls, one of them has 
areciprocating movement. All these machines re- 


| quire for their production special lathes for turning 


up the porcelain. M. Wegmann, La Société de Con- 


| struction Suisse Oerlikon, and M. Beyer, exhibit 


| the display. 


lathes for this purpose, designed to take the roll 
and its spindle. The cutting point used is a black 
diamond. 

Mills with metal rollers are exhibited in great 
numbers, and, indeed, form the salient feature of 
It would be wearisome to mention 
them seriatim, for they are all constructed upon the 


| same principle, and we must content ourselves with 
|a passing description of such accessory points as 


| seem to require it. 


In the great hall, in which are 
contained the machinery in motion and the com- 


| plete mills, we find successively the installations of 





| machinery. 








MM. Rose Fréres, of Poiesy, driven by a Calla 
portable engine ; the machines of MM. Brault and 
Teisset, driven by a Weyher and Richemond engine ; 
the machines of MM. Ganz, of Buda-Pesth, shown by 


| La Société de Construction de Passy ; the stand of 


Messrs. Robey and Fred. Hall, of Lincoln, with a 
Robey engine ; the installation of Philippot, Schnei- 
der, and Jaquet, of Strasburg; the stand of M. 
Georges Kolb, of Luneville; that of Messrs. 
Robinson and Sons, of Rochdale, and lastly that of 
MM. Quiri, of Strasburg. In the second hall, which 
contains the accessories of milling, we find the roller 
mills of MM. Daverio, of Ziirich ; Boshardt, of 
Dijon ; La Société de St. Requier ; Dardel, of Melun ; 


| Seck Brothers, of Drende ; Amandus Kahl, of Ham- 


burg ; Keck, of Nuremberg ; Charpentier-Page, of 
Valdoye ; and John Fiechter and Sons, of Liverpool. 
This long enumeration is given to show how, in the 
last few years, the manufacture and use of roller 
mills have spread to all parts. In connection with 
these mills there are shown lathes for turning and 
grooving the rolls, which are covered with rifled 
grooves for reducing the grain, while those for the 
semolina are ordinarily smooth, but sometimes also 
grooved. The most interesting types of these 
lathes are shown by MM. Escher, Wyss, and Co., 
and La Société Suisse Oerlikon, of Ziirich. 

We will now turn to another class of machinery 
which, if we followed the order of manufacture, 
should have been mentioned first, viz., the cleaning 
Wheat is in general mixed with a cer- 
tain amount of materials which dirty the flour if 
they are not eliminated before the grinding process 
is commenced. These impurities are of different 
kinds, some exterior to the grain and some within 
it. There are, among the former, foreign seeds, 
oats, dust, soil; among the latter, matters adherent 
to the grain, and entering into its composition. Ifa 
grain of wheat (Figs. 6 and 7) be observed attentively 
it will be seen that it is of an ellipsoidal form, and 
that it is divided longitudinally by a crease. It has 
a triple envelope composed by an exterior rough 
covering ending in a bunch of hairs or bristles. 


This covering is very friable and dust easily attaches | 


itself to it. It can, however, be removed in the | 
cleaning process. Below this there are two other 


coverings less friable, and the three together re- 
present about 3 per cent. of the total weight of the 
grain. The wheat itself is likewise composed of 
three parts. The central portion is the whitest, 


but at the same time the least nourishing ; around | 
this come white grains, and beyond these the other , 
Atthe | 


grains which are hard, but more nutritious. 
end there is found the germ, a fatty body contain- 
ing an oil, which is liable to grow rancid under 
the influence of heat and time, and to give to 
the grain a disagreeable soapy taste. The flours 
prepared by roller grinding, which is always 








preceded by a degerminating process, are not 


subject to this inconvenience. But, on the 
other hand, it has been stated that they produce a 
bread which is less plastic, and becomes hard more 
rapidly, than that made from flour which has been 
ground between millstones, and which is usually 
not degerminated. M. Ch. Lucas, manager of the 
flour market ‘‘ Neuf Marques,” states that he has 
taken equal portions of roller-ground flour, and has 
added to one of them a small quantity of oil of 
Fic. 6. 
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sweet almonds, corresponding in amount to that 
found in the germs, and of a similar taste. He has 
thus produced two samples of bread, and the second, 
submitted to the examination of experts, has been 
found to be the more preferable, of an agreeable 
flavour, and with good keeping qualities. From 
this M. Lucas concludes that the presence of the 
germ is far from being hurtful in flours which are 
to be baked immediately ; but that, on the con- 
trary, its elimination is imperative when the flour 
is designed to be kept for a time before being used. 
He adds that flour made from oats should be mixed 
with about 25 per cent. of oil to render the process 
of breadmaking more easy and the flavour more 
agreeable. 

The operations which precede the grinding, con- 
sist in separating from the grain the impurities 
with which it is mixed, of cleaning the surface, of 
removing the germ and the beard, and of cleansing 
the crease from the dust it contains. For these opera- 
tions there are used : Screens and sifters to separate 
the gravel, sand, dust, &c. ; winnowing machines 
to separate bodies of a volume equal to that of 





| the grains of wheat, but lighter than it, grain of 
bad quality, foreign seeds, &c. ; honeycomb sorters 
which separate the grains which are long and 
round, and about the same specific gravity as 
wheat ; magnetic separators which take out all par- 
| ticles of iron. 

Next come the grain-cleaning operations, per- 
| formed by revolving brushes, Eureka machines, €c. 
i All these apparatus are represented at the Ex- 
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FRAME FOR 42-Fr. SALOON CARRIAGE; LONDON AND NORTH-WESTERN RAILWAY 
CONSTRUCTED FROM THE DESIGNS OF MR. F. W. 


WEBB, CHIEF 
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of the vat is a shaft provided with wings which 
agitate the grain. The heavy matters fall into 
the bottom, which is conical, from which they 
are removed from time to time by opening a valve. 
The water enters under pressure at the lower part, 
and escapes by an overflow carrying the dirt and light 
materials with it. The beaters make from nine to 
ten revolutions per minute. The washed grain 
leaves by aspout, and descends through a conduit 
with a corrugated bottom, which catches and detains 
the small stones, into the base of a vertical drying 
cylinder. Through this there passes a shaft turning 
at 350 revolutions per minute, and furnished with a 
series of spiral arms which raise the grain as it is 
being dried. When the grain arrives at the top of 
this cylinder, it is delivered into a second, parallel 
with it, and in it the drying is completed by aid of 
afan. An almost similar machine is exhibited by 
M. A. Maurel, of Marseilles. 

M. Charpentier shows a vertical centrifugal sepa- 
rator, consisting of an upright hollow shaft, into the 
centre of which the grain is delivered, and from 
which it descends on to a distributing plate rotating | 
with the shaft. It is thrown to the edge of the | 


| 


plate by the centrifugal force, and loses its velocity | 





upon a series of angle-irons, along which it falls 
into circular shoots disposed in zig-zag fashion. 
From there it proceeds, at a small velocity, into a 
circular aspirating passage, which delivers it into a 
reservoir, from whence a creeper directs it into an 
outlet tube. The stones, nails, and hard rubbish 
which might injure the grinding apparatus fall by 
their weight into a circular collector which removes 
them. 

In the same pavilion M. Millot, of Ziirich, shows 
a double-dividing aspirator for cleaning grain, 
which combines a sieving action with a powerful 
aspiration. The grain is distributed upon the sieve. 
which performs the office of sizer. The grains, 
separated into sizes, fall at each end of the apparatus 
into four vertical channels which divide the ma- 
terials according to their density. The machine is 
thus a sort of winnower, and as it is double it turns 
outa double quantity of cleaned grain without oc- 
cupying an increased space, or requiring more 
motive power. 

(To be continued.) 





Coat IN Mexico.—It is reported that a vein of bitu- 
minous coal has been discovered in Mexico near the line 
of the Mexican Central Railroad. 
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SALOON CARRIAGE ; LONDON AND 
| NORTH-WESTERN RAILWAY. 


ADJOINING Mr. Webb’s compound locomotive at the 
International Inventions Exhibition, there is shown a 
model of one of the 42 ft. saloon carriages which have 
lately been adopted as a standard type by the London 
and North-Western Railway Company. These car- 
riages, which are 42 ft. long by 8 ft. 6 in. wide over 
the bodies and 46 ft. long over buffers, are carried on 
four pairs of wheels, the two inner pairs,’which are 
| placed at 16 ft. centres, being provided with ordinary 

axle-boxes and hornplates, while the two outer pairs 

| are fitted with an arrangement of radial axles designed 
by Mr. F. W. Webb, and which is equivalent in its 
action to the radial axle-boxes adopted on many of 
| his engines. The outer pairs of wheels are 8 ft. out- 
| side the inner pairs, thus making the total wheel base 
of the vehicle 32 ft. 

We give on the present and opposite pages engrav- 
| ings of the underframe of one of these carriages which 
| will show the whole arrangement clearly. Figs. 1, 2, 

and 3 are respectively a side elevation, longitudinal 
section, and plan of half the underframe, while cross 
sections and detail views are given in Figs. 4 to 11; 
Fig. 12 is a diagram view showing the positions of the 
wheels. The underframe is chiefly of steel, but is pro- 
vided with timber longitudinals and diagonal struts, 
in addition to a strong system of diagonal ties. 
Referring to Figs. 1, 2, and 9, it will be seen that 
each outer axle has its axle-boxes guided by hornplates 
forming part of an independent frame which is capable 
of moving laterally under the main frame of the car- 
riage, the direction of its movement however being 
controlled by suitable curved guide blocks as shown, 
so that it can only move along an arc of a circle of 
6 ft. 9 in. radius. The lateral play allowed is 24 in. 
in each direction from a central position, the movement 
being controlled by a central spring which is compressed 
by the movement of the lower frame to either the right 
or left. At each corner of each lower frame (see Fig. 9) 
are castings upon which slipper blocks attached to 
the main frame bear, the weight being thus transmitted 
to the lower frame and all tendency to rolling on the 
| lower frame—a motion which sometimes occurs with 
| bogies—being avoided. 
| The whole arrangement is simple and effective, and 
| the carriages thus fitted ride well. At the Inventions 
| Exhibition there is shown in connection with the model 
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a short piece of line made with plain and § curves, and 
by running the model over this the efficient action of 
the radial axle arrangement can be very clearly seen. 








TANK LOCOMOTIVE. 

On page 667 we illustrate an outside cylinder tank 
locomotive, constructed by Messrs. Dick, Kerr, and Co, 
of London, and shown by them at the International 
Inventions Exhibition. It is of 2 ft. 6. in. gauge, and 
has cylinders 7 in. in diameter by 12 in. stroke. It 
has four coupled wheels 2 ft. 3 in. in diameter with 
a two-wheeled Bissel bogie at the leading end the 
bogie wheels being 1 ft. 4 in. in diameter. The 
wheel base of the coupled wheels is 4 ft. The 
axles are of Bessemer steel 3} in. in diameter, the 
journals being 3} in. by 4$ in. The crank-pins are 
12 in. in diameter by 1{ in. long. The framing con- 
sists of two sclid plates ,°; in. thick by 20} in. deep, 
and 14 ft. 44 in. long, running from end to end of the 
engine. 

The boiler is 10 ft. 3 in. long over all, of mild 
steel. The barrel is 2 ft. 3 in. in diameter, of 
2; in. plates, each ring being made of one plate, and 
the longitudinal seams double-rivetted. The outer 
shell of the firebox is of 2 in. plates ; it is 2 ft. 6 in. 
long by 2 ft. 8 in. wide, by 3 ft. 4} in. high. The fire- 
box is of best copper plates, the crown, the sides and 
the firedoor plates being 3 in. thick, and the tubeplate 
din. thick. The firebox is 2 ft. 1} in. by 1 ft. 74 in 
by 2 ft. 6 in., and has a heating surface of 21] square 
feet. There are 40 solid drawn brass tubes 1} in. in 


diameter, 6 ft. 3 in. long, their heating surface being | 


114 square feet. The steam pressure is 120 lb. per square 
inch. 

The valve motion, which forms a special feature 
of the engine, is shown in Figs. 2 and 3, and is 
of the kind invented by Mr. Alexander Morton. It 
is arranged over the slide bars and is thus well above 
the road bed, and in a position favourable for oiling 
and inspection. The valve gear is worked from the 
movable point A, which is varied in relation to the 
connecting rod by means of the overhung crank E and 
link B. ‘The links C are coupled to a fixed point at 
one end and vibrate from right to left, carrying the 
fulerum N of the lever F through a circular are. The 
lever F has an extended end G so far distant from N 
as just to give it a vertical travel equal in amount to 
the lap and lead of the slide valve, while the horizontal 
travel agrees with the minor axis of the elliptical | 
figures described by the movable point A. The links | 
H are connected at one end to the centre G, and thus | 
follow it through the ellipse. The other ends are 


+ | broad, are built across the ends of the citadel. 


| ship. 





everywhere firm, and that only exceptional defections 
as worst need be anticipated fora month tocome. The 
weakest point in the manufacturers’ position is that they 
are all pushing their annual repairs day and night, and 
seem to be anxious to complete them as soon as pos- 
sible. The demand for material has not improved. 
There are very few stocks upon which to call in case 
of an improving demand ; 4200 tons of iron is the daily 
production of the district in suspension, or over 
100,000, tons per month. In Allegheny county alone, 
there is a decrease in the production of plate and 
sheet iron from 81,000 tons in 1881 to 69,000 tons 
in 1884. In Philadelphia the sheet iron capacity 
has increased from 7570 tons to 8173 tons. In Central 
Pennsylvania from 17,560 tons to 31,343 tons. Every 
day develops more confidence among manufacturers, 
Several mills expect to resume with either non-union 
men or dissatisfied unionists. In Youngstown, Sharon, 
Wheeling, and throughout all the western iron centres, 
the same condition exists. A large amount of pipe 
work is being done in the western end of the State. 
The railroad companies are extending their mileage 
into new regions for the purpose of increasing traffic. 
No long lines are projected. In Eastern Pennsylvania 
much interest is centred upon the right of the Balti- 
more and Ohio Company to gain an entrance into 
Philadelphia. The Pennsylvania Company, with its 
powerful political control, has thus far successfully 
opposed the Maryland Corporation. ‘The public senti- 
ment is decidedly in favour of competition, which will 
be developed by the establishment of terminal facilities 
in this city, offered by the Baltimore and Ohio Com- 
pany. The building of railroads is likely te attract a 
good deal of attention during the next few months. 
The rail-makers have had several inquiries within a 
few days for large blocks, prices 26 dols. There will 
be no movement to increase the production of crude 
and finished iron until after July Ist. In the meantime 
concessions from one side or the other are looked for. 
Should,the look-out give indications of being permanent, 
an active demand will naturally spring up in a few 
weeks which will test the determination of the manu- 
facturers to prolong the contest. The Nail Association 
both east and west will continue their policy of restric- 
tion until the surplus stocks are absorbed. The plate 
and bridge iron-makers have very little business on 
their books. ‘The sheet-iron makers are working only 
on orders, Very little foreign material is arriving. 
Stocks of pig iron at New York, May Ist, were 3400 tons, 
steel wire rods 5549 tons. The export of copper con- 
tinues. There is a little movement in the metals and 
the mines in the north-west and west are working 
slack. The volume of general business is not increas- 


the load line, and to a height of 2 ft. 6 in. above the 
water line. Across the ends of the citadel are bulk- 
heads of 18 in. and 16 in. compound armour, and on 
the upper deck, between the sides and the barbettes, 
are screens 6 in. thick. The sides of the vessel above 
the upper deck, where the broadside batteries are 
placed, are of steel 1 in. thick. The two barbettes on 
the upper deck measure 60 ft. in length by 45 ft. in 
width, and are pear-shaped in plan. They are covered 
with steel-faced armour 14 in. in thickness in the 
more exposed portions, and 12 in. at the back. Hori- 
zontal protection is afforded by a water-tight deck 
over the hold the whole length of the vessel, below the 
boilers, engines, and magazines. Over these there 
comes an armoured deck built up of two thicknesses 
of 4 in. plating, and one layer of 2 in. thick, making 
3 in. in all. At the sides and ends of the citadel this 
protective deck slopes down to meet the lower edge of 
the side armour, the mean depth of the deck below 
water being 3 ft. Below the main protective deck 
there is placed over the engines and boilers a light 
steel splinter deck, 3 in. thick. The coal bunkers are 
also made to aid in the defence of the ship against the 
entrance of shot. There is a thickness of 9 ft. of coal 
within the wing passages which run along the outer 
skin of the ship, and heavy canvas curtains are hung 
in the passages with the idea that if a shot should enter, 
| the cloth would be pressed into the hole by the rush of 
| water and would check its flow. Coal bunkers, 21 ft. 





Numerous openings are required for the purpose 
of circulation through the armoured deck, and these 
are all carefully guarded against the entrance of pro- 
jectiles. An armoured shaft, 6 ft. by 4 ft., covered 
| with 12 in. plates, provides a means of communication 
| between the magazine and each barbette. It is closed 

by doors which shut automatically as soon as the cage 
|is past, to prevent the fragments of an exploding shell 
| passing down it. The other openings in the deck can 
| be closed with sliding covers of the same thickness as 
| the deck, and all are made water-tight except the 
| hatches of the stokeholds and engine rooms, which 
have armour gratings and cofferdams with 3 in. glacis 
plating. The navigating officer is stationed in a conning 
tower measuring 8 ft. by 5 ft. 6 in. inside, and covered 
with 14 in. armour, situated at the rear of the for- 
ward barbette, and provided with means of communi- 
cation with all parts of the ship. 

The unarmoured ends are minutely subddivided, 
there being no less than 190 water-tight spaces in the 
The double bottom is carried beyond the citadel 
bulkheads in both directions. The rig is confined to 
a solitary pole mast, intended for signalling purposes, 





jointed to a slide block capable of being moved in the 
quadrant I at the end of the valve spindle Q. 

We append the following table of particulars of the 
engine : 


Diameter of cylinders 


” 

Rigid wheel 
Gauge ... aos 
Tank capacity .. nee 
Fuel space capacity ... 
Heating surface 

Grate x 

Weight, net 


7 in. by 12 in. stroke 
wheels over tyres 2 ft. 3 in. 
base me 4 ft. 
2 ft. 6 in. 
‘5 165 gals. 
... about 6 cwt. 
135 sq. ft. 


| 


| 


| 
H.M.S. ‘‘ BENBOW.” | 
Ox Monday last there was launched, from the} 
Thames Iron Works, Millwall, H.M.S. Benbow, the | 
last specimen of the Admiral class, which includes 
the Collingwood, the Rodney, the Howe, the Camper- 
down, and the Anson. The Benbow is of 10,000 tons 
burden, or 300 tons more than the Rodney and the 
Howe, and 850 tons more than the Collingwood. Her 
principal dimensions are: Length, 330 ft.; breadth 
(extreme), 68 ft. 6 in. ; draught, forward 26 ft. 3 in., 
aft 27 ft. 3 in. ; displacement, 10,050 tons. The en- 
gines, by Messrs. Maudslay, Sons, and Field, are to give | 
7500 indicated horse-power with natural draught, and | 
9800 horse-power with forced draught, and the speed 
is expected to be nearly 17 knots. The armament con- 
sists of two 110-ton Armstrong guns, disposed in isolated 
barbettes, forward and aft of the citadel, which contains | 
five 6-in. breechloaders in each side, the end guns being | 
likewise so mounted that they can be turned to fire | 
through the ends of the citadel, directly fore and aft. | 
Eight 6-pounder quick-firing guns will be arranged on | 


wil tons 7 cwt. 








| 
| 
| 


| 


the spar deck, and other similar guns in the upper | 
cylindrical towers, of 6 ft. 6 in. diameter, at each | 
corner of the spar deck, and will consist of 5-barrel | 
can be mounted on the tops of the armour screens on 
the upper deck. Five torpedo ports are provided ; 
while a powerful ram completes the armament of this | 
formidable vessel. 


deck. One set of machine guns will be fitted in semi- | 

rifle-calibre Nordenfelts. Another set of Gardner guns 

one exactly in the stem, and two on each broadside, | 
So much for the means of attack. For the defence | 


| boat equipment includes a second-class torpedo boat, 
| a 48 ft. steam picket boat, a 37 ft. steam pinnace, and 


| of 52in. diameter, and four low-pressure cylinders of 
| 74 in. diameter, with a stroke of 3 ft. 9 in. 
| crankshaft and propeller shafts are of Whitworth com- 
| pressed steel, and the frames and standards of cast 


and for carrying a machine gun in the top. The steam | ing. The anthracite coal combination is threatened 
with internal dissensions because of the backwardness 
of manufacturing demand and the steady increase in 
a 42 ft. launch. the supply of bituminous coal. 
The engines are of the three-cylinder inverted com- 


pound type, They have two high-pressure cylinders 





NOTES FROM THE SOUTH-WEST. 

The ‘* Rodney”.—On Thursday the Rodney, 10, steel 
barbette ship, proceeded to Sheerness for the contractor's 
trials of machinery, which are to continue for eight days. 
Messrs. R. Sennett and J. G. Wildish, inspecting otticers 
from the Admiralty, were present, as well as Mr. E. C, 
Warren, chief constructor. The contractors, Messrs. 
Humphrey, Tennant, andCo., were represented by Mr. 
J. Humphrey, one of the partners. This vessel, the most 
formidable steel-clad afloat, was launched by the Duchess 
of Edinburgh in October, 1884. 


The Dominion Line.—The screw steamer Texas, of the 
Dominion Line, was expected to arrive at the Avonmouth 
Dock, Bristol, yesterday (Thursday). Besides a general 
cargo she has about 400 head of Canadian cattle on board, 
She isa screw brig of 2372 tons, with four bulkheads ; 
325 ft. 5 in. long; 36 ft. 3 in. beam ; 25 ft. 4 in. deep, 
with three decks ; poop, 60 ft. long ; forecastle, 45 ft. She 
was built at Dumbarton in 1872 by Messrs. McMillan, 
and was designed by Messrs. J. and J. Thompson, of 
Glasgow. She is fitted with two compound engines of 300 
horse-power. 


Pontypridd, Caerphilly, and Newport Railway.—This 
Bill came before the examiner for consideration in the 
House of Lords on Thursday. It seeks power to extend 
the time for the purchase of lands and for the completion 
of certain works authorised in 1882, to authorise the 
release of the deposit in respect of railways authorised by 
an Act of 1878, to empower the company to use portions 
of the Monmouthshire railways and the railways and 
sidings in connection with the several docks at Newport, 
and to enter into working and traffic agreements with the 
Great Westernand the Alexandra Dock and Railway Com- 
panies- Compliance with the requisite Standing Orders 
having been proved, the Bill was allowed to proceed, 


Atlantic Teleyraphy.—The cable steamship Faraday, of 
London, arrived in Mount’s Bay roads, on Wednesday 
evening, after having laid a new telegraph cable between 
Waterville (Killarney) and Weston-super-Mare. The 
new cable is to be used in connectiun with others already 
laid between New York and Waterville for the Mackay- 
Bennett line, two of whose cables are now at work. The 


The 


steel. The twin propellers are four-bladed, with a 
diameter of 16 ft. There are twelve boilers, each 
12 ft. 4 in. by 14ft. 1 in. by 9 ft. 11 in. long, contain- 
ing in all 36 furnaces. The heating surface is 20,440 
square feet, and the condensing surface 17,000 square 
feet. 

The Benbow is fitted with Baxter’s patent vertical 
steam windlass and capstan gear, which dispenses 
with the use of four cable-holders or compressors as 
has hitherto been customary in ships of war, as by 
this arrangement the two sheet cables may be worked 
by the same cable holders as the two best bower 
cables. The capstans both forward and aft are fitted 
with Baxter’s waved wheel for working and holding 
wire ropes, these being arranged above the chain 
cable holders. The after capstan is one of Baxter’s 
safety capstans fitted with a frictional brake by which 
the cable may be veered as well as hove in. The 
brake thus forms the only connection when set up 
between the barhead and the capstan proper. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 6, 1885. 

Tue lock-out of the Manufacturers’ Alliance through- 
out the west is now fairly inaugurated, The work- 
men agreed to accept a 10 per cent. reduction, but in- 
sisted on being paid for inferior iron, which has always 
been the subject of dispute, and has never yet been paid 
for at full rates. If this concession were granted by the 
employers, it would mean simply that a premium 
would be offered for carelessness, and that the ratio of 
the inferior iron to the well-made product would in- 
crease. The manufacturers prefer a suspension for a 
few weeks. The general opinion is that the workmen 
will yield, but the workmen themselves say they will 





there is provided on either side a belt of armour ex-| not do so under any circumstances, because under 
tending over five-elevenths of the length of the ship. | existing conditions a yielding would jeopardise their 
It is of the steel-faced type, 150 ft. in iength, 18 in. 
thick, and covers the sides to a depth of 5 ft, below 


| 


| 


control over the mills throughout the country. Private 
circulars just issued show that the manufacturers are 





short sections from both Waterville and Weston-super- 
Mare had been previously laid and the cable paid out. 

New Reservoir for Cardif.—Major Marindin having 
been appointed by the Board of Trade, on the application 
of the Merthyr Local Board to inspect the works proposed 
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to be carried out by the Cardiff Town Council at the Taff 
Fawr reservoir, visited Merthyr on Saturday and pro- 
ceeded to the site of the reservoir. Major Marindin’s 
specific business was to inspect the embankments, founda- 
tions, &c., of the proposed reservoir, and to report to the 
Board of Trade thereon. Shafts are now being sunk, and 
it is anticipated that the inspector will make a favourable 
report. 

Hloucester Wagon Company (Limited).—Mr. G. Platt, 
of the firm of Messrs. Fielding and Platt, engineers, of 
Gloucester, has been elected a director of this company, 
to fill the vacancy caused by the resignation of the late 
chairman, Mr. J. Keynolds, 


A Torpedo Ranye for Portsmouth.—The Lords of the 
Admiralty have purchased for 20,000/. Great Horsea 
Island, situate in the upper reaches of Portsmouth har- 
bour, and the work of constructing an extensive torpedo 
range is to be proceeded with immediately. The island, 
which has hitherto been used as a grazing farm, comprises 
about 130 acres, and from its peculiar and isolated posi- 
tion inthe harbour and near the mainland, it is emi- 
neutly suited for the purposes to which it is to be appro- 
pniated. It is proposed to excavate the whole of the mud 
in the vicinity, and so create a canal or range for torpedo 
practice, over 1000 yards in length, while a bridge is to be 
erected tu connect the island withthe shore. This year’s 
estimates contain a grant for these purposes of 70,000/., of 
which sum 25,000/. is to be expended during the current 
financial year. Inthe same estimates 40,000/. is set apart 
for the erection of fireproof torpedo stores, workshops, 
&c., on the island, and of this sum 10,000/. is to be ex- 
pended during the present year. 

Brecon and Merthyr Tydfil Junction Railway.—A special 
meeting of the proprietors of this company was held on 
Thursday at the office, Palmerston Buildings, Bishops- 
gate-street, London, for the purpose of considering the 
Alexandra (Newport and South Wales) Docks and Rail- 
way Bill now before Parliament. Mr. H. 1". Slattery 
presided. The act is one for empowering the Alexandra 
(Newport and South Wales) Docks and Railway Company 
to make a railway from its Alexandra Dock to its Newport 
Dock and other works, and for other purposes. The works 
are to be completed within five years ‘om the passing of 
the Act. The additional capital is 60,000/., and the com- 
pany is empowered to borrow 20,000/. ; and power is also 
sought to create debenture stock. Upon the motion of 
the chairman the Bill was approved. 


Mining in North Devon.—A rich lode of silver-lead ore 
is reported to have been discovered in the neighbourhood 
of Combemartin. The mining industry of Combemartin 
has been at a low ebb for several years past, but may nuw 
revive. 








Cardiff Tramways Extensions.—A_ provisional order 
authorising the Cardiff Tramways Company (Limited), 
to construct additional tramways in the borough, came 
on Thursday before the unopposed committee of the 
House of Commons, presided over by Sir A. Otway 
(chairman of Ways and Means). The measure was passed 
and ordered to be reported to the House. 


Newport.—The steam coal trade has continued in a fairly 
satisfactory state. A cargo of about 1570 tons of patent 
fuel has been despatched during the week to Oran by the 
steamship Blythville. The iron ore market continues 
dull, The manufactured iron and kindred trades are 
quiet ; the leading works have a moderate supply of 
orders, but a want of activity is generally noticeable. 
Last week’s coal shipments amounted to 56,027 tons. 
From Bilbao there arrived 4480 tons.of iron ore, and 4370 
tons came to hand from other sources. 


Cardif.—The steam coal trade has continued active. 
An important contract has been given by the Admiralty 
to the Powell Duffryn Steam Coal Company. Prices are 
firm. The exportation of patent fuel continues on a large 
scale. Last week’s clearances comprised 181,162 tons of 
coal, 5381 tons of patent fuel, and 2950 tons of iron. 
Fron Bilbao there arrived 2544 tons of iron ore, and 523 
tons came to hand from other sources. 


NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market. — The pig-iron warrant 
market was very weak on Thursday of ia week, and 
prices had a further relapse of 2d. per ton, and touched 
41s. 1d-, a price not quoted since the middle of January. 
During the forenoon there were transactions at from 
41s. 34d. down to 41s, 14d. cash, also at 41s. 5d. down to 
41s. 24d. one month, with sellers at the lowest quo- 
tations, and buyers offering $d. per ton lower. Weakness 
was again the rule in the market on Friday, and prices de- 
clined even further than on Thursday, touching 40s. 11d. 
per ton, or 4d. per ton under the lowest quotation during 
the depression of last February, and the market closed 
2d. per ton lower than on the previous day. There were 
transactions on forenoon ’Change at 41s. O}d. and 41s. 
cash, also at 4ts. 2d., 41s. 14d., and 41s, 1d. one month, 
and the close was buyers at 41s. cash and 41s. 1d. one 
month. In the afternoon the market closed with sellers 
at 40s. 114d. and 41s. 04d.cash and one month, respectively, 
with buyers offering 4d. lower per ton. Monday’s market 
was very flat, and transactions were reported during the 
forenoon down to 40s. 10}d. cash and 40s 11d., and the 
close was sellers at 40s. 10}d. cash and 40s. 11jd. one 
month, with buyers offering 4d. less per ton. Business 
was done during the afternoon at 40s. 9d. cash and 
40s. 10d. one month, with buyers at the close at 40s. 94d. 
cash and 40s. 10}d. one month, and sellers at 4d. per ton 
higher. An upward movement took place yesterday, the 
quotations advancing to 40s. 11d. cash and 41s. one month 
during the forenoon market, while at the close in the after- 








noon buyers were offering 41s. cash and 41s. 1d. one month, 
with sellers asking 4d. perton more. The following is the 
official report a to-day’s market: ‘‘ In the forenoon 
business was done at 41s. to 41s. 1d. cash, also at 41s. 1d. 
to 41s. 24d. one month, closing sellers 41s. 1d. cash and 
41s, 24d. one month, buyers 4d. per ton less. In the after- 
noon business was done at 41s. O}d. cash and 41s. 2d. one 
month, closing sellers 41s. ld. cash and 41s. 2d. one 
month, buyers i? per ton less. There has been a fairly 
good turnover during the past week in warrants, with a 
marked disposition on the part of holders to sell, but the 
buying has been almost confined to members of the trade 
for the covering of over sales, there being very little desire 
shown by outside investors to turn their attention to 
warrants, The depression latterly existing has been 
rendered more acute by the political outlook. No change 
is showing itself in the condition of trade generally, or if 
any it is rather for the worse. Both from the Continent 
and from America, the reports continue to be most un- 
satisfactory. A fair quantity of pig-iron is being con- 
sumed locally, much of it in the pipe foundries, which are 
tolerably en employed on home and foreign orders, Not 
much work is being done by the makers of malleable 
iron, owing to the limitation in demand through the 
depression in the shipbuilding trade; but the steel 
works are very actively engaged. There are again 91 
blast furnaces in operation, one having been blown out 
at Glengarnock Iron Works. A year ago there were 95 
furnaces blowing. Last week’s shipments of pig-iron 
from all Scottish ports amounted to 9916 tons, as com- 
pared with 8780 tons in the preceding week, and 11,151 
tons in the corresponding week of last year. They included 


585 tons to the United States, 1227 tons to Canada, 485 | 


tons to India, 1300 tons to Australia, &c., 210 tons to 
France, 390 tons to Italy, 800 tons to Germany, 270 tons 


to Holland, 186 tons to Spain and Portugal, and lesser | 


quantities to other countries. The stock of pig-iron in 
Messrs. Connal and Co.’s public warrant stores yesterday 
afternoon stood at 599,244 tons, as compared with 598,192 


tons yesterday week, showing an increase of 1052 tons over | 


the week. 


New Railway Viaduct.—The directors of the Glasgow 
and South-Western Railway having resolved to replace the 
wooden bridge over the Urr, near to Dalbeattie, on the 
Castle Douglas branch, by a large girder viaduct, the work 
has been let to Mr. J. B. A. M‘Kinnell, of the Dumfries 
Iron Works, the contract price being about 15,000/. The 
mnetal length of the viaduct is to be 426 yards and 825 tons 
of metal will be employed in its construction. It will be 
founded on fourteen iron cylinders, 8 ft. in diameter, and 
filled with concrete. These will be of an average height 
of about 20ft., and they will be surmounted by masses of 
solid masonry on which the girders will be extended. The 
rails will be about 33ft. above the ordinary water level. 
The old bridge is of sufficient width to carry a double line 
of rails and half of it will be retained until the new struc- 
ture is sufficiently advanced to allow of the traffic being 
transferred to it. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
large attendance on ‘Change, but again the market was 
in a most depressed condition. From all parts the reports 
are gloomy, and there does not appear to be a single re- 
deeming feature to brighten the prospects of the summer 
trade. No. 3g.m.b. is still offered at 32s. 3d. per ton 
f.o.b. Tees. The requirements of buyers are easily 
met, and the transactions from day to day are of 
the most trifling description. There is still a dis- 
position on the part of buyers to hold off in the hope 
of even lower prices. Shipments this month have been 
rather better, there having been exported from Middles- 
brough up to date 40,000 tons of pig iron as compared 
with 30,900 tons for the same date in May last, and 37,900 
tons to the corresponding time last year. The increase is 
chiefly toScotland, where the competition is now very 
severe between imported and native irons. The de- 
mand from abroad is still languid and the exports to 
the Continent are exceptionally poor for this time 
of year. Hematite pig iron remains dull at 43. 6d. 
per ton for Nos, 1, 2, and 3, f.o.b. west coast ports. Manu- 
factured iron is easier in price and there is less doing in 
consequence of the falling off in shipbuilding. On the 
northern rivers vessels are being rapidly finished and few 
fresh contracts are coming to hand owing to the unremune- 
rative freights now ruling. Steel shipbuilding material is 
not so firm. Steel ship plates are now offered at 7/. 5s., 
iron ship plates at 4/. 17s. 6d., and angles at 4/. 12s. 6d. 
per ton, less 24 per cent. at works. The Eston steel rail 
mills of Messrs. Bolckow, Vaughan, and Co., continue 
idle for want of orders. 


Engineering and Shipbuilding.—There is a fair amount 
of engineering work in the north. Messrs. Hawkes, 
Crawshay, and Co., of Gateshead, are executing work for 
India ; Messrs. R. and W. Hawthorn, of Newcastle, are 
full of marine engine work, and the other chief engine 
builders have still many contracts on hand.  Ship- 
builders are getting rapidly through their orders, and 
renewals come in very slowly. On Saturday the largest 
sailing ship ever built by Palmer’s Shipbuilding and Iron 
Company was launched from their yard at Jarrow. She 
has been built to the order of a Liverpool firm. Her 
length is 277 ft., her breadth 40ft., and her net register 
is 2000 tons. She is rigged as a three-masted ship, and is 
fitted with all the newest appliances. On the some day 
there was launched from Sir W. G. Armstrong, Mitchell, 
and Co’s. extensive yard at Elswick, a splendid torpedo 
cruiser for the Austro-Hungarian Government named the 
Panther, A sister ship to the Panther, and built for 


the same Government, is on the stocks, and it is expected 
that she will be ready for launching in a short time. At 
the same yard active preparations are being made for 
the construction of the ironclad Renown for the English 
Navy. There was also launched on Saturday from 
Messrs. M. Pearse and Co.’s yard at Stockton a fine 
screw steamer 350 ft. in length, and of the highest class 
at Lloyd’s, for the Indian trade. This vessel, which was 
named the Akaba, is being engined by Messrs. Blair and 
Co., of Stockton. 


The Cleveland Mine Owners and their Wages.—A deputa- 
tion of workmen had an interview with the Cleveland Mine 
Owners at Middlesbrough, on Tuesday. The owners ex- 
plained the conditions upon which they were willing to re- 
new asliding scale. Thereservation had reference chiefly to 
machine work, and local questions about which due noti- 
fication will be given. The deputation stated that they 
would communicate with the workmen generally through- 
out the Cleveland district, and another conference with 
the owners will be held at the end of this month. 


The Coal and Coke Trades.—The coal and coke trades 
are dull, and prices are unaltered. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

| John Brown and Co., Limited.—This company has paid 
|an interim dividend of 2/. per share, and with a further 
| dividend of 3/. per share makes 5/. per share, or a divi- 
|dend at the rate of 6/. 133. 4d. per cent. per annum on 
| the amount paid up. 

Coal Trade of Hull.—At the meeting of the Coal Com- 
mittee of the Hull Corporation, on Wednesday, it was 

| reported that the total entries of coal into Hull for May 
| were 63,000 tons against 115,672 tons in the previous year, 
being a decrease of 52,584. The total entries for the 
| current year were 429,656 tons against 506,192 tons in the 
| same period last year. 
Hull Water Supply.—At a meeting of the Water 
| Works Committee of the Hull Corporation, a letter, dated 
| the 22nd ult., from Mr. F. Reckitt, chairman of the 
Newington Water Works, was read. It contained a reso- 
| lution passed by the Water Works Board to the effect 
that the company are prepared to supply the Corporation 
for a period of two years from that date, with their sur- 
| plus water, which they estimate to be from one to two 
| million gallons daily, at the rate of 3d. per 1000 gallons, 
| the minimum quantity to be taken by the Corporation to 
| be not less than an average of one million gallons daily. 
The offer having been discussed, a resolution was moved 
by Mr. Ansell to the effect that the committee could not 
| see their way to recommend the council to agree to the 
| proposal, which would saddle the committee with a pay- 
ment of over 4500/. per year, even if no water were re- 
| quired, but the committee would be glad to deal with the 
Newington Company on fair commercial principles, and 
| were prepared to recommend the council tu agree that 
| should the Corporation require water from the company 
| the Corporation would at their own expense, and without 
|any cost to the Newington Company, make a junction 
| with the Newington works, and then pay the company a 
fair market price for so much water as they may from 
| time to time require. The motion was agreed to. 

Saxby Bridge.—The Commissioners of the Aucholme 
Drainage and Navigation are about to rebuild Saxby 
Bridge, near Brigg, which has for some time been in a de- 
plorable state, and has been considered unsafe for any- 
thing but cattle and light loads. The old wooden bridge 
is to be replaced by a handsome iron structure, to be 
erected from designs prepared by Mr. Alfred Atkinson, 
of Brigg, the engineer of the Commissioners. 














WatTER SupPiy IN Victorta.—The officers of the Vic- 
torian Water Supply Department have been making ar- 
rangements in accordance with the suggestion of a Water 
Conservation Commission, for the continuous gauging of 
several of the large rivers of Victoria. Attention will be 
directed to the whole of the important river systems on the 
north tide of the dividing range, and to a few principal 
rivers on the south side of the range. Some work has been 
performed by the Water Supply Department between 1881 
| and the present date towards ascertaining the volume of 
| water discharged by several of the principal rivers, but 
except in the case of the Goulburn none of the records are 
| anything like complete. Arrangements have been carried 
out fer the continuous gauging of the Mitta Mitta, the 
| Kiewa, and the Campaspe, and other streams will be dealt 
| with as soon as possible. 
| eos 
Tue Civit EncINEERS.—A banquet was given at the In- 
ventions Exhibition, on Wednesday last, to Sir Frederick 
| J. Bramwell, F.R.S., President of the Institution of Civil 
| Engineers, by the Council and officers. There were 
—- to meet the guest of the evening, Mr. Head, 
| President of the Mechanical Engineers ; Mr. Spagnoletti, 
| President of the Telegraph Engineers ; the Marquis of 
| Hamilton, C.B., Vice-Chairman, and Mr. E. Cunliffe- 
Owen, Secretary of the Inventions Exhibition ; the Right 
| Honourable Lord Bramwell and Sir F. A. Abel, CB. 
| honorary members; and the following officers: Mr. 
| Abernethy ; Sir W. G. Armstrong, C.B., ; Mr. Bateman; 
| Mr. Brunlees ; Mr. Fowler; Sir Charles Hutton Gregory, 
| K.C.M.G., and Mr. Hawksley, Past-Presidents ; Mr. 
| Berkley, Mr. Bruce, and Mr. Woods (in the chair), vice- 
presidents ; Mr. Hayter; Mr. Cooper; Sir Robert Raw- 
linson, C.B.; Mr. Giles, M.P.; Sir Henry Bessemer ; 
|Sir Edward Reed, K.C.B.; Mr. Baker; Sir Jas. N. 
| Douglass ; Mr. J. W. Barry; Mr. Preece, F.R.S.; Mr. 
| Fox; Mr. Stileman; Mr. Mansergh; Mr. Radcliffe; 
| Mr. J. S. Hargrove; Mr. W. Anderson; Mr. W. B. 
| Lewis; Dr. Pole, Honorary Secretary; and Mr. James 
| Forrest, the Secretary. 
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ELECTRIC LIGHTING OF THE SS. 





Messrs. J. D. F. ANDREWS AND Co., Woodside 
Electric Works, Glasgow, have recently completed, on 
board the s.s. Etruria, the last of two installations 
which in their extent surpass anything that has 
hitherto been attempted in the application of electric 
light to steamships. 

In the Umbria and Etruria the installations consist 
of about 850 lights each. The description of one in- 
stallation applies to both. The space allotted to the 
electric machinery is unusually large, measuring 32 ft. 
by 14 ft., and is situated on the lower deck amidships, 
forward of the engine-room. Here are placed four 
Brotherhood engines, two abreast, back to back, three of 
which have cylinders 8 in. in diameter by 6 in. stroke, 


and the other 6 in. in diameter by 44 in. stroke. The | 


small engine drives a Siemens 200-light dynamo, and 
the other three a 350-light dynamo each. Swan glow 
lamps are used, and of these 90 are distributed in the 
engine-room, stokeholds, &c. The wires conveying 
the current to these lamps are covered with india- 
rubber, and a special composition for resisting sea 
water, and they are sheathed over all with iron wire as a 
substitute for the tube generally used in engine-rooms 
and such places. The joints between the branch and 
main wires are protected by a small T-shaped joint 
box (see Figs. 1 and 2). 

Each lamp in the engine-room, as well as in every 
other part of the ship, is fitted with a fusible connec- 
tion B, Fig. 2, and a very simple switch (Fig. 8), con- 
sisting of a screw which can be made to sever connec- 
tion between the lamp and the ship, which is used as 
a return conductor. 
divided into two circuits, each with a separate switch, 
and each stokehold is also on a separate circuit. 

The dynamos are connected to the main switchboard 
on the bulkhead close to the engines. To this switch- 
board also are brought the six main circuits which 
supply the ship. The switchboard (Fig. 4) consists of 
an iron box, about 4 in. deep, with its opening against 
the bulkhead. 1n the face of the box are four rows of 
six holes, each 2in. in diameter, radiating from the 
centre, and the box is half filled with a board of teak- 
wood with corresponding holes. In each of the holes 


in the teakwood are fixed copper springs one on each | 
| main dining saloon, 84 of them being suspended over 


side of the hole, one spring of each hole of a row con- 
nected to a brass strip in connection with one of the 
dynamos, the other spring being joined to a circuit of 


lights in the ship. A brass knob with a stem and an | 


insulated ring at the end of the stem, is pushed into 


one of these holes when the dynamo is to be connected | 


with one of the circuits. The corresponding holes in 


each row are joined together, so that by removing the | 
plug from the hole in one position of the row and 

placing it in the corresponding hole in another, the | 
circuit will be joined to another dynamo. The circuits | 
are numbered in succession, starting from the stern of | 
the ship, the first circuit supplying the night system in | 
which are about 200 lights, including those in the | 
| a cast-iron box containing two switches and connecting 


engine and stokehold. No. 2 circuit lights the after 
portion of the ship; No. 3 lights amidships ; Nos. 4 
and 5 supply the saloon, ladies’ saloon, music-room, 
&c. ; No. 6 supplies all lamps forward of the saloon, 
Each of these main leads is carried to a group of switches 


The engine-room lights are | 
| them, The other two have saucer-shaped ends and 
| press on the brass contacts held in the plaster. As 








at the junction of the main and branch leads where | 


there is also a fusible connection. Each of these 


switches controls a group of about 30 lights, and is | 


placed in a box recessed in any convenient place, 
in passages generally, and at the foot of stairs. The 


switches are constructed of a brass box, and on a} 


similar arrangement to that described as being used in 
the main switchboard, except that the plug cannot be 
entirely withdrawn. 
sembles the ordinary steam wheel valve (Fig. 5). 

The main branch fusible connection, which protects 
the wires, is a small circular block of wood (Fig. 6) 
with a groove across it in which is laid a piece of lead 
wire, No. 16 B.W.G., connected at each end to a 
screw which projects at diametrically opposite sides 


of the block (Fig. 6). The switch and fusible wire | 
are connected together by a loop of wire. The small | 
branch wires lead to the lamps direct without the in- | 


tervention of other fusible connections, but in the 


back blocks of the lamps there is a piece of No. 20 | 
lead wire which protects the lamp and also in the | 


event of a defect shows in which lamp it is (Fig. 2). 


In addition to the switch inside the room or in the | 
lamp, there is also a switch of the same kind placed | 


in the return wire in the passage (Fig. 7), one switch 
for each stateroom. This firm was the first to intro- 
duce switches in the return wire. 

The holder is also of new design, although the same 


| as used by the contractors in various other installa- 


tions. It consists of four spring prongs formed from 


a brass tube ; two of these grip the neck of the lamp, | 
which is made of plaster-of-paris, knob-shaped to suit | 


will be understood, one of the prongs is insulated from 
the rest by a small piece of wood forming the body of 


the holder, the insulated prong being attached to a pin | 


passing through the centre of the wood. The holder is 
screwed on to the nozzle or nipple of the electric 
bracket, and in screwing it the pin holding the insu- 


lated prong meets with the wire projected from the | 


end of the nipple, thus making contact with the cen- 
tral wire fitting (Figs. 8 and 9). 
Altogether 103 lights are used in the lighting of the 


the tables in three-light electroliers hanging about 
2 ft. Gin. from the ceiling. The remainder of the 
lamps are in small brackets and pendants (Fig. 8) so 
as to give light over the side seats. The lighting of 
the saloon is very effective. Above the saloon is the 


music-room, which has seventeen lights around the | 


walls and over the piano and organ. The smoking- 
room has also seventeen lamps. ‘The remainder of the 
lamps are distributed about the ship, 172 being in the 
state-rooms. All the fittings are silver-plated with 
the exception of those in the galleys, seamens’ quarters, 
and engine-room. 

On the upper deck, just outside the engine-room, is 


terminals for the ‘‘ Andrews” arc lamps. These lamps 
are of the same design and construction as those 
adapted to a masthead light on board the North 
German Lloyd Company’s s.s. Ems and Eider. The 


“ETRURIA” 


In appearance this switch re- | 


AND “UMBRIA.” 

















| lamp is of great simplicity, and is well suited for the 
| use of those not thoroughly conversant with electrical 
matters. In this case the lamp is arranged with 
double carbons, 

These installations have been carried out in all their 
| details under the personal supervision of Mr. Andrews, 
| who also worked out the various fittings here illus- 
| trated. Everything in connection with the installation 
| (including the silver-plating) has been manufactured 
| by the firm at their works with the exception of the 

dynamo machines, Swan lamps, and engines. 


| 
| 
| 








ENGINES OF THE S.S. ‘‘SOBRALENSE.” 

THE week before last we published a two-page 
engraving showing the general arrangement of the 
engines and boilers of the s.s. Sobralense and also 
| detail views of one of the boilers, and this week we 
complete the series of illustrations by giving in a two- 
| page engraving, and on the opposite page, perspective 
| and other views of the engines with which the vessel is 
fitted. Both the vessel and engines were built by 
| tho Barrow Shipbuilding Company, Limited, Barrow- 
in-Furness. 

The Sobralense is an iron screw steamer, 275 ft. 
| long by 34 ft. beam, with a depth moulded of 24 ft. 
7 in., anda depth of hold of 23 ft. Gin. Sheis rigged 
as a brig and is classed 100 A 1 in the Liverpool Un- 
derwriters’ Registry. Her gross tonnage is 1981 tons, 
while she is capable of carrying 2147 tons dead weight, 
and has accommodation for 30 first-class passengers; all 
her apartments and fittings being carried out in a very 
handsome and substantial style. 

The engines of the Sobralense are of the triple-ex- 
| pansion type and are worked with steam at 150 lb. 
pressure. ‘There are two high-pressure cylinders each 
17 in, in diameter placed above the intermediate and 
| low-pressure cylinders respectively, the former having 
|a diameter of 38 in. and the latter of 60in. The 
stroke in all cases is 3 ft. 6in. The two high-pres- 
sure cylinders of course exhaust into the intermediate 
cylinder which in its turn exhausts into the low-pres- 
sure cylinder. This arrangement of cylinders is one 
patented by Mr. G. Rodgers, and it forms a convenient 
mode of converting the ordinary two-cylinder com- 
pound into a triple-expansion engine, the strains 
in the cranks being equalised without any difficulty. 

As will be seen from our engravings, the high-pres- 
| sure pistons have each a single rod which passes out 
through the top cylinder cover and is attached toa 
crosshead from which two other rods descend to the 
piston of the cylinder below. ‘The slide valve of each 
high-pressure cylinder is worked through a rocking 
| lever from the valve rod of the cylinder below as shown 

by our engravings. The low-pressure cylinder is 
| fitted with Thom’s slide valve, of which we have 
| already published a description (see page 485 ante). 
The indicator diagrams which we give on the opposite 
page show the excellent cushioning afforded by this 
valve in the low-pressure cylinder. 

The engines have a surface eondenser with 2750 
square feet of cooling surface, and the air and circu- 
lating pumps are respectively 22 in. and 16 in. in dia- 
meter, the stroke of both being 22in. These pumps 
are worked by rocking levers from the crosshead of the 
| low-pressure engine in the usual way. A special fea- 
ture in the engines is the arrangement of piston-rod 
| packing employed ; this is shown in detail by Figs. 13, 

14, and 150n the opposite page. The packing consists, 
| as shown, of a series of metallic rings each composed of 
| three segments, these rings fitting the piston-rod and 
| leaving room around them for the stutting-box to be 
| packed in the usual way. The ordinary packing thus 
| does not come into contact with the piston-rod, but 
| serves to keep the metallicrings in place. Inside the 
Se gland is fitted a secondary gland which 








serves to keep in place some packing placed around the 
rod beyond the metallic rings as shown. This arrange- 
ment of packing has proved most successful, the vessel 
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having run over 30,000 miles without it being necessary 
to screw up the glands. 

The general design of the engines is clearly shown by 
the perspective views given on our two-page engraving 
this week, from which it will be seen that they are of 








Forward Engine 
564 Mean 


: ‘a ia 
\ 54-4 

\ Si 96 
\ TH.P. 206 


36:05 Mcan 













Scale ."36 
T.H.P.. 673 





Partiadars 
Steam _. 150 lbs 
Vaauan,— 27 ins 
Revol § _ 76 


Total 1.H.P. 1580. 


a plain substantial type. Above, in Fig. 16, we give a 
series of indicator diagrams taken from them when in- 
dicating 1580 horse-power. The performance of the 
engines has been most satisfactory in every way. 

The engines are supplied with steam at 150 lb. pres- 
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| ing of the week before last. 
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sure by two double-ended steel boilers each containing 
four of Fox’s corrugated furnaces. The construction 
and chief dimensions of the boilers are clearly shown 
by the views Figs. 6, 7, and 8 on our two-page engrav- 
Each boiler contains. 
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372 tubes 5ft. 10in. long by 3} in. outside diameter, 
and the heating and grate surfaces are as follows: 


sq. ft. 
1893.4 
162.4 
146.9 


Heating Surface: Tubes 
Furnaces... o 
Combustion chambers 


2202.7 
4405.4 
168 


Total for one boiler 
-. two boilers a ae 
Grate area ; total for two boilers 
Ratio of grate surface to heating 
surface ... sp ps es ei 
Ratio of flue area through tubes to 
grate surface a = =< 


1; 26.2 
1: 4.88 


It will be noticed from Fig. 7 that at one end of the 
combustion chambersand one end of the boiler shell 
the plates are flanged outwards so as to enable the 
boiler to be completed by machine rivetting. It will 
also be noticed (in Figs. 6 and 7) that the crown stays 
of the combustion chambers are supported at the 
middle of their length by sling stays extending toa 
pair of angle-irons rivetted to the shell. The arrange- 
ment of the shell rivetting is shown by Fig. 8, the 
rivets being of mild steel 1,5; in. in diameter, and the 
proportions of the joints being such that the area of 
plate left between holes and the shearing area of the 
rivets are respectively 83.03 per cent. and 88.56 per 
cent. of the area of the solid plate. The rivet-holes 
are all drilled in place. 

On Figs. 1 to 5 on our two-page engraving of the 
week before last the various pipes are distinguished by 
numbers, and to these we now subjoin a reference. 


Number Thick- 
of Pipe. ness. 
W.G. 


Purpose. Bore. 


in. 
Main steam (branches) 5 


”? ” 
se , a as 
Intermediate steam ... 


” ” ore 
Air-pump discharge ... 
Circulating _,, 

Sea injection 
Waste steam sas 

is »» branches 

. donkey... 
Feed suctions from hot-well... 
Donkey ,, Ee . 
Main feed to boilers ... 


Oe 


Donkey feed to boilers, main 
a ~» donkey 
Auxiliary steam se 


CS ae 


x ee Ss bes 

Steam to 7 in. donkeys” ...l}a 
pulsometer : 
reversingengine ... 
Hocking’s condenser 
small donkey 
steering engine 

a whistle fe ss 
Bottom blow-off main boilers 


Surface = aa sa 
donkey boiler 


ae Oo 


hope 


Bottom __,, 
Surface _,, Rs 
Water gauges ... s bo 
Pulsometer discharge over- 

board a ~ = 
Pulsometer discharge through 

condenser ... ee me 
Pulsometer discharge to deck 
Jet injection .. 7 Sap 
Bilge sea suction esi 

3, discharge overboard 

ne ss to deck 
Donkey sea suction ... a 

a discharge to deck and 

overboard ss = 
Inlet to Hocking’s condenser 
Outlet 5 
Small donkey suction from 

tank and sea... 
Small donkey 

boiler ... - 
Water service... ss 
Boiling out condenser sai 
Donkey exhaust to condenser 

and tank bs + 
Steering engine and exhaust 
Cylinder and casing drains... 
Cooling ashes ... es * 


Bilge Pipes (Lead). 
Main suctions ... ae 
Engine-room suctions 
Stokehole Sy: > eee 
Aft holds as S 
Aft well ae hee is 
Donkey bilge ,,_ ... ave 
Ballast Pipes (Lead). 
Main suctions ... se 
Branch ,, ‘Se Psi 
Engine-room tank, centre 
” ” » wings 
Aft tank, centre 
wings 
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MISCELLANEA. 
THE Suez Canal Conference has terminated. 


Last week telegraphic communication with India was 
completely stopped owing to a breakdown of the cables, 


In consequence of the growing scarcity of lumber, cor- 
rugated iron is now being a good deal used in the United 
States. 

The Russian ironclad Kreml which sprung a leak dur- 
ing a storm while on the way to Reval, and was subse- 
quently run ashore off Kunda, has been got off. 


The Suez Canal has been blocked by a sunken dredger 
which was to have been blown up by about 4 ton of gun- 
powder. 


A despatch from Lima announces that two torpedo 
boats sold to the British Government by Chili have left 
there for Vancouver Island. 


The Giilcher Electric Light Company has recently sent 
four dynamos, each capable of maintaining eighteen arc 
lamps, to New Zealand. 


The grounds of the Crystal Palace have been lighted by 
fourteen Giilcher arc lamps of 2000 candle-power each. 
It is intended to use this installation on féte nights. 
The current is derived from a No. 5 Giilcher dynamo. 


Last week we reported an explosion of coal gas in the 
bunkers of the Inflexible, and we have now to chronicle a 
similar mishap having taken place on board the Conquest, 
through which one man has since died. 

The Parkes Museum authorities have organised an 
exhibition of domestic gas appliances. The principal 
objects exhibited are the excelient inventions of Mr. 
Fletcher, of Warrington. 


The new bridge overthe River Wear at Sunderland has 
been commenced. The plans have been prepared by Mr. 
D. Balfour, and the contractors for the ironwork are 
Messrs. Head, Wrightson, and Co. 


The United States Government is making an elaborate 
survey of New York Harbour. No survey has been 
made for thirty years, and many changes have since 
occurred, 


The half-yearly report of the directors of the Grand 
Junction Canal shows an available balance of 28,4857. A 
dividend of 2/. per share, tax free, is recommended, 
58851. being carried forward. 


The Tilbury Docks were on Wednesday last visited by 
acompany of the members of the Society of Engineers. 
It is said the work will be completed by the end of the 
year. 


The directors of the Ebbw Vale Steel, Iron, and Coal 
Company (Limited), in their annual report state that, 
notwithstanding the extreme depression of trade, the 
result of the working is a considerable improvement on 
the previous year. 


At an extraordinary general meeting of the Hammond 
Electric Light and hoe Supply Company (Limited), 
a resolution was passed for winding-up the company vo- 
luntarily. A committee of three shareholders was after- 
wards appointed to consult with the liquidator as to the 
possibility of reconstructing the company. 


It has been decided that the Surprise, despatch vessel, 
which lately arrived at Portsmouth from Jarrow-on- 
Tyne, and the sister ship Alacrity, which will leave the 
same private yard for Portsmouth in the course of a fort- 
night, shall each be armed with six 5-in. breechloading 
guns and four three-pounder quick-firing guns. 


The International Sanitary Conference held its last 
sitting yesterday. The president read a paper from 
Signor Mancini, stating that he thought it indispensable 
that the Conference should name a date for reassembling, 
the Austrian Ambassador, Count Ludolf, proposed 
November 16 next, which proposal was voted unanimously. 


The strike among the operatives of Briinn has led to 
some very serious riots. The Burgomaster being appealed 
to as arbitrator, decided against the men on the plain text 
of the law, whereupon a meeting of operatives was held, 
at which it was resolved to compel all those who had not 
yet joined in the strike to do so, 


The French Government have determined to erect a 
new fort upon the Alpine frontier. It will be built on the 
well-known ‘‘telegraph mountain,” which is about 5370 ft. 
above the level of the sea, and will completely command 
the Val des Valloires. The work will be taken in hand 
at once and a vote of 1,000,000 francs has been taken for 
the first expenses. 


The manceuvres of the German navy are this year to 
be conducted on a grander scale than was ever before at- 
tempted. About twenty large vessels and a number of 
torpedo boats will be concentrated off Wilhelinshaven. 
A squadron assembled at Kiel in the first week of 
August will execute naval evolutions in the Baltic. 
Fifteen torpedo boats will also be concentrated at Kiel. 


In order to turn to useful account a portion of the sur- 
plus material remaining from the Soudan war, new rail- 
ways are being extensively Jaid down both on the ex- 
perimental range and the more general practice range in 
the Government marshes adjoining the Royal Arsenal, 
Woolwich. Between 300 and 400 men will be employed 
upon the work until Christmas next. 


The Italian Government has ordered from the Pratt 
and Witney Company, of Hartford, Connecticut, a 
hundred Gardner machine guns. Competitive trials have 
recently been made in Italy, and the preference was 
given to the Gardner gun ‘“‘ not upon the rapidity of 
firing, but upon the simplicity, durability, and certainty 
of action of the mechanism.’ 





__ [June 19, 1885, 


The directors of the Bristo Wagon Company, Limited, 
recommend a dividend. at the rate of 5 per cent. per 
annum (making 5 per cent. for theyear). The works are 
well supplied with orders in the cart and wagon depart- 
ment, but are not fully occupied with contracts for rail- 
way rolling stock, which have of late been difficult to ob- 
tain at remunerative prices. The rolling stock of the 
company now consists of 1831 wagons arid carriages, 


The New York Industrial America, in commenting on 
English and American made axes, says the real reason 
that the latter is preferred by colonists and others is on 
account of the superior shape. ‘‘ Its refinements of form 
are not easily copied. The handle is one of the most 
perfect pieces of work human ingenuity has produced, 
and it seems strange that it has not been carefully 
copied by means of the ordinary copying lathe.” 

The reports received at Chatham Dockyard as to the 
official trial of the new armour-plated ship Rodney are of 
a satisfactory character. The draught of water at the 
trial was as follows: Forward, 23 ft.3in.; aft, 24 ft. 
9$in, The average steam in the boilers was 90, and the 
vacuum in the condensers 27 starboard and 28 port. 
The revolutions averaged 1044 per minute. The con- 
tract horse-power was 7000, but the engines worked up to 
11,156. 

The Pittsburg iron strike was on Tuesday compromised 
by the employers conceding the major portion of the 
workmen’s demands, the latter accepting a 10 per cent. 
reduction in their wages for the coming year. ‘The 
strike to the west of Pittsburg continues. The masters, 
declining to yield, withdrew yesterday from the con- 
ference. The ironmasters state that the three weeks of 
idleness during the strike have reduced the output, so 
that the market is in a healthier condition, 


The gunboats Snap, Pike, Medina, and Medway tried 
their machinery for an hour at Spithead. There was some 
leakage from the boilers of the Medway, but with this 
exception the trials were deemed satisfactury. The Snap 
and Pike carry each an 18-in. gun mounted on a disap- 
pearing platform, while the river boats Medina and Med- 
way carry each three 64-pounders under the poop and 
forecastle. All the gunboats have Nordenfelt machine- 
guns. These, with the exception of the Inflexible, which 
1s to be ready by the end of the month, will complete the 
Portsmouth contingent of the Evolutionary Squadron. 


The New York Times gives the following description of 
the steering gear of the United States steamer Despatch : 
‘* The tiller wheel chains are worked by a cylinder which 
has communication with acompressed air supply chamber, 
‘The workings of the cylinder are governed by electricity 
and can be controlled from the pilot-house. There is a 
tell-tale mechanical compass attached to the steering 
gear. This, when set to the course ordered, wil] ring a 
vibrating bell placed in the captain’s room should the 
vessel deviate from that course from any cause. The 
apparatus is noiseless, and the exhaust air can be used for 
ventilation.” Ona preliminary trial two 600lb. weights 
were attached to ropes running on large pulleys as a sub- 
stitute for a tiller chain, and these were lifted and lowered 
with ease. 


The French exports and imports for the past five 
months, as compared with those for the corresponding 
period of last year, are as follows ; 

Imports. 
1885, 1884, 
f fr. 
545,770,000 
953,439,000 
258,363,000 
75,138,000 


1,832,710,000 
1884, 
fr. 
299,305,000 
256,914,000 


633,787,000 
64,189,000 


Food wits 
Raw materials... 
Manufactures ... 
Miscellaneous .. 


Total 


tr. 
546,187,000 
966,586,000 
245,212,000 
72,413,000 


1,830,398,000 
Exports. 
1885, 
fr. 
287,422,000 
265,209,000 
670,106,000 
71,465,000 





Food _... ee 
Raw materials... 
Manufactures ... 
Miscellaneous ... 


Total 1,294,202,000 = 1,254,195,000 

The following description of a new mould for casting 
copper ingots appears in the New York Jndustrial 
America. ** The mould is composed of two parts, the edges 
of which interlock as usual, but the edges of the mould 
instead of coming together parallel to each other are 
bevelled backwardly. Thus the inner edges only of the 
mould sections come together like two knife edges. The 
bevelled edges are luted together with a putty of china 
clay, and the interior surface is painted over with china 
clay mixed with oil and dusted with pulverised charcoal. 
The gate at the top of the mould is of the ordinary 
character, and at one side there is an overflow opening. 
The clay is impervious to the melted copper and contracts 
as the carbon burns out, hence the core shells out of the 
casting easily, when the ingot is cold. When the copper 
is poured in the surplus runs off by the overflow, and the 
pouring is continued until the ingot has partially cooled at 
the lower end. This is said to prevent the ingot from being 
suspended by thegateand allows it to contractinthe mould, 
so that it remains solid and free from crack and imperfec- 
tions.” The apparatus is patented, the sole right to use 
it having been secured by the Ansonia Brass and Copper 
Company, one of the most extensive firms in this line in 
the United States, 


WESTERN OF FRANCE RatLway.—The average extent of 
line worked upon the Western of France Railway last 
year was 25248 miles. The gross revenue earned was 
5,410,988/., and the net profit realised was 2,351,323/, 
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TORPEDO WARFARE. 

A FEW years ago a gallant admiral in Her 
Majesty’s service described a torpedo boat as ‘‘a 
machine constructed to run a trial trip.” This was 
in the palmy days (for builders) of six-knot trials 
and premiums for speed ; before the Admiralty au- 
thorities had fully realised the marvellous pace 
that could be got out of a small light vessel on a 
short run, by the aid of fandraught. Although the 
irony of the definition was not altogether merited, 





there is no doubt that many of the smaller torpedo 
vessels originally added to our fleet could only act 
effectively against an enemy under the most favour- 
able conditions. Since those days the advocates 
of the torpedo have become more modest in their 
claims for our admiration of their favourite weapon, 
and as both it and the vessels from which it is to 
be operated have vastly improved there is now 
probably a truer balance between the actual merits 
of the Whitehead torpedo and the popular estimate 
of its efficiency. Nothing is more fickle than 
popular favour, and there appears likely to be a re- 
action against this terrible unknown factor in 
marine warfare. Instead of theoretical strategists 
assuming that future naval battles will be fought 
without guns, we may not improbably have the 
torpedo put very much in the background in the 
imaginary engagements of thefuture. No doubt naval 
ofticers of experience are little likely to be influenced 
in the views they form by popular criticism, but 
such criticism is nevertheless a most powerful factor 
in ordering these matters. Unless we soon have a 
different class of statesmen to those who have lately 
managed our naval affairs, it will be only through 
the pressure of popular outcry that any money will 
be awarded for naval purposes outside the usual 
routine of expenditure. Those who doubt this have 
only to consider what would have been the present 
action with regard to building torpedo boats had it 
not been for the persistent strictures of the press 
on this subject. However lightly therefore naval 
officers may regard lay opinion, they must make up 
their minds that, even if ‘‘ outsiders ” are less able 
to decide correctly on these points, they have better 
opportunities of advancing their theories, and so 
putting pressure on the modern popularity seeking 
statesmen who control the purse strings. 

We have been led to make these reflections by an 
article entitled, ‘‘The Torpedo Scare,” that has 
recently appeared in Blackwood’s Magazine; and 
also some paragraphs which have appeared within 
the last day or two in the Standard. Hobart Pacha, 
who is the author of the article in Blackwood, is well 
fitted to open the ball in a popular reactionary cru- 
sace of this description, and is likely to have a con- 
siderable following. He has a ready pen and 
graphic powers of description, has proved himself 
an officer of great daring and resource, and has 
generally appeared before the public with the pic- 
turesque surroundings of actual warfare ; in short, 
is looked on as the practical sailor of the good old 
school, as opposed to the scientific doctrinaire 
officer of the present day. Moreover, he 
claims to be in the note appended to his article, 
‘*the only person living who has commanded 
squadrons or single ships of war, where torpedoes 
were used as offensive weapons.” We do not think, 
however, that the experience gained by the Turkish 
admiral in the Russo-Turkish war, however real 
it may have been, gives him much claim to speak 
authoritatively on the subject. Those who re- 
member the admirable descriptions of those opera- 
tions which Lieutenant Sleeman contributed to 
our pages, will recognise that they are no more like 
the conditions that would prevail in torpedo war- 
fare in the present day, if carried on between two 
first-rate naval powers, than an engagement be- 
tween wooden three-deckers would resemble a 
fight between modern armoured ships. Both the 
aggressive and defensive side of the torpedo war- 
fare question have been immensely strengthened 
since Hobart Pacha gained his experience, the 
former by the immense improvements in vessels 
and weapons, and the latter principally by the ad- 
vances in machine gun construction ; and without 
for a minute questioning the courage of either the 
Russians or Turks, we may at least claim that more 
efficient operators could be found in our own 
Navy than were engaged in the Batoum and 
kindred enterprises. 

Hobart Pacha gives in this article a few of the 
facts of the Russian attacks on his vessels. His 
squadron was, it may be remembered, anchored in 
Batoum harbour, and several Whitehead torpedoes 
were launched against it by the enemy, in spite of 
all precautions that were taken to render the posi- 
tion difficult to find at night and secure against 
attack when discovered. One of these torpedoes 
struck the chain of the flagship and went on shore 
unexploded ; another struck on the unarmoured 
belt of a corvette and exploded; but the blow 
being at an angle, it did no material injury. 
Had these weapons been the improved Woolwich 
torpedo, in the first instance, the protection 
of the chain would no doubt have been equally 





effective, but the intervention of such an obstacle 
must be looked on as one of those unlikely 
occurrences for which the Turkish vessel can 
never be sufficiently thankful. In the second case 
probably the mechanism was improperly adjusted, 
for there is no doubt that a Whitehead torpedo can 
be set to travel at agiven depth below the surface, 
and this depth should be below the line of armour 
protection of a ship. After these attacks Hobart 
Pacha constructed a boom inside which the ships 
were anchored. It consisted of spars and trees, 
and had hanging from it what we may describe as 
a fringe of planks projecting 12 ft. below the 
surface. Two Whiteheads, at any rate, broke 
through this obstacle, and although they did not 
go near any of the Ottoman vessels, they continued 
their course and reached the shore. One was ex- 
ploded and the other remained uninjured. Three 
or four other torpedoes are mentioned as having 
landed on different parts of the beach. 

Hobart Pacha then describes the method he 
adopted for protection of his ships against the 
attacks of torpedo boats when at anchor off a hos- 
tile coast. Boats were connected together by wire 
ropes, immersed about 2 ft. in the water and 
buoyed in the centre. These boats formed a circle 
round the squadron, the object being to catch the 
screw of a torpedo boat. With four ships anchored 
in pairs the space covered is given as 120 yards long 
and 50 yards wide. There are 24 boats, each 24 ft. to 
27 ft. long, spaced 54 yards apart. The radius of the 
circle thus described would be 550 yards and the dis- 
tance from any ship would be 400 yards. This plan 
is only put forward by the author as a fair weather 
expedient, but, as the writer very truly states, 
torpedo boats cannot fire in bad weather with any 
accuracy. The chief cause of the immunity of the 
Turks against Russian torpedo attack appears, how- 
ever, to have been on account of the difficulty the 
Muscovites had in finding the Ottoman vessels at 
night, all lights being religiously extinguished after 
dark. But on one occasion a fleet of five torpedo 
boats came across the enemy’s ships, which were 
anchored off the mouth of the Soulina. The 
weather was bad and the boats were instructcd 
not to attack, but one eager Muscovite disobeyed 
orders, and made a dash at a Turkish ship. 
His weapon was a spar torpedo, and, as he ap- 
proached the vessel he was aiming to destroy, the 
wire rope connecting the cordon of boats fouled his 
screw. Although he could not get ‘‘ quite close” 
to the object of his attack he got near enough to 
encourage him to discharge his torpedo as a forlorn 
hope. His boat sunk, and he alone was saved, 
being picked up by the enemy who kept him 
prisoner until the close of the war. Here again it 
is difficult to imagine how the =essel attacked could 
have escaped, had the vessel been a modern White- 
head torpedo in the hands of an ordinarily efficient 
crew of an English torpedo boat. 

Another instance is given of an attack by a 
Russian torpedo boat. In this case the assault was 
made during an eclipse of the moon when the Turks 
were distracted by superstitious fears. The guard 
boats were out, but had come too near the ship 
which was at anchor. The Russians, however, 
managed the difficult operation of exploding a 
Harvey torpedo within 10 ft. of the ship, although 
attacked by the guard boats. The damage done 
was trivial, but again had the weapon been a modern 
Whitehead in place of the now obsolete and ineffec- 
tive towing torpedo, how different a tale might 
have been told. 

We have reproduced these incidents from the 
Turkish admiral’s paper not because we think they 
are useful in elucidating the question of modern 
torpedo practice. but from the fact that they wil 
be given a ficticious value through being brought 
forward by one whose reputation as a naval ofticer 
is so well founded as that of Hobart Pacha. The 
Whitehead torpedo, more powerful boats, and Eng- 
lish crews on one side, with machine guns, torpedo 
nets, and an efficient system of videttes under way 
on the other (to say nothing of the advantages of 
electric search lights when used at proper times) 
would so change the whole aspect of affairs, that all 
past experience that has occurred in actual warfare 
is little better than useless. 

Torpedo warfare is and must remain the great 
unknown factor in the question of naval supremacy, 
until it is elucidated by the practical lesson or 
actual service in the face of an enemy. Even then it 
will only be a long succession of failures that would 
justify a naval power in relaxing its vigilance in this 
field. Hobart Pacha says that in bad weather torpeco 
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boats cannot fire with accuracy. This is true 
enough, but there then are times when the weather is 
not bad, and we must be prepared for all contin- 
gencies. We are fully alive to the difference be- 
tween the peaceful discharge of a torpedo in broad 
daylight from a second-class boat in smooth inland 
waters—when all is prepared at leisure, with nothing 
more exciting than a target to represent the enemy 
—and an attempt to perform the same operation in 
the open sea with the almost certainty of being sent 
to the bottom if discovered. One operation might 
as well be compared to the other as shooting for the 
Queen’s Prize at Wimbledon to trying to pick off 
skirmishers in cover. Still no one would advocate 
giving up the rifle because every bullet does not 
find its billet in an enemy’s body. 

Of one thing only are we sure at present. The 
torpedo is a weapon of vast possibilities. One well- 
directed blow, one fortunate shot, means a victory. 
Who will say that the chances are so remote that 
they may be ignored ? 

At the present time there is collected on the Irish 
coast an imposing squadron of English war vessels, 
and within a few days asham attack will he made on 
the position taken up by a part of this fleet in Bantry 
Bay. There are eight first-class torpedo boats 
attached to the squadron, and these will take an 
active part in the coming demonstration. The 
position is an unusually strong one, and is de- 
fended by two heavy booms, formed, it is said, of 
all the yards, top-masts, and top-gallant masts of 
the defending ships. It has taken three days to 
construct and to get in position, and is defended by 
a broad belt of mines or stationary torpedoes. The 
failure of the operations against this will not go far to 
prove the general inefficiency of torpedo boats, as it 
is a service theyare not well designed for, and theodds 





see in such accidents merely an indication of 
the way in which they may be avoided in 
future, and present failures will but pave the 
way to a nearer approach to future perfection. 
At any rate the destructive powers of the torpedo 
are so enormous that hardly any number of failures 
and accidents will warrant us in relaxing our efforts 
to render that arm of the service as perfect as the 
expenditure of ingenuity, patience, and money 
will permit. A multitude of present experimental 
failures do not render impossible future practical 
success. Such success on the part of an enemy 
may mean the destruction of our greatest, we might 
almost say our only line of defence, and the conse- 
quent disintegration of the British Empire. 








JABLOCHKOFFS AUTO- 
ACCUMULATOR. 

Many of our readers will remember that a few 
weeks ago (May 8) we described, under the title of 
** Jablochkoff’s Auto-Accumulator,” avery novel and 
promising form of electric battery. The inventor, 
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tive being connected to negative, and negative to 
positive all through the series. The lowest cell stands 
/on a metal base, and over the upper cell there is 
placed a plate of carbon which is screwed upon the 
tubes, and binds the whole column firmly together. 

Many parts of the combination can be varied at 
will. The metal which effects the release of the 
hydrogen from the water can be zine, iron, sodium, 
or any other that is easily oxidised. It is curious, 
however, to note that the electromotive force of 
the battery varies with the metal used, some 
materials giving much better results than others. 
In our former notice we published the following 
Table of electromotive forces, and which has been 
fully confirmed by subsequent experiments : 


Volts for each 





ell. 
Tron RE 
Zinc 1.6 


Sodium amalgam : sis ar 2.2 
This would appear to point to the fact that it is 

not the hydrogen which forms the pole of the 

battery but the metal. It can be shown, however, 





whose name is known wherever the fame of the 
electric light has penetrated, is now in this country, | 
and we are in a position, from personal observation, 
both to corroborate our former notice, and at the 
same time to supplement it by a sketch of the theory 
upon which the battery is supposed to operate, 
and by a more detailed account of the apparatus 
itself. The two electrodes are hydrogen and 
oxygen; the former is produced according to 
the well-known reaction, by the oxidation of 
a metal, such as iron or zinc, and the latter 
is taken from the atmosphere, and occluded in 
the pores of pieces of open grained carbon. This 
latter circumstance is sufficient of itself to impress 





appear all against them. What is far more serious 
are the reports of the mishaps to these little vessels | 
while under steam. A correspondent to one of the | 


the battery with the stamp of originality. It has 
long been known that carbon has the power of ab- 
sorbing many times its own bulk of gases, and 





jand after that it will be found that a 


that this view is wholly incorrect, because, when a 
cellhas been charged, the tray may be washed out to 
remove all the metal, the cell put together again, 
power- 
ful current is given off. M. Jablochkotf ex- 
plains the variation on the hypothesis that the 
electromotive force of a hydrogen and oxygen 
couple varies with the degree of density of the 
materials, and that if the hydrogen were used in 
the metallic state and the oxygen as a liquid it 
would reach a figure corresponding with that de- 
duced from the heat of combination. It is very 
probable, he argues, that hydrogen prepared in 
different ways will be deposited in or on the carbon 
plate to a ditferent degree of density or compression, 
and that consequently it will, in some cases, be 
nearer the metallic state, although a very long way 


morning papers, whois withthe fleet, says, that within | this quality has been taken advantage of to some | distant, than in any other cases, and that, therefore, 


the first twenty-four hours of leaving Portland, three | 
out of the eight large torpedo boats had been tem-| 


trifling extent for sanitary purposes, but the idea 
that carbon might thus be made to act the part of 


the couple will give rise to a different electromotive 
force. This view is, to some extent, borne out by 


porarily disabled in spite of the weather being very | a vehicle to transform the oxygen of the atmosphere the fact that the metals which give rise to the most 


favourable. 


These accidents do not appear to have | into a condition in which it may beused as a battery | rapid evolution of hydrogen also give the greatest 


been of a serious nature, as they were soon repaired, | pole, has never, we believe, been mooted before. | electromotive force in this battery. 


but had the weather been severe, it is said the boats | 
would have fared badly. No doubt it is a serious | 
thing for any steam vessel to be disabled in a heavy | 
sea, but the Standard correspondent probably judges | 
of the danger to these vessels by their size and is | 
evidently not used to such craft, for he bases his | 
estimate of their danger on the fact that ‘their | 
decks were generally wet, and from time to time | 
heavy bodies of water broke over them in clouds of | 
spray.” 

On arriving off the Irish coast the torpedo boats 
met with further mishaps. ‘‘ The Conquest, Racer, 
Mercury, and Mariner went out to sea and manceu- | 
vred with some of the torpedo boats. This morn- | 
ing (Tuesday) when they returned, it was found that | 
no fewer than four of the torpedo boats were tem- | 
porarily hors-de-combat, two of them having been 
injured in collision, and two others having received 
damage to their machinery.” The Standard corre- 
spondent, from whom we are quoting, then con- 
tinues: ‘‘ Whether these greatly praised little 
vessels can ever be of much practical use, save for 
coast defence, is very doubtful. Our small torpedo 
flotilla here is looked upon to a great extent with 
good-natured amusement, the general opinion being 
that if it were larger, it would only be even more 
troublesome and valueless than it is.” 

If such really be the ‘‘ general opinion” of naval 
officers, it must have been very easily changed by 
the accidents referredto. Wehardly think, however, 
that the Standard correspondent is in a position 
to give the ‘‘general opinion.” This gentleman is 
berthed on board the Shannon, and probably takes 
his views from some naval mentor on board that 
vessel. He does not appear to be a naval man, as his 
expressions are those of the land. Weare, how- 
ever, none the less grateful for the information he 
affords on a most interesting and naturally im- 
portant event, and we should be still more obliged 
if he would send details of the mishaps to the tor- 
pedo boats referred to. What we should wish to 
point out, however, is this. Even if it be proved 


that the present first-class boats, not much over 
100 ft. long, are incapable of the arduous duty of 
steaming long distances with a squadron, they still 
fill a most important part in the réle of naval war- 
fare, and more powerful vessels, such as are now 
being constructed, must be used for cruising with a| 
fleet. 





Naval men and engineers, however, will! 





The hydrogen is likewise deposited upon a carbon | 
plate, which is saturated with paraftin wax to render 
it perfectly dense, and prevent it playing the same 
part as the neighbouring plate, viz., that of ab- | 
sorbing oxygen. Thus we have two surfaces of car- 

bon, one charged with hydrogen, and the other with | 
oxygen, and these constitute the electrodes of the 
battery. 
and coupled by a metallic circuit, a current of very 
considerable intensity is found to flow round the | 
circuit, the oxygen and the hydrogen gradually 
combine, and the action continues until the supply | 
of one or other of them is practically exhausted. | 
Then, if the circuit be broken, a recuperative pro- 
cess immediately commences; the hydrogen is 
evolved from the metal, and attaches itself to the 
one carbon plate, while the other electrode fills its 
molecular interstices again with oxygen, which will 
be drawn out again when the electric current com- 
mences tocirculate. And so the process goes on, 
action following rest and rest following action, as 
long as the supply of metal is not exhausted, and 
there remains the small quantity of moisture re- 
quired for its oxidation. Thus we have an accumu- 
lator in which the chemical process is not brought 
about bya current of electricity from an external 
source, but by the chemical changes in the battery 
itself. Hence the name given to it by M. Jabloch- 
koff, ‘‘ the auto-accumulator.” 

It will be seen at once that a battery to carry out 
this principle of action may be made in many 
different forms. Those at present constructed 
consist of shallow trays of carbon, 4 in. by 4 in. by 
4 in. measured externally. Within each tray there 
is a small quantity of zinc filings or cuttings, covered 
with a layer of coarse cloth saturated with a solu- 
tion of chloride of calcium, and bearing on its upper 
surface some half-dozen tubes of porous carbon. 
These tubes are about ?in. in external diameter 
and lie side by side in the tray, the 'tubular form 
being adopted to expose greater surface to the air, 
and to afford complete access to all parts. If plates 
were used the lower surface would be sealed against 
the wet cloth, and the air could only act on the upper 
side. The two poles of the cell are the carbon tray 
and the carbon tubes. In making upa battery the 
cells are piled one above another, the tray of one cell 
standing on the tubes of the cell below it, and thus all 
the elements are coupled in the proper order, posi- 


If they be connected by a fluid medium, | 


| 








The liquid medium of the cell may consist of 


| almost any fluid capable of conducting electricity, 


accompanied by some material which will support 
the weight of the upper electrode. A solution of 
chloride of calcium has the advantage that it con- 
stantly absorbs moisture from the air and thus does 
not readily become dry. It may be used with 
canvas, cotton wool, sawdust, paper, or any ab- 
sorbent non-conducting substance which will in- 
tervene between the two electrodes. Another 
substance, which has been used, is gelatinous 
silica, prepared by adding hydrochloric acid to 
silicate of potash. This forms both a fluid anda 
supporting medium for the carbon tubes. 

The oxygen-absorbing electrode, the salient 
feature of the whole battery, and the one around 
which the principal interest gathers, has been the 
subject of very long and patient experiment to 
bring it to its present state of perfection. Any 
kind of carbon will absorb oxygen to some extent, 
but as the size and weight of the cells must vary 
inversely with the amount of oxygen which can be 
stored in a given mass of carbon, it follows that the 
price and portability, if not the practicability, of 
the battery must vary with the storage capacity. 
The tubes are prepared from finely divided coke 
mixed with other material which will be destroyed 
in the baking process, and leave the spaces occupied 
by it free to be penetrated by the atmosphere. 

The current produced by a cell when short- 
circuited varies from 3 to 4amperes, which, with an 
electromotive force of 1.6 volts, equals an energy of 
4.8 to 6.4 watts. When the external resistance is 
about equal to the internal resistance of the battery 
the current is maintained for a quarter of an hour 
before it shows a sensible drop, but it will last for 
nearly an hour without any very great diminution. 
When five cells are joined in series to a five-candle 
lamp it is at once incandesced to its full power, and 
at the end of an hour the filament is still bright red, 
although it does not give any sensible light. An 
interval of a few minutes is sufficient to restore the 
battery to a point at which it will again bring 
the lamp to a fair illuminative power, although 
not of course to the original point. It has not yet 
been determined what proportion the rate of 
charge bears to the rate of discharge, but it is cer- 
tainly as fast, and it appears as if it were faster. 

It is somewhat difficult at this stage to speak de- 
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finitively of the future of this battery, but this much 
at least is certain, that it appears likely to displace 
very many that enjoy a considerable popularity. 
Its advantages are evident even to those who have 
no technical knowledge of electricity. The total 
absence of all fumes and acid liquors, the freedom 
from corrosion consequent upon there being no 
metallic connections between the cells, the immunity 
from ‘ creeping,” and the permanent nature of the 
tray, appeal at once to all who have ever used _ bat- 
teries for ordinary purposes, such as ringing bells, 
working telephones, and the like. But the inven- 
tor has more ambitious views than this, and looks 
more particularly to the production of motive power 
asa field for his battery. There is a very genuine 
demand for a domestic motor, one that will be 
cheap, although not necessarily as cheap as the 
steam engine, and it is towards this end that he is 
working. He calculates that an electrical horse- 
power can be produced for about one halfpenny 
per hour if the metal used be iron, and that after 
all the incidental losses peculiar to small motors had 
been added, the- cost would still be insignificant, 
and within the means of the ordinary house- 
holder. Domestic lighting is another purpose 
which will occur to every one as a field for 
this battery, and the one for which it would find 
the largest opening in this country. To whatever 
use it is applied, however, it needs that there shall 
be a double set of apparatus, one to be resting and 
recuperating, while the other is at work, and a self- 
acting switch to effect the exchange of the two 
automatically at short intervals, From time to 
time, of course, the battery must be cleared ; the 
zinc salt must be washed out and the cloths re-wetted, 
but the process involves no handling of acid and is 
within the comprehension of the most unscientific 
person. Altogether the invention starts with the 
fairest promise, and there is every reason to believe 
that it has a wide future before it. 


PRIVATE BILL LEGISLATION, 
THE following Bills authorising new works have 
been passed by Committees of the House of Lords : 
Great Northern ; Guiseley, Yeadon, and Rawdon ; 
and Dore and Chinley Railway Bills. In the 
Commons, after a patient hearing, which, including 
adjournments, has extended over five weeks, 
Colonel Stanley’s Committee have passed the Cor- 
poration of London Tower Bridge Bill. There was 
considerable opposition presented to the scheme by 
the wharfingers and others interested in the property 
on both banks of the rivers between London Bridge 
and the site of that proposed. No doubt the ques- 
tion of compensation largely influenced the amount 
of opposition from these interests as in former years, 
notably in the case of the formation of the docks in 
this neighbourhood where large amounts had been 
paid as compensation for the real or fancied injury 
which the rights of certain vested interests suffered 
from the carrying out of those works. In a report 
made some few years back, the estimated amount 
which would have to be paid as compensation should 
a low-level fixed bridge be constructed, was about 
three millions, and in the case of a low-level bridge 
with opening span about one million. In support 
of the view that the bridge as now proposed 
would cause damage which deserved compensation, 
much evidence was given to show the sensitive 
nature of the business carried on at this part of the 
river. Consisting as it does toa very great extent of 
the landing of fresh fruit and vegetables, the freights 
suffer enormously from actual or threatened 
delay, for should a vessel laden with these com- 
modities be but a few minutes late in her arrival 
she would be unable to get alongside her wharf, her 
cargo could not be landed, the market would be 
missed, and the time consumed in waiting for the 
next tide would render her cargo practically worth- 
less. The obstruction, however slight, which the 
passage of the bridge might cause to the river 
traftic, would be, it was feared by the petitioners, 
sufficient to deter shippers from sending these 
goods to the London market vid the Thames and 
cause them to send their vessels to the outports 
such as Harwich, which now well served by 
the Great Eastern Railway, are in actual com- 
petition with the Thames for this trade. One 
witness also stated that in his opinion the recent 
formation of the wide thoroughfares in the City 
had much reduced the block on London Bridge, 
and therefore the proposed construction of a bridge 
of relief was not now so urgently needed. 
Some engineering evidence was also given against 


the scheme, but it was confined chiefly to criticism 
of the methods proposed for operating the opening 
span. Mr. Barlow thought that in stormy weather 
arocking motion might be set up in the moving 
leaves which would prove difficult to control and 
dangerous in its effects. Mr. Greathead thought 
that similar movements might overpower the ac- 
cumulator and lead to a mishap. The Committee, 
however, appeared satisfied with the evidence of the 
promoters, and doubtless considered that Messrs. 
Armstrong, who are not credited with many 
failures, could safely be left to devise something to 
meet these not very important objections, such as 
excess of power in the first case and automatic 
valves in the second. The decision given did not 
touch upon the question of compensation, but re- 
quired an arrangement to be made with the Con- 
servators of the Thames which would amply protect 
the interests under their charge. 

The Weston-super-Mare, Clevedonand Portishead 
Tramway Bill has been reported ; this authorises 
the construction of about fourteen miles of line, ex- 


tending in great part across lands to be acquired | 


compulsorily ; the works include the construction of 
a new road and a bridge over the River Yeo, which 
which will be of great public convenience. 

The Manchester Ship Canal is now for the sixth 
time before Committee, which in the present in- 
stance is in the Commons, and consists of Mr. W. E, 
Forster, chairman, Lord Eustace Cecil, Mr. Dal- 
rymple, and Mr. W. Fowler. Inthe course of the 
opening speech the Committee expressed their de- 
sire that both sides should endeavour to shorten the 


magnesia, as described by us in our recent article 
on ‘*‘ Water Gas.” An illustration accompanies 
the paper showing the arrangement for fixing one 
of the holders with its magnesia points, or teeth, 
on to an ordinary fantail burner. In reading the 
paper, Mr. Raymond stated that the temperature 
obtained by burning the gas in an ordinary burner 
is so high that a platinum wire may be melted in 
the flame, and the statement was proved to the 
audience by actual experiment by Mr. Otto Fah- 
nehjelm, the Swedish engineer, who has invented 
this form of illumination, and who was present at 
the meeting. 


Prosectine Lire Lines as Fire Escapes. 

The New York Fire Department have recently 
made a series of experiments with several new 
appliances for projecting life lines over burning 
buildings with a view to test its merits. The ex- 
periments were made on the ‘“ palisades” of the 
River Hudson, the well-known rocky escarpment 
beside the river which is admired of tourists. The 
appliances consisted of rocket-firing guns ; the life 
line being attached to the missile. Some of these 
urged the projectile by the explosive force of gun- 
powder, and one by compressed air; but no device 
employing the tension of a spring or india-rubber 
was shown. Lines varying in length from 200 ft. to 
nearly 700 ft. were thus cast over the cliffs of (the 
palisades. What is required by the Department is 
;@ simple appliance easy to handle and work in all 
| weathers, and of comparatively light weight. It 
| must be able to raise a line to the roof of the highest 


| house, and preferably to shoot one into any win- 





inquiry ¢ é i é vie | . 
inquiry as much as possible, and that as the ev Such an apparatus would supply a want in 
dence given in the proceedings in former years had | Sen ouunien 


been referred to them, as much advantage as was | 
admissible should be taken of the circumstance and | 
fresh evidence reduced to a minimum where such | 


THe Frencu Navy. 
By some extracts published in the Daily Telegraph 








could be done without injury to either side. On 
their part they undertook that the evidence so re- 
served should have the fullest consideration. Great 
interest in the description of the work was evinced 
and numerous questions were asked with reference 
to the leading features of the scheme and the 
dimensions of the waterway as compared with the 
Suez Canal, Amsterdam Ship Canal, Panama Canal, 
and similar works. 

The Bill for the abandonment of Metropolitan 
Outer Circle Railway authorised in 1882, has passed 
the Commons. This was a scheme for the con- 
struction of a railway round the northern portion 
of the metropolis, which would be an independent 
highway for the passage of traffic destined for the 
docks situate at its eastern extremity, arriving by 
those railways which at present have no access 
thereto except over the lines in the hands of com- 
petitors, also by its means convenient interchange 
of traffic could have been made between the lines 
with which it communicated at the most suitable 
points, such as Brent, Acton, &c., where most of 
the marshalling of goods trains is now carried out, 
and thus the urban portion of those lines would be 
relieved of a great quantity of traffic at present 
interfering with that exclusively metropolitan. The 
Committee state in their report on the Bill that the 
Board of Trade, to whom the matter has been 
referred, ascribe the abandonment of the under- 
taking to the inability of the promoters to persuade 
the railway companies which were interested to 
subscribe towards it, to the refusal by Parliament 
to sanction payment of interest out of capital during 
construction, and to the impossibility of obtaining 
capital from the public owing to the depressed con- 
dition of trade. The Charing Cross and Waterloo 
Electric Railway is also dead, Mr. Henry Law, the 
engineer to the scheme, having satisfied the Com- 
mittee that the construction of the railway was im- 
practicable upon the terms and within the limits 
prescribed by the Act of 1882. Thus again has the 
profession been disappointed in not seeing an 
attempt made to solve the problem of subaqueous 
railway construction. The proposal which was to 
have been adopted was expected in some quarters 
to, in a great measure, revolutionise the present 
accepted methods of crossing rivers and estuaries. 








NOTES. 
ILLUMINATION BY Means oF WATER Gas. 
THE Engineering and Mining Journal reproduces 
a paper read by R. W. Raymond at the meeting of 
the American Institute of Mining Engineers, in 
February last, in which he gives a full account of 
the arrangement for producing a good light from 
water gas by means of the comb of small rods of 





from some private letters of Admiral Courbet, it 
| would appear that our own Navy is not the only 
| one that consists of ships not altogether so efficient 
|in actual work as they appear on paper. ‘‘ The 
| squadron is lost,” writes the admiral. ‘‘ With its 
|fires always banked it is being utterly worn out. 
| What asea! What typhoons! The men are ill.” 
| Again, ‘‘ My Bayard is as done as I am.” As a 
|matter of fact, it has been stated, that the famous 
|French squadron of the far east was completely 
| played out, and indeed Admiral Peyron was afraid 
|to show the letters that Admiral Courbet wrote to 
|him; so the latter affirmed. The inability of 
| modern warships to keep the sea under any but 
|the most favourable circumstances—and often 
enough not then—is every day becoming a more 
serious matter, and it almost seems as if it would 
|not soon be a question whether a fleet of ironclads 
| would not disappear by a natural process of disin- 
tegration if called on for any active duty ata dis- 
| tance from home. 


| 

| CuasED BY A TRAIN OF FIRE. 

| An engine driver on an American railway, in re- 
| lating some adventures of his life, gave an account 
|of the conflagration of an oil train which occurred 
|several years ago on the Buffalo, Corry, and Erie 
Railroad. The train was a mixed train, that is, was 
| composed of both freight and passenger trains, such 
|as are run on roads where the passenger travel is 
ilight. There were two passenger cars at the rear 
of the train, and next to the engine were six cars 
|containing 50,000 gallons of petroleum. When at 
ithe summit of a long descending grade, one of the 
| oil cars took fire, and the engineer signalled for the 
| brakes, the train hands pulled the coupling pin, and 
| the passenger cars were left behind ; although the 
coupling-pin in front of the oil cars was pulled out, 
they neglected to set the brakes, and the burning 
cars followed the locomotive, gaining in velocity 
until escape seemed impossible. At the distance 
of twelve miles from where the chase began, a 
branch road joined the main line. The only 
| chance was to signal for the switch which would 
| deflect the train into this branch road, whose grade 
| was an ascending one. There were no trains due 
to require a man at that switch, but as the men on 
the locomotive blew the signal, fortunately a man 
reached the switch in time, and the burning train 
had sufficient momentum to follow the locomotive 
over a mile on the ascending grade. 


Tue AvstRIAN ToRPEDO CRUISER ‘‘ PANTHER.” 

The Austrian navy is having two vessels built in 
this country by Messrs. Sir William Armstrong, 
Mitchell, and Co., and one of them, the Panther, 
was launched on the 13th inst. She is of the swift 
sea-going torpedo craft which are receiving so much 
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attention at present at the hands of naval au- 
thorities, and is about of the same dimensions as 
the vessels of the Scout class now being built by 
Messrs. J. and G. Thompson on the Clyde. Her 
engines, however, are much more powerful, and 
consequently a greater rate of speed is expected. 
She is of 1500 tons displacement, and is constructed 
throughout of steel, the protection consisting of a 
steel deck over the boilers, forming the base of the 
upper coal store, and of cellular double sides ex- 
tending throughout the engine and boiler space, 
and made to serve as coal bunkers. There is to be 
a torpedo tube exactly in the bows, and several 
more in other parts of the vessel. It is rather more 
than a year ago since tenders and designs for this 
vessel were asked by Baron de Haan, on behalf 
of his Government, the general conditions of speed, 
equipment and armament being laid down. The 
order was secured by a design of Mr. W. H. White, 
formerly Chief Constructor to the Admiralty, and 
now at the Elswick Works, and about nine months 
ago the contract was signed, the keel being laid 
on October 28, 1884. The engines and boilers are 
being built by Messrs. R. and W. Hawthorn and 
Co., and will be put on board at once. A sister 
ship to the Panther is approaching completion, and 
in the same yard is acruiser in the course of con- 
truction. 


H.M. DespatcH Vesset ‘‘ SURPRISE.”’ 

The speed trials of the new steel despatch vessel 
Surprise, recently built by Palmer’s Shipbuilding 
Company, have been completed, and the mean of 
four runs on the measured mile in Stokes Bay, gave 
a speed of 17.846 knots per hour, the revolutions 
being 133 per minute, and the collective horse- 
power 3017.66. The fuel expended over a four 
hours’ run with forced draught, worked out to 
2.78 lb. per horse-power per hour, the steam pres- 
sure being 96.6 lb. per square inch. With natural 
draught the power of the engines was, however, 
only 2104 horse-power, the speed being 16.49 
knots, and the fuel consumption 2.61b. Each 
engine has cylinders 26 in. and 50 in. in diameter re- 
spectively, with a stroke of 34 in., steam being sup- 
plied at 100 lb. pressure by four boilers. With the 
helm hard over, the ship turned in a circle of 244 
yards diameter, making the circuit in three minutes. 
The Surprise is not intended for fighting, but as her 
duties may lead her into dangerous positions special 
precautions are taken to secure her safety. An 
arched steel deck, 2 in. thick, runs the entire length 
of the ship, inclosing the engine spaces, and this is 
supplemented by side coal bunkers 114 ft. long and 
7 ft. wide, which surround the engine and boiler 
rooms. The vessel is divided by bulkheads into forty 
water-tight compartments, and the larger hatches 
are surrounded by cofferdams in which shot-holes, 
should they occur, could be filled with hammocks 
and similarpackings. The chief use of the vessel will 
be for ceremonial purposes, the conveyance of ad- 
mirals, ambassadors, and other high officials, and 
consequently great pains and expense have been 
given to the arrangement and decuration of the 
various saloons. The whole of the officers and crew, 
except the commander, are accommodated forward, 
the after portion being reserved for the visitors and 
being cut off from the heat of the engine-room by a 
2-in. wall of silicate cotton and 14 in. of teak plank- 
ing. The length of the vessel is 250 ft., the breadth 
30 ft. 6in., the displacement 1400 tons, while the 
load draught is 12 ft. forward and 14 ft. aft, with a 
freeboard of 6 ft. 9in, She will have a complement 
of 86 officers and men, and the bunkers will stow 
400 tons of coal. 


CHARGING SECONDARY BAtTTeERIEs. 

Mr. Preece has made a communication to the 
Royal Society on the charging of some Planté accu- 
mulators, made for him by the Elwell-Parker Com- 
pany, of Wolverhampton. Each cell contains 
fourteen plates of plain sheet lead, 17 in. by 11 in. 
in size, suspended in sulphuric acid 1 part to 
water 19 parts. The plates are connected in groups 
of seven by lead strips, which form the poles, and 
are kept apart by ebonite separators. The total 
surface of each group is 9.1 square feet, that is to 
say, 9.1 square feet of peroxidised lead sur- 
face is opposed to 9.1 square feet of spongy lead. 
Twenty-four of these cells are employed in lighting 
Mr. Preece’s house at Wimbledon. The charging 
current varies from 3 to 3} amperes per square foot, 
while the discharging current used for lighting, is 
from 1 to 14 ampéres per square foot. ‘The total 
weight of each cell is 120 lb. A charge of 120 
ampere-hours is put into the battery twice a week. 


By hourly measurement of electromotive force, 
current, and density of liquid, he learned the condi- 
tion of the battery during charge and discharge. 
The variation of the electromotive force and current 
strength was found to be due to the counter electro- 
motive force of the cells, which becomes a maximum 
only when the plates are fully formed. The counter 
electromotive force partakes of the character of a 
higher resistance opposing the changing current, 
and increasing the proportion of the current through 
the shunt of the dynamo. Hence the changes of 
electromotive force are more marked than those of 
the current. Indeed, the changes of electromotive 
force, as given by the voltmeter, are, Mr. Preece 
states, sufticient to indicate the progress and com- 
pletion of the charge, and are more reliable than 
the evolution of gas. The electrical leakage is 
overcome by standing each cell on four porcelain 
supports having cups half filled with resin oil, the 
plan adopted by Messrs. Johnson and Phillips in 
their liquid insulators. The electromotive force of 
the cell at the terminals is 2.25 volts when charg- 
ing, 2.05 volts when idle, and 1.90 volts when dis- 
charging. The internal resistance is .0060 ohm 
when charging and .0017 ohm when discharging. 
The latter quantity varies, however, with the 
current of discharge. Thus 4.39 ampéres of dis- 
charge gave 0.7608 ohm ; 7.25 ampéres gave 0.4607 
ohm; 15.84 ampéres gave 0.2816 ohm; 25.07 
ampéres gave 0.1969 ohm; a variation not due to 
heat in the opinion of Mr. Preece. He therefore 
now measures the internal resistance with a current 
of the same strength, 10 ampéres. The capacity of 
the batteries (Mr. Preece asserts) is improved with 
age, and up to the present time he has seen no 
signs of deterioration. There is always a core of 
lead in the peroxidised plate to give it strength. 
When the electromotive force falls, it falls very 
rapidly. Now and then a plate becomes mature 
from local action or a bad connection, but it is 
brought right again by being put into a ‘‘ hospital”’ 
cell, and treated with reversals. Reversing has a 
beneficial action on a cell ; improving its capacity 
and removing any cause of irregular working. 


ELECTROLYTIC EXTRACTION OF COPPER. 


It is generally understood that several of our 
largest English copper works have of late been pay- 
ing special attention to the electrolytic separation 
of metallic copper, especially in the case of argenti- 
ferous copper ores and regulus. But as considerable 
care is taken to prevent publicity, but little is 
known as to actual details and results outside 
the circles immediately concerned. Some of the 
German metallurgical journals are just now taking 
considerable notice of a process which is being 
adopted at the large works of the Stolberg Com- 
pany, in Prussia. ‘The process is that brought out 
by Marchese, an Italian engineer and chemist, and 
said to be working successfully on copper ores at 
Casarza, near Sestri Levante, not far from Genoa. 
The method so far mostly, if not almost exclusively, 
in use, has been to produce, first of all, an impure 
metallic copper (‘‘ black copper” of the Germans), 
and to refine this by electrolysis, separating out any 
silver and gold it may contain at the same time with 
the impurities. But Marchese has adopted another 
arrangement. Having to work poor copper ores at 
Casarza, he first smelts a portion of the ore to 
copper regulus containing some 30 per cent. copper 
and 40 per cent. iron. This regulus is cast into 
thin slabs to form the anodes in the depositing tanks, 
a strip of copper being cast into each anode to serve 
for the connection to the conductors from the dy- 
namo machine. Another portion of the ore is cal- 
cined and then lixiviated with water containing a 
little sulphuric acid, to dissolve the copper. The 
resulting solution, containing sulphate of copper and 
sulphate of iron, is fed into the depositing tanks in 
which the regulus anodes are suspended, the 
cathodes consisting of a corresponding number of 
copper sheets. The copper in the solution is de- 
posited on the cathodes, the anodes being at the 
same time consumed, with solution of the copper 
jcontained in them. It is stated that the salts of 
|iron formed, and the sulphuric acid, prevent the 
| deposit of any of the iron from the sulphate solu- 
| tion, and also prevent any disengagement of hydro- 
‘gen, so that the copper is deposited in a firm and 
perfectly pure state. The liquor is kept in constant 
| circulation between the ore in the lixiviation tanks 
| and the depositing tanks. It is said that ‘‘the greater 
| portion cf the electromotive power requisite for the 
| decomposition of the sulphate of copper, is supplied 


| by the oxidation of the iron contained in the 








anodes,” so that the power required to be supplied 
for the work of this process is very small. When 
in course of time the solution becomes too much 
saturated with sulphate of iron, itis withdrawn from 
circulation, and all the copper removed from it by 
sulphuretted hydrogen (generated by the action of 
the solution itself on some of the copper regulus). 
The remaining solution of iron is then crystallised 
for copperas if it pays, or run to waste if it does 
not pay. The above is Marchese’s process in out- 
line. It attracted the attention of the Stolberg 
Company as a possibly good one for them to adopt 
for working a quantity of copper regulus which 
they produce every year in the course of smelting 
silver-lead ores containing copper. Experiments 
were tried during some months under the super- 
vision of Marchese himself, and it is stated that 
they were so satisfactory that a permanent plant is 
now in course of erection, and will soon be ready for 
use. The experimental work was done on regulus 
containing some 15 to 16 per cent. of copper, 14 per 
cent. of lead, and 16 oz. silver perton. A portion of 
this was cast into anode plates, as above de- 
scribed. There were six depositing tanks, each 
with seven anodes and eight copper sheet cathodes. 
The six tanks stood side by side forming one series 
for the current. The dynamo machine used was by 
Siemens and Halske, Class C,;. The conductors 
were copper rods of 1 cm. thickness. Another 
portion of the regulus was calcined and lixiviated 
as above described, and the resulting liquor filled 
the depositing tanks to within 1 cm. of the top edge 
of the anodes. It then overflowed from each tan 

into a launder, which conducted it back to the 
lixiviation tank. After again saturating itself with 
copper, it passed to a settling tank, from which it 
was pumped back to the depositing tanks. The 
liquor varied between 3 and 4 per cent. of copper. 
The iron in solution of course constantly increased, 
but during two months of work it did not reach 
saturation and require removal. The dynamo 
machine ran for two months with scarcely a minute’s 
interruption, the average speed being 1118 revolu- 
tions per minute. The average current equalled 92 
amperes. The copper deposited amounted to 2.261 
kilos. per tank per twenty-four hours. The plant 
now being erected at Stolberg is intended to pro- 
duce, from copper regulus, 500 to 600 kilos. of 
copper every twenty-four hours. There are to be 
fifty-eight depositing tanks, in each of which will 
be twenty anodes with a surface of 25 square metres, 
and an equal surface of cathodes. The twenty 
anodes, each weighing 125 kilogrammes, give 24 
tons regulus per tank, or 145 tons for all the fifty- 
eight tanks. In order to attain the usual thickness, 
the cathodes will have to remain three months in 
the tanks. Calculating the average amount of 
copper locked up in the anodes and cathodes on the 
above basis, it is shown that the amount of capital 
‘* immobilised” in this manner will be 40,000 francs 
for an annual production of 210 tons of copper. 
Compared with the cost of ordinary smelting pro- 
cesses for extracting copper from regulus, the 
interest on this sum will form no bar to the economi- 
cal success of the process, even apart from con- 
siderations as to the better price obtained for pure 
electrolytic copper. Full details of the process and 
of the experiments at Stolberg may be obtained 
from a treatise written by Marchese, and published 
in Genoa, ‘‘ Traitement électrolytique des mattes 
cuivreuses au Stolberg, par le procédé E. Marchese.” 








THE LATE PROFESSOR FLEEMING 
JENKIN, LL.D., F.R.S. 

Ir is with very sincere regret that we record the 
early and almost sudden death of Professor Fleeming 
Jenkin, of the University of Edinburgh, which took 
place on Friday, the 12th inst., at his residence, Great 
Stuart-street, Edinburgh, from blood-poisoning, follow- 
ing a comparatively simple surgical operation to which 
he had submitted a few days previous. 

Professor Jenkin only completed the fifty-second year 
of his age on the 25th of March last, and by a curious 
coincidence one of his intimate personal friends, the 
late Professor J. Macquorn Rankine, also died at the 
same age. He was born at Stowting Court, in Kent, 
in the year 1833, and was the only son of Mr. Charles 
Jenkin, captain in the Royal Navy. At an early age he 
went to reside in Scotland, his mother’s native country, 
and there acquired a good deal of the North Country 
character. He first went to a school at Jedburgh which 
was conducted by the late Dr. Burnett; then he spent 
some time at the Edinburgh Academy, where he had as 
one of his schoolmates the Jate Professor James Clerk- 
Maxwell, with whom he was afterwards for a time 
most intimately associated in scientific work. Next 
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he went to school in Frankfort-on-the-Main, and 
afterwards at Paris. During the next two years or so 
he studied in the University of Genoa, where he finally 
graduated as Master of Arts in the year 1850, before 
he was eighteen years of age. 

He was brought up to the engineering profession, 
and began practical work in a Tocomotive establish- 
ment at Genoa, under the management of Mr. Philip 
Taylor, of Marseilles. He returned to England in 
1851, and subsequently passed through a three years’ 
apprenticeship at Fairbairn’s engineering works, Man- 
chester. The first employment which he obtained after 
finishing his apprenticeship was with Mr. Hemans, and 
included the surveys for a new railway in Switzerland. 
Then he entered for a time into marine engineering, 
with Messrs. John Penn and Son, at Greenwich ; and 
he afterwards took service in railway work with Messrs. 
Liddell and Gordon. Professor Gordon was asso- 
ciated with Messrs. Newall, of Birkenhead, to whom 
was intrusted the manufacture of the wire required for 
the first Atlantic submarine telegraph cable, and 
through him Mr. Jenkin was induced to enter the 
service of that firm in the year 1857. Messrs. 
Newall placed Mr. Jenkin over the engineering and 
electrical work, and in that capacity he had the super- 
intendence of the machine construction in their 
factory, and his inventive skill was brought into requi- 
sition in designing picking-up and paying-out ma- 
chinery, and in the fitting up of steamships for laying 
submarine cables. He had the general charge of those 
vessels, and the electrical testing of the cables during 
their manufacture was also put under his charge. 
These very varied duties fell to his lot during the 
manufacture of part of the first Atlantic cable, 
the Red Sea cable (which was laid for the Govern- 
ment), a cable extending from Singapore to Batavia, 
and several important cables laid in the Mediter- 
ranean, including the first that was laid between 
Malta and Alexandria ; he also accompanied the ex- 
peditions fitted out for laying several of these cables. 
Owing to the highly responsible duties which he was 
thus called upon to discharge, Mr. Jenkin had his 
energies bent in the direction which he was after- 
wards to folow with signal success, and his name 
is now intimately associated with the annals of prac- 
tical telegraphy and with the demonstraton of the 
scientific principles forming its foundation. 

In the year 1859, Mr. Jenkin was elected to the 
Associateship of the Institution of Civil Engineers, and 
in the same year he was examined before the Royal 
Commission on Submarine Telegraphs, on which subject 
he had now become one of the leading authorities, 
Acting under the stimulus and encouragement of Sir 
William Thomson, he began about this time to write 
on scientific subjects. One of the earliest of his papers 
of which we have any record, dealt with gutta-percha 
as an insulator at various temperatures ; it was com- 
municated to the British Association in the year just 
mentioned ; and a paper from his pen, under a some- 
what similar title, was published in the Transactions of 
the Royal Society for 1859-60. At the instigation of Sir 
William Thomson, a Committee of the British Associa- 
tion was appointed, at the Manchester meeting of 
that body, held in 1861, for the purpose of de- 
termining what standards should be used in making 
electrical measurements. That Committee origi- 
nally consisted of Professors A. Williamson, Wheat- 
stone, William Thomson, W. H. Miller, Dr. A. 
Matthiessen, and Mr. Jenkin; and it subsequently 
included the late Sir William Siemens, Professor 
Clerk-Maxwell, Dr. Joule, and others. During the 
several years that the Committee was continued, Mr. 
Jenkin was the official reporter, and as a natural 1e- 
sult arising out of the highly responsible and honour- 
able position which he held, he became closely associated 
with Clerk-Maxwell and others in carrying out im- 
portant experiments for the Committee. He was 
certainly the most fruitful worker on behalf of the 
Committee, while some of the reports which he pre- 
pared, might almost be spoken of as a kind of classical 
**state papers” on the subjects with which they dealt. 
Special mention may be made of Appendix C to the 
Committee’s Second Report (Newcastle meeting, 1863). 
It was entitled ‘‘ On the Elementary Relations between 
Electrical Measurements,” in the preparation of which 
he was associated with Professor Clerk-Maxwell. It 
is well known amongst eminent physicists that the 
work recorded by Mr. Jenkin on behalf of the Com- 
mittee, and largely done by himself, was practicall 
ratified by the International Conference of Hlectriciaie 
held in Paris in 1883-84. 

By this time he had commenced business in London on 
his own account as a civil engineer, in partnership with 
Mr. H. C. Forde—a partnership which continued till 
he removed to Edinburgh in 1868. He was elected a 
Fellow of the Royal Society in 1865, and in the fol- 
lowing year he was appointed to the Chair of Engineer- 
ing in University College, London, in succession to 
Professor Pole. ‘That position was one which he prized 
very much, and while discharging his professorial work 
with marked zealand success, hestill continued to pursue 
important experimental investigations, many of them 
being connected with telegraph cable work, in con- 








nection with which he was extensively employed. 
He became a member of the Institution of Civil 
Engineers in the year 1868, in which year also he 
was examined before Mr. (now Sir Bernhard) Samuel- 
son’s Select Committee of the House of Commons 
on Scientific Instruction. When the negotiations were 
in progress for the acquisition of certain submarine 
cables by the Post Office, Professor Jenkin was em- 
ployed by the Government as their professional ad- 
viser, and in that capacity he tested all the cables 
taken over under the Postal Telegraphs Act. 

In November, 1868, Professor Jenkin was appointed 
to the Chair of Engineering at the University of 
Edinburgh, his place in University College being taken 
by Professor Fuller. The inaugural address of Pro- 
fessor Jenkin was devoted to a masterly statement 
on the subject of the professional education of the en- 
gineer and the modes in which it could be acquired, 
both at home and abroad ; and in order to impart spe- 
cial value to any opinions that he might express on the 
subject, he resolved, after accepting his appointment, 
that he would personally examine the methods em- 
ployed on the Continent for the systematic educa- 
tion of engineers in public colleges of great magni- 
tude. The high standard set up by Professor 
Jenkin in his address was constantly before him in 
the performance of his duties as a teacher in one 
of the greatest universities of modern times, and in 
many respects he quite reached his ideal. During 
the period of seventeen years that he held the 
Baxter Chair of Engineering, he was much esteemed 
and respected by his students, and many parents 
and guardians have had reason to be grateful for 
advice promptly and freely given to them as to the 
training of their sons and wards for the engineering 
profession. 

When Professor Fleeming Jenkin settled down to 
his work in the northern university, he became still more 
closely associated with Sir William Thomson than had 
hitherto been possible. The two entered into an agree- 
ment to act as joint engineers to submarine cable 
companies ; and that relationship was maintained up 
to the very last. Not the least important of their 
joint undertakings were those resulting in the manu- 
facture and laying of the submarine cables for the 
Western and Brazilian and Platino-Brazilian Telegraph 
Companies, as far back as the year 1872. These cables 
were made, respectively, by Messrs. Hooper and Co., 
and Siemens Brothers, and were laid down on the 
Brazil and Banda Oriental coasts, between Para, Per- 
nambuco, Bahia, Rio de Janeiro, &c., to Chuy, on the 
Argentine Republic frontier. Professor Jenkin accom- 
panied the expedition organised for the laying of 
the Para and Pernambuco section of the cables. 
The two asssociates were also joint engineers 
for the undertaking of the Mackay-Bennet Cable 
Company, which was one of the last schemes in 
which they were jointly concerned. In at least 
two instances they were also joint patentees, their 
inventions having to do with instruments for work- 
ing long submarine cables. In one case the patent 
was for improvements in Sir William Thomson’s 


recorder, and the other was for an instrument 
suited for automatically sending messages into 
cables. Professor Jenkin was likewise himself the 


patentee of a number of inventions in connection 
with electricity, bridge-work, hydraulics, gearing, and 
caloric motors. He was much consulted in reference 
to cases of disputed patents, in two or three of which 


he was appointed assessor to the judge, the latest | 


being known as the ‘‘Stewarton Case,” and having 
reference to knitting or bonnet-making machines. It 
was only decided by one of the judges of the Court of 
Session some two or three weeks since. 

In the year 1877 Professor Jenkin delivered to the 
Edinburgh Philosophical Institution two lectures—one 
on ‘* Healthy Houses” and the other on ‘‘ Ventila- 
tion and Warming,” the outcome of which was 


Protection Association of Edinburgh ; 
organisation soon became so valuable, that there have 
since been formed similar associations in Jondon, 
Glasgow, Liverpool, Newcastle, Dundee, Cheltenham, 
Wolverhampton, Bedford, Cambridge, and in the 
United States, where his lectures have been republished. 
Within the last two or three years of his life he devoted 
much attention to a new system of electrical transport, 
which he called ‘‘ Telpherage,” the apparatus for which 
is illustrated by a model in the Inventions Exhibition. 
One of the most recent projects in which he was 
engaged was the construction of a telpher line from 
Tunis to a point some thirty miles or so inland, for 
the purpose of bringing esparto grass and other 
vegetable produce down to the coast for shipment. 
After settling down in the northern capital most of 
the scientific papers prepared by Professor Jenkin were 
communicated to the Royal Society of Edinburgh, of 
which he was a Fellow, and in 1879 a Vice-President. 
His scientific memoirs and other papers were so nume- 
rous that their names alone would occupy a large 
amount of space, and consequently we cannot attempt 
to mention them in detail. Referring to the work 
given to the world through the medium of the Royal 





Society of Edinburgh, we may state that it began as 
far back as 1869, in which year he read a paper en- 
titled on ‘*The Practical Application of Reciprocal 
Figures to the Calculation of Strains on Framework,” 
in the course of which he exemplified in a very clear 
manner the mode of applying to important statical 
questions a beautiful principle, which was due in part 
to Rankine, but mainly to Clerk-Maxwell. In 1880 
he was awarded the Keith prize of the Society for the 
biennial period of 1877-79 on account of his paper on 
‘* The Application of Graphic Methods to the Deter- 
mination of the Efficiency of Machinery.” This was a 
more thoroughly original paper. It may be said roughly 
to have embodied an extension of Clerk-Maxwell’s 
principle to the kinetics of machinery, where all parts 
move inone plane. Another ‘‘ Edinburgh” paper was pre- 
pared conjointly by himself and Mr. Ewing, its subject 
being ‘‘ On the Harmonic Analysis of Vowel Sounds.” It 
involved an ingenious and elaborate piece of work, 
which was chiefly done by the aid of the phonograph. 
The paper was read to the Society in 1878. He did 
not limit his writings to papers and lectures for the 
learned societies and scientific transactions and pro- 
ceedings, but attacked miscellaneous subjects not 
necessarily connected with his profession, and the 
results of his cogitations were given to the world in 
the quarterly reviews and monthly magazines, and 
even in the SaturdayReview. One of his most remark- 
able non-professional papers was published in the 
North British Review in 1867, its subject being the 
** Origin of Species.” Professor Jenkin wrote an 
excellent manual of electricity and magnetism, forming 
one of the series of ‘‘ Text-Books of Science.” It has 
passed through a number of editions, and has been 
translated into several foreign languages. He also 
gave to the world a ‘‘ Treatise on the Construction 
and History of Bridges,” which originally appeared in 
the Encyclopedia Britannica. 





BYE-PRODUCTS AND THE COKING 
OF COAL. 
To THE EDITOR OF ENGINEERING. 

Srr,—Will you allow me space in your esteemed paper 
for a short summing up of the two days’ discussion which 
took place at the last [ron and Steel Institute meeting on 
the question of the Simon-Carvés coking process. 

It seems to me that owing to the present unheard-of 
depression of pig-iron prices, ironmasters are under the 
necessity of doing something to cheapen their cost of 
production. We hear on all hands, and it is not diffi- 
cult to believe, that present prices are ruinous for the 
makers. In vain do we look round for any reason to 
hope for a rise. 

With al! duedeference to Mr. Gritfin and other eminent 
statisticians, who see the reason for the low prices that are 
now vbtained in the reduced production of gold, it seems 
to me a much simpler explanation to look around us and 
see how the fearful protective tariffs of the United States, 
of France, Germany, Austria, not to name other countries, 
have stimulated abroad, to an insane extent the production, 
of pig iron, and this without any corresponding increase in 
demand. All these countries are trying their best to ex- 
port instead of buying from us, if not in the shape of pig 
iron then in the shape of machinery, rails, steel ingots, 
wire, and other manufactured iron. They have become com- 
petitors, and there is simply too much iron made, conse- 
quently, and without doubt, a number of iron producers 
will have to go to the wall. Those who have the neces- 
sary capital and enterprise to be the first to cheapen their 
cost. of production will, of course, be the most likely to 
survive. 

Now I submit that from the discussion before the Iron 
and Steel Institute, even if all that the detractors of the 
Simon-Carvés coking system say were true, it has been 
clearly proved that a profit of several shillings per ton of 
coke is even at present still obtainable. 

It has been shown (1) by the writer that even on Mr. 
Bell’s statement, founded a very insufficient trial, of 
10 per cent. more Simon-Carvés coke being required, 
than of the best Durham beehive coke, a profit of 9d. 


the formation, almost forthwith, of the Sanitary | Pet ton of coal is realised by the fact of the Simon-Carvés 
and that | °¥e™ producing from the same quantity of coal 25 per 


cent. nore coke, thus leaving a margin of 15 per cent., 
which accounts for the 9d. And we must remember that 
the trial at Sir Bernard Samuelson’s furnaces gave much 
more favourable results, also that the blast at Mr. Bell’s 
furnaces cannot be heated to more than 950 deg., whereas 
a temperature of 1500 deg. is obtainable by Cowper or 
Whitwell stoves, and that coke of the density of ours cer- 
tainly would give better results with hotter blasts. More- 
over it should be remembered that Mr. Bell and Mr. Dale 
distinctly repeated the fact of the Messrs. Pease’s Simon- 
Carvés coke being preferred to their best Durham coke for 
use in cupolas, and that there is surely no reason to despair 
of adapting temperature and pressure in the blast furnaces 
to such excellent fuel. 

2. Mr. Dale, of Messrs. Pease and Partners, has con- 
firmed that even at present low prices of tar and ammonia 
water, their return in bye-products is still ls. 3d. per 
ton of coal coked. With regard to this it should be re- 
membered that since the meeting we hear of a rise in 
ammonia water of 10 percent., which, however, I will not 
take into account. 

On the other hand, a fact that certainly must be 
taken into account is that Messrs. Pease’s establish- 
ment, although in every way well built and exceedingly 
well managed, was the first constructed to our plans in 
this country, that since then we have introduced the recu- 
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perator and by this have obtained an output of fully 50 per 
cent. more in coke and bye-products, that consequently the 
cost of production per ton is very materially decreased, as 
the number of labourers and machines to be served remain 
about the same. Further, whereas the Messrs. Pease are 
producing with 50 ovens only about 400 tons of coke per 
week (they working neither by night nor on Sundays, 
and thus losing a considerable portion of their power of 
production) we are at present actually producing at the 
Altham Colliery Company’s Simon-Carvés coke ovens at 
Accrington, at the rate of as much as 600 tons of coke 
per week, the time of carbonisation having fallen at that 
establishment below 48 hours. 





The saving in working expenses under this heading can | 


safely be guaranteed to be 8d. per ton. 
3. The next item to be considered is the profit to be 
realised by the manufacture of sulphate of ammonia, 


which should not be less than from 6d. to 1s., or say 9d. | 


per ton of coal, even at present low prices for the salt, 


The next item is the profit from the abstraction of | 
benzol, which actually brings in 1s. per ton in one of our | 


plants. 


The total unassailable profit therefore on the worst pos- | 


sible suppositions, is still 4s. 5d. per ton of coal, equal to 
about 5s. 10d. per ton of cdke. 

Now this, for a blast furnace of largest size in the Cleve- 
land district, and using, say, 600 tons of coke per week, 
means an actual saving of over 9000/. sterling per year, 


| Maw, in which the weight of the pulley and tension of | 


| absolutely no wear and tear of the shaft going on. 


even at the present unheard-of low prices for bye-products, | 


and assuming Mr. Bell’s assertion to be found correct on 
further experimenting, an occurrence which, according to 
the writer’s opinion, is most unlikely to happen. If on 
the other hand the coke which is so much liked for the 


blast furnace in other countries should get into equal | 
favour in England, and be found to give off as much heat | 
| its fellow working on a sliding feather on the line shaft. | 


when circumstances are carefully adapted to its nature, 
then the 5s. 10d. per ton of coke will be raised to con- 
siderably. 

I venture to express my opinion that against this saving 
no platonic love of the silvery looks of Durham beehive 
coke as it might be produced from coal which does not 


exist any more (to use the words of a well-known speaker | 
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during the discussion) will stand against the question of | 


s. d. 
No amount of prejudice will avail against the stubborn 
fact that the Simon-Carvés coke at present only costs slightly 
more than half of the beehive coke. Granted, for argu- 
ment’s sake, to my conservative friends, that possibly the 
best beehive coke formerly made from such coal that does 
not exist any more, has certain advantages over the coke 
made in the Simon-Carvés oven, the question is like most 


‘ 
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interest. Taking the cost of a good beehive oven at 651., | 
and assuming that it will produce 300 tons a year, the 
cost of oven per year per ton of coke made would be equal 
to 4s. 4d. The Simon-Carvés cven, with the new re- 
cuperator, costs about 135/. (exclusive of the cost of the 
apparatus for collecting bye-products), and actually pro- 
duces 640 tons of coke per year. It will last considerably 
longer than an ordinary beehive oven as proved in prac- 
tice. The cost of establishment per ton of coke made is 
therefore only 4s. 2;%;d., as against 4s. 4d. in the beehive 
oven; that is to say the first cost of establishing coke 
ovens according to the Simon-Carvés system is even less 
than first cost of establishing beehive ovens of the same 
power of production. The cost of the apparatus for col- 
lecting bye-products has, of course, to be set against profits 
arising therefrom, and is comparatively small, 








COUPLING ENGINES TO SHAFTING. 
To THE EpiTor OF ENGINEERING. 

Srr,—In your publication of the 15th ult. you give an 
illustration with short description of a friction clutch 
pulley constructed by Messrs. Bagshaw and Sons accord- 
ing to an arrangement first suggested by Mr. W. H. | 
belt are taken off the shaft and borne by independent | 
bearings, so that when the clutch is out of gear there is | 


We herewith inclose tracing of an arrangement we 
adapted in 1879 to the engines at the Daily Chronicle 





office (Mr. Lloyd) in which you will observe two large 
pulleys, each driven by an independent engine, one keyed | 
on the shaft, which is disconnected by a claw coupling, 
the other pulley being keyed on a hollow steel shaft, on 
the end of which is cast a claw coupling, engaging with | 


In this case, when the engine is at rest, there is no friction | 


| going on, even though the other engine with the main | 


shaft is running. We have since supplied the same | 
arrangement in many instances, including the engines at | 
Mr. Lloyd’s works at Sittingbourne, the two engines we | 
erected for driving the electric lighting at the Law Courts, 


4 Siding 3 Maw 
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others. 


London, June 16, 1885, 


Yours faithfully, 
VICTIMS. 








VERTICAL LATHES. 
To tHE Eprtor oF ENGINEERING. 

Sir,—In my letter published in your last issue I find 
I made an omission which, with your permission, I will 
now correct. I should have stated that the eighty car- 
wheels bored by one man in one machine were done in one 
day of ten hours, 


une 17, 1885, A. TURNER. 








FIRE AT THE INVENTIONS EXHIBITION, 
To THE Epitor oF ENGINEERING. 

Sir,—In the interest of the public, who might other- 
wise be deterred from using a valued means of security 
against fire, and in justice to this company, permit me to 
point out through your valuable medium, in connection 
with the above fire, that in no portion of the buildings 
burnt had our asbestos patent fireproof paint been applied, 
and the great probability that if the paint had been 
applied to the woodwork in the roof near the flues where 
the fire originated (it is now being applied to the wood- 
work in the Houses of Parliament) the disastrous fire 
would not have occurred, and further that a portion of the 
Exhibition in greatest danger from the fire, known as 
Duval’s refreshment rooms, and inclosed within the 
E-shaped burning mass of buildings, forming the India 
Museum, was no doubt protected from fire by reason of 


| the wooden walls having been coated with the paint. 


The first portion of this letter is confirmed by Mr. 
Owen, the secretary to the Exhibition, in the daily papers 
of the 13th instant. 

I am, Sir, your obedient servant, 
J. ALFRED FISHER, 
General Manager and Secretary. 
The United Asbestos Company, Limited, 
161, Queen Victoria-street, London, Kc, June 15, 1885. 
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and for the Health Department of the Manchester 
Corporation, where four engines are driving one shaft, 
all being coupled in a similar manner. We may further 
add that we have not found a friction clutch necessary, 


| as, in the event of requiring tu change from one engine | 


| can then be thrown in without any jar, and the other one 


things in this prosaical matter-of-fact world, one of | 


balance” of advantages and drawbacks. 
Will any one pay for the good looks of the Durham 
coke 5s. per ton or 2s. 6d. per ton, or even ls. per ton, if 


| publication, as you will see that it had been applied some | 


the Simon-Carvés gives off the same amount of heat, or if | 
a proportionately increased quantity of Simon-Carvés | 


coke can be produced at the difference in price? 

I venture to think that within a very few years senti- 
mental attachment to the dear old beehive coke will be a 
thing of the past in this country as it is already on the 
Continent. 


At the London meeting I expressed my expectation é , I 
| graph office in 1876; in that case it was, however, subse- 


that the price of sulphate of ammonia would rise again, 
seeing that the increase in production was as yet infini- 
tesimal in comparison to the enormous.fall in price. I am, 


of course, rather pleased to see my predictions verified so | which has special advantages of its own.—Ep. 


| application of the hollow shaft arrangement ante-dates 


| 


| site ends of the main line of shafting, an arrangement 
] 


soon. Prices since the meeting have gone up considerably. | 
The explanation given for this is that on account of the | 


recent rise in the hitherto abnormally depressed price of 
sugar. 


Agriculturists producing the beetroot in France, | 


Germany, Belgium, and Russia are suddenly requiring | 
again large quantities of sulphate of ammonia, which, it | 


seems, is the best possible manure for beetroot. For any- 
body knowing what gigantic proportions the raising of 
beetroot has assumed in the above-named countries and 
others, it is not surprising to notice the interesting con- 
nection between sugar-making and iron-making, and ac- 
cording to which a rise in the price of sugar allows the 
manufacturer of pig iron to produce at a cheaper rate 
when using the Simon-Carvés coke ovens, because he 
’ realises a higher price for his ammonia water. 


| 
| 
} 
| 


| 
| 


With coke and bye-products at their former prices the | 


profit per ton of coke would be raised by about 50 per | 
** Almost too good to be be- | into our hands—we believe, compiled by a surveyor, con- 


cent., or say to 8s. to 10s. 
lieved” will some of my readers say ; but a fact neverthe- 
less, Yours obediently, 
Henry Simon. 
20, Mount-street, Manchester, June 11, 1885, 
P.S.—With regard to the first cost of our plant in com- 
parison to the beehive the following calculation may be of 


to another, when No. 1 engine is running, No. 2 may be | 
started and got up to speed when the shaft and wf | 
are relatively stationary with one another. The clutc 


released in like manner. 
Perhaps you will give a sketch of this in your next 


time before the arrangement was first suggested by Mr. 
Maw. Yours truly, 
W. anp J. GALLOWAY AND Sons. 
[We willingly insert Messrs. Galloway’s letter, as their 


that at the Manchester Guardian office. We may say, 
however, that the arrangement adopted at the latter 
office (but with jaw clutches instead of friction clutches) 
was first schemed by Mr. Maw for use at the Daily Tele- 


quently found possible to couple the two engines to oppo- 


x 
de 
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THE ASSESSMENT OF FACTORIES. 
To THE EpiTor oF ENGINEERING. 

S1r,—The re-assessment of manufacturing premises this 
year appears to be causing general dissatisfaction from 
the apparent inconsistency of the principle on which the 
rating is based, for not only are premises rated at a much | 
higher figure than hitherto, but we are surprised to find | 
the machinery and plant also included in the assessment, | 
thus actually putting a tax on machines and tools, and | 
tending to prevent enterprise in the way of improving | 
plant. 

It appears to us that a tax upon workmen’s tools is a 
step in the wrong direction and is a heavy burden on the 
industrial classes. On our complaining, a book is thrust 








taining reports of cases, in all of which judgment has 
been awarded in favour of the assessor. 

We should like to know from some of your readers 
whether a similar book can be produced on the other 
side, showing cases in which the assessed has gained the 
day. If you can spare space, we think a little ventila- | 





THE TREVITHICK MEMORIAL. 
To THE EpiTor oF ENGINEERING. 

Srr,—I was extremely sorry to find Dr. Hyde Clark 
writing publicly in so acrimonious a strain, upon the 
proposals issued from a meeting of the Executive Com- 
mittee of the Trevithick Memorial, especially as he did 
not take the trouble to attend the meeting to which he 
was summoned eight days previously by letter and not by 
telegram as he states. 

If Dr. Hyde Clark has proposals to make I think it is 
not too much for the Committee to expect that he will 
bring them forward in the usual course and not confine 
himself to abusing the proposals of such of the Committee 
who take the trouble to attend the meetings. 

I am, Sir, yours truly, 
JouNn Davis, Lieut-Col., Hon. Sec. 

June 17, 1885. 


THE Surz CANAL.—The revenue of the Suez Canal Com- 
pany in the first quarter of this year amounted to 
635,181/. The revenue in the corresponding quarter of 1884 
amounted to 721,171/. ; and in the corresponding quarter 
of 1883, to 650,630/. 


TESTIMONIAL TO Mr. R. Prick WILLIAMS.—We notice 
that a Committee has been formed for the purpose of 
presenting a testimonial to Mr. R. Price Williams; this 
Committee, which has Sir E. J. Reed, K.C.B., for the 
chairman, including the names of a number of the leading 
men in our profession. The honorary secretary and 
treasurer, to whom subscriptions may be sent, is Sir James 
N. Douglass, of Stella House, Dulwich, S.E. 


ANTI-CorROSIVE ComposiTions.—As a substitute for 
white grease for the preservation from rust of machinery 
when out of use, or during transport or shipment, Mr. 
R. D. Stewart, of Tenter-street, West, Mansell-street, 
London, E., prepares several anti-corrosive compositions, 
which we have lately seen tried in a position in which 
ordinary oil-wiped metal surfaces became covered with 
oxide in afew days. These compositions, or lacquers, as 
they are called, are made in two qualities, one being 
colourless for exhibition purposes, and have the ad- 
vantage that they can be applied with a brush, and re- 
moved with very little trouble. They are very successful 
in resisting rust even under conditions of exceptional 
severity, 
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ARTESIAN WELLS. 


Notes on Drilling and Boring Artesian Wells, as Practised 
in the United States of America. 
By C. W. Dar.ey, New South Wales. 

DuRING my recent visit to America I availed myself of 
the opportunity, thus afforded, of inspecting the various 
systems which have been adopted there for sinking 
artesian well bores, and, at the request of the honourable | 
the Colonial Secretary, I now have the honour to submit a | 
report upon what I saw, together with particulars and 
sketches of the appliances in use. I trust that my notes 
may be of some practical benefit and assistance to those 
who are likely to be engaged in searching for water at 
great depths in these colonies. 

In some respects I fear the information I have obtained 
may appear scant and insufficient, but it must be borne | 
in mind that the time at my disposal was somewhat 
limited, and the distances to be travelled over, in order | 
to see the various boring operations in progress, were | 
immense, 

The boring, as hereinafter described, being in most 
cases carried on by contractors who have portions of their | 
apparatus covered by patents, some difficulty was found , 
in obtaining information on many important points of | 
practical detail, the contractors frequently being reticent, | 
and suspicious as to the object of my interrogations ; on | 
the other hand, manufacturers and vendors of apparatus | 
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were most willing to furnish me with abundant informa- 
tion, but in all cases this had to be received cum grano 
salis, as the information supplied seldom went beyond 
praise of their particular apparatus, and but rarely were 
any really useful and practical notes to be obtained from 
such sources, ; f 

The States where I found most boring operations in 

rogress, were California (where wells are being sunk for 
both water and oil), Colorado, New York, and Pennsyl- 
vania; in the latter State, so far as I am aware, oil and 
gas wells only have been sunk. : 

he process of sinking holes through rock, as is neces- 

sary in nearly all instances where great depths have to be 
reached, either for water or oil, is usually termed ‘‘ drill- 
ing;” and “ boring,” when alluvium or gravel and sandbeds 
only have to be passed through ; but in these latter cases 
drill gear is sometimes used to advantage, as will be 
hereinafter explained, the immediate difference between 
the two methods being that drilling is usually done with 
only a limited length (about 40 ft.) of iron rods, which are 
worked suspended from a stout hawser, while boring is 
carried on with continuous bars, either wood or iron, in 
about 25 ft. lengths. : 

In California, I found_a great number of wells being 
bored all through the San Joaquin Valley, which em- 
braces a large district, some 280 miles in length north and 
south, and some 70 or 80 miles wide, lying south of 


Stockton and between the foot of the Sierra Nevada on 
the east and the coast range on the west. ; 

The water is usually found at depths varying from 
350 ft. to 600 ft. ina bed of sand, which is overlaid by beds 





| measures. This led 


| of impervious clay, and clay and gravel mixed, the upper 


40 ft. to 80 ft. throughout the valley being light, loamy, 
and alluvial deposit. 

In the gravel beds, immediately beneath the upper 
alluvial deposit, water is frequently met with, but it is 
usually limited in quantity, indifferent in quality, and 
seldom or indeed never rises to the surface ; on small 
farms and homesteads, however, it is not despised, being 
generally sought for and obtained by the ordinary drive, 
or Abyssinian tube wells, but as the water must then be 
pumped, it cannot be economically used for irrigation 
ent although in some districts where water has not 

n obtained from deep artesian wells, hundreds of the 
= wells have been sunk and the water raised by wind- 
mills, 

When sinking artesian wells it is necessary to stop back 
this upper water, for two reasons : first, to prevent it 
contaminating the purer supply from below; and, 
secondly, which is the more important, to prevent the 
rising water being lost or absorbed in the upper pervious 
to the bores being lined throughout 
with iron tubes or casings, which is an imperative necessity, 
for, in some instances, where the ground was found strong 
enough to stand without casing, unlined bores were tried, 
but they were found never to flow till lined. 

The absence of water-tight lining will probably be 
found the reason why water has not risen to the surface 
more frequently than it has done in the numerous well 


















































shafts sunk in Australia, where it is well known that a 
porous stratum, frequently containing brackish water, is 
usually found at depths of from 40 ft. to 90 ft. below the 
surface, the brackish water in some cases having been 
stopped back sufficiently to allow the sinking to continue 
till fresh water was reached ; the latter then rose in the 
well to within some 30 ft. to 60 ft. of the surface, but no 
higher. There can be little doubt that in such cases the 
lower water found an escape through the pervious mea- 
sures ; had a water-tight lining been used it is quite pos- 
sible that many of these wells would now have n 
flowing ones, i.¢., the water would have risen above the 
surface. . : 

I wish, however, to guard myself from being misunder- 
stood on this point, as I do not desire to raise false hopes 
by conveying the idea that any method of treating ar- 
tesian bores in water-bearing measures will obtain flowing 
wells, as this wholly depends on the situation of the bore 
geologically ; to obtain this, the water must be stored in 
the earth and have communication with an under stream or 
water-bearing stratum, leading from hills situated higher 
than the ground surface at the bore. The hill source may 
be a great distance away, still if the water-bearing stratum 
is overlain with measures of impervious clay, upon these 
measures being pierced the water will rise to the surface, 
unless, as before mentioned, it finds an escape through 
upper pervious measures. 

In the case of the San Joaquin Valley, already referred 
to, the abundant supply found there of course comes from 
the neighbouring Sierra Nevada, where the winter snow 
is stored and given out throughout the spring and summer 








months, just when the water is most needed, the moun- 
tains thus acting as a natural reservoir for conserving the 
water. 

So far as I could ascertain, the cost of the work is very 
much the same with one apparatus as with another ; but 
as there are varying circumstances under which each kind 
may have a special epee I will describe three kinds 
of apparatus which will fairly represent the different types 
of machines mostly in use : 

1. The ordinary boring apparatus, with a variety of 
special tools used in connection therewith. 

2. The hydraulic well borer. 

3. The ordinary drilling apparatus, as specially suited 
for artesian wells where the depth rarely he to exceed 

t 


Hand-Boring Apparatus.—The ordinary boring appa- 
ratus consists of a wood or iron derrick with a sheave on 
top, about 30 ft. over the ground ; beside a single leg is 
placed a crab-winch carrying a sufficient length of 14 in. 
iron or steel] wire rope; the winch usually has two driving 
| sage one for working by hand, the second for working 

y horse gear, for running up the rope quickly, more 
especially when working with the sand pumps. The 
boring bit (varieties of which are shown on Figs. 7, 8, and 
24 to 29) is attached to the rods, which are usually made 
up in 25 ft. lengths, either wood or iron, the iron ones 
being made of 14-in. gas-pipe, with screwed pin and box 
ends welded on; these, however, would be found too 
heavy on the boring tool if —. used, soit is the practice 
to use some rods of pine, 4in. by 4in., which, owing to 
their buoyancy in the water, with which the bore is 
charged, help to balance the weight of the ironrods. The 
top or working rod is usually made of 14 in. square iron, 
on which a capstan spanner travels and works—two men 
are sufficient for giving the necessary circular motion to 
the rods. It will be seen that in this process much delay 
must necessarily be incurred in drawing the rods eve 
time the auger is filled, which happens about every Prater 
or fifth foot sunk. The rods on each such occasion have 
to be raised, unscrewed, and laid aside one by one, the 
reverse operations, when lowering, taking an equal time. 
Notwithstanding this delay I found that the 7-in. wells 
were bored to a depth of 400 ft. and lined with casing at 
an average rate of nearly 25 ft. per day—the first 100 ft. 
being performed much quicker, and, of course, the last 
100 ft. proportionately slower. When adding on or sink- 
ing casing, the rods need not be withdrawn, but left 
standing on the bottom or suspended from the expand- 
ing plug, the top or capstan length only being removed. 
The auger bits are made in a variety of patterns, some 
altogether with closed sides for working in sandy or very 
loose ground, others made with one side quite open like a 
carpenter’s shell auger and termed the pod auger, see 
Fig. 7. This pattern is found to work very well in stiff 
clay and is readily emptied. When beds of fine sand are 
met with, then the sand or sludge pump, as shown at 
Fig. 2, must be used ; this is usually lowered by a small 
line and jum when at bottom till the sludge or sand 
is worked up loose, when it readily fills, and upon being 
drawn up quickly the ball valve prevents the sludge from 
escaping ; when emptied it is again lowered and the pro- 
cess repeated till the bore is clear ready for the rods to be 
lowered and the boring resumed. 

Besides the common sand pump last referred to, which 
can only be filled by jumping it on the bottom, there are 
others made with a sucker valve rod, which, when the 
— reaches the bottom, is worked up and down with a 
ight line from the surface ; this pumps the barrel full of 
the sand or silt, at the same time discharging the water 
above the plunger. Another form of pump for clearing 
out bores is shown in Fig. 20. The great advantage at- 
tending this somewhat more expensive form of pump is 
the facility with which it can be emptied by simply 
knocking up the sliding sleeve on top, when the tube 
opens longitudinally with a scissors’ joint, instantly re- 
leasing its contents. 

Care must be taken in boring not to let the excavation 
get too far in advance of the casing, or the sides may 
cave in, and cause the bore to become vut of line. Should 
this occur it may be found impossible to force dowa the 
casing and consequently render it necessary to abandon 
the bore. 

I found that the invariable practice is to start the bore 
7 in. in diameter, and if possible carry it the same size all 
the way down, but in most cases the friction against the 
casing becomes too great to admit of its being sunk more 
than 300 ft. of this size, and then a 6 in. casing is put in- 
side and the hole carried on with the smaller diameter to 
the required depth. In a few cases I found 8 in. and 7 in. 
holes being sunk, but these sizes are exceptional, 7 in. 
and 6in. being generally found large enough. When 
ahole containing two sizes of casing, in this way, is 
finished, the inner or smaller casing is usually cut off by 
special tools a little above the bottom of the large casing, 
and the upper length withdrawn to be used again. <A tool 
suitable for this purpose is shown in Fig. 9. 

As it is necessary that the auger should bore as near 
as possikle to the inside diameter of the casing, it is neces- 
sary to have aset of augers for each size, i.e., about a 
62 in. auger for the 7-in. casing, and 5? in. for the 6-in. 
casing. 

When about to start a bore, as soon as the derrick is 
set up, a hole should be dug under the centre some 6 ft. 
to 8 ft. deep, and the first length of casing set up verti- 
cally in the centre; the earth is then filled in round it 
again and well rammed, thus forming a guide and in- 
suring a fair start for the boring tools. ; 

A horse-power machine is usually used in conjunction 
with this boring apparatus for the purpose of operating 
the winch rapidly when drawing the rods and working 
the sand pump ; the most convenient method of convey- 
ing the motion to the winch is with friction wheels applied 
with a cam motion ; in this case the horse can be kept 
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constantly moving when drawing rods; the attendant | 
need only place his foot on a lever to throw the friction | 
pinion in contact with the winch wheel, and thus wind 
up the rods 25 ft. at a time or as may be necessary. The | 
circular motion for working the rods is, however, given 
to them by two men walking round with the capstan 
spanner as before mentioned. 

Hydraulic Boring Apparatus.—This apparatus (see Figs. | 
11 and 14) is worked very much on the same principle as | 
the diamond drill, the action of which is, I believe, pretty 
well understood now in thiscountry. The rods are formed 
in the usual 25 ft. lengths of strong gas or lap-welded 
iron piping, 2}in. or 2? in. internal diameter, with screwed 
wrought-iron spigots and socket connections at their ends | 
(see Fig. 12); the lower length carries the cutter, the best | 
form of which is shown at Fig. 13, 

A strong stream of water is pumped continuously | 
down the rods, through a swivel cap at the top, shown | 
at Fig. 14. The rods are driven at a speed of about 80 to | 
100 revolutions per minute, and the débris from the | 
cutter is carried up the annular space between the rods, | 
and the casing, with the escaping water, and discharged 
at the surface. As the casing is rarely less than 7 in. | 
internal diameter, it is necessary to thicken up the rods, | 
encasing them in wooden lagging to reduce the area | 
between the rods and casing, and thus increase the velocity | 
of the discharge water, to enable it to carry up the débris 
as fast as the cutter excavates it. The rods, joint, and 
lagging are shown at Fig. 12. 

he arrangement of derrick used is shown in Fig. 11. 
To secure the proper speed and power requisite to mani- | 
pulate this machinery a steam engine is necessary. The 
pump for forcing the water down the boring bar may be | 
attached to the engine, and the water supplied to the pipe | 
head through a flexible rubber hose. This machine is | 
capable of doing very rapid work. I witnessed about | 
20 ft. being sunk in about half an hour, the depth of the | 
bore at the time being 524 ft. below the surface ; this in- | 
cluded pressing down the casing at the same time, but of | 
course not the building and rivetting up of the casing, 
this part of the work occupying more time than the actual | 
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cavating a tank for water supply, &c., so that the actual | 
boring and casing must have been carried on at a rate | 
considerably over 50 ft. per day. The actual quantity of | 
water required was not very great; for by providing a 

settling tank to receive the discharge water, the silt and | 
débris soon settles, and thus the same water can be used | 
over and over again. However, the very fact of any | 
water being required, even for working the engine, will | 
restrict the use of this apparatus very much indeed in | 
Australia, 

Upon reference to Fig. 14 it will be observed that on 
the upper hollow boring bara is screwed a short length | 
b, carrying a cast-iron chamber c, in the base of which | 
the head of the short bar 5 can revolve freely between | 
brass washers, at the same time making a comparatively | 


| water-tight joint ; on the same bar is keyed a spurwheel 


d, into which a pinion wheel e gears; this pinion has | 
a square hole through the centre travelling freely up and | 
down the 1}in. square bar fat the side; to this hee is 
conveyed rap:d rotary motion through bevel wheels 4, | 
which are driven by a belt from the mainshafth. As the | 
bars sink in the hole, the pinion slides down the square | 
bar, following the spurwheel, and imparting the neces- | 
sary rotary motion to it in every position. 
cis coupled the flexible hose leading from the pump at- 
tached to the engine. 


In this apparatus, as in the hand-boring apparatus, | 
| much time is lost when it becomes necessary to draw the 
| rods; but of course. owing to the débris being conveyed 


out of the bore by the water, the rods have not to be so 
frequently drawn; but when a gravel bed is passed 
through the large stones cannot be washed up, and the 
rods must then be drawn, and a large valved sand pump 
lowered down to bring up the shingle, &c. With this 
apparatus I saw hydraulic pulling jacks very suit- 
ably applied for drawing down the casing, which 
will be described further on, one man attending them 
drawing down the casing, while the second man 
attended to the engines and boring apparatus. An 
ingenious and simple device for suspending the rods in | 
the bore while adding on casings is shown in Fig. 3. This 
is simply a round piece of pine, nearly the diameter of 


| such as 1500 ft. to 2000 ft., then it is 


To the head | hole. 


The contractor had arrived on the ground with his plant | the casing, cut in three pieces, the central portion being 
to start the bore just 11? working days before the date of | wedze-shaped. Into this piece is fixed a length of bar 


of the rods drawing down the central wedge causes the 
blocks to jamb in the casing; there they remain sus- 
pended till the upper bar is lowered down, screwed on, 
and pulled up, thus drawing the wedge and permitting 
the rods to run up freely. 

Itis only right that I should mention that Messrs, 
Jerome Haas, and James Manning, of Stockton, Cali- 
fornia, U.S.A., contractors for well-sinking, have brought 
this system to great perfection, and have taken out 
several patents for improvements in the various parts of 
the apparatus, 

Drilling Apparatus.—The drilling apparatus ordinarily 
used for sinking wells not exceeding (say) 800 ft. deep, is 
both handy pas Pinta tg and is usually provided with an 
axle and wheels, which enable it to be transported across 
country easily, all the gear, horse-power, &c., being stored 
on top for transit. 

When holes have to be sunk much greater depths, 
esirable to use 
much heavier appliances driven by steam, and what is 
known as a walking beam or Pennsylvanian rig becomes 
necessary; this is however seldom made in a portable 
form, afresh derrick being usually erected over each 

Nealy all mere apparatus, for bores from 600 ft. 
| to 800ft. deep, are worked on the same principle, so one 
description practically answers for all. 

The derrick has two working barrels ; on one is wound 
| sufficient 2-in. rope, termed ‘‘the sand pump line,” to 
reach the bottom of the deepest bore required, and the 
second barrel carries the drill cable, which may be either a 
hempen or Manilla rope of similar length and about 5 in. 

irth ; this rope passes from the barrel over a sheave, fixed 

alf way up the derrick, then down and through what 

is termed the Pitman sheave, then up and over the 
sheave at the head of derrick, and finally down and 
made fast to the head of the drill bars, 

The drill bars are made up as follows: 


First the bit, 

next ,, auger stem 
jars 
sinker bar 


rope socket 


about 4 ft. long 

” 12 ” 
” 
” 
”» 


» 8 
” 8 
” 1 


Inallsay ... 30 ,, 





my visit, and, as above mentioned, the bore was then over | with spigot and socket screwed unions; this is screwed on 
500 ft. deep, cased all the way ; necessarily some time | to the top of the rods and lowered ; when a short way 
was lost at first in setting up the derrick and engine, ex- | down the side pieces are checked with a string ; the weight 


The above lengths may vary very much, of course, 
according to circumstances, the bars used for deep cil 
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wells being made up as much as 60 ft. long and up to 4 in. 
in diameter ; those used for shallow holes need not exceed 
from 24 in. to 3in. in diameter. 

(To be continued.) 





THE BLAST FURNACE VALUE OF COKE. 


On the Blast Furnace Value of Coke from which the Pro- 
ducts of Distillation from the Coal used in its Manufac- 
ture have been Collected.* 

By I. Lowruran Beg tt, F.R.S. 
(Concluded from page 664.) 

Ir is worthy of remark that the amount of this solvent 
action of carbonic acid on coke is not necessarily de- 
pendent on the manner in which it is burnt. Some kinds 
of coal, all treated in the beehive ovens, are well known 
to afford coke of an inferiority of quality not accounted 
for by the difference in the amount of impurity they con- 
tain. These I have always found more susceptible to the 
action of carbonic acid than those of a superior quality ; 
indeed, so invariably has this happened that, with the 
knowledge of this and of the amount of impurity, I feel 
pretty confident in my ability to determine, with tolerable 
precision, the comparative value of Durham coke before it 
enters the blast furnace. 

Reference has been made to the circumstance of a con- 
siderable portion of the fixed carbon of the coal being 
consumed during the process of coking in the open oven, 
and to the heat afforded by its combustion. It seems 
highly probable, not only that the direct action of the 
heat so hardens the coke as to render it less susceptible to 
the solvent power of carbonic acid, but my own experience 
is that to carry this power of resistance to its furthest pos- 
sible limit, a quantity of heat is required beyond the 
capacity of the combustion of the gases, in the case of 
Durham coal, to supply it. 

Being impressed with the large waste of the fixed 
carbon at our own ovens, by a simple ciiange in the 
manner of coking the coal this loss was materially dimi- 
nished, but it was speedily found that a large pro- 
portion of the saving in the oven was wasted in the 
blast furnace, and the old more wasteful plan had to be 
resumed. 

We will now take leave of the laboratory and apply the 
knowledge acquired there to the blast furnace itself. In 
the latter, however, the conditions are not identical with 
the experiment recently described, for, as must be re- 
membered, the oxidising influence of carbonic acid is 
checked by a large admixture of carbonic oxide in the 
furnace gases. Notwithstanding this restraint on the 
action of the former, the result in point of character, if 
not in point of activity, observed in the laboratory obtains 
in the furnace. 

In order to follow the course of the changes which takes 
place in the blast furnace, I have constructed a diagram 
to assist me in my explanation. Its lines have been 
founded on the actual analysis of the working of one of 
the Clarence furnaces, in which there was at the time per 
20 units of pig iron only 5.85 units of carbon in the form 
of carbonic acid, and for each unit of which, in this form, 
there were 2.67 units as carbonic oxide in the escaping 
gases. The heat evolved per unit of carbon, burnt with 
air at 0 deg. Cent., 32 deg. Fahr., was therefore 

1 x 8000 + 2.67 x 2400 
3.67 


3925 calories, or, making allowance for impurity, 3652 
calories per unit of the coke burnt. 

The diagram exhibited, intended to represent the section 
of a blast furnace, is coloured red to indicate, in a roughkind 
of way, the gradual increase from a red heat near the top 
of the materials to a white heat at the hearth, while the 
upper part is shaded black, gradually passing into a dull 
red downwards as the temperature rises. 

Alongside of the figure isa scale of feet with an in- 
verted cone, the base of which exhibits the percentage by 
weight of carbon in the form of carbonic acid in the gases. 
The a are also given, and having regard to 
the _— of time during which the materials are passing 
through the 36 ft. of depth of the materials, and to the 
temperature of the last 10 ft., it is not surprising that all 
traces of carbonic acid should have disappeared, at the 
evel, coincident with the apex of the cone. The carbon 
which might have been found in the form of carbonic acid 
per 20 units of iron is as follows : 


Due from reduction of oxide of 
iron and carbon impregnation ... 

Due from reduction of carbonic 
acid in the limestone used 


Units. Units. 
6.57 


1.30 





— 7.87 

Actually found in the gases 5.85 

Disappeared ... as eas et 2.02 
The total quantity of oxygen in 
the gases as determined by 

analysis per 20 units of iron was 36.48 


This oxygen was accounted for in the following way: 
Brought in by blast, includingthat Units. Units. 


in atmospheric moisture... pee 23.47 
Separated from the oxide of iron... 7.3 
Pe silica and _ phos- 
phoric acid sea - eas 1.10 
Brought in by carbonic acid of the 
limestone ... Sus ae sie 2.49 
Brought in by carbonic acid sup- 
posed to have been left in at 45 
Brought in or due to experi- - 
mental error is =m 
— 13.10 
36.48 
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Now, according to analysis, the total quantity of 
oxygen per 20 units of iron in the gases at a level of 36 ft. 
below the top of the materials was 23.52 units, which, it 
will be perceived, corresponds very closely with that due 
to the air introduced at the tuyeres. It follows that all 
the oxygen acquired between this point and the exit must 
have been obtained from the minerals employed, with the 
results in connection with the carbonic acid generated, 
already described. 

In computing the quantity of heat evolved by the com- 
bustion of the carbon in a blast furnace, it is of course im- 
material in what part a given amount of oxidation is 
effected. It is, however, very possible that the useful 
effect of the fuel may be materially modified by the posi- 
tion in the furnace where combustion takes place. 

The extent to which saturation of the gases by oxygen 
is, according to my own views, limited by their reducing 
power, practically ceases when one-third of the carbon 
escapes in the form of carbonic acid, leaving the re- 
mainder to pass away as carbonic oxide. This, how- 
ever, isa point of saturation I have never met with in my 
numerous examinations in Cleveland, the best ratio being 
more commonly about 1 to 2.25 instead of 1 to 2. 

That portion of the carbonic acid given off by the lime- 
stone is, I am led to think, always reduced to the state of 
carbonic oxide, owing to the high temperature required 
for the dissociation of the mineral. This involves the loss 
of heat, already sufficiently dwelt upon, but, as formerly 
alluded to, this is perhaps not the whole of the evil re- 
sulting from the oxidation of carbon by carbonic acid in 
the upper 36 ft. of the furnace, whose performance has 
been examined in detail. Besides this, as [ have en- 
deavoured to prove, there is more or less carbonic acid 
generated, by the act of reducing the ore, which is also re- 
turned in the state of carbonic oxide. It has been shown 
that this is due to such carbonic acid taking up an equi- 
valent of carbon, which, in consequence, never reaches 
the tuyeres, where it ought, for the purpose of fusing 
the iron and slag, to be burnt, and where, possibly, its 
—— would be the most conducive to economy of 

uel. 

The loss of heat and the consequent waste of fuel occa- 
sioned by the presence of carbonic acid, point to the de- 
sirability of avoiding its unnecessary introduction into 
the gases of the blast furnace, particularly when using 
coke, which, as in the case of Simon-Carvés, is easily 
acted on by this gas. Some economy was formerly de- 
rived from a previous calcination of the limestone, an 
operation which was performed by the use of low-priced 
small coal. 
cubic feet the saving amounted to about 14 cwt. of coke 
per ton of iron, but having ascertained that in the 
modern form of furnaces say of 80 ft. in height, no economy 
was gained by the use of caustic lime, its use was abandoned 
at the Clarence Works, as well, I believe, as elsewhere.* 

The cause of this change of action I conceive to be due 
to the rapidity with which caustic lime reabsorbs carbonic 
acid at temperatures short of that required for its ex- 
pulsion from carbonate of lime. 
50 ft., the caustic lime passed speedily through the zone 
where this absorption took place, whereas in one of 80 ft. 
this zone occupies a much larger area than it does in the 
smaller furnace. In it a correspondingly greater quantity 
of carbonic acid, no doubt, united with the lime, which 
being carried down to a depth where the high tempera- 
ture sufficed to decompose carbonate of lime, the liberated 
acid reacted on the coke in the same way as happens when 
limestone is used. 

In conclusion, I would say a few words on the question 
which in the end must determine the adoption or rejec- 
tion of the closed Simon-Carveés oven, viz., its value in a 
purely commercial sense. 

So far as the coke is concerned, there is an undoubted 
economy in obtaining a much better yield from coal 
than can be had in the open oven, and when the product 
is to be applied to almost any purpose except that of 
smelting iron, I do not see any reason why a ton of it 
should not go as far as a similar weight produced in the 
beehive oven. Asa matter of fact, [ have the authority 
of my friends, Sir J. W. Pease and Co., for asserting that 
among ironfounders the Simon-Carvés coke is even pre- 
ferred to any other for the mere melting of iron in the 
cupola. 

The composition of the Bearpark coal, as determined 
by analysis in the Clarence laboratory, is as follows : 


Carbon, of which 66.21 was fixed 79.45 
Hydrogen ... dag +e aes 4.81 
Oxygen and nitrogen 6.96 
Sulphur a 1.69 
yt eee 5.95 
Water... 1.13 

100.00 


Thus it will be seen that there is no reason why such 
coal as that in question should not be capable of affording, 
as I am informed it does, 75 percent. of coke containing 
2.35 per cent. of water. Of this computation 25 cwt. 
—the quantity consumed to produce a ton of No.3 pig 
iron—represents 33.33 cwt. of coal. 

If, on the other hand, 224 cwt. of coke made in the 
beehive oven suffice to produce the ton of metal, the 
papper of raw coal required to make this weight of coke, 
at a yield of 63 per cent., is 35.71 ewt. This would indi- 
cate that a large portion of the coal saved in the oven is 
lost when the coke comes to be used in the blast furnace. 
If this view be correct, then the iron smelter can afford to 





* Recently my friend, Mr. Charles Cochrane, informed 
me that he has succeeded in obtaining a notable saving 
by the use of caustic lime in furnaces of large dimensions, 
but I have not yet had an opportunity of examining the 
system by which this is effected. 


ay very little more for 25 cwt. of Simon-Carvés coke de- 
ivered at his works, than he is accustomed to pay for 
224 cwt. of coke burnt in the beehive oven. In other 
words, the extra yield of coke from the coal, after paying 
for extra carriage, will bring but little profit to the coke- 
burner. 

The value of the Simon-Carvés oven is now left depen- 
dent on the profit afforded by the bye-products. This, Iam 
informed on good authority, at the present moment is 
about 1s. 3d. per ton of coal coked, from which has to be 
deducted t0d., the cost, according to Mr. Dixon,* of 
labour, &c., in distilling and condensing the tar and am- 
monia. 

He gives about 470 tons as the weight of coal capable of 
being coked per annum by each oven, which at 5d. per 
ton leaves a gross profit of nearly 10/. peroven. Its cost, 
including the apparatus for collecting the tar and am- 
monia, is 100/. to 1207. in excess of that of the ordinary 
beehive oven. From the profit just named a deduction 
will have to be made for interest, redemption of capital, 
and the greater wear and tear attending the use of a more 
complicated piece of apparatus. 

It must be borne in mind that the experiments de- 
scribed in the present paper have reference.exclusively to 
coke make from Durham coal, and to which its language 
is solely directed. It is quite possible, and this is borne 
out by the information I have received in France, that the 
Simon-Carvés oven is capable, not perhaps of makin 
coke which can resist the action of carbonic acid as we 
as Durham coke made in the beehive oven, but of pro- 
ducing an article as good in this respect as can be made 
from the French coal when treated in the ordinary open 
oven. 





BYE-PRODUCTS IN COKING COAL. 
Recent Results with Regard to Bye-Products obtained in 
Coking Coal in the Simon-Carvés Coke Ovens.t 
By Mr. Watson Situ, Lecturer in Technologi:al 
Chemistry in the Victoria University, Manchester. 





In furnaces having a capacity of about 6000 | 


In a low furnace, say of | 


Ir will be fresh in the memory of those present at the 
Chester meeting of the Iron and Steel Institute of last 
year, that the analytical results I obtained of the tar from 
the Simon-Carvés coke oven as worked at Pease’s West, 
near Darlington, showed that this tar was poor in ben- 
zenes, very poor in carbolic acid, but extremely rich in 
naphthalene and anthracene. The oils commonly known 
| as “* creosote oils of tar” (containing largely methylated 
naphthalenes and phenols, together with naphthols per- 
| haps) are present in comparatively small quantity, and 
| the so-called “anthracene oils” or “‘ red oils” are deficient 
}in quantity. (See Journal of the Iron and Steel Institute, 

1884, No. {1., pages 509 and 512.) Now, in view of the 
| fact that a large company (the Bearpark Company) has 
| recently started operations with fifty of the Simon-Carvés 
| coke ovens with improved recuperating arrangements, and 
|at the same time with a different class of coal to that 
| used by Messrs. Pease, it will be interesting to see what 
| results have been obtained by this new firm in the direc- 
| tion of the recovery of bye-products. There is no doubt 
| that the temperatures attained in the Bearpark ovens are, 
if anything, higher than those at Pease’s West. 

We have, then, other conditions remaining the same, 
| somewhat higher temperatures, and a different coal. The 
| analyses on the next page will show the differences of the 
| coal tars obtained : (1) at Messrs. Pease’s, and (2) at the 
works of the Bearpark Company. 

These determinations prove that the tar obtained 

from the Bearpark ovens much more closely resembles 
| normal gas-retort coal-tar than that obtained from the 
coke ovens at Pease’s West. It is generally richer in ben- 
zenes and carbolic acid, and though less rich in naptha- 
| lene and anthracene, it is nevertheless still a tar very rich 
|in these substances. 
There is no doubt that in the English works employing 
| the Simon-Carvés ovens, condensation is still imperfect, 
| and the methods for most efficiently recovering tar and 
| ammonia are not much beyond the stage of infancy, so 
that it is somewhat premature, as yet, to attempt to set 
bounds tothe value of the Simon-Carvés ovens as pro- 
| ducers of coal-tar and ammonia. Though the price of 
benzenes is now down again, yet it should not be for- 
gotten that it has been up to prices between 14s. and 16s, 
per gallon now twice in sixteen years, and not the ben- 
zenes only, but all the other tar products rose to high 
figures on both occasions. Ammonium sulphate sustained 
also similar elevations and depressions. 

With respect to the employment of very high tempera- 
tures in carbonising coal in closed vessels, I am told on 
good authority, and this is an interesting fact, that those 
who are engaged in carbonising coal in retorts more of the 
gas works kind, for the sake mainly of the bye-products, 
amongst which especially the benzenes, have found, that 
when precautions are adopted for absorbing by means of 
oils with and without simultaneous refrigeration, the ben- 
zene from the gas made, that the total benzene made in- 
ereases in proportion to the increase of temperature em- 
ployed in carbonising—in fact, that practically the very 
highest temperatures they can employ are the best for 
benzene production. Hence here isone example of some- 
thing that remains to be done yet to increase the yield of 
benzenes—at present less than it should be—and also an 
indication that much more may be done, if chemical as 
well as engineering skill, play its part to the full. 

In comparing coal tars, of course it must be remembered 
that these tars may give very different results on dis- 
tilling and fractionating, as regards the proportion of con- 





* Vide his paper on working the Simon-Carvé ; ovens of 
SirJ. W. Pease and partners; Traiactions of Iron and 
Steel Institute, 1883, No. IL., page 497. 
| + Paper read before the Iron and Steel Institute. 
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stituents present, according to the effectiveness or other- 
wise of the condensing or cooling arrangements employed 
in the works at one time or another, other circumstances 
and conditions remaining the same. If cooling is deficient, 
the benzenes are more or less carried off in the gas, and a 
thicker tar apparently richer in the other and more solid 
products, is obtained. 

I regard the tar obtained at present in the works of the 
Bearpark Company as ual to the best Lancashire 
coal-tars. I am informed that, as regards proportion of 
tar obtained on the coal carbonised, the Bearpark Com- 
pany have also an increase over that proportion obtained 
elsewhere. One difference from ordinary gas retort tar is 
observable even in the Bearpark product, viz., that the 
carbolic acid is less in amount in this latter tar, viz., 
about 0.3 per cent. against about 0.5 per cent. as the 
lowest average from the ordinary gas retort. I think this 
less quantity of phenols is due to the fact that the tar 
vapours in the Simon-Carvés ovens have to pass through a 
very considerable mass of superincumbent coke at a very 
high temperature, and the rate of aspiration from the 
highly heated atmosphere of the ovens is comparatively 
and of necessity very slow. 

A German chemist K. E. Schulze (Ann. Chem. Bd. 227, 
land 2, page 143), has recently stated the view that the 
primary products of the dry distillation of coal are 
phenols. These phenols, by the further action of heat in 
retorts or ovens, are, he believes, split up so as to yield 
water on the one hand, and on the other high boilin 
hydro-carbons, whilst another portion of them is redu 
to lower boiling hydro-carbons, or finally, with entire 
decomposition, are converted into illuminating gas. 
Schulze separated from the anthracene oil various high 
boiling bodies of the phenol type, and amongst others a and 
8 naphthol. He found also that by distilling the higher 

henols he got from anthracene oils, he obtained liquid 
Lobecubens in part, with separation of water. 

Now, if Schulze’s theory be correct, and phenols are 
seman formed on the distillation of coal, then with a 
ower distilling or carbonising temperature, we might ex- 
pect to obtain tars richest in phenols, and at more ele- 
vated temperatures the phenols should diminish and 
hydro-carbons proportionately increase. ell, we do 
find the phonols diminish, as witnessed in the case of both 
Pease’s and the Bearpark tars ; but, on the other hands 
let us see what takes place when a close distillation is 
carried on at low temperatures with shales or cannel coal, as 
in the Scotch paraffin industry. Tars are then obtained 
rich in paraffins, but poor in phenols. Now this does not 
seem at first sight to bear out Schulze’s theory, unless we 
consider, as indeed may be the case, that the points of 
temperature at which a maximum yield of phenols is ob- 
tained, and that at which they decompose to yield hydro- 
carbons, lie somewhat near together, and that the tem- 
peratures employed in the distillations in the paraffin in- 
dustry are, in the main, below those necessary to pro- 
duce aromatic substances, and, amongst them, phenols, 

It seems to me very probable that in contact with red- 
hot carbon, simple reduction of phenols may also take 
place with formation of carbonic oxide and hydro-carbons ; 
at the same time certainly more or less total disruption 
of the phenols takes place, according to the elevation of 
temperature with separation of carbon. 

Quite recently Victor Meyer, of Ziirich, has discovered 
a homologous series of new compounds containing sul- 
phur in addition to hydrogen and carbon, viz., the 
thiophens. These bodies accompany the benzenes, and 
until Meyer’s discovery it was not known that all so- 
called chemically pure benzene prepared from tar always 
contained this thiophen, with a boiling point similar to 
that of benzene. have examined the benzene dis- 
tilling constantly between 80 deg. and 82 deg. Cent. and 

repared from the tar from Messrs. Pease’s works (Simon- 
aan coke ovens), and I find this benzene to be very 
rich in thiophen, by comparing the indophenin reaction 
obtained with it with the reaction obtained with other 
benzenes, from which it would seem clear that a high 
temperature, and exposure to prolonged contact with red- 
hot coke, rather favours than otherwise the production 
of thiophen. Some sixteen years ago, I found that the light 
shale naphthas or spirit obtained in the works of the 
Young Paraffin Light Company, contain certain quan- 
tities of benzene and toluene, and the thought now 
occurred to me to try to separate as far as possible, by 
fractional distillation, a quantity of the benzene contained 
in some of this shale spirit, and to test this by the indo- 
phenin reaction, and thus try to discover if the tempera- 
tures of carbonisation employed in preparing shale-tars, 
at which the members of the benzene series just begin 
to make their appearance, are sufficient also for the in- 
cipient production of ae asap I found on applying 
the test no trace of thiophen present with the benzene 
from the shale spirit. This crude benzene still contained 
foreign hydro-carbons, however, which could not be 
separated by frictional distillation. 
he experiment would — to show that the tem- 
perature of formation of thiophen lies higher than that 
necessary for the formation of benzene ; and it is possible 
then, that a carbunising temperature might be adopted at 
which benzenes are produced more or less free from the 
thiophens. I believe that a most important field of 
chemical technological research still lies fallow, in which 
the more exact thermometric conditions must be observed 
and registered necessary for ascertaining more precisely 
the more exact higher and as yet unobserved thermal 
conditions under which certain not only important che- 
mical but also physical changes take place. Advance is 
being made in this direction, and mercurial thermo- 
meters can now be purchased in Germany, at a reason- 
able cost, for exactly observing temperatures as high as 
5000 deg. Cent. (932 deg. Fahr.) Some very interesting 
accounts of such high-temperature thermometers will be 
found in the Journal of the Society of Chemical Industry 
or January of this year, 
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and Watson Smith, | 


Watson Smith. (Accrington). and Watson Smith. 
per cent. per cent.| i per cent. per cent, 
Light oils .. jo ee | Light oils. . .. 5.12 |Light oils .. -. 5.12 | Ammonia water 7.44 
Creosote oils, with much Creosote oil as. 4s eee Light oil 6.28 
naphthalene .. “ara Thick anthracene oil .. 34.03 
Very thick anthracene Naphtha .. ve On Heavy oil (creosote).. 11.99 i] © 
oils af ~e os Pitch .. a5 ~- 46.17 Naphthalene ig 
Further treatment of the Further treatment gave— (crude) oe os SOT ) a 
distillates gave— Thick anthracene 
per cent. per cent. per cent.) (crude) fe os BLS 
on tar. on tar. on tar. | Rather soft pitch .. 67.29 
Water a re . 10.00 | 50/90 per cent. benzol.. 0.703 | Benzol, boiling 80 deg. | 
50 per cent, benzol 0.50 | Solvent naphtha, 90 per to 100 d 0.53 | a 


Solvent naphtha (90 per 


cent. .. oe oi 

cent. at 160 deg. C. 0.60 | Burning naphtha, 30 per 
Heavy naphthas.. 0.40 cent, .. ss -. 0.434 
Crude carbolic acid 0.05 | Carbolic acid (crude) .. 0.305 
Creosote oils 46.50 | Cresol (crude) ., -. 0.35: 
Anthracene 0.74 | Anthracene, 28 percent, 2.396 
Pitch and loss 41.21 

100.00 | 1 ton of tar yields 1.44 gals, 50 


per cent, benzol, and 48.2 1b, 
anthracene of 28 per cent. 





Specific gravity of tar=1,106 


100deg. .. — 
Toluol, boiling 100deg. 


to 120 deg. . 0.29 | The crude carbolic acid was 
Solvent naphtha -. 1.25 | much more rich in quantity 
Burning naphtha = One | than in Pease’s tar, and our 
Crude naphthalene, wit | quantitative observation, 
some creosote oil rf though not exactly made, goes 


00 

| to confirm Herr Wirth’s re- 
The quality of the car- 
bolic acid was good, 








Specific gravity of tar=1.15 


| sult. 
| Specific gravity of tar=1.15 





In my paper read before this Institute in Chester 
last year, Portated that no attempt had yet been made, 
so far as I was aware, to adapt the Appolt coke oven 
for the recovery of bye-products. Since that time I have 
heard that two Austrians, Messrs. Maderspach and 
Siersch, have patented such an adaptation. These in- 
ventors propose to use a similar alternative heating 
arrangement to that adopted by Otto in the case of his 
coke ovens, viz., two Siemens’ regenerators, one at each 
end ; so that whilst one is a as escape flue for the 
spent heat and furnace gases, the other, still hot, is 
acting as regenerator for the air subsequently to mix with 
return gas for combustion around the oven walls. 

Seeing that there is no bottom flue for heating these 
ovens, and hence that the whole stress of heat is confined 
to the side flues—these side flues, the most difficult to 
get at and repair in a battery of such ovens, will, other 
things being equal, be more frequently in need of repairs, 
through the greater concentration of heat necessary to 
produce the same results. Other ovens with bottom flues 
as well as side flues will stand better as a whole because 
the heat is more distributed, and so tempered, and the 
bottom fiues receiving the greatest heat and so first likely 
to get out of repair, are most easily accessible. 





ON THE USE OF PETROLEUM AS A FUEL.* 
By Mr. Situ. 

PETROLEUM, though found all over the world, has as yet 
only been successfully worked in America and Russia. 
Last year the output of crude oil from American wells 
was computed at 3,000,000 tons, ranging in price from 16s. 
to 32s. per ton, as against 1,130,000 tons from Baku, where 
it was worth from 34d. to 2s. 6d. per ton. The Pemnsyl- 
vanian oil seems to be found in strata always older than 
the carboniferous, while that in the Aspheron peninsula 
soaks tertiary sandstones, both however being associated 
with metamorphism. The original source of the oil, how- 
ever, is still unknown. Its use as fuel in this country 
dates some twenty-three years back, a series of experi- 
ments, both by private persons and at Woolwich, together 
with similar tests in America and France, giving most 
promising results; but with the effect that the price of 
crude oil rose to a prohibitive figure. All this work had 
been done with crude oil, and it was only when it was 
found that the distillation, first of the lighter benzene 
products, then the illuminating oil kerosine, and finally 
the separation of a valuable lubricating oil, left nearly 
50 per cent. of refuse, still valuable as fuel, and fuel 
only, that petroleum had its chance. According to the 
latest research, Baku oil differs from American, not 
only in yielding some 60 per cent. of refuse instead of 15 
per cent., but chemically in that while the former is rich in 

varaffin, which renders it useless for liquid fuel, the latter 
a not yet been found to contain more than } per cent. 
Russian petroleum refuse is a black-brown liquid of high 
viscosity, having a specific gravity close upon 0.9, and an 
average theoretical evaporative power from and at 202 deg. 
of 21. The history of its use as a fuel during the last 
fifteen years shows that the oil was sprayed into the com- 
bustion chamber first by an air jet in the early burners of 
Bridges, Adams, and Richardson, and then waste steam 
was added to the spray. Steam injection alone soon 
followed in the burners of Lentz, Karapetoff, and Hoff- 
man, while a hollow flame supplied by a separate air in- 
jector with the oxygen necessary for perfect combustion 
is the latest development, as in the burner of Andersen. 
The early experiments with boilers and fireboxes designed 
for the comparatively moderate heat of coal, soon showed 
by cracked plates and broken tubes the need of a fire- 
brick lining, and its important use asa store for heat was 
recognised later. First a brick hearth, then a brick box, 
and finally in marine boilers a complete flue lining was 
the result. Siemens has lately found that this lining may 
be broken into rings. Nobel, both for metallurgical and 
boiler firing, has used a trough burner in which the oi! is 
consumed direct without being pulverised. Experiments 
last year by Mr. Urquhart on the Grazi-Tsaritsin Rail- 
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way show in locomotive practice, and the Caspian oil 
fleet in marine practice, its economic advantages. In 
England, where the crude oil exceeds 5/. per ton, we must 
await the completion of the proposed 560 miles of pipe 
from Baku to Batoum on the Black Sea before refuse can 
be obtained. 

Drawings or diagrams of all the principal burners in 
use, diagrams of locomotive and marine boilers adapted 
to petroleum fuel, curves of cost and consumption, illus- 
trated the lecture. 
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DYNAMO-ELECTRIC MACHINES. 


7624. E. Toynbee and T. R. Culley, Willesden. 
Electro-Magnetic Motors. (6d. 6 Figs.) May 13, 1884.— 
The series of electro-magnets of the motor are magnetised in 
succession by the whole strength of the current for the period of 
time necessary toenable them to develop their maximum power 
at the precise time when they are occupying the best relative 
positions for so doing. The next series are then magnetised by 
the current being divided between the two sets and then the 
current is completely broken to the first set. The magnets are 
always magnetised by a current in the same direction. (Accepted 
April 24, 1885). 


8599. W.M. Mordey and C. Watson, Putney, Surrey. 
Self-Regulating Electro-Motors and Dynamo-Elec- 
tric Generators. (4d) June 4, 1884.—The field magnets are 
wound with two separate wires arranged so they act in assistance 
of each other. The armature is also wound with two windings 
joined up to two separate commutators, the one being connected 
to the mains in any ordinary way, and the other, which occupies 
relatively only a small portion of the available space, being 
connected to one of the field magnet circuits. The other field 











magnet circuit is connected to the main in any ordinary way or 
may be replaced by permanent magnets. The additional arma- 
ture winding acts as a generator and supplies acurrent, assisting the 
main field winding to energise the magnets. (Accepted May 5, 
1885). 


8654. nstone, Essex. Trans- 
mitting Motive Power om Electro-Motors. &c. 
(6d. 2 Figs.) June 6, 1884. The whole machine is mounted 
ona frame capable of rotating around a shaft, communicating 


its motion by suitable gearing to the machinery to be driven. 
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Referring to the illustration, the shaft 2 of the armature of 
the electro-motor k works in bearings of a bracket a rigidly 
fixed tothe shaft b working in a bearing in the centre of the plate 
q. The lower end of the shaft carries @ bevel wheel gearing 
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into bevel wheels f and g, running loose on the shaft to be driven, 
and either of which can be engaged with the shaft by a clutch 
as shown. Loose pinions n » on the outer end of the armature 
shaft / gear with circular series of radial teeth p pon the upper 
surface of the plate y, the series of teeth being concentric with the 
shaft b. Flanged wheels on the motor frame run on rails ron the 
plate 7. A clutch sliding on the shaft / can be made, by means of 
the handwheel v and gearing shown, to engage with clutches on 
either of the pinions nn. It will readily be seen that when the 
armature shaft rotates, the whole motor will be rotated about the 
shaft b as an axis, and that the speed of the shaft b will be greater 
or less according as the inner or outer pinion n is secured to the 


shaft . (Accepted March 8, 1885). 
9340. J. H. Johnson, London. (A. W. Adams, St. Louis, 
Missouri, U.S.A.) Electrical Motors. (6d. 6 Figs.) June 


24, 1884.—This relates to electric tram or railway cars, the field 
magnet and armature of the driving motor being incased by the 
wheel of the car. Referring to the illustration, the axle A tapers 
inwards as shown, and a screwed bushing D fits the tapered part. 
The hub C is screwed on to the bush D, which revolves on the 
axle, and can be set to take up the wear by means of a jam nut. 
The bearing is oiled by means of an oil chamber in the hub C. A 
Gramme ring H is carried by spokes radiating from the hub C, and 
is arranged concentrically within another similar ring P secured 
to the web B of the wheel. Pinions K mounted on a ring J, and 
lubricated from oil chambers in the pinions, engage with a toothed 





wheel on the hub C and with a rack on the overhanging portion V 
of the tread of the wheel. It will be evident that if the ring J be 
prevented from rotating, the wheel will be driven in the opposite 
direction to the armature. The ring J is controlled by a clutch 
consisting of segments lying in grooves in the ring J, and held 
down by springs. The segments are surrounded by a stationary 
band. When the speed is sufficiently great the segments bear 
against the band, and the ring J is held tight, the band being 
gradually tightened until it firmly clasps the gg and binds 
them to the ring J. The band is tighten by any suitable 
arrangement of mechanism. The circuit connections are from the 
SS through the brushes W, field P, brushes X, armature H, 
ack to the generator. (Accepted May 8, 1885). 


9341. J. H. Johnson, London. (A. W. Adams, S’. 
Louis, Missouri, U.S.A.) Electric Motors for way 
Cars. (6d. 4 Figs.) June 24, 1884.—The armature of the motor 
is mounted upon the axle of the driven wheel, and the field is 
supported in a frame rigidly secured to the axle-boxes of the 
wheel, the frame also carrying the intermediate gearing through 
which the armature is connected to the wheel. By this arrange- 
ment the parts of the motor always occupy the same relative posi- 
tions. Referring to the illustration, the armature G is secured 
upon a sleeve H, mounted to revolve on the axle D on which the 











car-wheels are mounted. The sleeve bears upon the axle at its 
ends, only leaving an annular space forming an oil reservoir. The 
field magnets are secured to crossbars of a frame rigidly secured to 
the axle-boxes C of the car-wheels. The commutator brushes f 
are mounted on a sleeve surrounding the shaft, and secured to the 
frame. Secured toone of the car-wheels is an internally toothed 
wheel g geared to a spur-wheel h on the sleeve H by means of a 
floating pinion supported by the fixed frame. The wheel h is 
loosely mounted on the sleeve, and can be connected or discon- 
nected at pleasure by means of a clutch. (Accepted May 8, 


1885). 

9409. <A. Sporel, Breslau, Germany. Dynamo- 

Electric Machines. [6d. 8 Figs.) June 25, 1884.—Two 
aving rounded corners are 


segmental-shaped cores of vulcanite 
placed di trically opposite one another on a disc, and are 
wound with flat copper wire, and encircled by a hoop. The wire 
is wound on one core to form a flat spiral, and is then !ed to the 
other core to form a similar spiral, and the two spirals are secured 
by acircular hoop. The disc may be provided with more than two 
spirals, The disc rotates between two — magnets placed at 
equal distances from the end, so that the disc rotates between the 
poles of each magnet. The magnets are composed of steel wires ar- 
ranged in superposed layers, and held infront by shoes. A pair of 
segments of sufficient size to periodically overlay the core of every 
spiral is attached to the inside of each magnet. The commutator 
consists of a divided ring or of two parallel rings. (Accepted 
May 8, 1885). 


10,323. A. M. Clark, London. (£. B. Cutten, New York, 
U.S.A.) Dynamo-Electric Machines, (6d. 2 Figs.) July 18, 
1884,—The arms of the electro-magnets have their inner sides per- 
pendicular and their outer sides inclined. The upper ends, which 
are the smallest, are connected by a yoke-piece bolted to each of 
them. The pole-pieces of the magnet are connected at each end 
by a piece of non-magnetic metal serving to support the bearings 
of the armature shaft. The bases of the pole-pieces are formed 
with small lugs by which the machine is secured to its wooden base, 
and which project beyond the base of the pole-pieces to elevate 
them above the wooden base. The upper part of the arms of the 
magnets have about one-half the circumference of the lower parts, 
the object being to decrease the resistance of the field circuit 








—— decreasing the strength of the field. (Accepted May 5, 
885). 


4120. G. Forbes, London, Dynamo-Electric Ma- 
chines, (4d. 4 Figs.) April 1, 1885.—The coil or coils of wire 
are fixed round the revolving part and serve when traversed 
by a current to magnetise the revolving part which they com- 
pletely inclore except at the pole-pieces. The whole of the re- 
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volving coils and of the fixed coils are inclosed with iron, Re- 
ferring to the illustration, the magnetising coils B are inclosed 
in iron cases 1, 2, arranged so that the machine can be readily taken 
to pieces and put together. The inclosing iron is made in pieces 
C D for the same purpose, and its magnetic poles are at 3, 4, 
facing the poles of the armature. (Accepted May 8, 1885). 


ELECTRIC BATTERIES. 


9412. A.M. Clark, London. (4. Dun, Frankfort-on-the 
Main.) Galvanic Batteries. [6d. 4 Figs.) June 25, 1884. 
The elements are ptied by an arrang t consisting of one 
or more dipping vessels, which when immersed in the exciting 
liquid contained in the el t b filled with it, and on rising 
are emptied intoa vessel close by. A similar arrangement may be 
employed for refilling the elements, the exciting oe to 
the element through an india-rubber tube. (Accepted April 7, 
1885). 

9488. A. Tribeand A. P.Price,London. Secondary 
Batteries. (4d,) June 27, 1884.—The foundation plates, frames, 
supports, and “leads” of or for the positive element of the bat- 
teries are constructed of lead, either entirely or partially con- 
verted into lead sulphide, le hosphide, or lead arsenide. (Ac- 
cepted April 17, 1885). 

9489. A. Tribe, London. Secondary Batteries. [2d.) 
June 27, 1884—The “‘ leads” of or for the negative element of th 
batteries are constructed of lead either entirely or partially converted 
into lead .sulphide, lead phosphide, lead arsenide, or analogous 
compounds of lead, (Accepted April 17, 1885). 


9735. W. Taylor and F. King, London. Secondary 
Batteries. (4d. 1 Fig.) July 3, 1884.—The electrodes are 
constructed of flat rings or helices of lead placed or wound so as 
to form acylinder, the rings or helices being so placed around or 
formed as to afford spaces between them for the packing of the 
acting material. Each electrode is preferably formed by winding 
a continuous tape or tapes in a spiral form with their widths in 
the direction of a diameter of the cylinder formed by winding. 
(Accepted April 21, 1885). 

10,207. C.Moseley, Manchester. Electric Batteries. 
(6d. 4 Figs.) July 16, 1884.—Separators are interposed between 
the plates or electrodes of the batteries, and are constructed so as 
to maintain the required distance between the — and to pre- 
vent their contact. Each separator may be in the form of a per- 
forated plate or sheet having studs or projections upon each face. 
(Accepted April 24, 1885). 

10,536. A.C. Henderson, London, (¥. Bazin, Paris.) De- 
—— Electric Batteries. (6d.8 Figs.) July 24, 1884.— 

he zinc an 
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ELECTRIC METERS. 


2572. J. E. H. Gordon, London. Electric Meters. 
(6d. 5 Figs.) February 25, 1885.—The meters are intended for 
alternating currents. Two, three, or more coils are employed in 
lieu of one larger coil, and are connected so as to diminish self- 
induction. The wheelwork of the meter is driven by means of a 
vibrating rod or tuning-fork kept in vibration by the current. 
rye to the illustration, the cones b of the solenoids a consist 
of thin sheet iron, forming a split tube, or wound into a roll. The 
cores are suspended by a cord to the pulley wheel c, on the spindle 
of which is a pulley e supporting a counterbalance weight. A cord 
passes from the wheel c to the short end of the lever A, having a 
counterweight fixed to its longer end. At the short end of the 
lever is a segment of a pulley in a groove in which the cord lies. 
As the counterweight is more raised it gets more leverage, and its 
position indicates the current. On the spindle carrying the 
pulleys e e is asnail disc m such as described in Specification 2922 
of 1883, its curvature being such that the distance measured ver- 
tically downwards from a certain point above it to its upper 


















































edge is proportional to the deflecting current. A train of 
wheels m causes an arm o to fall at uniform intervals from 
its zero position to the edge of the disc, when it is again 
raised to its zero position by the wheelwork. During this latter 
movement a catch on it operates the ratchet wheel p and the train 
of recording wheels g by an amount depending on the current 
ing at the moment of the fall. The wheelwork n is actuated 
y a vibrating bar r welded to an iron block and kept in vibration 
by a small magnet ¢, the alternation in the current keeping the 
rod vibrating. In direct current meters a make-and-break 
arrangement is employed. At the top of the rod is a vibrating 
catch operating a ratchet-wheel, prevented from rotating back- 
wards by acatch z, The ratchet operates through a train of gear- 
ing, the disc y having a notch into which, once in every revolution, 
the snail lever falls until stopped by the snail. When desired to 
measure two currents, two sets of solenoids are employed, and are 
arranged so that the deflector of the snail disc will be proportional 
to the sum of their two pulls. (Accepted May 15, 1885). 


7515. §S. Pitt, Sutton, Surrey. (J, Cauderay, Lau- 
sanne, Switz). Electric Current Meters. [10d. 19 Figs.) 
May 9, 1885.—A balance wheel with spiral spring is kept in move- 
ment so long as the current flows by two shunt electro-magnets 
which alternately attract armatures attached to the axisof the 
balance wheel, and which are alternately excited by means of a 
commutator on the axis. On the balance wheel axis is a cam 

ting a lever and ratchet arranged so as to rotate the 





carbon elements are made in the form of discs mounted 
so that they can be rotated either intermittently or conti ly by 
means of apparatus operated by the electric current. The zinc 
and carbons are mounted on a common axis rotating in bearings 
which are movable vertically and simultaneously by means of two 
screws and gearing. Grooves on the hubs of the discs serve for 
ting the el its. Acounter may indicate the numberof 
revolutions of the discs, and the time for renewing the liquids and 
zinc and carbons. (Accepted May 8, 1885). 


10,733. J. C. Howell, London. Battery Cells. 
{2d.] July 29, 1884.—Each cell consists of a wooden box lined 
with cement made of a mixture of pitch, tar, and tallow, and then 
with sheet glass which is slightly warmed before being put in 
place. Hot cementis then run into and over the angles formed at 
the junctions of the sheet of glass, and is sprinkled over with 
powdered glass whilst hot ; suitable openings are left in the wood- 
work to leave the glass woo and through which the action of 
the cell may be observed. (Accepted May 8, 1885). 


12,516. P. R. de F. D’Humy, London. Galvanic 
Batteries. [6¢d. 11 Figs.) September 17, 1884,—Ribbons of 
iron or steel free from carbon are folded upon themselves to form 
one element. The other element, of carbon, is also formed with an 
extended surface, and may be in the form of ribbons or round wicks 
rolled upon themselves, The depolarising liquid is nitric acid, ora 
mixture of sulphuric and nitric acids. The metal element is im- 
mersed in pure water. (Accepted May 5, 1885). 


3261. A. Khotinsky, Rotterdam. Voltaic Batteries. 
(4d. 5 Figs.) March 12, 1885.—The battery consists of any 
number of superposed trays. Each tray, of wood, has its sides 
higher than its ends, and is divided into parallel compartments by 
partitions lower than the ends. A leaden bar is placed in each 
compartment, and has ribs projecting upwards, and at one end a 
flange forming a connection to a bar extending along the end of 
the tray. The barsat the ends of the tray form respectively the 
positive and negative terminals. (Accepted May 5, 1885). 

3944. W. J.S. Barber-Starkey, London. Galvanic 
Batteries. (6d. 4 Figs.) March 27, 1884.—This consists of 
amalgamated zinc or zinc and lead, and carbon or lead plates or 
rods surrounded by large masses of broken carbon immersed in a 
solution of bisulphate of mercury in sulphuric acid. The zinc is 
kept in constant contact with mercury. (Accepted April 28, 
1885). 

ELECTRIC CURRENT REGULATORS. 

2575. J.E.H. Gordon, London. Regulating Electro- 
motive Force. (4d. 3 Figs.) February 25, 1885.—A contact 
apparatus actuated by any suitable electric governor is employed 
with the divided mains described in Specification 5624 of 1884. 
The contact apparatus comprises a commutator wheel on which 
bear metal brushes connected respectively to the component 
cables of the feeding main. The current enters the wheel and 
passes off by one or more of the brushes according to the position 
of the wheel, i.e., according as the brushes bear on the metal or 
wood. The wheel is preferably operated by Willans’ governor 
(see Specification 1184 of 1883). (Accepted May 1, 1885). 


2587. J. E. H.Gordon, London. Regulating Elec- 
tromotive Force. [4d. 3 Figs.] February 25, 1885.—The 
main consists of a group of conductors connected asa single main. 
The regulation is effected by the insertion of resistancee at any 
convenient point. The resistances may be operated by contact 
apparatus as described above. (Accepted May 1, 1885). 








drum once in a hundred seconds. The current to be measured 
passes through the coils of a solenoid, and acts on a needle sus- 
— between the adjustable pole-pieces of a permanent magnet. 

he axis of the needle supports an indicating finger, and an arm 
terminating in a button which, according to its position, is 
brought into the path of one or more projections on the drum. 
The button operates through ratchet gear a recording train. An 
electro-magnet in the main circuit when excited gives a partial 
rotary motion to the balance wheel axis, and removes a cam-like 
stop out of the way of projections on the periphery of the balance 
wheel. (Accepted April 21, 1885). 


ELECTRIC LAMPS. 


6319. A. Swan, Gateshead. Holders for Incandes- 
cent Electric Lamps, &c. (6d. 7 Figs.) April 12, 1884.— 
The metal oe are formed of a dovetail shape with projections 
or recesses on the parts to be inclosed inthe glass, and are placed 
in the moulds in the required position. The molten glass is then 
passed into the moulds, and incloses the metal fittings by sur- 
rounding those portions which are to be encased. (Sealed May 26, 

885). 


8921. E.T. Boston, Bristol. Portable Electric Safety 
p. (6d. 4 Figs.) June 13, 1884.—The primary battery is square 
and is divided diagonally into compartments. Into the inner angles 
of the compartments porous plates are fitted forming a square. 
The carbon rods are placed inside the porous plate and are per- 
forated. The metal plates are placed outside the porous plate, 
are corrugated, and are fixed to the top of an ebonite case inclosing 
the battery. The carbon rods are fixed in metal caps screwed 
into the ebonite top and the metal plates are secured to tubes 
fixed to the ebonite top by nuts. The lamp is enclosed by a 
glass shade having a screw ring screwing into the ebonite top 
secured to the case by hinged plates. (Accepted May 15, 1885). 


8999. J.H.Greenhill, Belfast. Holders for Electric 
Incandescence Lamps. (4d. 16 Figs.] June 16, 1884.—Two 
supporting wings of sheet metal project from a block of insulating 
material, and are curved or hollowed at the ends, against which the 
neck of the lamp abuts. Each wing may be connected to a terminal 
screw. One end of a trap spring is in connection with a 
terminal screw, while the other end projects beyond the block, so 


as to engage with one of the terminal loops of the lamp. An 
insulating horn or pin projects between the free ends of the 
springs. (Accepted May 12, 1885). 


9185. A. Swan, Gateshead-on-Tyne. Holders for 
Incandescent Electric Lamps. (td. 10 Figs.) June 19, 
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1885,—Referring to the illustrations, the holder comprises the 
part A to which the external conductors z are attached, the ends 
of the conductors being each received in a slot of a split screw a 
secured to A. A nut d is screwed down on to the conductor to 
give a good contact. The nuts d each form one end of a spiral 
spring e¢, the other end of each spring — in contact with 
contact pieces b on a second part B, to which the bulb of the 
amp is fitted, the terminals of the lamp being connected to the 
plates b. The parts A and B are secured together by a sleeve C, 
projections on the collar taking into grooves in the parts A and B 
and forming bayonet joints. (Accepted May 12, 1885). 


ELECTRIC SWITCHES. 


. FF. Wynne, London, and G. C. Sillar, Bexley, 
Kent. Electrical Switches. {6d. 4 Figs.) July 23, 1884. 
—A metallic pivotted tongue serves to connect two contact pieces. 
Projecting contact pieces serve to come in contact with the 
tongue before the main contact is made, so that the points which 
first come into contact shall, on the completion of the main con- 
tact, form no part of the circuit. A spring is connected to the 
tongue in such a manner that it tends to keep the circuit closed 
when it is closed and to keep it open when it isopen. The leads 
are connected to the contact pieces by inserting their ends 
through a slot in a bolt passing through the contact piece and 
screwing the nut down on to the contact piece, so that the wire 
is pressed against the contact piece. (Accepted May 8, 1885). 


3967. J. Mackenzie, London. Switches or Electrical 

t ers, [4d. 3 Figs.) March 28, 1885.—The 

contact is made by means of a sliding piece capable of movement 

in contact with one terminal and making contact with other 

terminals llel to the first terminal, and in line with one 

another. e t piece is attached to a radius bar by means 
of a pin sliding ina groove. (Accepted April 28, 1885). 

3968. (4d. 4 Figs.] In another switch by the above inventor, 
& metallic contact piece connected to a central spindle is kept in 
the turned-off position by a spring, and when turned on forces 
springs firmly against blocks. A safety fuze is included in the 
circuit of the switch. (Accepted April 28, 1885). 


3991. T. J. Jones and R. Belfield, London. Auto- 
matic Switches for Use in Secon 
Batteries. {6d. 16 Figs.) March 28, 1885.—The switch con- 
sists essentially in the combination of an electro-magnet, a per- 
manent magnet attached te a rocking frame carrying contact 
arms, anda resistance so connected and arranged as to cause the 
battery to be switched out of, and the resistance to be switched 
into, the circuit of the dynamo and vice versa, without breaking 
the current, and also to rectify the direction of the charging cur- 
rent 3) case of reversal of polarity of the source. (Accepted May 
5, 1885). 


DISTRIBUTION OF ELECTRICITY. 


2596. J. E. H. Gordon, London. Distribution of 
Electricity. (4d. 4 Figs.) February 25, 1885.—The separate 
circuits (described in Specifications 5624 of 1884 and 2587 of 1883) 
are completed through contact blocks which can be connected by 

lugs. In ease of a fault, the plugs are removed and replaced one 

yy one until the earth connection ceases. By a suitable arrange- 
ment of contact apparatus the whole current may be — 
through a galvanometer. The fusible cut-outs are surrounded by 
a fine cord connected to a contact key in such a manner that 
when the cut-out fuses the cord is burnt. through or loosened, 
a contact made, and a signal telegraphed. (Accepted April 14, 
1885). 








ELECTRIC INSULATING MATERIALS. 


8077. A. Muirhead, London. Insulating Com- 
unds for Electrical Purposes. [6d.) May 22, 1834.— 
he compound consists of a mixture of gutta-percha with the 
elastic body prepared by subjecting pure glycerides, liquid or 
solid, to the action of chloride of sulphur. The oils are preferably 
purified before subjecting them to the action of chloride of 
sulphur. (Accepted April 14, 1885). 


10,054. A. Parks, West Dulwich, Surrey. Compo- 
sition of Materials to be Employed in Protecting 
and Insulating Wires and for other Insulating 
Purposes, (4d.) July 11, 1884.—Resin is combined with a 
drying oil, with or without paraffin, ozokerit or japan, or vege- 
table wax. (Accepted April 24, 1885). 

11,362. A. Parkes, London. Electric Insulating 
Materials. ([2d.) July 11, 1884.—Asphaltum or equivalent 
‘pitchy matter is combined with drying oil, paraffin, or japan 
or vegetable wax. Other materials may be added to the com- 
position if desired. (Accepted April 24, 1885). 


TELEPHONIC APPARATUS. 


9674. J. H. Johnson, London. (P. G. Skrevanow, Paris). 
Telephonic Receivers. (4d. 2 Figs.) July 2, 1884,—The 
magnet forms the holder of the receiver, and consists of two or 
more plates or leaves placed side by side and connected at their 

les to a plate forming the base of the box which contains two 
bobbins carried respectively on the two poles of the magnet. The 
coils of the bobbins are connec’ in a single circuit and to ter- 
minals on the base. The diaphragm is secured by a cap forming 
the cover of the instrument, and provided with an orifice. (Ac- 
cepted April 17, 1885). 

9961. G. ‘Gray, London. Diaphragms for Tele- 
phonic es. [4d. 1 Fig.] July 9, 1884.—The diaphragms 
are similar to ordinary metal diaphragms, but are constructed of 
glass. A funnel-shaped trumpet having a cone to cover the dia- 
phragm with another cone connected with the first by a short pipe 
may be used, the second cone being applied to the ear or mouth. 
(Accepted May 5, 1885). 

10,505. J. G. Lorrain, London. Telephony. (6d. 
3 Figs.) July 23, 1884.—The transmitter is represented by the 
condenser and the receiver by the gold leaves of the condensing 
electroscope. The transmitter being charged, the action of the 
sound waves is to vary its capacity and potential. The variation 
in the potential causes the gold leaves to diverge more or less, and 
produce vibrations in unison with those of the transmitter. The 
receiver is formed of a number of strips connected together at the 
edges, oronly the central parts may be free to vibrate. An in- 
duction coil is interposed between the transmitter and the receiver, 
the transmitter being in the primary and the receiver in the 
secondary circuit. (Accepted May 5, 1885). 


15,480. S. P. Thompson and P. Jolin, Bristol. 
Membrane Telephones. [6d. 2 Figs.) November 25, 1884.— 
The membranes are made as described in Specification 9471 of 
1884 by uniting two or more membranes, after placing between 
them a suitable armature, and in some cases a frame to stretch them, 
by glue, Canada balsam, or other suitable cement. A solution of 
chrome alum is applied to the membranes preferably after they 
are united to protect them from the atmosphere. When very 
thin membranes are employed a number are united with linseed 
oil or other cement. The armature is slit into two or more parts. 
A separate hollow truncated cone or ring of brass has a groove 
or depression at one end thereof around the outer surface, the 
mocembrane being supported upon the cone or ring by being 





stretched over the end and secured by tying around the groove, 
Referring to the illustration, the membrane @ is mounted and 
stretched on the cone c as shown, the cone being inclosed in an 
ebonite case A, and secured by the ebonite cylinder d. The cone 


c is formed in one piece with the conical funnel f, or it may be 
formed separately. The pole-pieces of the field-magnets are con- 
structed as described in the above-mentioned specification. (Ac- 
cepted May 1, 1885). 


2893. C.D. Abel, London. (La Société Générale de Tele- 
phones, Paris.) Telephonic Transmitters. (4d. 9 Figs.) 
March 4, 1885.—The vibrating plates are made of carbon, the 
transmitter consisting of a carbon button or other material 
arranged between such plates and serving to connect them. 
Granular carbon may be arranged in an inclosure at the centre 
“4 bewt ~~ between the two vibrating plates, (Accepted April 
’ 


3037. S. P. Thompson and P. Jolin, Bristol. Tele- 
phonic Transmitting Instrument. [id. 3 Figs.) March 
7, 1885.—A small valve of carbon is —— upon or over a 
tubular cavity in a block through which the sound waves are 
suitably directed upwards upon the valve. Two or more loose 
centact pieces take into recesses in or press upon the valve and 
also on terminal posts ; the current passing from one post through 
oo —_ pieces and valve to the other post. (Accepted May 1, 


3564. S. P. Thompson, Bristol. Telephonic Appa- 
ratus. [6d. 3 Figs.] March 19, 1885.—A shunt circuit con- 
nects the line to earth at a point just before it reaches the tele- 
phonic apparatus and line battery. It will thus be seen thata 
considerable portion of the battery current runs through the 
shunt, causing an increased current through the receiver, and in- 
pare | an adequate magnetisation of the core of its electro-magnet. 
In order to prevent the working current coming through the main 
line to be diverted through the shunt, an electro-magnet is in- 
serted in the shunt so that its great electric inertia will block or 
plug the line with respect tothe rapidly fluctuating telephonic 
currents. (Accepted April 21, 1885). 


8851. P. M. Justice, London. (F, Blake, Weston, Mass., 
U.S.A.) Telephones. [6d. 7 Figs.) March 25, 1885.—This 
relates to that class of telephones in which a granulated conduct- 
ing material forms the variable resistance in the circuit. Two 
horizontal electrodes serving re tively as the transmitting 
a carrying the granulated material on its upper surface, 
and as a sieve buried in the material and allowing it to freely 
through it. Referring to the illustration, the metallic diaphragm 














rests at its edges upon the seat b, and is connected with one of the 
circuit wires. A wire sieve S is separated from the diaphragm by 
a non-conducting washer. The whole is secured bythe plate P 
and screws, the plate P being connected to the other circuit wire 
and to the sieve S. The space formed between the diaphragm and 
the cone is filled with powdered carbon. A post L of non-con- 
ducting material is inserted between the diaphragm and the sieve, 
so that the two vibrate together, the block straining this to a 
conical form. (Accepted April 28, 1888). 


ELECTRIC CONDUCTORS. 
9163. M. H. Smith, Halifax. 

Co 4 its in Electric Railways. [ 
Figs.) June 19, 1884.—This refers to Specification 1014 and 5065 
of 1883, The insulators for supporting the electric conductors are 
made of porcelain with clamping or holding grooves and draining 
or dripping grooves, and are supported by or stakes of wood 
driven intothe ground. The insulator holds a stud carrying the 
conductor which consists of metal rails, bars, or troughs. When 
the conductor is of rectangular form, the collector consists of two 
flanged shoes or runners bearing one on the top, and the other on 
the bottom of the conductor, and held together by adjustable 
rods and springs. When the conductor is placed in a horizontal 
ition it may be carried by upright studs held in the insulators 
y horizontal timbers attached to the transverse sleepers, a slightly 
modified form of collector being used, Two conductor rails may 
be carried by projecting studs as described, the collector shoes 
running between the rails and being pressed outwards by springs. 
The grooved insulator may be held in an iron frame, and havea 
packing of tarred rope. The studs are of suitable form to hold the 
conductors, and have a T head with slotted holes, and a head free 
to slide on the conductor and secured by a key. When using iron 
conductors an insulated copper conductor is connected at intervals 
with the e: iron conductor, and is placed along the sides of 
the channel in the iron, or within the groove which is filled with 

insulating material. (Accepted April 28, 1885). 


10,238. R. E. Dunston, London. Electric Safety 
Fuze. (4d. 6 Figs.) July 16, 1884.—A lead wire is ed 


and 
10d. 34 


through holes in two metal bars kept apart by non-conducting 


stretchers, the whole constituting a frame that can readily be 
placed between or removed from between a pair of conducting 
pieces. (Accepted May 1, 1885). 

10,530. Sir W. Thomson and J. T. Bottomley, 
Glasgow. Safety Fuzes for Electric Circuits. (6d. 
13 Figs.) July 24, 1884.—The fuzes are arranged so that the 
heat generated in the fuze conductor shall permit the circuit to be 
broken by the melting of a metal of lower fusing point than the 
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fuze conductor, and so that, when the metal melts, the resilience 
of the substance of the fuze conductors or of a spring breaks the 
circuit. Referring to the illustration, which shows one form of 
fuze, each end of the fuze wire a is fitted with a heavy link ¢ of 
copper. The upper link is connected to the terminal d and with 
the electric main. The contact between the other terminal f/ and 





the lower link c is by means of a spring arm e. The spring exerts 
a pull on the wire @ in the direction of its length so that when 
the fusible solder b is melted, the two portions of the wire a are 
separated. To place a fuze wire in circuit, the links c are hooked 
on to the pegs d and e. Several other arrangements are shown 
aud described. (Accepted May 8, 1885). 

10,923. 


, J. S, Beeman, London. Electrical Connector. 

(4d. 6 Figs.) August 5, 1884.—-One portion is formed as a male 

truncated cone, and fits the other part, which is formed as a 

female truncated cone. The more the male cone is pushed into the 
oo cone the better will the contact be. (Accepted April 24, 
885 


1784. Sir J. Anderson and A. E. Kennelly, London. 
Submarine Cable Grapnels, [6¢. 2 Fiys.) February 9, 
1885.—The grapnel is arranged so that when dragging for a 
cable and the grapnel leaves the sea bottom or is in danger of so 
doing, an electric current is opened, produced or varied so as to 
give an indication on board ship. Referring to the illustration, 
the insulated conduct ted with the grapnel rope passes 
through a stuffing-box B in the vessel A, which has an opening 
at the bottom closed by a screwed cap D. To the inner end of a 
conductor C is enema the cup I, so that when by reason of the 





'", 


vessel A being in contact with the bottom of the sea, it is made 
to assume aninclined position, the mercury in the vessel coming 
into contact with the cup I and makesan efficient earth connection 
through the metallic casing and the sea water. When the vessel 
A assumes a vertical position, the connection is broken. In a 
modification the conductor communicates with the cup through 
a resistance coil, so that only a weak current will be passed through 
the conductor until the cable has been hooked, when the grapnel 
will short-circuit the resistance, the conductor being put to 

by the cable as described in Specification 2311 of 1882. (Accepted 
April 7, 1885). 


3109. A. C. Tichenor, San Francisco, U.S.A. Elec- 
tric Conductors, [4d. 2 Figs.) March 10, 1885.—The con- 
ductor consists of a wire or metallic strip surrounded and en- 
veloped by a pulverised carbon, encased in a flexible wrapper 
saturated with a protective compound. (Accepted April 10, 1885). 


3969. J. Mackenzie, London. Fusible Connections 
for Electric Circuits. {4d. 3 Figs.) March 28, 1885.—The 
fusible tions are ted on a revolving cylinder of slate 
provided with contact pieces making contact with springs con- 
nected to the terminals of the apparatus. By turning the cylinder 
when afusible connection is fused, a fresh connection is inserted, 
(Accepted May 5, 1885). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford. 
street, Strand. 





New ZEALAND TELEGRAPHY.—The number of telegrams 
forwarded in New Zealand in the quarter ending De- 
cember 81, 1884, was 375,477, as compared with 339,966 in 
the corresponding quarter of 1883. The amount collected 
was 24,301/., as compared with 22,1657. The most active 
telegraphic centres of the colony are Dunedin and 
Wellington. 

INTERNATIONAL INVENTIONS EXHIBITION. — Amongst 
the recent additions to the Historic Loan Collection is 
Queen Elizabeth’s lute (lent by Lord Tollemache, of 

elmingham), which was left by the Queen, in 1584, at 
Helmingham Hall, Suffolk, where it has been preserved 
until the present day. The lute is in an exceptionally 
fine condition, and bears the maker’s name, ‘ Joannes 
Rosa Londini Fecit, in Bridwell, the 27th of July, 1580.” 
An extremely valuable collection of early manuscripts 
has also been received from the Stiftsbibliothek of St. 
Gall, including the celebrated copy of Notker’s German 
translation of the Psalms and the Antiphoner traditionally 
said to have been brought from Rome to St. Gall in the 
eighth century. Collections of portraits in oil have been 
received from the Royal Society of Musicians and the 
Bodleian Library. The decorated spinet made for Queen 
Christina is lent by Lord de Lisle ; and autograph letters 
of Mendelssohn, Franz, &c., Beethoven’s will, and many 
other valuable manuscripts have also been added to the 
collection. 
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THE TAY BRIDGE. 
On the Machinery and Methods for Founding the Piers 
of the New Tay Bridye. 
In the construction of the foundations for large 
bridges in a tidal river where boisterous weather 
and strong currents exert their full force, and are 


seldom long absent, great difficulties have always | 


been experienced, involving serious trouble and ex- 
pense, as well as loss of time and material in con 
structing staging sufticient to act as a platform for 
the execution of the work. Previous experience 
of these difficulties in other cases, and a careful 
forecast of their character in the case of the new 
Tay Bridge, has led to the designing and construc- 


tion of a peculiar staging or movable platform by | 


Mr. Arrol, the contractor for that structure. These 


platforms have proved equal to all the work required | 
of them, and have withstood the severity of wind | 


and current without any mishaps. With the design, 
the construction, and working of these platforms, 


i 4 SUL) 
FULLERTON HOD 
Ni CAN WORK : 


the present article proposes to deal. The largest 
will be selected for description, the others being 
all on the same principle, only varying in size. 

Tn order to form an idea of the work to be done 
and the methods and appliances for executing it, 
reference may be made to Fig 1 of the two-page 
engraving we publish this week, this view being 
a cross elevation of one of the piers of the new 
structure. The lower part, with which this paper 
is intended to deal, consists of two cylindrical shafts 
sunk into the bed of the river, these being carried 
up to low-water level, while on them are erected 
brick pillars, which are united in one at high- 
water level to form a continuous cross structure on 
which the superstructure of the bridge is to rest. 


The cylindrical shafts as sunk into the river | 


bed are formed primarily of wrought-iron cylinders 
built up in annular sections as the work of sinking 
them proceeds. The first section placed in position 
is provided with a cutting edge, so that when the 
material within it is removed, and additional rings 
are added to it, the superincumbent weight causes 
it todescend. When these cylinders have been sunk 
to their proper depth they are filled with concrete, 
thus forming a cylindrical shaft encircled with an 
iron tube. To sink those cylinders truly, and to 





handle easily and safely the materials for the brick- 
work and concreting, was the work for which the 
appliances about to be described were designed. 
The ‘‘movable platforms” (of which there are 
| four at work) vary in size from 56 ft. long by 
| 36 ft. 6 in. broad and 6 ft. deep, as in the case of 
the smallest, to 81 ft. long by 66 ft. broad and 7 ft. 
deep in the case of the largest. The essential 
| feature in the construction of these platforms is 
that of uniting in one solid structure five water- 
tight iron tanks, somewhat in the form of the 
letter H, each member of the letter represent- 
|ing a tank, while one tank is added at each 
end, thus forming two openings, corresponding to 
the position which the shafts of the pier occupy in 
horizontal plan. (See Figs. 1 and 2.) In the large 
platform these openings are 25 ft. square, and 
adapted to a pitch of 32 ft. centres of the shafts 
| forming the pier. The two main tanks which form 
the ends are each constructed of a length equal to 


the breadth of the platform, and in the case of the 
largest which is being described are 12 ft. broad by 
7 ft. deep. 

Near to either extremity of these end tanks are 
openings 8 ft. 4in. by 6 ft. 6 in., through which are 
passed the columns or legs which support the plat- 
form from the river bed, and on which it is sus- 

| pended at varying heights by hydraulic gear to 
clear it from the action of the tides. By this com- 
bination of water-tight tanks in rectangular form, 
| suspended on four cylindrical columns or ‘‘ legs,” 
| there is formed what is really an amphibious stag- 
| ing, rigid at one time on the bed of the river, 
| ready at another to raise its own ‘‘legs” or sup- 
ports and sail away to another position of action. 
| On the platform thus constructed the following 
| plant is arranged : On the end tanks are placed the 


broad and 7 ft. deep, there is fitted a shelter for 
the men. At the openings in the end tanks through 
which the ‘‘ legs” pass there are fitted steel plates 
in a vertical position, and to these are fixed the 
hydraulic gear for raising and lowering the plat- 
form. These are shown more particularly in plan 
in Fig. 2 of our two-page engraving. 

The ‘‘ legs” of this platform are 65 ft. long and 
6 ft. in diameter, with a conical shaped foot or 
bottom, 12 ft. in diameter. These ‘‘legs” are 
simply strong tubes open at bottom, so as to exert 
a cutting tendency when loaded, but fitted inside 
with a transverse plate at a distance of 30 in. up from 
the cutting edge to prevent the ‘‘ leg” from sinking 
too deep into the sand or gravel of the bed of the 
river. After many experiments with different 
shapes of feet this arrangement was found to be the 
best, as the scour was trifling. It may be mentioned 
that in the construction of the South Esk Viaduct 
(a quarter of a mile in length) at Montrose by the 
same contractor, a ‘‘movable platform” was also 
|used which had flat bases on its supports 12 ft. 
square, as the bed of the river was of a gravelly 
nature, and there was no chance of scour. 

To the supporting “legs” or columns are 
attached four heavy steel plates in two opposite 
pairs having a distance of 21 in. between them ; 
in these plates are cut holes 5} in. in diameter, 
and spaced at 9 in. centres through which are 
passed the steel pins by which the platform is 
suspended. Sliding within these plates are the two 
plates before mentioned as attached to the platform 
| which carries the hydraulic gear ; these having also 
| holes of the same diameter and pitch as the plates 
jon the “legs,” and also a slot opposite the cross- 
| head to admit of the vertical travel of the pin. The 
|suspension pins are 5 in. in diameter and 30 in. 
jlong, and are provided with a tapered point to 
| facilitate their entrance into the holes. 

The hydraulic gears, of which there are two for 
each ‘‘leg,’’ wrought simultaneously, consist of a 
cylinder, 12in. in diameter, piston, piston-rod, open 
crosshead, and the necessary valves for actuating 
them. (See Figs. 6 and 7.) 

The mode of raising or lowering the platform is 
as follows: Suppose the piston to be at the top of 
the cylinder, a suspension pin is passed through the 
two outer plates and the crosshead. Water is then 
admitted, and the cylinder is forced up because the 
outer plates are fixed to the supporting column, 
| which in turn rests on the bed of the river. The 
| inner plates, with the platform attached, have thus 
| been lifted a distance equal to the travel of the 
| piston ; this being 18 in., coincides with the pitch of 
| the holes in both sets of plates, and these are now 
|exactly opposite each other. Another suspension 
| pin is then placed in one of the holes, the pressure 
|in the cylinder is released, enabling the first pin to 

be withdrawn and leaving the platform suspended 
|on the second, while the crosshead is free to descend 
jand take hold of the holes of the next pitch and to 
| repeat the operation, this being repeated until the 
platform has been raised as far as desired. To 
lower the platform this action is simply reversed. 

In order to float the platform from one pier to 
another, it is first lowered down by the hydraulic 
gear sufliciently to catch the tide two hours before 
high water. Ropes and chains are attached from 
one side to the piers of the old bridge (60 ft. centres 
from the new), and to three heavy anchors on the 
other side. These attachments are made sufficiently 
in advance of the platform to allow it to be drawn 
to the next point of operation. The steam crane is 
then applied as a winch, and the platform advanced 








|to the position of the next pier. The necessary 


capstans, steam and hand winches, and fair leads 
are applied to bring the platform as near as possible 
to its true position for founding a pier. The sup- 
porting columns or legs are now lowered down by 
the hydraulic gear until they reach the bed of the 
river, and then the platform is raised up about 2 ft. 
so as to be clear of the action of the tides. The 
valves in the bottom of the main tanks are then 
opened, allowing the water to pass freely into the 
tanks, and thereby removing any tendency to float 
at high stream tides. The platform having now 








| engine and boilers for actuating the hydraulic and 
other pumps, and a workshop for renewal or repair | 
| of tools. The two side tanks which join the end | 
| tanks having a breadth of 12 ft. by the common 
| depth 7 ft., carry the cranes, the concrete mixer, | 
|a centrifugal pump, &c., an additional breadth of 
8 ft. being got on one of these tanks by the ar- 
| rangement of agirder and planking, &c. On the | 
centre tank, which has a length of 25 ft. by 7 ft. | 





become stationary, the work of putting down the 
piers is proceeded with. The centres are carefully 
set off by the engineers, and vertical iron guides 
placed at the four sides of the well-holes and bolted 
to the top and bottom of the tanks in order to 
secure the sinking of the cylinder into its true 
position. Timber blocks are used above the taper 
portion of the foundation cylinder to maintain it in 
a perfectly vertical position, and at the same time 
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to allow it to slide down as freely as possible. The 
foundation cylinders are rivetted together on shore 
and conveyed in convenient lengths by cargo boats 
to the platform. The various rings are lifted 
out of the boat by the 10-ton crane on the plat- 
form and placed inside the well-holes. A line 
of rails is laid on the platform so that the crane 
can be easily shifted from one well-hole to the 
other. The first ring is formed of 2 in. wrought- 
iron plate, is 23 ft. in diameter, and 13 ft. 4 in. 
deep, having T iron stiffening bars outside ; above 
thisis the taper 7 ft. deep, and then the upper portion 
16 ft. 6 in. in diameter. (See Fig. 4.) Each 
ring as it is lowered into the well-hole by the 
crane is bolted by an internal flange to the preced- 
ing one. These rings are lowered down through 
the well-holes by hydraulic jacks specially designed 
for the purpose by Mr. Arrol, and shown in 
Figs. 8and 9. These lowering jacks each consist 
of a cylinder, piston, and hollow trunk and are 
supported across the corners of the well-holes 
by two 14 in. square pitch-pine logs. Through 
the hollow trunk are passed a series of steel links 
bolted together in single and double lengths alter- 
nately, a cotter hole being formed in each link at a 
pitch of 10in. On the top of the hydraulic cy- 
linder is fixed a bow through whieh the links are 
passed, while they are also securely bolted to the 
lower portion of the foundation cylinder. The links 
are suspended by means of a steel cotter 10 in. by 
3in. by § in. resting on the bow of the jack. 

The action in lowering is as follows : Suppose the 
combined piston and trunk to be raised almost to the 
top of its stroke by the admission of water through 
the cock at A, Figs. 8 and 9. A steel cotter is then 
inserted through one of the holes of the links and 
across the top of the trunk, water is again admitted, 
the links are slightly raised and with them the 
foundation cylinder, thus enabling the top cotter 
resting on the bow to be withdrawn and inserted 
in the next hole higher up. The water is then 
allowed to escape, and the piston descending carries 
with it the links and the foundation cylinder until 
the cotter again rests on the bow of the hydraulic 
cylinder. The lower cotter is now withdrawn and 
inserted in the first hole higher up, when the same 
processes are again gone through, gradually lowering 
the cylinder until the bed of the river is reached. 
The number of hydraulic jacks used for the placing 
of a cylinder is four. The pumps for supplying the 
water under pressure were made by Messrs. 
Fullerton, Hodcart, and Co., of Paisley, and a 
perspective view of a set of them is given in the 
preceding page. 

As each portion of the cylinder is bolted to- 
gether a ring of brickwork about 18 in. thick 
is carried up inside resting on a bracket at the 
top of the tapered part. This brickwork assists the 
cylinder in sinking by giving it increased weight, 
it also serves to maintain the cylinder in its proper 
form. The cylinders are pressed down to their 

roper depth by cast-iron weights, each weighing 
Siam these being placed on the top of the brick 
lining. While the cylinder with its added weight 
of brickwork and tempoyry weight of cast iron 
is being pressed into the bed of the river, 
the material is excavated from the inside, a 
steel digger of the Milroy pattern being used. 
This is of the same type as that used in the con- 
struction of the Clyde Viaduct. A hydraulic digger 
was also tried in the hard clay and stones formation. 
The strata penetrated by the cylinders is chiefly silty 
sand with occasional beds of gravel and boulder 
stones and beds of clay, the weight required ‘to 
press the cylinder down through some of these 
latter being as much as 400 tons. In some cases 
the cylinders were sunk as far as 3 ft. into the red 
sandstone rock. 

In the excavation of the silty sand it was found 
that the digger lost a considerable quantity of the 
material while being hoisted up through the water. 
This led to trials being made with several kinds of 
pumps in order to raise it. The best results, how- 
ever, were obtained from a 12-in. centrifugal pump. 
The suction connections of this pump were arranged 
as follows: Two flexible hose-pipes, each 6 in. in 
diameter and 20 ft. in length, were placed in the 
bottom of the cylinder, one of the ends of each 
were brought together and joined into one 12-in. 
pipe leading to the pump on the platform. A diver 
was then sent down who manipulated the suction 
pipe to the work, only one of the pipes, however, 
being used by him at a time for the sand, the other 
running up clean water and thus preventing the 
pump getting choked, As much as 40 cubic yards 





have been pumped up in an hour, giving a sub- 
sidence of over 2 ft. on the cylinder. When the 
tide was too low for pumping the digger was used. 
In strata of a clayey nature where the material 
would not pass up through the pumps, the two 
flexible hese-pipes were taken off and the water 
pumped down as far as possible, giving additional 
pressure on the bottom owing to the difference of 
level of the water. In this manner as much as 11 ft. 
length of cylinder were sunk in thirty minutes, and 
the material afterwards taken out by the digger. 

The material excavated from the inside of the 
cylinders is placed round the outside of them. The 
portion of the pier formed by these cylinders finishes 
at low-water level. While each section of the cy- 
linder is being sunk, temporary caissons (see 
Fig. 1) are bolted to the upper flange in order to 
keep the weights in their proper position ; to ex- 
clude the silt from the river, and also to assist in 
securing the descent of the cylinders in a truly 
vertical position by the guides previously men- 
tioned as bolted to the tanks. The cylinders hav- 
ing been sunk to their proper depth, and the interior 
cleaned out to the cutting edge, the concrete is then 

ut in. 

‘ The gravel and cement are brought out to the 
platform by cargo steamers of a carrying capacity 
of 150 tons. The gravel is filled into tipping 
measure boxes, along with the necessary proportion 
of cement (six of gravel to one of cement), and 
lifted by the gearing of the boat on to the platform 
at a point above the cement mixer, which is one of 
Jamieson’s patent, as shown at A, Fig.3 The mate- 
rial is led into the hopper and watered from a rose 
fixed inside. For the water supply one of the sup- 
porting ‘‘ legs” is utilised as a tank ; this tank being 
filled from the river by one of Root’s rotary pumps. 
The revolving casing of the mixer is square in 
section. The obvious effect of this section in revo- 
lution is to produce a more overlapping movement 
of the material than is obtained by the use of a 
cylinder. The material is also longer retained, 
getting as many as thirty turns before being de- 
livered into the receiving boxes. 

The motive power for this machine is obtained 
from a steam engine of eight-horse power attached 
to the machine framing. Twelve yards per hour 
has been the amount of work turned out by this ma- 
chine, but when the tide was high and everything 
favourable, as much as 15 yards an hour was got. 


The receiving boxes are fitted with hinged hopper | 
|at the rate of 2600 lb.. 4400 lb., 6600 lb., and 


bottoms, so that when they are lowered down through 
the water into the cylinder and touch the material 
already placed, the catches are withdrawn and the 
concrete deposited. When the concrete comes up 
to the flange carrying the brickwork, the diver is 
sent down to have it all carefully packed under- 
neath. The concreting is then continued up through 
the cylinder, finishing at the same level as the 
brickwork, viz., low-water level. While this opera- 
tion of concreting the cylinder is going on, the 
other foundation cylinder is brought out from the 
shore and sunk into position in the manner already 
described. When both cylinders of a pier are sunk 
to their proper depth, the temporary caissons are 


removed, thus allowing the platform freedom to be | 


shifted over to the next pier, this being easily 
accomplished, since, as has been already stated, the 
cylinders themselves are not carried higher than 
low-water level. The platform having been re- 
moved the piers are tested with a load ranging from 
500 tons on the 10 ft. diameter cylinders up to 2438 
tons on the cylinders of 23 ft. diameter. The 
cylindrical shafts as sunk having been tested satis- 
factorily, the temporary caissons are replaced, and 
the brickwork carried up inside them and faced 
with blue vitrified Staffordshire bricks to withstand 
the action of the water. 
shown at B, Fig. 4, 7 ft. in depth, resting on cast- 
iron girders, and 18 in. above high-water level, 
forms, along with the brick shafts, the base on 
which tbe superstructure is erected for carrying the 
four girders of the railway. These platforms have 
already sunk 50 pairs of cylindrical shafts, the 
total number to be sunk being 73. They range 
from 10 ft. to 23 ft. in diameter, the maximum 
length ,being 52 ft. To each of the platforms is 
allotted a squad of 20 men, and these are sub- 
divided into a night and day shift. Of an adapta- 
tion of means to ends on the first principle of all 
true design (simplicity and directness) these plat- 
forms afford a good example. They have been found 
sufficient for carrying safely heavy cranes, men, 
machinery, and materials, while they have proved 
equally facile for removal from pier to pier. With 


A connecting piece, | 





them work can be carried on during all states of 
the tide, while they have been found capable of 
standing the fiercest gales and of sinking the 
cylinders in their true position. 








THE PARIS MILLING EXHIBITION. 
(Continued from page 671.) 

THE so-called Eureka machines are well repre- 
sented at the Exhibition, and are adapted for the 
various cleaning operations, including the extraction 
of the germs from the grain, and the removal of the 
beard. In one shown by the Société Générale 
Meulitre the grain is first exposed to a powerful 
current of air, which carries off the light foreign 
matters, and it is then vigorously brushed to 
remove the dirt and dust clinging to the exterior. 
Messrs. Howes and Ewell, of London, also show a 
series of Eureka cleaning machines, in which the 
grain is twice aspirated as well as sieved. The first 
aspiration removes the rotten and other light grains 
and the second completes the cleaning. The sieve 
has three gratings, two of which retain the impurities 
larger than the grain, while the other allows the 
smaller foreign bodies to pass through it. The 
machines for the separation of foreign seeds of the 
same density as the wheat are all constructed on 
the same well-known principle. The grain is fed 
through an inclined rotating cylinder of wrought 
iron, the interior surface of which is impressed with 
numerous small hemispheric cavities, of a diameter 
which varies with the diameter of the grain it is 
desired to eliminate. The round seeds fall into the 
cavities and are carried further round with the 
rotation of the cylinder than the wheat grains 
because they are more firmly seated. A shoot or 
channel is placed to catch them when they roll out 
and to conduct them into a separate bin. The 
long grains are separated in the same way except 
that, in this case, it is the wheat which lies in the 
cavities. Messrs. Rose Brothers exhibit separators 
on several systems ; their special feature is that the 
cylinders have no internal axis, but are supported 
on the outside by rollers. In this connection we 
may also mention the names of MM. Clert Brothers, 
of Niort, and of M. Marot, of the same place. 

Messrs. Penney and Co., of Lincoln, show a 
series of machines to separate the grain according 
to size, the sieves being cylindrical with adjustable 
bars. With this apparatus the grain can be divided 
into three or four sizes, and can be passed through 


7700 lb. perhour. The most usual size of machine 
removes the dust, the smaller seeds, the greater 
part of the tares, and finally divides the wheat into 
two sizes. 

Magnetic separators to remove pieces of iron and 
steel are shown by Messrs. Rose Brothers, M. 
Daverio, of Ziirich, M. Schaeffer, of Gdppingen, M. 
Hugo Lamprecht, of Stuttgard, and Messrs. Howes 
and Ewell, of London. They do not, however, call 
for any special notice. 

The brushing machines serve to remove the dust 
from the surface of the wheat, and from the crease, 
but they perform the latter duty very imperfectly. 
In the machine devised by M. Millot, and shown by 
the Société Générale Meuliére, a conical brush is 
arranged in such a way as to dispense with the use 
of a winnowing apparatus. This shape of brush is 
adopted to prevent any of the grains getting past 
untreated ; they all come in contact with it, and are 
projected by the centrifugal force against the ex- 
ternal casing, which effects the commencement of 
the removal of the germ or of the beard. There is 
a double current of air to carry off the dust. In the 
Gathman machine shown by La Société de Con- 
struction de Passy, the bristles are arranged on two 
vertical discs, of which one only is movable. The 
grain is fed to the centre, and the centrifugal force 
drives it to the circumference. Upon the same 
shaft is mounted a fan which carries off the dust, 
the grains themselves being held back by a grating. 
A somewhat similar machine, except that the 
brushes are horizontal, is shown by M. Clayette, of 
Meung-sur-Loire. The upper disc rotates at 320 
revolutions per minute ; the lower disc is fixed and 
provided with a shield of steel wire. The two discs 
can be adjusted as the brushes wear. A grain polish- 
ing machine is shown by MM. John Fiechter and 
Sons. It consists of a large drum of sheet metal 
mounted ona horizontal shaft which carries a series 
of discs of emery and a row of brushes. The feed 
and delivery of the grain are regulated bya series 
of registers. Either the brushes or the dise can be 
employed at will, 
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The germ is removed when the grain is opened 
along the crease, and at the same time the dust 
which is hidden in the fold is removed. A machine 
for this purpose is shown by Messrs. Rose Brothers ; 
it consists of two vertical grooved discs, of 
which the one is movable and the other fixed. 
The movable disc is mounted on a plate keyed on 
a shaft carrying the driving pulley, and running in 
two bearings. The grain is introduced at the centre 
of the plate carrying the fixed disc, and falls on to 
the plate carrying the movable disc, which throws 
the grain towards the circumference, forcing it to 
pass between the two discs by which it is opened. 
These discs are of cast iron. In a similar machine 
by Messrs. Childs and Sons, of London, the discs 
are horizontal, the lower being movable and the 
upper fixed. The grain is fed by a central hopper, 
and the borders of the discs are provided with 
grooves very similar to the cuttings of a millstone, 
but with dull edges. The position of the upper disc 
can be regulated by screws. The distance between 
the discs, which ought to be a little more than 
half the width of the grain, can be varied by a hand- 
wheel and screw. The grain slides along the 
grooves, in which it places itself horizontally ; the 
movement of the disc raises the grain until it 
comes in contact with the second disc, when it is 
opened and cannot escape until it is separated into 
two parts. Such a machine, designed to treat 
4400 lb. of wheat per hour, requires about two 
horse-power to drive it. 

Some makers combine several machines together 
into a single apparatus capable of performing the 
functions of a sieve, an aspirator, a sizer, a smutter, 
and a magnetic separator. M. Lhuillier, of Dijon, 
and Messrs. Rose Brothers, both exhibit apparatus 
of this kind. In both cases the machine comprises 
a distributor of uncleaned grain, of an American 
winnower with a cylindrical sieve, of a separator for 
long and round grains, of a smutter, of a brushing 
machine, and of an American aspirator. 

(To be continued.) 
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Examples, Conclusions, and Maxims of Modern Naval 
Tactics. By Commander WiLu1AM Bainsripcr-Horr, 

U.S.N. Griffin and Co., Portsmouth. 

Tus book, for which we are indebted to an officer 
of the United States Navy, supplies a want which 
has long been felt in our own naval service, namely, 
a handy book of reference for matters pertaining to 
naval tactics generally ; and this particular book is 
especially valuable since it does not give the per- 
haps biassed views of one man only on this im- 
portant subject, but is rather in the form of a 
careful analysis of all the well-known writers of the 
day on naval tactics. The writers to whom the 
author especially acknowledges his indebtedness are : 
Captain the Hon. Edmund R. Freemantle, R.N.; 
Captain G. W. Noel, R.N. ; John Knox Laughton, 
M.A., Naval Institute, R.N. ; Commander C. Camp- 
bell, R.N. ; Vice-Admiral Randolph, R.N. ; M. le 
Vice-Admiral Penhoat, M.F.; Lieut. G. R. Bethel, 
R.N. ; Captain R. H. Harris, R.N. ; M. le Coutre 
Admiral Aube, M.F. ; Capt. P. H. Colomb, R.N. ; 
M. le Capitaine L. Rivet, M.F. ; Sir Thomas 
Brassey, K.C.B., M.P., M.A. ; Monsieur P. Dislére ; 
Lieutenant T. B. M. Mason, U.S.N. ; M. Besson, 
Lieutenant de Vaisseau, M.F., and the author of a 
pamphlet entitled ‘‘ Torpedo Attack and Defence,” 
which, it may be remembered, appeared in our 
issue of 3rd March, 1883. 

The author introduces his subject by explaining 
the object of naval tactics and the necessity for 
naval officers knowing all about them, and follows 
it up with a chapter on definitions and explana- 
tions as to the terms used, all of which, as well as 
the evolutions described later on, are illustrated by 
diagrams contained in twenty-six plates. Chapter II. 
deals with war vessels, and the vexed question of 
“armour versus no armour” is ably discussed, the 
author, after quoting arguments from many of the 
above-mentioned writers on both sides of the 
question, arriving at the conclusion that experience 
alone can decide it, but that in a contest between 
two vessels, equal in offensive equipments and 
tactical qualities, the one with the most invulnerable 
hull will be the victor, a fact which no one will be 
prepared to deny, but which hardly bears on the 
point in question, since the supporters of the 
non-armoured system base their arguments in its 
fayour on the fact that two or three unarmoured 








ships could be built for the cost of one ironclad, 
and that each could possess greater speed, better 
manceuvring powers, heavier armament, and have a 
greater coal-carrying capacity. However, we hope 
to deal more fully with this and other points in the 
book later on ; at present we will contine ourselves 
to a brief review. A powerful chapter headed 
‘*The Ship and her Captain” now comes, which 
the author opens with the happy remark that the 
captain of a modern vessel commands more than a 
ship—he is in supreme charge of a missile moving 
in water and air, which acts as a shot by ramming, 
or as a shell by means of its guns and torpedoes. 
Chapter IV., ‘‘ Evolutions of the Ship,” deals 
principally with the effects of the helm, and the 
necessity of a thorough knowledge of these effects 
by those in charge. 

Chapter V., which occupies twenty-five pages, 
deals with single ship actions, and many examples 
and illustrations are given of the courses to be pur- 
sued under various circumstances, the antagonists 
in all cases being supposed to be equal in every re- 
spect. Also accounts of the action between the 
Huascar and the Esmaralda, the Independencia, 
and the Covadenga, and the final action, in which 
the Huascar engaged the Blanco—Eucalada and the 
Amirante Cochrane are given as examples. ‘‘ The 
Admiral and his Fleet” heads the sixth chapter, 
and under this heading the reader is taken over a 
vast amount of ground ; the duties of the admiral, 
his position in the line of battle, the method of 
attacking a hostile fleet, the necessity for simpli- 
fying signals, coaling at sea, preparations of the 
fleet, whether a reserve should be used, &c.—sub- 
jects too varied to admit of a summary, and accor- 
dingly we pass on to Chapter VII., ‘‘ Formations.” 
The great principle of all formations for attack is, 
the author says, ‘‘concentration,” and it is espe- 
cially applicable to fighting with rams. To weaken 
or destroy by greater numbersa part of the enemy’s 
fleet, then to be able to bear down afresh on some 
other portion of the formation with superior force, 
is the special object of all attacking manceuvres. 
The different systems of formation are then dis- 
cussed, and during the discussion the author seizes 
the opportunity to set down as a maxim that “the 
victory will probably lie with that fleet whose for- 
mation will permit it to keep its integrity the 
longest,” which is another way of saying that those 
who get least knocked about will be very likely to 
win. 

With reference to the formations themselves, the 
writer seems to be of opinion that the group system, 
which was in such favour a short time ago, is not 
suitable for an attack, and that the line abreast 
formation, either double or single, is to be preferred 
for attack, his conclusions being apparently derived 
from the experiences of French officers, who do not 
think that the vessels when in groups give one 
another sufficient support to make up for the clum- 
siness of the arrangement. For retreating, the 
author considers the best formation to be single 
columns in line ahead with the least disabled ships 
towards the enemy, but it seems hard to imagine 
that if, as is generally admitted, the formation of 
the fleet will be destroyed after the first charge, 
that a fleet which finds it necessary to retreat will 
be able to pick and choose its retreat formation. 

Chapter VIII. ‘‘ Evolutionsof the Fleet.” *‘ Evolu- 
tions,” says the author, quoting Captain Freemantle, 
‘*are simply fleet drills, and the signal book is the 
drill book.” Evolutions form the basis on which 
tactics are founded. Then follow suggestions as to 
the manner of exercising at evolutions, beginning 
from the first movements of a newly assembled 
fleet ; and amongst other suggestions we are glad 
to see one on the necessity for exercise at night. 
It seems very improbable that any fleet action 
would take place at night, if the commanders on 
either side could avoid it, seeing that in the dark- 
ness friends and foes must become indiscriminately 
mixed to the advantage of neither, but it can easily 
be seen that it may very often be necessary to per- 
form evolutions prior to an action, to say nothing 
of necessary evolutions at night in peace time, and 
that practice in these evolutions in the darkness is 
essential. The chapter concludes with the assertion 
that only those evolutions will remain in the future 
which fulfil the following conditions : 

1. The ships must cover the least space at full 
speed without danger of collision. 

2. The evolution must be feasible by night as 
well as by day. 

3. During the evolution the ships must be formed 
and be able to give one another mutual support. 








4. If possible the broadside must not be pre- 
sented to the enemy’s line of rams. 

The ideal system which will satisfy these con- 
ditions has, the author thinks, yet to be perfected, 
but he is inclined to think that it will be founded 
on the isodronic (paths of equal length) method 
proposed by Captain Lewal. 

‘*The Fleet in Action on the Open Sea” now 
follows, and the chapter so headed contains very 
much that is of value. One observation particu- 
larly should be taken to heart by naval officers 
and those in authority, and this is, that ‘‘the 
armour-clads of every nation should be a study, so 
that their vital points and weaknesses may be 
known ; large diagrams showing these should be 
accessible to all officers and gun captains.” <A very 
different system is carried out in our service, any 
information about foreign ships being marked as 
strictly confidential and bottled up for the edifica- 
tion of a few officials who cannot possibly utilise 
such information. 

‘* Other Duties of the Fleet in Times of War,” and 
‘*Defence of the Coast and Torpedo Flotilla Tactics ” 
occupy two more chapters which are replete with 
interesting information, suggestions, and conclu- 
sions, but which space does not now allow us to 
enter into, and then we arrive at Chapter XIL., the 
conclusion. In this chapter the necessity for a 
theoretical and practical education in evolutionary 
work is strongly urged ; and the study of ‘‘ The 
Duel ;” a naval war game invented and arranged by 
Captain P. H. Colomb, R.N., recommended as 
necessary for all those interested in the meeting 
and vanquishing of an enemy in a fair fight on the 
open sea. 

What the author here says about Captain Colomb’s 
book, we cordially echo with reference to his own, 
which is certainly the most modern work on the 
subject of tactics, and is moreover, as we have 
already said, a collection of the views of the ablest 
men of the day summarised in a most unbiassed 
and able manner. 
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MACHINE TOOLS AT THE 
INVENTIONS EXHIBITION.—No. III. 

Messrs. Huse and Co., of Salford, have, at 
the Inventions Exhibition, an extensive show of 
machine tools, amongst which we have selected 
three for illustration this week. Commencing with 
the lathes, we notice first a self-acting, sliding, 
surfacing, and screw-cutting, gap piece lathe, 7 in. 
centres. Inthis tool the gap is divided down the 
centre so that the two parts can be taken out sepa- 
rately. In this way it is not necessary to take off the 
face-plate when removing the gap piece or replacing 
it. The guide screw is placed inside the bed, and 
isarranged so that it can be withdrawn clear, or 
partially clear, of the gap when the latter is in use. 
This gives the advantages of a central guide screw, 
and at the same time it can be worked close up to 
the face-plate if the work is short in length, but of 
large diameter. The front and back bearings are 
of hardened steel, and the spindle is of hardened 
steel at the necks. Amongst the minor features 
may be noticed that the clutches for applying the 
sliding by rack motion, and also the transverse 
motion, are brought to the front of the lathe. 

A vertical milling machine is also shown on this 
stand, and of this we give an illustration on page 
692. The principal feature here is that the cutter 
spindle is contained in a square slide which works 
vertically in the framing either automatically or 
by hand gear, as shown in the illustration. Rotary 


motion is given to the spindle by a long spur 
pinion placed at the back of the square slide, its 
axis being parallel with the latter. The teeth of this 
This pinion 

is keyed 


pinion are shown in the illustration. 
engages with the spurwheel which 
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on the spindle. By this arrangement work of 
varying thicknesses can be taken in, and yet when 
the cutter is close down to the table there is not the 
same tendency for the cutter to spring on account 
of a long unsupported spindle, as the square slide 
comes down and gives the necessary support. The 
vertical thrust is taken by a hardened steel tail pin. 
The table is fitted with longitudinal transverse and 
circular motion, the action being automatic. The 
spindle slide is counterbalanced by a weighted 
chain. 

The next tool we have to notice is a planing 
machine in which a traverse varying between ¢; in. 
and 1 in. can be got, the graduations being adjust- 
able to ;4 in. ata time. A stop is provided which 
slides in a T groove in the side of the table and 
can be clamped in any required position. There 
is also a sliding rack in the bed, and this is worked 
by the stop, and through the agency of bevel and 
spur gearing gives the required motion to the tool 
boxes. A greater or less traverse is obtained by 
shifting the stop, so giving the requisite movement 
to the rack. There are two tool-boxes, which are 
self-acting in a vertical longitudinal or angular 
direction, and there is an automatic arrangement 
for lifting the tools from the work during the return 
stroke. The machine exhibited will take between 
uprights work 2 ft. Gin. wide and 2 ft. 6 in. deep 
under the cross slide, and will plane to a length of 
6 ft. 

On page 693 we give an illustration of a horizontal 
slot-drilling machine, also shown on this stand, 
which is designed for making cotter holes in con- 
necting-rods, keyways, &c. Circular work is held 
in avice with YY jaws at one end, and at the other 
is supported by a movable headstock. Both of 
these are shown in the illustration. Work of other 
descriptions may be bolted to a grooved table 
which is placed along the bed, the movable head- 
stock and the vice being removed. There are two 
drilling headstocks as shown. These operate at 
both sides of the work, and are provided with self- 
acting feed and disengaging motions. The sliding 
carriage is moved along the bed by a crank placed 
under it, and this is actuated by the elliptical spur- 
wheels plainly shown in the illustration. The 
wheels being elliptical give a uniform traverse 
throughout, whereas if circular wheels were used the 
angular motion of the connecting-rod would affect 
the speed of travel. The self-acting feed motion to 
the drilling headstocks is obtained by means of a 
cam motion above the elliptical driving wheel as 
shown. The self-acting disengaging motion to each 
drilling headstock is obtained by means of a sliding 
rod and claw-clutch, which is also to be seen by 
reference to the illustration, and which is brought 
into operation by means of a stop on the head- 
stock, 

A vertical drilling machine, also shown, has the 
framing made of a box form to give additional stiff- 
ness, and the top is open so that the cone pulley 
can be driven from a countershaft immediately 
above it if required. By means of a divided nut 
adjustment is provided for taking up end play 
caused by wear of the spindle. The table is mounted 
on aradiating arm. ‘The vertical slide is provided 
with square guides, the better to take the downward 
pressure of the drill and the weight of the table and 
the work on it. 

Our remaining illustration of this stand, on page 
696, represents a horizontal milling machine, the 


most noticeable feature in which is that the teeth in | 


the spur gearing are cut obliquely. There does not 
appear to be any other feature of novelty in the 
machine, the general design of which is well shown 
in the illustration. Messrs. Hulse and Co.’s exhibits 
also include a hollow spindle lathe, a radial drilling 
machine, a profiling machine, pipe screwing appa- 
ratus, tool-holders, surface plates, &c. 








MISCELLANEOUS EXHIBITS AT THE 
INVENTIONS EXHIBITION.—No. II. 
THERE are few more interesting and ingenious 

objects in the Inventions Exhibition than the paper 

bag-making machinery shown by Mr. F. D. Bum- 
sted, of Hednesford, in the West Gallery. On page 

700 we give an illustration of this apparatus, 

which is capable of turning out thirty-eight 1 lb. 

sugar-bags per minute, the whole operation being 
automatic, an attendant only being required to 
remove the bags when made and fill the hop- 
pers with paste at intervals. It would be clearly 
impossible to give more than an outline description 
of the apparatus without the help of numerous 
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diagrams. At one end of the machine a continuous 
roll of paper is placed as shown to the right of the 
illustration, and as this is unrolled it is carried to 
the first pasting roller (shown under the hopper 
above the table) which lays on a continuous strip 
of paste near one edge. I t 
web of paper is unrolled is intermittent, it being 
stopped in order that another strip of paste may be 
applied to make the bottom joint of the bag. This 
is done by a lifter rising and pressing the paper 
against the transverse pasting roller. Both rollers 


The motion by which the | 


ty 


and the hoppers by which they are fed are shown in 
the illustration. The paper again passes on until the 
proper length to form a bag has been unwound, when 
it is again brought to rest, and a knife descends, cut- 
ting off the requisite quantity. The piece of paper is 
delivered on to a star-shaped wheel, which moves 
through a quarter of a revolution between each 


| stop, and three successive folding operations are 


effected. This is the most ingenious part of the 
machine and at the same time the most difficult to 
describe, but the way in which the sheets are 
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doubled over, their pasted strips brought against the 
edges and the corners tucked in, 
effective. 

On the same stand a larger machine of another 
type is shown which will turn out forty large bags 
aminute. To this machine the paper is supplied 
by hand in pieces each the proper size and shape to 
form one bag. The sheets are placed on continuous 
moving tapes, but as it is necessary that the sheets 
should be fed to the machine intermittently, vertical 
pegs are projected from beneath the table to stop 
the movement of the paper forward as the tapes are 
continually running. The pasting and folding 
operations are very similar to those already de- 
scribed, the principal difference being that there 
are no tapes in the first machine. 

Mr. J. L. Spoor, of Gateshead-on-Tyne, exhibits 
a cement-testing machine of which we also give 
an illustration on page 700. The apparatus is 


are perfectly | 
| passed through a sieve of 400 meshes per square 





weight of dry sand, and one part by weight of 
cement. The sand must be washed clean and 


inch and caught on a sieve of 900 meshes. The 
sand and cement must be thoroughly mixed in a 
dry state, and then worked into a stiff mortar with 
the addition of 10 per cent. of mortar. The moulds 


| are then filled and allowed to stand for twenty-four 


mounted on a bedplate 18 in. by 10 in. and carries | 
an upright or vertical hollow column of square 


section. Inside this is suspended by a volute spring, 
a hopper filled with shot, the weight of which ex- 


| our illustration. 


tends the spring, and places the needle on the dial | 


at zero. It will be understood that the contraction 
of the spring places the strain on the cement under 
test, and as a full hopper of shot extends the spring 
the quantity of shot in the hopper determines the 


force of reaction of the spring available for breaking | 


hours, when the briquettes are taken out and im- } 


mersed in water. After twenty-eight days they are 
taken out of the water and are fit for testing for 
tensile strain. For testing neat, sufficient water is 
added to make a stiff paste, which is moulded and 
immersed in water for seven days, after which it is 
ready for breaking. If any expansion or splitting 
under water occur, the cement 
immediate use, but may be generally rendered fit 
for use by being spread out for a month on a well- 
ventilated floor. 

In using Mr. Spoor’stesting machine the briquettes 
made as described are placed in the clips, as shown in 
The handwheel under the lower 
clip is then turned so as to bring the clips to their 
work, and the shot is then allowed to run out of the 
hopper inside the square column through an orifice 
at the bottom, which is provided with a door. This 


, | door is shown just above the inner end of the lower 


lever. It is hung on a pivot, and is held open by 
hand until the briquette breaks, when it is allowed 


the briquette. The hopper and spring are connected | to fall by its own weight, and so stops the discharge 


with the holding clips by means of levers working on | of shot. 


knife edges as shown. 


or a test of neat cement may be made. 


In order to test the tensile then noted, 
strength of Portland cement either a sand test | | strength of the cement, the more shot that runs | 
In the | out the better being the quality of the material. The 
former case a mortar is made of three parts by ' clips are made for Grant’s form of mould, having 


The position of the hand on the dial is 
and this will indicate the tensile 


is not fit for 


a test area of one square inch. 
for this apparatus the following advantages : The 
strain is applied gently and at a uniform rate. It 
is free from jerks or vibrations, its accuracy is 
easily verified, and it is very portable. 

Amongst other exhibits, Messrs. Thornewill and 
Warham, of Burton-on-Trent, show a cask-washing 
machine, of which we give an illustration on page 
700. As may be seen, there are two girder-shaped 
uprights, connected at the top and firmly bolted toa 
heavy bedplate. To one of these uprights a spur- 
wheel, to act as a sunwheel, is bolted, and through the 
centre of this wheel the horizontal driving spindle 
is passed. On the latter are mounted fast and 
loose pulleys. The inner end of the spindle is con- 
nected to a square frame, which is free to revolve 
in a vertical plane. This is fitted with a strong 
central shaft, upon which is cut at one end a right- 
hand screw, a left-hand screw being at the oppo- 
site end. The nuts engaging with these screws are 
connected with two circular platforms, and by turn- 
ing the screwed shaft these platforms are made 
either to approach or recede from each other. In 
this way the different sizes of casks are accommo- 
dated, and are firmly held whilst being operated 
upon. One end of the screwed shaft is con- 
nected by bevel gearing with a train of planet 


Mr. Spoor claims 


wheels, which are always in gear with the 
fixed sunwheel. The action of the machine 


is as follows: By means of a clutch the central 
screwed shaft is caused to revolve independently, 
| thus clipping the barrels between the two platforms 
as described. The clutch is then thrown out of 
gear and the machine is ready for work. The driv- 
|ing spindle imparts a rotary motion to the square 
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frame, and at the same time the sun-and-planet 
wheels cause the central screwed shaft, and with it 
the platforms and barrel, to revolve rapidly, thus pro- 
ducinga whirling motion. Water and shingle are used 
in the barrels, and this is found to be all that is neces- 
sary, even. in the worst case upon which the machine 
has been tried. The casks are afterwards dried by 
a jet of hot air. The apparatus is shown at work 
in the Exhibition, 

On page 700 we also illustrate Knyper and 
Denis’s patent pipe joint, which is exhibited by Mr. 
N. Frere, of 21, St. Mary Axe. The ends of the 
pipes to be joined are formed in the manner shown 
in the sectional part of the illustration, a groove 
being left in the periphery of the end and the outer 
surfaces sloping as shown. Around the ends a 
packing ring of lead or other suitable material is 
placed. The internal diameter of the packing ring 
is the same as the external diameter of the ex- 
tremity of the pipe, and its length is equal to 
the space separating the projecting rings cast on 
the pipe. The packing ring therefore takes the 
form of a sleeve outside the pipe and fills the space 
between the two loose collars shown and the 
cone-shaped end of the pipe. The loose collars are 
brought together by bolts and nuts as shown, and 
the ends of the pipe are thus drawn towards each 
other owing to the cone-shaped ends of the pipe. 
At the same time the lead washer is squeezed tightly 
between the two surfaces making atight joint. By 
means of this arrangement lengths of pipe may be 
easily taken out and replaced and an effective joint 
is formed in a cheap and expeditious manner. 

Another of our illustrations on page 700 shows 
a novel description of gas-fired kiln for burning 
lime, a model of which is being exhibited by the 
Municipal Appliances Company, of Liverpool. 
This apparatus has been in use ‘since October, 
1883, at Llysfaen, and we understand has proved 
very successful. 
erected a series of experiments, extending over 
eighteen months, were made in order to prove its 
advantages. Our illustration shows a double kiln, 
but the two parts are independent of each other 
and may be worked separately. The gas from the 
producers enters the kiln at A, the flow being re- 
gulated by valves at B. At C are doors by 
which the air necessary for combustion enters, 


the air and gas meeting at DD. The lime is 
burnt in the chambers E, and is afterwards 
cooled as it descends in the zones F by the 


air passing in at the lower part. The waste heat is 
conducted away in the upper part of the kiln 
through the chimney openings at G. At H 
sight holes for judging the heat of the kiln, and J 
are holes to admit air when the flues have to be 
burned out. The fuel used in the gas producers is 
ordinary slack. 
constructing the central partition wall, this having 
air-cooling and circulating cavities as shown. The 
lime produced is naturally perfectly free from 
clinkers, and is much liked for chemical purposes. 
There is said also to be a great economy in fuel, 
labour, and cost of repairs as compared with or- 
dinary kilns. 

Another exhibit shown by the same firm is a 
model of Healy and Thwaites’ destructor furnace, 
of which we also give illustrations on page 700, 
one of the views being a transverse section of 
a double line of furnaces. The grates where 
the fire is made are shown at A. At B the re- 
fuse to be destroyed is shown in an inclined flue 
where it is being dried, and as it is consumed on 
the grate, descends on the slope of the flue, fresh 
matter being supplied from the pits at C. The 
down fiue by which the products of combustion 
pass to the chimney is shown at D, E being the 
main flue. The vapour which rises from the 
drying flue passes over a reverberatory arch on 
its way to the chimney flue, by which means 
the obnoxious gases are destroyed. Excepting 
when starting the apparatus, no fuel is re- 
quired for burning ordinary refuse. The cost of 


Previously to these kilns being | 


are | 


A special feature is the method of | 


ing bars which come forward altogether, one half 
only going back at once. In this way the clinker 
is brought forward and delivered into a receiver 
placed for the purpose. 

Few of the smaller objects in the Exhibition 
have attracted more attention or evoked more 
kindly interest than the coupling for the transfer of 
rotary motion from one shaft to another, exhibited 
by Lieutenant-Colonel D. R. Cameron, R.E. It is 
so seldom that a new mechanical motion is invented, 
that its appearance is received with pleasure quite 
apart from any merits that it may possess on the 
score of its usefulness, and the mere ground of its 
originality entitles it to distinction even when it is 
shown among complicated machines, which are 
capable of carrying out processes that almost seem 
todemand the power of thought. The coupling is 
shown by the annexed sketch, which represents the 
principle on which it works, rather than a practical 
method of carrying out the idea. The two shafts are 





| inclined to each other at an angle, in this case at a 
| right angle, and they are bossed up at their ends 
| to receive the coupling appliances. These enlarged 
/ends are each bored with six holes arranged in 
'a circle, and in these are fitted plungers free to 
|slide in and out. Each plunger is bent at a right 
| angle at the centre, so that one end can enter a hole 
|in each shaft, and thus these holes are coupled in 
|pairs. Now, if one shaft be rotated while any or 
| all of these plungers are in position it is evident that 
|that each of the plungers which are in it must go 
‘round with it. But the opposite ends of the 
|plungers are in the second shaft, and this latter 
| must also revolve to allow of the motion of the first. 
| As each pair of recesses stand at right angles to each 
|other in all positions the same bent plunger will 
| connect them equally well at all parts of the revolu- 
|tion, the only accommodation required being that 
the plungers shall slide in and out of the recesses 
| according as the openings of the latter come nearer 
|together or farther apart. The result is that the 
motion of the first shaft is conveyed to the second 
| with perfect uniformity without dead points. 
| The same device is capable of converting recipro- 
|catory into rotary motion. If each of the recesses 
| be conceived to be a steam cylinder to and from 
| which motive fluid is alternately admitted and ex- 
| hausted, it will be seen that both shafts must rotate. 
| Of course it needs no great skill in mechanics to 
'enable a person to raise very weighty objections 
| against the use of this new motion, and we do not 
| reproduce it with the idea that it will replace bevel- 
| wheels and similar appliances ; it is, however, a 
notable curiosity, and as such it cannot fail to 
| interest the scientific mechanic. 








| DRIVING BELTS.* 
| By Mr. Joun Tvetuis, Glasgow. 

WHEN coming before this convention the first thought 
| that struck me was, ‘‘ Can a man trained to the tanning, 
currying, and belt-making business be mechanical enough 
| to make himself understood by practical millers and engi- 
|neers’’ Then, upon second consideration, I came to the 
| conclusion that practical men would understand my short- 
| comings best and help very much to make my rough places 
| plain. Therefore, I venture to say, that a modern flour 
| mill is now one connected machine, so much so that from 
| the time the wheat is subjected to the first operation, it 
| must travel onward from one grade to another until it is 
|ready for the market. A single hitch of half an hour 


labour is said to be about 4d. per ton, when three | with one machine or one belt will disarrange the entire 
or more furnaces are worked conjointly, and each | mill. A flooding will occur here and a scarcity there, 
furnace will reduce to clinker fifty tons of refuse per | upsetting the calculations of those millers whose delight 
week. The charging openings at the back end of |#® to see a a . the ee a = 
3 GE PE, . oli | coming in such steady volume that from week to wee 
0 furnace — — by te a metal- | they can tell almost toa bag how much they can manu- 
ine or cast iron. 1e reverberatory arch is built | facture. To the miller, therefore, the best of belting is a 
with tongued and grooved fire lumps, and the charg- | very important consideration, and little hints regarding 
ing hole lintel protects this arch from the firing | the preserving of it may be of some use. All users of 
tools. The firebars of iron are similar in section to | ™°tive power are anxious to have the best, the simplest, 
coal-screen bars, and have distance-pieces about 1 ft |and the least troublesome system of transmitting that 
> ae | - 

apart, which keep the bars in. clear on the top| + Paper read before the Millers’ Convention, at Glas- 
side. In another arrangement the grate has mov- | gow, June 16, 1885, 








power, and at as reasonable an outlay as possible. The 
Pgs for consideration is, ‘‘ Whether belts or ropes are 
the best and cheapest method?’ Both of the systems have 
their admirers and advocates, and both have proved worthy 
of much patronage. First cost is often quoted when com- 
paring ropes and belts. There is no doubt but that main 
belts are much more expensive than driving ropes of cotton 
or hemp. But we must also look at the first cost of rope 
pulleys and compare them with the price of belt pulleys, 
When these values are considered I believe the belt-driven 
mill will be started for very little more money than a 
rope-driven mill. If thespeeds, diameters, and widths are 
ge calculated—giving lin. of width of belt, travel- 
ing at 500 ft. per minute, 1 horse-power to transmit—the 
result will be eminently satisfactory. Well-made pro- 
perly-stretched leather belts will run as straight as a line, 
last for thirty years, and be good for cutting up into 
smaller sizes after that. A mill engineered after this 
fashion has a long and comfortable life before it. 

Main Driving Belts.—The belt is a soft and most elastic 
transmitter of power. It absorbs less power in itself 
than ropes. A number of textile ropes on one pair of 
pulleys never pull all together as one. Each individual 
rope has a travelling speed of its own; consequently, 
there must be a loss of power, whereas a belt transmits 
the power from one pulley to another in one solid grasp. 
Belts and ropes both drive well when the distances from 
centre to centre are great, and the pulleys large in dia- 
meter. But a rope has no chance against a belt when the 
shafts are near each other, or the pulleys less than 
4ft. Gin. in diameter. Under these circumstances a good 
belt will give splendid results, while the best of ropes are 
a constant annoyance. Main-driving leather belts should 
be manufactured so that when the joint is made, while 
the belt is in its place, it ought to present the appearance 
of an endless belt. After having been taken up once or 
twice during the first year, good belts, such as these, re- 

uire very little attention during the subsequent years of 
their long life. If the belt is driving in a warm engine- 
room it ought to get a coating of curriers’ dubbin three 
times a year. All belts having much work to do ought 
to present a clammy face to the pulley, and this condition 
can be best maintained by applying one coating of dubbin 
and three coatings of boiled ee oil once a year. This 
oil oxidises, and the gummy surface formed gives the belt 
a smooth, elastic driving face. A belt looked after in 
this way will always run slack, and the tear and wear 
will be inconsiderable. On the other hand, dry belts 
have to be kept tighter, because they slip and refuse to 
lift the work. The friction of the running pulley ‘ burns 
the life” out of the belt, while this slipping is going on. 
The driving face is made as hard a millboard, and as well 
polished as a millstone. Bushes are ground down, shaft- 
ing worn, vil consumed, the belt killed and condemned, 
because the disease has been misunderstood. If a belt is 
wanted to do more work than was originally intended, by, 
say, an addition to the machinery of the mill, a very good 
plan of getting power is to run a second belt upon the top 
of the one in use. Do not connect them in any way, and 
the outside belt will work for itself, and do a large pro- 
portion of the driving. 

By way of experiment, I have made four 6-in single 
belts, running independently on the top of one another 
over 4-ft. driver and driven pulleys, transmit over 80 horse- 
power, the belts travelling at a speed of 1800 ft. per 
minute. Each of these belts did its own share of the 
work, and while running over its own circumference each 
gained a little over 30 ft. per minute upon the one below; 
so that the outside belt travelled over {0 ft. per minute 
more than the inside belt. The best leather for making 
belting is proved to be that known as ‘ orange tan.” 
This leather is made from the heaviest and best grown 
Highland ox hides. During the process of tanning, 
instead of swelling, as is the case with all bark tannages, 
this leather becomes thinner in substance, and weighs 
45 per cent. less than if tanned with oak bark. The 
breaking strain, according to Lloyd’s proving house test, 
is 45 per cent. greater than oak-bark tanned leather. 
There are life and spring in it not found in any other 
leather. For driving machinery this leather stands first. 
Long belts should never be made heavy, because the 
weight makes them swing to acertain extent. The heavier 
the belt the greater the oscillation. Double orange tan 
belts will work as steady as ribbons up to 350 ft. long. 

The Singer Manufacturing Company, when designing 
their new Glasgow factory, were nearly deciding in 
favour of ropes for the long-distance driving. However, 
after testing the orange tan leather as to weight, working, 
and breaking strain, the decision was, ‘‘ There's nothing 
like leather.” There can be seen working at this factory 
every day between thirty and forty main driving belts up 
to 30 in. wide ; nearly a dozen of, them are long, being 
150 ft. by 19 in., and of double orange tan. They run as 
straight and as steady as a line, and have only been once 
taken up. 

Now comes the answer to the question often asked as 
to which side of a leather belt ought to run next the 
pulley. Itis well known that by running the ‘grain’ 
or smooth side next the pulley, there is a considerable gain 
in driving power. However, by using the bviled linseed 
oil, as before mentioned, the flesh will soon become as 
smooth as the grain, and the driving power fully as good. 
A belt working with the grain side next the pulley reall 
has a much shorter life than the belt running on the flesh 
side. The reason is, the one is working against the 
natural growth of the hide, while the other is working 
according to nature. Take a piece of belt leather and 
bend it with the grain side inwards, and then bend it with 
the flesh side inwards, you will see at once that with the 
fiesh side inwards, the leather is much more pliable. 
Another simple example is, if you take a narrow cutting 
of belt leather, pull it well, and, when you lay it down, 
you will at once observe that it naturally curves flesh 
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inwards. Nature, therefore, comes as a teacher, and 
tells us to run the flesh side next the pulley, and practice 
proves this to be correct. 

Patent Leather Chain Belting.—Arched to suit the curve 
of the pulley, patent leather chain belting is proving to 
be one of the best belts ever invented. y vt a8 to this 
manufacture the entire face of the belt comes in equal 
contact with the entire face of the pulley. No unequal strain 
comes upon the rivets, as they have a level bed to lie 
upon, This belt is made a little thicker at the edges than 





It can be made to suit any curve of 
All that is wanted is a templet of the pulley on which the 
belt hasto work. This class of belt transmits 25 per cent. 
more horse-power than a flat belt of the same width. Many 
engineers are in doubt on this point. In practice, however, 
the truth of this statement has been proved to be quite 
correct. A flat belt always retains a cushion of air between 


in the centre. pulley. 


itself and the pulley, which prevents perfect grip. This 
air escapes through the spaces in the chain belt, and the 
edge leather takes full charge of the power which it has 
to turn. 

I will only mention one example. Mr. John Smalley, 
of Mellor, Lancashire, was troubled with a 28-in. flat 
double belt not being able to transmit the power of his 
engines, therefore a quantity of the machinery had to 
siand idle. A belt of this class was made specially to test 
this question. That belt is now doing over 25 per cent. 
more work than the flat double belt could do. It works 
very steadily, driving as easily as possible. It isthe most 
rapidly joined belt of any. The links have only to be 
interlocked, the rivet connection made, and then you have 
an endless belt which runs so straight and steady, that it 
looks like what a belt ought to be. Quite a number of 
these belts are driving three and four roller mills. and are 
considered, by the millers using them, to be ‘‘ perfection.” 

Half-Twist Belts. —This class of drive is sometimes the 
cause of much annoyance. <A short belt has a poor life, 
and if the power wanted demands a wide belt, then the 
strain upon the outside of the twist becomes so great that 
bevel wheels and upright shafting have to take the place 
of a belt. In using ordinary flat belts for this class of 
drive, it will be observed that a large portion of the belt 
assumes a slack appearance on the inside of the twist 
which leaves the pulley and does no work. Several plans 
have been tried to overcome this difficulty, such as 





splitting the belt up into two or three widths and securing 
them with cross connecting straps. But none have been 


Belts and Ropes Coming off the Pulleys.—When a bear- 
ing gets heated, the shaft naturally becomes heavy to 
turn. The belts or ropes having already the maxi- 
mum power in hand they are designed to cope with, 
they refuse this extra strain and will leave the pulleys at 
once or break. This accident directs the attention of 
those in charge to the belts or ropes, when time is taken 
up consulting as to what is to be done. Meanwhile the 
cause of all the trouble gets time to cool, and the source 
of annoyance is never discovered. Before a new start is 
made all bearings are well lubricated. All goes smoothly, 
yet some one is blamed for the breakdown 

Leather Ropes.—Ever since the introduction of grooved 
pulleys, leather has come up in various forms of driving 
rope. Up till now none of them have come to anything 
as against cotton or hemp rope. There is the ordinary 
cable-laid hide rope, the strands of which soon cut them- 
selves into pieces by pressure and internal friction. There 
is also the ‘‘ Combe” rope, which is made of a multi- 
tudinous body of long leather strands twisted together ; 
the friction and pressure also soon cut them up. Then 





there is the V-shaped solid leather rope, which is much 
too stiff and hard. The bottom plies get all cut and 
broken by the outside strain. There is the V-shaped rope 
with two or more plies of solid leather, with friction 
sections rivetted on these plies. The openings left between 
these sections are meant to make this rope more pliable, 
and less liable to cut. It has done some work, but is not 
asuccess. There is the square solid leather rope that is 
now being made, the faults of which are the same as 
those of the solid leather Y-rope. However, there is 
nothing like perseverance. The outcome of this desire to 
improve is the patent V-shaped chain rope (see sketch). 
This rope seems to possess all the qualities required to 
enable it to become the driving rope of the future. 

1. It can be put on in a very short time, and can be 
shortened in afew minutes. 

2. It offers four times the working contact of a round 
rope. 

5. It will work well, whether long or short. 

4. It will work well over small and large diameters. 

5. This repe can be made to fit any form of groove. 

6. Where textile ropes give trouble, we are willing to 
run a number of these on twelve months’ approbation. 

My remarks are finished. I hope I have made myself 
understood. I thank you, Mr. President and gentlemen, 
for your kind attention. 
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so successful as the patent thicksided and tapered chain 
belt. The links may be 1 in. deep at the one side tapering | 
to #in. deep at the other. By this formation a twist belt | 
can be made to any width. It comes in contact with every 
inch of the pulley. The strain is taken up by the heavy 
side, the slackness is taken out, and the belt seems to 
work as well as if there were no twist to contend with. 

Cotton Belts.—These are very good for many sorts of | 
drives, such as those of paper mills, dye works, wet | 
spinning flax mills, and all sorts of works in which steam | 
and water are present in abundance. They also answer | 
well for outside driving. At our own works we have our | 
own make of cotton belts transmitting power across yards 
from one building to another, in all weathers, with no 
other covering than a coat of boiled linseed oil, applied 
every two months. In warm countries these belts do re- 
markably well. The objectionable fraying of the edges 
has now been cured be applying our patent projecting 
leather edge. This edging is very securely rivetted on 
with the copper wire machine, and is so placed that it 
meets the thrust of the shifting fork, and saves the cloth | 
from being cut. 

Jointing Belts—Whether the belts are new or old, a 
properly made joint is of the first importance to all users 
of belting. The number of belt fasteners in the market | 
is legion, some of them worthy of attention, and many of | 
them not. A well-made butt-joint, with the lace holes | 

unched in row of diamond shape, answers the purpose 
ully as well as any. Care should be taken that the holes | 
do not come in line across the belt. A good lace, properly | 
applied with all the strands of the lace running length- | 
ways of the driving side of the belt, will last a long time | 
oa costs little. If alap-joint is made, time should be | 
taken to thin down the ends of the lap. Joints of this 
sort should be made to the curve of the smallest pulley 
over which the belt has to work. This plan removes the 
strain from the back of the lap, because the outside of 
the joint will be a} in. to $in. longer than the inside of 
the joint. Double or single belting, lap-jointed, without 
being curved, makes the joint so very stiff that every time 
it travels on and off the pulley, a hinged sort of action 
takes place immediately beside the joint, and in a very 
short time the belt is torn across, and often condemned 
for being made of bad leather, and yet the goods may be 
of the very best quality. 

Accumulations or Lumps on Pulleys and Belts.—Dust | 
should never be allowed to gather into a cake either on | 
pulley or belt, for if so, the fibre of the leather gets very | 
much strained. The belt is prevented from doing its | 
work, because this —— defies the attempts made by | 
the belt to get a proper hold of the pulley. When I see | 








a belt so handicapped I begin to think of the sufferings 
of a friend with a vicious corn. 





Professor Guthrie, President, in the chair, a paper was 
read ‘‘On the Winding of Voltmeters,” by Professors 
W. E. Ayrton and John Perry. As it is most im- 
| portant that voltmeters, ohmmeters, powermeters, and 
| ergmeters, should be so constructed that the percentage 
| increase of resistance of their fine wire coils due to the 
heating effects of the currents passing through them 
should be as small as possible, the question arises as to 
whether such coiis should be made of German silver wire, 
or of copper, or sag of German silver and partly of 
copper wire, and how the diameter of the wire should vary 
in different parts of the coil. The authors have, therefore, 

en led to investigate the conditions that make this heat- 


| ing error a minimum with cylindrical coils of internal 


and external radii 7. 7. 

Ata place whose distance from the axis 7, let the cross 
section of the wire be 2, p the specific resistance of the 
material, then assuming that 

=X, P= pom, Pr= Poto™ 
and that a current cin one spire of radius r produces a 
magnetic effect K C7, on the suspended needle, they 
find that the heating error is proportional to 
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where 

p=d—at+1,n=2+3—2a,m= 2 + 1.144b— 40. 
The conditions that make this expression a minimum are 
worked out in the paper, the result being that with one 
of their magnifying spring solenoid instruments where 
d = —1, the values of a and 6 giving a minimum value are 
a = 0.325 and b = —0.5, and since in practice } cannot 
be negative, they conclude that b = o anda =.4 give the 
best results, i.e., that all the wire employed in the bobbin 
should be of copper, and the law of increase of cross 
section proceeding from the centre should be x = x r 4. 
The actual waste of energy in the instruments is next 
considered, and lastly the authors show how to pass from 
avoltmeter with known winding, and whose maximum 
reading is P, to another of the same volume and shape, 
whose maximum reading is to be P., and they conclude, 
that as they have shown that the waste of energy is the 
same in both for their maximum readings, the resist- 
ances of the instrument must be proportional to the 
squares of P, and P., or following the law already arrived 
at for a minimum error due to heating, the cross sections 
of the wires of the two instruments at similar places must 
be inversely proportional to P, and P,. 

The employment of outside coils for voltmeters is con- 
sidered, and it is shown that if we desire the same error 
in the two instruments due to heating when the outside 
resistance coils are of the same size and shape it is neces- 
sary to have the same ratio between the resistance of re- 








sistance coil and that of the magnetising coil in the two 


cases. To have a less or greater error in the second case 
it is only necessary to have the equation 
2+F V 
e (the error)= 
Geese) i ev 


where F is a constant and V the volume of the Germzn 
silver resistance coil. From this V may be determined, 


> 
and the ratio * of the resistances of the resistance 


coil and the magnetising coil is given by 4 =* V, where 
D is a constant, which, like F, is obtained from experi- 
ments in the first instrument. 

The diminution of the heating error by using much iron 
in the instrument so as tu obtain the same magnetic action 
with a much smaller current is discussed, and experi- 
ments were shown to illustrate how such employment of 
iron introduced a permanent magnetism error, and caused 
the indications of such an instrument on the lower part of 
the scale to be uncertain, and to depend upon whether 
measurements were being made with an increasing or a 
diminishing current. 

‘On the Manner in which Light Affects the Re- 
sistance of Selenium and Sulphur Cells,” by Mr. Shelford 
Bidwell, was also read. In a communication made to the 
Society at its last meeting the author had described a 
sulphur cell, which behaved in all respects like a selenium 
cell when exposed to light. The action of this cell 
was me Sa to be electrolytic, the sulphur containing 
asmall quantity of sulphide of silver. If this were the 
case the result of a current traversing the cell would be to 
deposit sulphur upon the anode, and as sulphur has an 
enormous resistance, that of the cell would increase unless 
the sulphur thus deposited combined with the silver. It 
is this combination that is believed to be much facilitated 
by light, a supposition the author believed he had con- 
firmed by direct experiment. Mr. Bidwell had also 
measured the resistance of a piece of selenium that was 
believed never to have been heated in contact with a 
metal. The specimen was crystallised by heating for 
some time in a glass mould, two opposite sides cleaned, 
and two pieces of tin-foil, between which the resistance 
was measured, pressed against them. In this way the 
specific resistance was found to be 2500 megohms, which is 
enormously higher than that of the selenium in the ‘‘cells,” 
a fact tending to confirm the theory that the conduction in 
such cells is due to the electrolysis of the selenides of the 
metals forming the terminals produced in the ‘‘ cooking,” 
and similar to that of the od st cell described above.” 

The third paper read at the meeting under notice was one 
“On the Error Involved in Professor Quinke’s Method 
of Calculating Surface Tensions from the Dimensions of 
Flat Drops and Bubbles,” by Mr. A. M. Worthington. 
In a series of well-known papers, Professor Quinke has 
recorded a large number of measures of flat drops and 
bubbles, from which he has deduced the values of tensions 
for the free surface of a liquid, and for the common sur- 
face of two liquids in contact. The numerical results 
obtained in this way exceed those obtained from observa- 
tions upon the rise in capillary tubes, which Professor 
Quinke attributes chiefly to the fact that in the latter 
case the edge angle is not zero. Mr. Worthington, how- 
ever, shows that the surface tensions obtained by Pro- 
fessor Quinke with fiat drops are too high, this arising 
from his having assumed that the drops were flat at the 
vertex. The error thus introduced is very considerable, 
amounting in most cases to as much as 10 per cent. of the 
whole value, and upon its being duly corrected the values 
obtained do not appreciably exceed those obtained with 
capillary tubes. 

The last paper submitted was one ‘‘On a Comparison 
between the Mercury Standards of Kesistance issued by 
M. Mascart with those of the British Association,” by Mr. 
R. T. Glazebrook. 


LAUNCHES AND TRIAL TRIPS. 

On Tuesday, the 2nd inst., the steam fishing cutter 
Flamingo, which has been built and engined by Earle’s 
Shipbuilding and Engineering Company, Limited, Hull, 
for the Great Grimsby Ice Company, Limited, was taken 
on her trial trip. The vessel is of the following dimen- 
sions: Length, 137 ft. ; breadth of beam, 21 ft. 6in. ; and 
depth of hold, 11 ft. The engines are of 80 horse-power 
nominal, the cylinders being 15in., 24in., and 46in. in 
diameter respectively, with a piston stroke of 24in. Steam 
for these is supplied at a pressure of 140 1b. from a steel 
boiler fitted with Fox’s patent corrugated furnaces. On 
the measured mile off Withernsea a mean speed of 114 
knots was attaihed, and the engines, which are Earle’s 
fourteenth set of triple compounds now in use, worked 
remarkably well. 








Messrs. John Elder and Co., Fairfield, Govan, on the 
9th inst., launched one of the two sternwheel gunboats, 
built by them for the War Cflice for service on the Nile. 
She is constructed wholly of steel and has a spoon-shaped 
bow and a square stern ; she measures 100 ft. by 18 ft. by 
4ft. 6in., and her draught is 2ft.6in. There is a large 
house on the main deck with rooms for captain, surgeon, 
and officers. Her forward bulwark is bullet-proof with 
the necessary loopholes for firing. She is fitted with 
compound surface-condensing engines capable of develop- 
ing a speed of twelve miles an hour while on service. The 
boiler is of the locomotive type and is adapted for burning 
either wood or coal. 

On the following day the screw steamer Moravia, re- 
cently built for Mr. James Cormack, of Leith, by Messrs. 
Aitken and Mansel, Whiteinch, Glasgow, went down the 
Clyde on her official trial trip. She is a vessel of large 
cargo capacity and is intended for the Russian trade 
between Teith and Riga. The distance between the Cloch 
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Lighthouse and Cumbrae Heads was covered at the rate 
of 114 knots per hour, which was considered to be very 
satisfactory. The Moravia is a steel-built vessel. 

An iron twin-screw tug steamer, built for the Metro- 
politan Board of Works, London, was launched on Friday, 
June 12, by Messrs. Hawthorns and Uo., Leith. She is 
intended for the Thames fire brigade service, and mea- 
sures 65 ft. by 11 ft. by 9 ft., with a draught of 6ft. High- 
pressure twin engines having 8 in. cylinders, with 12 in. 
stroke, are being supplied by the builders, and a speed of 
over 10 knots an hour is anticipated. 


On the same day Messrs. Pearce Brothers, Dundee, 
launched a powerful seagoing steel-built tug steamer, 
named the Eagle. She measures 125 ft. by 22 ft. by 
13 ft. 3in., and has been built to the order of Messrs. 
Huddart, Parker, and Co., Melbourne. Her engines, 
which are of 95 horse-power nominal, are expected to 
drive the vessel at a speed of 13 knots per hour. 





The Coromandel, a new steel screw steamer of about 
4600 tons gross, built to the order of the Peninsular and 
Oriental Steam Navigation Company by Messrs. Caird 
and Co., Greenock, was launched on Saturday, the 13th 
inst. She measures 400 ft. by 45 ft. by 31 ft. 6in., and 
she will have accommodation for 111 first-class and 44 
second-class passengers. She will be propelled by triple- 
expansion engines, the steam for which will be provided 
by three double-ended boilers having a working pressure 
of 140 lb. per square inch. 
be at least 144 knots per hour. 





With the same tide, Messrs. Robert Duncan and Co., 
Port-Glasgow, launched the Ruthwell, an iron sailing 
barque, built to the order of Mr. T. C. Guthrie, Glasgow, 
for the ‘* Village” Line of sailing ships. 


She measures 
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230 ft. by 36 ft. by 21 ft. 6 in., and is a vessel of 
1300 tons net register. 


Also on the same day, Messrs. Marr Brothers, Leith, 
launched the Pioneer, the first of a fleet of wooden steam 
vessels, projected by ‘‘ The Pioneer Steam Fishing Com- 
pany.” She measures 70 ft. by 17 ft. by 8 ft.6in., and 
is classed 90 Al at Lloyd’s. Her engines are being sup- 
plied by a North Shields firm. 





On Saturday, the 13th inst, Messrs. E. Finch and | 
Co., Limited, launched from their shipbuilding yard, | 
Chepstow, a screw tug, built to the order of Messrs. | 
D. B. M‘Cullum and Sons, of Cardiff. Her principal 
dimensions are: Length, between perpendiculars, 95 ft. ; 
beam, extreme, 19 ft. 6 in. ; and depth of hold, 
11 ft. 8in. She is intended for long sea towing, and | 
will be fitted by the builders with compound surface- | 
condensing engines, having cylinders 20 in. and 34 in. by 
24 in. stroke, and a boiler 12 ft. 6 in. by 10 ft., designed 
for a working pressure of 80lb. As she left the ways she 
was christened the White Rose. 


Messrs. Charles Connell and Co., Whiteinch, Glasgow, | 
on Wednesday, the 17th of June, launched an iron sail- | 
ing barque of 1400 tons net register, named the Edin- | 
burgh. She has been built to*the order of Captain | 
Gardiner, of London, and measures 234 ft. by 38 ft. by 
22 ft. Her fittings include an engine and boiler, with con- 
denser capable of distilling 1500 gallons of fresh water per | 
day. Her first voyage will be to Sydney as one of the | 
fleet managed by Messrs. Aitken, Lilburn, and Co., of | 
Glasgow. 


On the 18th of June, Messrs. Russell and Co. 
launched from their Greenock shipyard a finely-modelled 
iron sailing ship named the Hilston, a vessel of 2000 tons 


| 





net register, and measuring 280 ft. by 40 ft. by 24ft. She 
has been built to the order of Mr. James Anderson, 
London. 

Messrs. Scott and Co., Bowling, on the same day, 
launched a strongly-built iron screw lighter of 100 tons 
burthen, named the Acolyte. She is owned by Messrs. 
Ross and Marshall, Greenock, and is being supplied 
with powerful machinery by Messrs. Kincaid and Co., 
Greenock. 

The General Gordon, a very handsome and completely 
equipped screw steamer recently built and engined by 
Messrs. A. and J. Inglis, Glasgow, for the Dublin and 
Glasgow Steam Packet Company, had her official trial trip 


| on the 18th inst. Being so far asis known the first Channel 


steamer fitted with triple-expansion engines, she marks 
a new departure in the company’s history. The speed 
which she attained over a series of runs was equal to 
14.508 knots per hour, the engines working with almost 
imperceptible vibration. That speed was considerably 
above guarantee, and it is believed to be greater than that 
of any other Channel steamer of her size. 





The new screw steamer Davaar, recently built by the 
London and Glasgow Shipbuilding and Engineering Com- 
pany for the Campbeltown and Glasgow Steam Packet 
Company (Limited), had her trial trip on Monday, the 
22nd inst. She is a vessel of about 543 tons gross, mea- 
suring 217 ft. by 27 ft. by 12 ft., and fitted with engines 
indicating on trial 1500 horse-power. She ran the lights 
—a distance of fully 15 miles—in 58 minutes, and made 
the run from Greenock to Campbeltown in the short time 
of 3? hours, which was equal to a speed of 14} knots per 
hour. She is steel-built, and her boilers, which are also 
made of steel, supply steam at 110 lb. pressure, 
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Tue illustration above represents an outside cy- 
linder locomotive with side tanks, constructed by 
Messrs. Kerr, Stuart, and Co., of 20, Bucklersbury, 
London. It has four coupled driving wheels, and a | 
two-wheeled Bissel bogie truck. The cylinders are 
14 in. in diameter by 22 in. stroke, and have steel 
piston rods 23 in. in diameter. The driving wheels 
are 3 ft. in diameter, with steel tyres 5 in. broad. 
They are 6 ft. from centre to centre, and the total 
wheel base is 12 ft. 6in. A brake block is applied to | 
each of the four driving wheels. The boiler is 14 ft. 1 in. | 
long, of best mild steel plate ;7; in. thick in the barrel, | 
which is 3 ft. S in. in diameter. The outer shell of the | 
firebox is also of mild steel plates ;’; in. thick. The fire- 
box is of copper plates, the crown, side, and firedoor | 
plates ?in. thick, and has a heating surface of 62 square 
feet. The tubes are 15 ft. 9in. solid drawn brass tubes 
12 in. in diameter, 9 ft. long, and have a heating sur- 
face of 6084 square feet. The total heating surface is 


thus 670 square feet, and the grate surface 9} square 


feet. 
and the gauge 3 ft. 12 in. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 12, 1885. 

ANOTHER: conference takes place between the re- 
presentatives of the ironmakers and the Amalgamated 
Association in the west to morrow. 
eight tirms have signed the scale, and there are other 
firms disposed to yield to their workmen and resume. 
The indications are to-day that a compromise will be 
arrived at, and that all the mills will resume in a few 
days. This will be annoying to the manufacturers 
east of the Mountains, who had been counting upon a 


The working pressure is 130 lb. per square inch, | 
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AND CO., 
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surrounding towns, shall be interfered with. 1 
Baltimore and Ohio Company is a powerful corporation, 
and has within a few years extended its mileage through- 
out the west and north-west, and has the capital to 
push its way into New York which is its objective. 


the powerful opposition presented. A general restriction 
of production is in progress in the leading industries. 
The indications are not so favourable as a month ago 
for a heavy fall trade. 








A NEW APPLICATION OF ELECTRICITY. 
To THE Epitor or ENGINEERING. 
Sir,—Referring to your article of June 5 under the 
above heading, to which my attention has just been called, 


published accounts of the researches on dust in which Mr. 
follow : 


Nature, July 26, 1883, xxviii., p. 297, “‘ Letter, or Pre- 
liminary Note ;” Philosophical Magazine, March, 1884, 


| ‘Careful Account of Experiments on Dark Plane and 


Coat near Hot Bodies;” Nature, April 24, 1884, xxix., 
p. 610, Report of Lecture to Royal Dublin Society on 


| ** Dust-free Spaces ;” Nature, January 22, 1885, Report of 
| Lecture on “‘ Dust” at Montreal. 


Since a week ago | 


The account given in your article, of our researches and 


| J. W. Clark and myself have been engaged. They are as | 
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The | country, rests with us. In January last year we were 


| 
| 


| The road will be completed within two years, despite | 


| 
| 
| 


| perhaps it may be useful if I give references to the hitherto | 


of its technical application by Mr. Alfred Walker, is per- | 


fectly correct, with one important exception, viz., that 
the name of my friend and colleague, Mr. Clark, has been 
omitted. I desire, therefore, to put on record that he has 
all along been actively engaged with me in the dust re- 
search ; has devised and carried out most of the experi- 
ments; and that without his great experimental skill it is 
wholly improbable that the observations would have been 
pushed as far as they have been. It so happens that the 


| particular feature which has received practical develop- | 


rolonged western suspension for more trade and | 


) 

abr prices. There is no disappointment felt, however, 
as this has been the result every year. No urgent 
demand exists for iron or steel, and therefore it will be 
a matter of surprise if the manufacturers to-morrow 
should yield. It is impossible to obtain non-union men 
sufficient to man the mills. The Association has 
control over the entire country west of the Mountains, 
and the few scattered non-unionists, even if oppor- 
tunities were presented, would probably not accept 
employment. The entire iron trade is in the most 
depressed condition. The demand for bridge iron and 
rails, which was looked for a month ago, is still held 
back, but bridge iron and railmakers know that several 
of the trunk lines and several of the railway companies 
in the west intend to make heavy purchases before 
the close of the season. ‘There is no reason for delay 
as lower prices are not looked for, but railway managers 
are not disposed to expand their expense account just 
at this time, as the earnings of the railways are 
unsatisfactory, and the volume of tiaflic shows no 
increase as yet. The managers of the trunk lines 
will meet to-morrow and endeavour to harmonise 
differences and advance freight and passenger rates, 
All are tired of the useless conflict, and peace 
will probably be patched up. The Baltimore and Ohio 
Company is making a strong fight for an entrance into 
Philadelphia, and is being bitterly opposed by the 
Pennsylvania Company, which is unwilling that its 
monopoly control over the trafic of Philadelphia and 


ment, viz., the deposition of fine suspended solid matter 


by an electrical discharge from a point, is an extremely | 
| easy one, and can be rigged up by any one possessing an | 


electrical machine and a bell-jar in five minutes; but the 
whole research has been a joint one, and has been pub- 
lished jointly, except that it has accidentally fallen to my 
lot to give an oral account of it in certain public lectures. 
I am, Sir, your obedient servant, 
OLIVER LODGE. 
University College, Liverpool, June 18, 1885, 


REMARKABLE TITLES TO PATENT 
APPLICATIONS. 
To THE EDITOR OF ENGINEERING. 
Sirk,-—As you are aware, some very remarkable titles 
appear in the official Journal of the Patent Office. But 


23. Itis ‘SA revoluble elevatuble emitter. 
I should think this should be classed under a new sub- 
ject-matter heading entitled ‘‘ What is it?” 
Yours truly, 
A Patent AGENT. 





COLONIAL COAL WHIPS. 
To THE EpitTor OF ENGINEERING. 


| and that designed by Messrs. Clarke, Chapman, and Co., 


there is a perfect gem of this description in the issue of June | 


Sir,—Referring to the notice in last week’s issue of | 


your paper respecting the above, or as they are termed in 
the local vernacular ‘‘coal jumpers,” we think it only 


| fair to inform you that if the whips referred to are the 


first made by Messrs. Clarke, Chapman, and Co., the 


right to claim the honour of having made them first in this | 


| superintendence of Mr. Key, of Newcastle-on-Tyne. 
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commissioned by Mr. Thomas Kish, shipowner of London 
and Sunderland, to make four whips for his steamers 
Bortonius and Madjus, both vessels being intended for 
the Australian coasting coal trade, and we designed them 
entirely from a verbal description given us by a local 
shipbuilder. Since that time we have supplied ten of 
these machines to the steamers Burrumbeet and Coran- 
gamite, built this year by Messrs. C. S. Swanand Hunter, 
of Wallsend-on-Tyne, to the order of Messrs. Huddart 


’ 


| 


| 
i - - 


Parker, and Co., of Melbourne and Sydney, under the 


= 





here is a striking resemblance between our machine 


as the inclosed photograph will show you, the only diffe- 
rences we can see, being that we have two stays at upper 
part of the frames, viz., one on each side, in place of only one 
by Messrs. Clarke, Chapman, and Co. in the centre, and 
they fit atrunk ¢ylinder, which we do not, our experience 
having taught us the wisdom of never fitting cylinders of 
this kind. Yours truly, 
JOHN Lynn anv Co. 
Sunderland, June 17, 1885. 


MISCELLANEA. 
_. THE Italian steamer Italia has been wrecked off Lomas, 
Sixty-five of those on board perished. 

A disastrous explosion has occurred at Clifton Hall 
Colliery, by which over 160 lives have been lost. 

Lloyd’s agent at Ismailia telegraphs under date of 
June 21, 11.40 a.m. : ‘* Canal is again open for traffic.” 

The total amount of the guarantee fund of the Colonial 
and Indian Exhibition for next year, now amounts to 
195,355/. 

_ Two houses have been destroyed at Paris by the explo- 

sion of a brewery boiler. Several persons were buried in 
the ruins, 


The number of visitors to the Inventions Exhibition for 
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the week ending June 20 was 151,847 : total since the 
opening, 937,065. 

The Cornish smelters have reduced the tin standards 
2l. per ton. The standards now are: Common, 821. ; 
superior common, 84/.; refined, 867. per ton. 


Wilkes’ Metallic Flooring and Eureka Concrete Com- 
pany, Limited, have declared a further dividend at the 
rate of 10 per cent. per annum for the quarter ending 
June 24. 


Now that the strike of the iron workers at Pittsburg 
has been compromised, it is believed that about three- 
fourths of the mills in the Pittsburg district will be work- 
ing within a week. 

The Dominion House of Commons has ratified the con- 
tract recently concluded between the Canadian Post- 
master-General and the Allan Steamship Company for 
the conveyance of mails. 


The sengnee (in Burmah) Railway will be opened for 
traffic on July 1. The line is 166 miles in length, and 
cost 74,000 rupees per mile. It is hoped that the line may 
be soon extended to the frontier. 


The United-States Navy Department is reported to 
have decided to reject as unsatisfactory Mr. John Roach’s 
despatch boat Dolphin, whose repeated trial trips have 
achieved for her some notoriety. 


Messrs. the Grange Iron Company, Limited, Durham, 
ironfounders, general engineers, boiler makers, &c., have 
appointed Mr. J. H. Taylor to represent them in Lon- 
don, with offices at 9 and 11, Fenchurch Avenue, E.C. 


Crucibles of nickel have lately been adopted in some 
laboratories in place of the silver ones generally used for 
melting caustic alkali. They are cheaper and resist a 
—— temperature than when made of the latter ma- 
terial. 


The masons of Berlin and the neighbourhood have come 
out on strike, and it is reported that at least 10,000 men 
have quitted work. Rumours are also in circulation of con- 
templated strikes on a large scale in other branches of 
labour. 


Vice-Admiral Hamilton and Captain Ruck, R.A., have 
recommended that a land battery commanding the en- 
trance of the Tay should be erected to be manned by 
artillery volunteers. A volunteer torpedo force will also 
be organised. 


It is announced that Captain Codrington has been 
selected for the post of Junior Naval Lord of the Ad- 
miralty. Captain Codrington will be succeeded as 
superintendent of Sheerness dockyard by Captain Bar- 
nardiston. 


A fatal colliery explosion occurred on Saturday morn- 
at the Burley Pit of the Apedale Colliery, near Stoke-on- 
Trent, owned by Messrs, Stanier and Company, by which 
nine lives were lost and 180 men and boys had a narrow 
escape of their lives. 


The United States revenue for the fiscal year ending on 
the 30th instant shows a deficiency of about 10,000,000 dols. 
as compared with the estimates. The expenditure also 
exceeds the estimates. The year’s surplus, estimated at 
39,000,000 dols., will be about 20,000,000 dols. 


The programme of the summer manceuvres of the 
Austrian navy includes tactical evolutions in the Adriatic, 
and sham fights, torpedo practice, reconnaissances, and 
disembarkations along the coast of Dalmatia; and there 
will be a final review of the fleet about July 17. 


The Legislature of Wisconsin has set apart 190,000 dols. 
for rebuilding the science laboratories of the University 
of Wisconsin, lately destroyed by fire. There will bea 
chemical laboratory, a machine shop, and buildings for 
departments of physics, engineering, zoology, and geology. 


A boiler has exploded at Turcoing, near Lille, in a 
wool-scouring establishment. The building, in which 
sixty employés were at work, was entirely destroyed, 
fourteen persons, including the proprietor, were killed, 
and eighteen others injured, of whom several are in a 
dying state. 

The Exchange Telegraph Company is informed that it 
is in contemplation to establish cable communication be- 
tween Auckland and Fiji. Our most distant colony will 
thus be connected with Great Britain by wire. The pro- 
posal is being warmly supported by the mercantile in- 
terests in Auckland. 


It is proposed to deepen the Grand Junction Canal be- 
tween London and Birmingham so as to allow of the pas- 
sage of steamers of 120tons burden. The scheme is being 
promoted by the South Staffordshire Railway and Canal 
¥reighters’ Association who are going to spend 500/. on a 
preliminary survey. 


The waste cuttings of cork are now being employed for 
making bricks which are impervious alike to heat or damp. 
The cuttings are reduced tu powder and mixed with lime 


or clay. When dried the bricks are capable of resisting a 
crushing strain of 51.08 lb. per square inch and have a 
specific gravity of 0.35. 


Recent gunnery experiments have convinced the Aus- 
trian War Office that it is desirable to adopt definitely the 
Uchatius bronze steel mortar of 15 centimetres diameter 
in siege operations. From one of these mortars 1200 
bombs and shrapnels were fired without the rifling of the 
gun being much injured. 

The two torpedo boats constructed at Toulon for the 
Turkish Government have arrived at Constantinople. 
They are of the same type as those adopted by the Russian 
Na:y. They are armed with four Whiteheads, as well 





as spar torpedoes and the Nordenfelt gun. They are 
especially designed for cruising. 


The Royal yacht Osborne has just made her two hours’ 
full power trialof her machinery, after having had all 
defects made good. With a mean pressure of 304 lb. of 
steam in the boilers the engines indicated 3043 horse- 
power, an average speed upon the measured mile of close 
upon 15 knots being realised. 


The toy cannon in the Palais Royal Gardens, which 
since 1788 has been fired by the sun at noon, is threatened 
with abolition. There are people who, ignorant of the 
difference between the sun and the clock, set their 
watches by the report, believing that they thus approach 
nearer to accuracy than other people. 


Last week a most destructive fire occurred at Lees Mill, 
Haworth, near Keighley, owned by Merrall and Sons. 
The mill is nearly one hundred yards long, and was 
stocked with machinery of the latest design; about half 
of it was destroyed. The damages are estimated at over 
20,0007., which are covered by insurance. 


Vice-Admiral Hamilton, and Captain Ruck, R.E., 
visited Hull last week to report upon the defences of the 
Humber. They were met by several gentlemen interested 
in the matter, according to arrangements previously made 
by the mayor. Admiral Hamilton afterwards proceeded 
down the river to examine the northern shore of the 
Humber. 


The Leander, one of the Evolutionary Squadron, got on 
the rocks on Saturday last. The skin plating of her 
bottom was badly strained at the rivetting, and water 
flowed in freely. The vessel has since been age a dry, 
the water being kept from entering by means of a leak 
stopper. She will go to Devonport accompanied by the 
Mercury. 


Early on Wednesday a fatal explosion took place in 
Shields Harbour on board a tug. Whilst getting steam 
up the boiler suddenly exploded, injuring William 
Stewart, captain; Charles Thompson, engineer; and 
James Haggerson, fireman. Richard Spoors, the fourth 
hand, was killed. The tug was greatly damaged, her decks 
being blown in. 


Sir Julius Vogel, the Colonial Treasurer, has made his 
statement as to the finances of New Zealand. He esti- 
mates the revenue for the year 1885-86 at 4,130,000/., and 
the expenditure at 4,100,000/.. The revenue for the past 
financial year was 3,820,000/., and the expenditure 
3,790,000/. A new loan of 372,375/. would be raised next 
year to meet expenses up to 1887. 


The receipts on account of revenue from April 1, 1885, 
to June 20, 1885, were 18,510,396/., against 18,312,640/. in 
the corresponding period of the preceding financial year. 
The net expenditure was 17,997,354/., against 14,374,767/. 
to the same date in the previous year. The Treasury 
balances on June 20 amounted to 5,645,428/., and at the 
same date in 1884 to 8,603,364/. 


At the annual meeting of John Brown and Co. (Limited), 
held at Sheffield, the chairman, Mr. J. D. Ellis, con- 
gratulated the shareholders on the additional work 
afforded them by the recent decision of Parliament to 
increase the Navy. A dividend was declared at the rate 
of 6/. 13s. 4d. for the year, adding 10,000/. to the reserve 
fund, and carrying forward 10,666/. 


Her Majesty’s sloop Gannet, eight guns, which has been 
under repair at Sheerness Yard since June, 1884, was 
completed for active service on Saturday, and placed upon 
the list of vessels ready for comnmission. The refit of the 
Gannet has cost about 18,0007. Her armament has been 
increased from six to eight guns, and four of her muzzle- 
loaders have been replaced by new 5-in. steel breech-load- 
ing guns. 

The report of the directors of the Amazon Steam Navi- 
gation Company (Limited) for 1884 states that after pro- 
viding for depreciation and interest on the balance of the 
insurance fund and the interim dividend at the rate of 
6 per cent. per annum, there is a balance of 13,4391, 
out of which it is proposed to pay a further dividend at 
the rate of 4 per cent., making 5 per cent. for the year, 
tax free. 


The compromise by which the strike at Briinn was 
brought to a close was brought about chiefly through the 
energy of the authorities in preventing agitators coming 
to mix themselves up in the strife. A well-known anti- 
Semitic agitator, arriving in Briinn, was disgusted at 
being detained at the station and sent away by the first 
train. He was told that he could return when the city 
was calmer. 


Keen competition has for some time existed between the 
Dee and District Telephone Company and the National, 
with the result that the rates were reduced to 5/. annually, 
the lowest in the kingdom. The National has now pur- 
chased the opposition company for 8500/., which will 
enable the shareholders to get back the whole of their 
capital with 40 per cent. bonus. The National rate will 
after this, however, be 10/. yearly. 


A Vienna telegraph in the Standard says, a terrible ex- 
plosion has just occurred in Hungary, in which the in- 
ventor of a new sort of dynamite has fallen a victim to 
his own invention. The man was engaged in nailing 
up a box containing a consignment of the material, when 
suddenly the whole blew up, unroofing the house and 
burying the inventor and his mother under the falling 
ruins, 


In the Second Chamber of the Dutch Parliament the 
bill providing a second daily steam service for the con- 
veyance of the mails between England and Germany by 
the Flushing and Queenborough route has been adopted. 
The new service, which is to commence in 1886, will run 





every day, Sundays included. The measure provides that 
the contract shall be "ldo tothe Zeeland Company, which 
already works the Flushing route between England and 
the Continent. 


An exploring expedition for Africa, under the command 
of Mr. J. T. Last, is being organised by the Royal Geo- 
graphical Society. A start will be made at Zanzibar 
when the route will be south to Lindi and from thence to 
the confluence of the Rovuma and Lugende rivers in 
order to fix the longitude of that point. Mr. Last will 
then go in a south-westerly direction and make for the 
Namulli Hills,making a survey of the surrounding country, 
The Lukugu Valley will then be explored. 


Instructions have been issued for lighting Her Majesty’s 
ships on Captain Colomb’s system, which employs the 
following nine classes of lanterns, &c., namely, the deck, 
wing, bulkhead, signal, and hand lanterns, the night sema- 
phore, the mess candle-stick, the small magazine light, and 
the large magazine light. All, except the last, which 
uses a candle burning for twelve hours, and giving a light 
equal to about three and a half standard candles, use a 
uniform candle, called the deck light, which gives the light 
rd a single standard candle, and burns for about eight 

ours. 


The Pall Mall Gazette says the history of cotton spin- 
ning in the Oldham district for the last eight years, so far 
as profits go, is not pleasant reading. Sixty cotton spin- 
ning companies in that district during the last eight years, 
with a paid-up spare capital of two millions and a half, 
sustained losses in 1877 of over 40,000/., in 1878 of 90,000/., 
and in 1879 of nearly 150,000/. In 1880 there was an 
average profit of 1} per cent., in 1881 of 74 percent., in 
1882 of oh per cent., in 1883 of 7} per cent., and in 1884 of 
5 percent. On the whole the average results equal 34 per 
cent., a rate which it is feared, will scarcely be sustained 
for 1885 in the present condition of trade. 


The Times naval correspondent states that the Admiralty 
have authorised a protracted series of trials of anchors at 
Portsmouth, which are being carried out under the super- 
intendence of the captain ‘of the Steam Reserve, the staff- 
captain of the yard, and the Chief Constructor. It is now 
many years ago since a similar trial was instituted, and in 
the mean time, while many new forms of anchors have 
been invented, improvements have ‘also been introduced 
into established patterns. In the tests the Admiralty 
anchor is accepted as a standard of comparison. The 
Martin, Baxter, Tysack, and Inglefield anchors have 
already been subjected to a preliminary ordeal, and there 
are about six more patterns to try. The preliminary test 
consists in dropping them into the harbour mud at low 
tide and pulling upon them from a lighter, the one which 
resists the greatest strain thereby demonstrating its 
superiority. On the conclusion of these tests the anchors 
will be tried under water at Spithead. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday the market was 
again lifeless, and No. 3 g.m.b. f.o.b. was still nominally 
quoted 32s. 3d. per ton, but was disposed of at a lower 
figure. The prospects of trade do not appear to be any 
better, but it is satisfactory to note that the shipments 
show some improvement. Up to date this month there 
have been exported from Middlesbrough 58,900 tens of 
ig iron, against 48,200 tons to the same time last month. 
he chief increase is to Scotland, where the imports are 
rather in excess of the requirements for Cleveland iron. 
It is quite evident that these two districts are now face 
to face in a keen struggle for the home trade, and unless 
a general improvement is near at hand—and there is no 
indication of this at present—the competition will be very 
severe. There is no changein the hematite pig iron trade, 
43s. per ton being the price still for Nos. 1, 2, and 3 f.o.b. 
west coast ports. The manufactured iron trade continues 
dull, and prices are weak. Ship-plates are quoted 4/. 15s. 
per ton, and angles 4/. 108., less 24 per cent. at works. 
— are made that orders are most difficult to 
obtain. 


The Steel Trade.—Steel for shipbuilding purposes is 
rather easier in price. Ship plates are selling at 7/. 2s. 6d. 
to 7/. 5s. at works. There is however little doing in the 
steel rail trade. It is, under these circumstances, pleasant 
to be able to record that Messrs. Bolckow, Vaughan, and 
Company, of Middlesbrough, whose steel rail mills at 
Eston have been standing for some weeks, have received 
an order for about 16,000 tons of rails on Indian account, 
and will therefore be enabled to restart their mills at once. 
With the great productive power of Messrs. Bolckow, 
Vaughan, and Company this order, however, can be com- 
pleted in a few weeks. It is hoped that other contracts 
will quickly be secured, so that the works may be kept 
fully employed for some time to come. 


Shipbuilding and Engineering.—Although there is no 
general revival in the shipbuilding trade there is never- 
theless a fair amount of work in hand at the several yards 
on the northern rivers. The engineering establishments 
are fairly well employed, pcm in the bridge build- 
ing and locomotive departments. There is not so much 
activity in the marine shops. 


The Coal and Coke Trades.—Coal and coke are rather 
easier in price. 


The Salt Trade.—The different companies recently 
formed for the working of salt in the Middlesbrough dis- 
trict are proceeding energetically with their respective 
undertakings, and in the course of the next few months 
arrangements will have been made for considerably in- 
creasing the output of salt, and the increase in the pro- 
duction of chemicals on the banks of the Tees. When 
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the several works which are now being constructed are 
completed, Middlesbrough will be the centre of a most 
important chemical trade. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Hull Chamber of Commerce and the Suez Canal.—Ata 
meeting of the Council of the Hull Chamber of Com- 
merce and Shipping, a letter was read from the London 
Chamber of Commerce asking the Hull Chamber to sup- 
port the following resolution: ‘That in view of the 
difficulties which it is feared may be placed by the Suez 
Canal Company and the Sanitary Conference in the way 
of easy and rapid transit through the Suez Canal, the 
Foreign Office be requested to continue its efforts to 
oppose any suggestions obstructive to the interests of 
the British flag, which supplies four-fifths of the traffic 
and revenue of the canal.” Mr. Massey, who considered 
the matter was one of the gravest importance, moved that 
the Council memorialise the Foreign Office on the sub- 
ject, and that Mr. Norwood be asked to present the 

memorial. The motion was agreed to unanimously. 


Amalgamated Society of Engineers.—For a month past 
240 delegates from all parts of the country—this district 
being largely represented—have been holding meetings 
in Nottingham for the purpose of considering matters 
affecting the Engineers’ Trade Society. The discussions 
were conducted in private, considerable delay was caused 
by a discussion on appointment of the Appeals Com- 
mittee, and the evidence to be laid before them, and it 
was ultimately agreed that only such documents as had 
been before the branch and district councils should be re- 
ceived. The registration of the suciety under the Trades 
Society Act was agreed to. The donation benefit, hitherto 

vermanent, has been made terminable in two years. 
-revious to this conference one delegate was allowed a 
branch for every 100 members ; this has_ been reduced to 
one in every 1000, and the executive will now be elected 
by territorial districts instead of branch groups. No 
change was made in the rules for piecework, and the same 
decision was arrived at with reference to contributions. 


The Coal Trade of this District.—A more unfortunate 
occurrence in the spring coal trade of South Yorkshire is 
not on record, than that which is now almost completed, 
viz., the strike and lock-out of miners. The men now 
freely admit that it was a mistake on their part when they 
decided to resist the reduction of 10 per cent., because the 
season was inopportune. The present depressed condition 
of the coal market is a criterion that the masters were 
justified in asking for a reduction. It is well known also 
that there is a severe and partially hidden competition 
amongst coalmasters for the obtaining of contracts on a 
large scale. The open market quotations are no guide, 
therefore, as to what are the real selling prices of coal. 
The key to this severity of competition is over-production 
caused by the rush of capitalists to invest in coal raising 
during the coal famine commencing in 1872. The dispute 
at the Denaby Main Colliery is still unsettled. 


Engineering Branches.—In Sheffield the whole of the 
houses engaged in the engineering trades are doing but a 
moderate business. There is no pressure of work what- 
ever in any department. In Leeds, ‘however, the reverse 
is the case, for business is not so stagnant, and most of 
the large engineering houses are keeping their hands 
fairly employed. Many of the smaller and under- 
capitalised firms are accepting orders which will just 
render sufficient profit to keep their plant in running order 
and repair, in the hope of better times. 


Trade of Sheffield.—Since the American war a more 
depressed condition of trade has not prevailed in Sheffield 
than that which now exists in the town. None of the old 
staple trades are doing any weight of business, and the 
orders which are obtainable are at prices which five years 
ago would not have represented the cust price of the article 
produced. The only 


things is the call for armour plates, heavy forgings and | 4d. per ton less. 


castings, and material used for warfare. The houses pro- 
ducing these are busy. 


NOTES FROM THE SOUTH-WEST. 
Risca.—On Friday Major-General P. Phipps Carey, 
R.E., held an inquiry with reference to a proposal by 
the Risca Local Board to borrow 8000. for a cemetery 
and 1000/. for the construction of a bridge and footpath. 
The inspector will report in due course. 


Newport.—In the steam coal market there is little 
change. The house coal market is quiet, and as usual 
during the summer months-much activity is not to be 
expected. The iron ore trade does not show any signs 
of improvement. Last week’s shipments of manufactured 
ircn, &c., were 3817 tons to the following destinations : 
Montreal, 1164 tons; La Guayra, 610 tons; Valparaiso, 
1050 tons; Catania, 63 tons; and Valencia, 930 tons. 
Some of the works continue well employed, principally 
upon old contracts. Last week’s coal clearances com- 
prised 48,582 tons. From Bilbao there arrived 8438 tons 
of iron ore, and 950 tons came to hand from other sources. 


Coast Defences.—The War Office having selected Cardiff 
as the head-quarters of a submarine mining company for 
the defence of the Bristol Channel, the new company 
will form an addition to the establishment of the Ist 
Gloucestershire Engineer Volunteers, whose head-quarters 
are at Gloucester. The clothing and equipment of the 
men will have to be found out of the equipment allow- 
ance, but the Government will provide an old ship for 
training purposes, with a steam launch and several 
boats. The work is part of a general scheme for coast 
defence, which, when carried out, will be of a somewhat 
extensive character, the Government having provided 

















280,000/. for the purpose in this year’s estimate. Four 
other companies will be formed, one at Liverpool for the 
defence of the Mersey, one at Glasgow for the defence 
of the Clyde, one at Newcastle for the Tyne, and one at 
Hull for the Humber. 


Bodmin Railway.—The works of this line were sus- 
pended a few dayssince. Mr. Inglis, of the engineering 
department of the Great Western Railway, arrived at 
3odmin on Wednesday with instructions to pay the men 
who had been employed on the line their arrears of wages, 
and also to employ them on piecework until more per- 
manent arrangements can be made. 


Cardiff._The demand for steam coal is scarcely so 
active. The patent fuel works continue well employed. 
The house coal trade is quite. The iron ore trade is un- 
altered. Last week’s clearances comprised 141,985 tons 
of coal, and 1200 tons of coke. From Bilbao there 
arrived 6896 tons of iron ore, and 29 tons came to hand 
from other sources, 


South Wales Institute of Engincers.—On Wednesday, the 
members of the South Wales Institute of Engineers and 
their friends paid a visit to Kingswood Collieries, Mr. 
H. Cossham, mayor of Bath, receiving them and showing 
them the colliery arrangement. Mr. Cossham then read 
a paper on a discovery he made last year, which is likely 
to have an important influence on the future of the Bristol 
coalfield. Mr. Cossham stated that below veins practi- 
cally exhausted there was a supply of coal, on the com- 
pany’s property alone estimated to produce 20,000,000 
tons, and probably very large in the adjacent districts. 
The interesting question was, how came it to pass that 
seams of coal which have been undoubtedly worked te near 
the surface, hundreds of yardsoverhead, are now discovered 
dipping gently to the west in unbroken ground below? 
The only way he could explain the phenomenon was by 
supposing the coalfield, which had been worked for two 
or three centuries, to have been broken off and thrust 
right over the real coalfield. On Thursday a number of 
the members paid a visit to Bristol, and during the day 
they visited the more important business establishments 
of the city. 

Water Supply of Cardiff.—The Cardiff Town Council 
decided on Tuesday to accept the joint tender of Messrs. 
T. Eddington and Sons, of Glasgow, and Mr. D. Y. 
Stewart, of Glasgow, for the supply of 25,000 tons of 
pipes for the Taff Vawr Water Works. The amount of 
the accepted tender is 97,249/. 16s. 11d. 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday’s warrant 
market was rather firmer, transactions being reported on 
forenoon Change at 41s. O}d. and 41s. 1d. cash, also at 
41s. 14d. to 41s. 24d. one month, and the close was buyers 
at 41s. 14d. cash and 41s, 2d. one month, with sellers at 
4d. more per ton. Business was done in the afternoon at 
41s. 2d. and 41s. 24d. cash, also at 41s. 3d. and 41s. 34d. 
one month, the close being buyers at 41s. 2d. and 41s. 3d. 
cash and one month respectively, and sellers wanting 4d. 
per ton higher. The market was also firm on Friday 
forenoon, with transactions done at 41s. 24d. and 41s. 3d. 
cash, also at 41a. 34d. and 41s. 4d. one month, sellers at 
the close asking the top quotations, and buyers offering 
3d. lower per ton. In the afternoon the market was flat, 
and the quotations were 41s. 24d. to 41s. 14d, cash, also 
41s. 34d. and 41s. 3d. one month, with buyers at the close 
at 41s. 14d. cash and 41s. 24d. one month, and sellers 
wanting a trifle more. Chiefly in consequence of a report 
as to a heavy decrease in the shipments for last week, 
the warrant market became decidedly dull on Monday, 
and prices declined 3}d. per ton, being 1d. more than last 
week’s gain. There were transactions in the morning at 
from 41s, 1d. down to 40s. 10$d. cash, also at 41s. 14d. 
down to 40s. 114d. one month, the close being sellers at 


exception to the above state of | 40s. 11d. cash and 41s. one month, with buyers offering 


The afternoon transactions were down 
at 40s. 10d. cash, and at 41s. and 40s. 114d. one month, 
and the close was sellers at 40s. 104d. cash, and 41s. one 
month, with buyers offering 4d. less per ton. Yester- 
day’s market was likewise dull, and prices did not 
get above Monday’s lowest quotation, and the close 
was as on the previous day. Business was done in 
the forenoon at 40s. 10d. and 40s. 10}d. cash, also at 
40s. 11}d. one month, and the market closed with sellers 
wanting 40s. 11d. cash and 41s. one month, and buyers at 
4d. per ton lower. In the afternoon transactions took 
place at 40s. 105d. and 40s. 10d. cash, also at 41s. and 
40s. 114d.’one month, and the close was 40s. 10d. cash and 
40s. 114d. one month for buyers, with sellers wanting 4d. 
more per ton. Still lower rates were reached in the fore- 
noon market to-day, but before the close there was a 
slight upward reaction. Business was transacted during 
the forenoon at 40s. 10d. and 40s. 94d. cash, also at 
40s. 11d. one month, the close being buyers at 40s. 94d. 
cash, and 40s. 11d. one month, and sellers asking 4d. more 
per ton. Some transactions were reported in the after- 
noon at 40s. 104d. and 40s. 11d. cash, also 40s. 11d. and 
40s. 114d. one month, and sellers at the close were want- 
ing 40s. 11d. cash and 41s, 0$d. one month, with buyers 
at 4d. perton under. The condition at which the market 
has now arrived is now a very depressed one, without the 
slightest rift in the sky or anything tending towards im- 
provement. Towards the end of last week rather more 
activity was shown by buyers, but it was almost wholly 
with the object of covering oversales. This week, how- 
ever, the condition seems to have got even worse, and 
makers have become very gloomy over the position, which 
seems to point almost inevitably to a general damping 
down of the furnaces, if not tothe more drastic cure— 
blowing out a number of them. There is only a very 
trifling demand for special brands, with the result that the 





makers are pressing their iron for sale at reduced quota- 
tions. No change falls to be reported regarding the 
home trade, which is still exceedingly quiet. Last week’s 
shipments of Scotch pig iron amounted to 7957 tons, as 
against 9916 tons in the preceding week, and 12,731 tons in 
the corresponding week of last year. They included 600 tons 
to the United States, 888 tons to Canada, 860 tons to 
Australia, &c., 784 tons to France, 148 tons to Italy, 
1010 tons to Germany, 725 tons to Holland, and lesser 
quantities to other countries. The number of blast fur- 
naces at present in operation still remains at 91, as com- 
pared with 95 at this time last year. The stock of pig 
iron in Messrs. Connal and Co.’s public warrant stores 
yesterday afternoon stood at 600,049 tons, as against 
599,244 tons yesterday week, showing an increase of 805 
tons over the week. 


Need for a Ship-Caulking Machine —The members of the 
Greenock Branch of the Associated Shipwrights’ Society 
has recently ee a very arbitrary course in regard to 
the way in which they intend to work inthe future. It 
is their intention to work according to the following 
scales: ‘‘(1) That a day’s work oncaulking at old work on 
a ship’s side shall not exceed 80 ft.—old ships’s decks, 
150 ft. per day. (2) That a day’s work on metalling shall 
in no case exceed 25 sheets on hardwood ships, and 28 
sheets on soft-wood ships, and that the strake amidships 
finish at 25 to 28 sheets, as the case may be—the same to 
constitute a day’s work fore and aft. (3) That a day’s 
work at stripping shall in no case exceed 35 sheets 
per day—the stages to be lowered fore and aft, the 
berths being of equal length.” It seems to be high time 
that some William Arrol or Ralph Tweddell were setting 
about the invention of a ship-caulking machine. 


The Scotch Steel Trade.—There is now very great activity 
throughout the Scottish steel trade, some of the works, 
it is said, having orders sufficient to keep them fully 
occupied for well-nigh a twelvemonth. That circum- 
stance is one of the redeeming features of the present con- 
dition of the leading industries connected with the manu- 
facture and use of iron and steel. Prices remain very 
firm, and it may be expected that they will rather ad- 
vance than decline in the early future. The plates, angle- 
bars, &c., required for the three new steamers that 
Messrs. Elder and Co. have contracted to build for the 
North German Lloyd’s, amounting, it is said, to about 
8000 tons, are being supplied by Messrs. Colville and 
Sons, Motherwell ; and the contract for the boiler plates 
has been placed with Messrs. I. and W. Beardmore, Park- 
head Iron and Steel Forge and Rolling Mills. Another 
new steel works is in course of erection near Glasgow, and 
building operations for one more will probably be com- 
menced before the present summer is over. The site in 
this case is somewhere in the Middle Ward of Lanark- 
shire, in or near Motherwell, and it is stated that the 
making of stee] will be commenced within six or eight 
months of breaking ground. 


Important New Shipbuilding Contract for the Clyde.— 
Never since the famous Fairfield shipbuilding yard of 
Messrs. Elder and Co. was started has work been at such 
a low ebb as during the past few months; but that condi- 
tion of things is about to be altered so rapidly and to such 
an extent that within the next fortnight or so there will 
be something like 4000 workmen employed on the pre- 
mises, which is exceedingly good news for Govan and for 
the Clyde generally. In addition to a 2000-ton ship now 
being laid down for Mr. Pearce himself, an order has just 
been placed with Messrs. Elder and Co. for three magni- 
ficent steel screw steamers of 5500 tons each for the North 
German Lloyd’s, all of which are to be proceeded with 
simultaneously. In this way a year’s work may be said 
to have been secured. The vessels are said to be intended 
for the company’s new Australian fleet, the necessary 
funds being provided by a Berlin house. 


New Departure in Passenger Paddle Steamers.—Acting on 
behalf of clients at Melbourne, Messrs. Morton and Wil- 
liamson, consulting engineers and marine surveyors, Glas- 
gow, have just entered into contract with Messrs, Rankin 
and Blackmoor, Greenock, for a passenger paddle steamer 
specially designed for the Hobson Bay passenger traffic, 
and in which will be embodied arrangements which seem 
to be the only solution uf the problem to drive light river 
steamers at a high rate of speed with compound engines. 
She will be fitted with Rankin and Blackmore’s compound 
diagonal engines, capable of indicating 2500 horse-power, 
steam being being supplied by six tubular boilers of the 
Navy type working with fan blast. In this way the 
weight of the vessel will be reduced to a very low mini- 
mum. The vessel, which will be of the saloon type, like 
the famous Clyde passenger steamer Columba, is to be 
built by Messrs. Napier, Shanks, and Bell, and will mea- 
sure 260 ft. by 28 ft. by 11 ft., so that she will be several 
feet longer than the Iona, and 14 ft. greater in breadth of 
beam. It is stated that a speed of fully 20 miles an hour 
has been guaranteed. 


The Coal Trade.—No improvement in the Scotch coal 
trade is as yet showing itself. The weekly shipments are 
low, and the prices all round are low, except in the case 
of some varieties of gas coal, the price of which has 
advanced from 1s. to 2s. or 2s. 6d. per ton. Furnace 
sorts, as well as household sorts, are in limited demand. 








AMERICAN STEAM Navication.—The Atchison, Topeka, 
and Santa Fé Railroad Company proposes to run steamers 
from Guaymas, the port terminus of its Sonora branch 
line, along the Gulf Coast, touching at La Paz, Mazatlan, 
and Manzanillo. The round trip along the coast is to 
occupy twenty days, and once every three months a 
steamer will either continue round the coast of Lower 
California to San Francisco, or connect with the steamers 
of the Pacific Mail line at Acapulev. 












700 ENGINEERING. [JuNE 26, 1885. 


EXHIBITS AT THE INVENTIONS EXHIBITION. 


(For Description, see Page 692.) 
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THORNEWILL AND WARHAMS CASK-WASHING MACHINE, 
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KNYPER AND DENIS’S PIPE JOINT. SPOOR’S CEMENT-TESTING MACHINE. 
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THE TELEGRAPH ENGINEERS IN 
INDIA. 

TueE lot of the subordinate ofticial in India is, at 
the best, farfrom enviable. He isan exile ina land 
which can never become his home, because the 
climate practically forbids the rearing of children, 
and usually exercises a bad effect upon his own 
health. His salary does not permit him to surround 
himself with troops of servants and the many 
accessories by which the wealthy seek to defend 
themselves from the debilitating effects of the heat, 
and consequently his life is simply a period of 
endurance, only brightened by the prospect of an 








ultimate return to Europe, with an assured com- 
petence. The great attraction of Government 
service, both here and in India, is that it guarantees 
men a reasonable support in the after part of their 
lives. And the difference between the home and 
the foreign service is that the latter carries more 
risk, and in return promises a more speedy and 
ample means for retirement. No one would under- 
take to be isolated from his friends and acquaint- 
ances, and perhaps almost from European society, 
and to submit to all the discomforts of a tropical 
residence, did he not feel assured that he would reap 
a corresponding pecuniary benefit either in the pre- 
sent or the future. Consequently when we find 
men of education and ability engaged in the service 
of the State in capacities which preclude them from 
saving any part of their salaries, and which require 
from them more than thirty years’ work before they 
are entitled to a very moderate pension, we feel 
certain that there must have been some very serious 
misunderstanding between them and the authorities 
at the time of their engagement, and that they are 
being subjected to very hard treatment. Yet this 
is just the condition of the great majority of the 
telegraph engineers appointed to the service of the 
Government of India since 1868. These men 
joined the service upon the understanding that they 
had a fair career,before them, in which the more able 
and zealous might rise to positions of affluence, 
while the rank and file, who performed their duties 
with credit, would enjoy fair salaries, and could 
retire with comfort and respectability. Yet at the 
time that the accredited agent of the Indian 
Government was in this country bestowing nomina- 
tions upon young men whose parents or friends had 
done good service in the East, the condition of 
the department was such that it was practically 
impossible for any of the new-comers to obtain 
promotion from the lowest rank at which they 
entered. 

To explain how the condition of affairs arose we 
will briefly recapitulate the history of the Indian 
Telegraph Department. It commenced its opera- 
tions in the year 1850, and in 1855 the offices were 
thrown open to the public for the transmission of 
private messages. In 1857 Sir W. O’Shaughnessy 
came to England to obtain a number of Morse in- 
struments and a staff of men competent to work 
them. These numbered 74 in all, and consisted 
chiefly of the orphan sons of Indian officers. They 
were engaged at small salaries and were warned that 
they might expect several years of hard work before 
they secured any great advance. Fortune, however, 
seems to have been kind to them, for we find from 
the report of 1857-58 that their average monthly 
salary was 156 rupees (187/. a year), and that ten of 
them received from 25/. to 40/. a month. The de- 
partment must have undergone a rapid expansion, 
as the report states that no injustice was done to 
the older establishment by the entrance of such a 
large contingent, many of whom obtained immediate 
preferment. In 1866 there was a further reorgani- 
sation by which there was constituted the following 
appointments : Four first-class superintendents at 
salaries rising from 1050 to 1500 rupees monthly ; 
six second-class superintendents at from 800 to 1000 
rupees ; nine third-class superintendents at 600 to 
750 rupees, and 88 assistants at 200 to 450 rupees. 
These posts were practically filled by the men 
already on the establishment, many of whom were 
quite young, as, they; had entered on their duties 
when they were mere boys. At the same time the 
Director-General set about making large additions 
to the staff, and prepared a scheme under which 
candidates who passed a stiff preliminary examina- 
tion in the ordinary subjects of a good education, 
were nominated to appointments, and were sup- 
plied with 1001. to be spent in passing througha 
complete course of technical instruction. At the end 
of the year they were again examined, and those who 
satisfied the examiners entered the Government 
service on a ten years’ covenant, and were supplied 
with a free passage to India. Under this scheme 
many young men were induced to join the depart- 
ment, and in a subsequent report the Director- 
General stated ‘‘ we have now as fine a set of young 
officers as are to be found in any service in the 
world.” He strongly deprecated any idea of re- 
sorting to open competition for filling the vacancies, 
stating that it had been found that such means had 
utterly failed to produce a sufficient number of 
competent men, because (1) the candidates were 
required to pass an examination in subjects which 
necessitated a special technical education of 
little value to any but telegraphisis, and (2) 





because the prospects of the service were too 
uninviting to induce young men to undertake these 
studies on the chance of being rejected. 

The men who entered under this scheme did so 
with the belief that the authorities were about to 
bid higher for the services of competent men than 
they had hitherto done, and this belief was not 
founded upon mere rumour or inference, for a 
circular was issued by the India Office in England 
holding out prospects of promotion, ‘‘ not by 
seniority, but by merit,” and setting forth salaries 
rising from 2401. to to 3000/. a year on the following 
scale : 

Revised Organisation and Annual Salaries of the Superior 
Grades of the Indian Telegraph Establishment. 


£ £ 

1 Director-General... 3000 rising to 3600 £ 
1 Deputy » «+ 1800 pa 2160 by annual increments of 60 
4 first-class superin- 

tendents .. -. 1260 - 1800 a ” 80 
8 second-class super- 

intendents -- 960 as 1200 ae ro 60 
7 third-class super- 

intendents <- on pa 900 ‘a pa 36 
88 assistant superin- 

tendents of I., IL, 

IIL., & IV. Grades 240 pe 500 in ten years. 


This list showed 109 posts, of which 14 offered 
very good salaries, and seven others were fairly re- 
spectable. But the circular totally omitted to 
mention that 94 out of the 109 appointments had 
been filled up the previous year, mostly with very 
young men, who had a long career of work before 
them, and that therefore they were almost as far re- 
moved from the reach of new-comers as if they had 
no existence. Between 1868 and 1872 there were 
sent to India 72 nomination assistant super- 
intendents, many of whom had to be classed as 
supernumeraries, as there was not room for them 
on the establishment. These men at once saw that 
they had been deceived, for the effect of the redis- 
tribution that took place in 1866 was to create a 
complete block, which, it was calculated, would not 
disappear until the year 1902. They memorialised 
the Government more than once, and in April, 
1880, a partial reorganisation took place, but as the 
original and the Morse assistants had the precedence 
for promotion, the effect on the nomination superin- 
tendents was not great. There remained on the 
31st of March, 1882, 50 assistant superintendents, 
belonging to the old and new establishments, who 
had already reached the highest grades of assistants, 
and had been waiting for their promotion for periods 
varying from 3 years and 4 months to 16 years and 
3 months, the average being 6.88 years. The total 
sanctioned strength of assistants at the time was 
only 50, so that all assistants of less than 10 years’ 
service, or below the first grade, were super- 
numeraries. On the Ist of April, 1884, there were 
44 assistant superintendents who had reached the 
maximum pay of their grade, and had been waiting 
for their promotion for an average period of eight 
years each. 

The age at which superannuation is liable to be 
enforced is 55, and a review of the ages of the 
superior officers shows that for the next seven years 
only seven retirements can be anticipated from this 
cause. Very little promotion can be expected by the 
present assistants for the next ten years, when their 
average age will have exceeded 48 years ; and as the 
maximum pension attainable by each officer on his 
retirement is calculated from the average salary he 
has been drawing during the last five years of his 
service, it is evidently the interest of all men to 
cling to the higher posts long enough to secure the 
higher scale. 

Such is the deplorable history of the telegraph 
engineers in India. They were selected from among 
the sons of officers who had claims on the country, 
they were nominated by the Secretary of State as 
an act of favour, they were subject to rigid 
examination, and were given to understand 
that they had a career before them in which there 
was a fair proportion of prizes. Yet in spite of 
these good prospects the great majority of them 
will have to spend 25 years in the arduous out-of- 
door life of asubordinate telegraph engineer, before 
they can rise to a salary beyond 500/., and shortly 
after many of them must be compulsorily retired 
at a time when the pension rules only allow them 
to claim a very meagre allowance. They will return 
to this country with broken health to spend the 
rest of their days in poverty, thinking over the 
deep injustice that has been done them by the 
unthinking officialism of the India Office, which 
allowed them to enter a career in ignorance of the 
facts that lay beforethem. It is inconceivable that 
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any body of educated men could be found who 
would knowingly enter into a service in which 
all the upper rungs of the ladder were permanently 
occupied, and could not become vacant for years 
to come, and the fact that such a condition of 
things exists is proof that, consciously or uncon- 
sciously, a great wrong has been inflicted by the 
authorities upon a deserving body of men. For- 
tunately, it is not too late for a remedy to be 
found, and it only needs a little liberality to set the 
matter right. The Telegraph Department yields a 
profit to the State which is greatly due to the skill 
and care of the technical staff, and it is imperative 
that a portion of the profit should be employed 
in remedying this pressing wrong. It would be 
easy to devise a scheme of retirement which should 
offer special inducements to the men of the older 
establishment, and to the Morse assistants, who 
have had from twenty-eight to thirty years of ser- 
vice, to vacate their posts, and leave them to the 
nomination assistants who stand next on the list. 
Even then the flow of promotion would need to 
be quickened, for it must be remembered that not 
a penny can be saved in India out of 5001. a year, 
and that for a long time past the rupee has been 
steadily depreciating in value. This might be done 
by premiums on resignation, or by widening the 
two upper ranks of superintendents, so that men 
might more rapidly arrive at the better paid berths, 
and thus secure at an earlier date a decent pension, 
which never exceeds one-half the average income of 
the last five years of service. There must be many 
of the nomination assistants who are only holding 
on to the work by sheer necessity of getting a 
living, and who would welcome the opportunity of 
leaving the country if they saw the chance of doing 
so with respectability. While the present occu- 
pants of the upper posts have been engaged in the 
work of direction carried on under conditions 
favourable to health, the men whose cause we are 
pleading have been exposed to a rougher and more 
arduous life, while at the same time their spirits 
have been depressed by the hopelessness of their 
condition. If they were assured a decent competence 
many of them would be glad to return to England 
after a moderately brief enjoyment of the better 
paid positions, and thus it is probable that the de- 
partment might get into a more healthy condition. 
But, be this as it may, it is certain that the Govern- 
ment has mismanaged the telegraph establishment 
most wofully, and has entirely overlooked the only 
true conditions on which it can hope to get good 
service. The mistake must be rectified, and, like 
all other mistakes, it will cost money to do so. 
But it is better that money should be poured out 
like water than that the idea should get abroad that 
the Indian Empire does not present a decent field 
for young men. At this juncture, when the safety 
of the dependency is the subject in everybody’s 
mouth, and when vast sums are being voted even 
upon the hint of an aggression, it is no time to 
allow the Civil Service of the country to grow 
weary of their duties and slack in their loyalty. 
Promotion by seniority always involves wearisome 
waiting, but if it be carried out with justice the 
system does not work badly in the long run. But 
if all hope of promotion be taken away from men, 
whb can expect good service? For their own sakes 
it behoves the authorities to inaugurate a new con- 
dition of affairs, one that will remove the stain of 
disingenuous conduct from the Government, and 
that will renew a healthy feeling in the service. 








SUB-AQUEOUS BLASTING. 

Mr. Cuartes James has recently contributed to 
the Transactions of the Institution of Civil Engi- 
neers, of which he is an associate member, some 
interesting details of the manner in which several 
submerged reefs of blue limestone rock, thickly 
studded with flint, were removed in deepening the 
harbour and entrance channel to the Welland Canal 
at Port Colborne. Previous efforts had been made 
to remove this rock by means of giant powder, but 
the contractors who had undertaken the work were 
obliged to abandon the job. In 1875, the Dominion 
Government again called for tenders for deepening 
the channel from the then existing depth of 12 ft. 
to a minimum of 17 ft. The estimates ranged 
between 9.90 dols. and 40 dols. per cubic yard, and 
a contract was ultimately awarded to Mr. Charles 
F. Dunbar, of Erie, Pennsylvania, at the former 
price. 

It having been found that a more powerful ex- 
plosive was required it was determined to use pure 





nitro-glycerine. It was also found that to make 
the charge thoroughly effective, the explosive must 
be confined to the smallest space at the bottom of 
the hole at such a depth as would cause the entire 
force to be exerted upwards. The charge was 
therefore placed 12 in. to 15in. below the required 
bottom. Two Ingersoll drills with cylinders 5in. 
in diameter by 8in. stroke, running about 400 
strokes a minute, were used. These were placed 
on hoard a scow secured over the required spot. 
The size of the drills varied between 1?in. and 
2}in. in diameter, and each one worked in a slid- 
ing frame on a tramway laid on the deck, and so 
placed as to allow sufticient room for the free work- 
ing of the drill alongside the scow. The holes were 
drilled about 5 ft. apart, and generally about 30 in. 
below the required depth. A cast-iron shell, about 
1ft. high, 15 in. in diameter at the base, standing 
on three legs 3 in. long, and weighing about 100 lb., 
was used to steady the lower end of the drill when 
entering the rock, a hole passing through it for the 
purpose. The sediment remaining after drilling 
was removed by a stream of water forced to the 
bottom of the hole through a tube inserted for the 
purpose. The cartridges were composed of a tin 
canister {in. in diameter and 15in. long, filled 
with explosive to within about an inch of the top. 
The exploder was composed of fulminate of mer- 
cury inclosed in a copper capsule. The explosion 
was caused by an electric battery on the scow. 
For placing the cartridge in the hole a tube 14 in. 
in diameter and 20 ft. long was used. A wooden 
rod was gently pushed through the tube to keep 
the cartridge down, and the tube was then with- 
drawn. From 2 lb. to 51b. of explosive, according 
to the depth of rock, were then poured through a 
funnel-shaped copper tube into the hole, and the 
necessary wires were connected with the battery 
and the charge exploded. The explosive before 
being used was packed in ice and sawdust, but the 
temperature was raised to 60deg. Fahr. before 
being used by immersing it in a can of hot water. 

The following points were strictly observed in 
conducting these operations: 

1. That the hole was drilled a sufficient depth 
below the required bottom. 

2. That the cartridge was placed in the bottom of 
the hole. 

3. That in withdrawing or inserting the tuves 
and completing the loading no obstruction was 
allowed to enter the hole. 

At 32 deg. Fahr. the nitro-glycerine was non- 
explosive, at 40 deg. it required careful handling, 
and at 60 deg. the exercise of the greatest vigi- 
lance was required in handling it as it became 
highly sensitive. Notwithstanding this, only a 
single accident occurred during the four years over 
which the work extended, and this took place some 
distance from the works. 

The following details give a close approximation 
of the work performed : 


Area of rock surface... ... 303,000 sq. ft 

ce x to each hole 2 a 
Number of holes drilled... .. 12,120 
Average depth of hole 5.08 ft. 
Total depth drilled cs 61,569 ft. 
Average charge per hole... ss 3.76 lb. 

ss » cubic yard... 1.32 , 
Rock removed me as .. 34,600 cub. yds 
Quantity of explosive used ... 45,600 Ib. 
Average depth of water obtained 17} ft. 








KENDALL'S ELECTRIC GENERATOR. 


At the International Inventions Exhibition, Mr. 
J. A. Kendall, of North Ormsby, Middlesbrough, 
exhibits an electric battery, which appears to be a 
decided step in the direction of producing electri- 
city from the oxidation of coal without the inter- 
vention of a steam engine. The battery is based 
upon the well-known phenomenon of hydrogen 
passing through platinum at a red heat, two pla- 
tinum plates being used as the poles, one ex- 
posed to hydrogen and the other to oxygen. 
These plates are arranged in the form of concentric 
tubes closed at one end, and are separated by a fluid 
medium of fused glass. 

Hydrogen gas is continuously supplied to the 
inner platinum tube, while the entire apparatus is 
maintained at a high temperature by means of a 
furnace fed with coke or liquid or gaseous fuel. 
The absorption of hydrogen by the platinum is ac- 
companied by electric generation and the current is 
led away by wires connected to the platinum tubes. 

It is curious, however, that so long as the two 





platinum tubes are not connected by a metallic cir- 
cuit, the passage of the hydrogen is slow, but that 
as soon as the electric circuit is completed the rate 
of flow is suddenly increased and is steadily main- 
tained at the higher amount. The speed at which 
the hydrogen will pass in a single cell may be 
gathered from the following experiment : 

A platinumtube K, 2?in. long and Zin. in diameter, 
closed at one end, was soldered to a strong iron tube 
E and fixed vertically. The platinum tube was im- 
mersed for 2} in. in fused glass contained in a pla- 
tinum cell D. This latter was 2}? in. deep and 1 in. 
in diameter. The two platinum tubes were con- 
nected by platinum wires J with the galvanometer, 
and the iron tube was connected with a Sprengel 
pumpH. The cell being heated to bright redness in 
an oxidising flame, a good vacuum was produced 
by the Sprengel pump. Then, while no bubbles of 
gas came down the fall tube of the pump, the gal- 
vanometer showed no deflection. The cell was then 
heated by a reducing flame. The galvanometer 
soon gave a steady deflection of 15 deg., and bubbles 
of hydrogen came down the fall tube of the pump. 
The experiment was continued for half an hour, 
and during 15 minutes the hydrogen coming down 
the fall tube was collected. It measured 1.33 cubic 
centim. When several cells are used in series 
better results are obtained. 

The accompanying figure illustrates a single cell 
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of the battery and will be understood from the 
reference letters appended. 

In the case of a group of cells or battery the same 
gas furnace may be used to heat the series. The 
cells are connected for quantity and intensity as in 
the voltaic battery. The electromotive force of a 
cell is given by Mr. Kendallas about 0.7 volt. This 
is, of course, much less than the theoretical electro- 
motive force of a hydrogen and oxygen couple, and 
the remaining energy evolved by the combination 
appears to be developed in the form of heat at the 
surface of the oxygen plate and serves to keep up 
the temperature of the apparatus. At the Inven- 
tions Exhibition a grouped cell or battery is shown, 
together with specimens of the parts used in its 
construction. 

In the action of the battery the hydrogen in pass- 
ing through the inner tube K is, so to speak, filtered 
off from any gases with which it may be mixed, so 
that it is not necessary to use pure hydrogen. The 
residual combustible gases, if any, when drawn off 
by the escape jet F can be utilised as fuel for the fur- 
nace. This is a very valuable feature, as it enables 
the battery to be worked with strong producer gas, 
consisting mainly of hydrogen and carbonic oxide, 
and to be arranged in avery compact way, the 
spare heat left from heating the cells being avail- 
able for working the producer. 

Mr. Kendall proposes to employ it for a variety 
of purposes, for example, the driving of electric 
launches and so on. Voltaic batteries which con- 
sume zinc are known to be comparatively expensive 
asa rule; while the ordinary accumulators require 
recharging periodically. 

With the new generator all that is required to 
maintain the working is a supply of fuel and a little 
water. The inventor estimates that a ton of coke 
used in heating the battery, including the hydrogen 
producer, will give at least three times the electrical 
energy which would be produced by the same 
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quantity of coke used in working a steam engine 
and dynamo. 

It is also hoped by the inventor to develop the 
new process of electric generation for lighting 
purposes. Houses can in this way be lighted by 
incandescent lamps by means of coal gas supplied 
to the premises ; and larger centres of illumination 
could be economically worked by the use of ordi- 
nary fuel such as coal and coke. 








THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS. 

Tue plan of holding the sessions of the meeting 
of the American Society of Mechanical Engineers 
at a watering-place and remote from any works of 
engineering interest was certainly out of the con- 
ventional ideas which have hitherto governed the 
selection of meeting-places of technical societies 
at industrial centres. The last meetings of the 
Society were held at Atlantic City, New Jersey, 
U.S., from May 26th to 29th inclusive. Atlantic 
City is an ocean seaport town connected by several 
lines of railway with Philadelphia and New York, 
and claims to be the largest watering-place in 
the world, for with a permanent population of 
6000, there are in the numerous and extensive 
hotels, sleeping accommodations for 50,000 persons, 
while upon gala occasions over 100,000 strangers 
have been in the city during the day. 

The meeting was called to order by the President, 
J. F. Holloway, of Cleveland, and after an official 
welcome by city officials, the President delivered his 
address. The subsequent meetings were devoted to 
the reading and discussion of the following papers : 
‘* Report of Committee on a Standard Method of 
Steam Boiler Trials,” ‘‘ Notes on the Steam 
Stamp,” F. G. Coggin; ‘* Belts as Grain Con- 
veyors,’ T, W. Hugo; ‘‘ Early Experiments In- 
volving the Flow of Metals,’ W. E. Ward ; 
** Technical Training at the Worcester Institute,” 
Professor George J. Alden; ‘‘ Finance of Lubrica- 
tion,” Professor R. H. Thurston; ‘‘ Frictional Re- 
sistances of Engine and Shafting,” John T.. Hen- 
thorn ; ‘* Manufacture of Cotton Seed Oil,” Erwin 
W. Thompson; ‘The Oxidation of Metals,” 
William H. Weightman; ‘‘Shell and Water Tube 
Boilers,” Allan Stirling; ‘Steam Boilers for 
Warming Dwellings,” John W. Anderson ; ‘‘ Appa- 
ratus used in Testing Meterials,’ G. C. Henning ; 
‘* The Torsion Balance,” William Kent; ‘‘ Warm 
Blast Apparatus for Steam Boiler Furnaces,” J. 
C. Hoadley. 

These papers cover a wide range of subjects, and 
their delivery was in all cases followed by a dis- 
cussion in the course of which several views of the 
subject were presented. 

In addition to the papers there were a number of 
interrogations on topics of engineering interest, 
which had been prepared by a committee several 
weeks in advance. The following queries were 
considered, the speakers being limited to 14 minutes 
each ; although in several exceptional instances, 
others gave to the speaker their share of the time. 
In this manner the Society was not debarred 
from listening to any valuable information, nor was 
there any chance of being bored by long-winded 
speakers. The topics embraced the following : 

1. How fast will steel springs open and shut? 

2. Relative merits of welding and rivetting on 
boilers. 

3. Instances of. the power required to drive 
blowers. 

4, At what part of the revolution is the pressure 
greatest in a well-proportioned steam cylinder ? 

5. What is the gain from using a porcelain 
lined steam cylinder ? 

6. What arrangement of steam heating pipes is 
most suitable for factories and shops ? 

7. Methods of keeping pamphlets and _note- 
books. 

In the matter of social intercourse, a reception 
was held on one evening and a banquet on the 
following evening, at which the whole menu was 
made up of fish and food products derived from the 
sea. Excursions were made in sailing yachts to 
oyster beds, where opportunities were afforded of 
eating oysters fresh from their native beds in an 
estuary bearing the graceless name of ‘‘ Absecom 
Inlet.” 

The plan has been seriously discussed among the 
members of the leading American technical 
societies with head-quarters in the city of New 
York, for the erection of a large building devoted 
to the use of such societies, with one fireproof 





library room and one large hall, but otherwise 
divided up into numerous rooms for secretaries and 
committees. At present, there are nearly 100 
societies devoted to scientific engineering, or other 
technical objects in the city of New York, and with 
but few exceptions they do not own real estate, 
and are not situated convenient to each other. At 
best this excellent plan of a single building for all 
is far from consummation. 








WAR MATERIAL AT THE 
INVENTIONS EXHIBTION.—No. I. 
THE NorDENFELT ExuIsITs. 

In Group 25 there is to be seen a new kind of 
range-finding sextant, telescope, and binocular that 
have been exhibited by Mr. Nordenfelt, and which 
are now being tried by our naval officers at Ports- 
mouth. 

The sextant has the great merit of being exceed- 
ingly simple, and precisely similar in respect to its 
manipulation as an ordinary ship’s sextant, so that 
any one conversant with the use and application of 
the latter can at once understand the method of 
using the former. 

In an ordinary ship’s sextant the movable 
mirror and arm moves through an arc of 90 deg., 
but in measuring distances at sea only some 
one or two degrees is usually required, and in the 
range-finding sextant we are referring to, advan- 
tage has been taken of this fact, and the movable 
arm and mirror are so arranged that, though the 
vernier moves over the whole length of the arc, 
yet the movable mirror only passes through a 
small angle; then, for a certain height of the 
observer's eye, the distances for the different 
angles are marked on the are in yards or metres 
as required, and thus for this height it is only neces- 
sary to bring the horizon to the water line of the ship 
whose range is wanted and then read off direct from 
the arc her actual distance. In the event of the 
horizon being obscured by land, it is then only 
necessary to make a small and simple correction to 
the indicating point on the vernier, and then pro- 
ceed as before. Of course the are may have scales 
of distances corresponding to several heights 
marked on it, or it may have a movable scale, but it 
would seem more practical to provide the range- 
finding sextants with a scale suitable to the parti- 
cular ship they are supplied to; for instance, one 
scale for using it from the maintop and another for 
bridge observations. The range-finding telescope 
and binoculars shown by Mr. Nordenfelt are on the 
same principle, that is to say, in each case by 
moving round the scale drum, the two wires in 
the field-glass are brought the one to the horizon, 
and the other to the water line of the ship whose 
range is to be measured, and her actual distance is 
then read off direct from the scale on the drum 
corresponding to the height of the observer’s eye. 

Very little practice is needed to enable the tele- 
scope and binoculars to be used with rapidity and 
certainty, and either should prove a boon to naval 
officers who are so constantly wanting to know with 
some absolute certainty the distances of objects at 
sea, and both of these instruments are useful for a 
variety of purposes in this direction. 

Mr. Nordenfelt has a further exhibit of war mate- 
rial in this same Group 25, with models of his sub- 
marine boat and his electrical controllable torpedo. 

We can now only givea brief description of these 
terrible-looking implements of war, as the time has 
not yet arrived for affording a complete description 
of them. 

The Nordenfelt submarine boat is 64 ft. in length, 
with a maximum beam of 12 ft., and a draught of 
water of 11 ft. when partially submerged to its con- 
ning tower, 

The principle features of this submarine boat are 
that it is provided with an ordinary steam engine 
for driving its propelling and submerging screws, 
and therefore does not need a specialist to mani- 
pulate it, but can be driven by any engineer accus- 
tomed to ship engines ; that it is absolutely safe, in- 
asmuch as it is drawn beneath the surface of the 
water (totally submerged) by means of two side 
vertical propellers which pull it bodily down, and if 
any accident should occur to the machinery work- 
ing the side screws, the boat must rise to the surface 
by ‘reason of its inherent buoyancy, which has been 
overcome but not destroyed by the action of these 
side screws ; that it can be used either as an ordinary 
surface boat with its funnel up, or entirely closed up 
and submerged until its cupola alone shows above the 
surface, from which the captain directs her move- 





ments, or it may be totally submerged to a depth 
of some 16 ft. 

A number of experiments have been instituted 
with this craft, and the reports of these go to show 
that it is a practical and most formidable vessel, 
and it is to be hoped that in the event of any of 
our various present differences culminating in war, 
that we shall find ourselves in sole possession of 
this submarine torpedo boat. Such a craft, armed 
with a couple of Whiteheads, or a proper con- 
trollable long-range torpedo, would become a valu- 
able weapon of offence in our hands, or a dan- 
gerous antagonist. 

The day cannot be far distant when such boats 
will be universally adopted for naval warfare ; the 
obstacle which has so far prevented this consumma- 
tion has been the absence of the necessary feature 
of absolutely safety, a desideratum that has appa- 
rently been achieved in the case of this Nordenfelt 
submarine boat. 

We can only offer even still more meagre details of 
the other exhibit of Mr. Nordenfelt in this group 
(25), as his electrical controllable torpedo has not 
yet been officially tried ; the principal points in con- 
nection with this offensive torpedo are its method of 
submergence, which renders it unsinkable by an 
enemy’s fire, and the employment of electricity as 
the motive power, carried in the torpedo itself, and 
thus securing to it perfect independence of action, 
i.e., it can be manceuvred from any position what- 
ever. By the employment of accumulators in the 
torpedo itself it is anticipated that a much higher 
speed for a range of some two miles will be obtained 
with this Nordenfelt torpedo than has up to this 
time been secured with similar weapons. 

A perfect form of controllable torpedo will most 
assuredly render the defence of ships of war a 
much more difficult matter, and the defence of 
harbours much more effective, than is possible with 
the present torpedoes. 

In the Foreign Section, Mr. Nordenfelt exhibits 
a number of specimens of the new ‘*Mitis” wrought 
iron castings, about which so much interest has of 
late been evinced in the mechanical world. 

The castings from wrought-iron scrap turn out 
sound, with an exceptionally clean surface, and they 
have about two per cent. greater tensile strength 
than the wrought-iron from which they are cast, while 
the elongation is very slightly reduced. They can 
be bent and twisted cold without cracking, and they 
can be welded together as easily as wrought iron, in 
fact retain the qualities of wrought iron. 

The castings from mild steel scrap retain as nearly 
as possible the same strength as the steel from which 
the scrap originated. 

The hard steel castings can be hardened like 
forged steel, and they take a very fine polish, while 
the surface is so free from marks and sponginess, 
that the amount of metal necessarily taken off in 
polishing does not appreciably reduce their dimen- 
sions. The cost of production is very much the 
same as malleable castings. 

These castings cannot but prove to be exceedingly 
useful for military, locomotive, carriage, and wagon 
work, for general smiths’ work, and all purposes for 
which malleable castings are not sufficiently strong 
or reliable, for such difficult forms as pulleys, smoke 
consumers, wheels, knees and bends of piping, &c., 
and more especially for pieces of such complicated 
shape that they cannot be forged under a drop 
hammer, and which have hitherto been made out of 
forged iron or steel by expensive drilling, planing, 
or milling out of the solid. 








TEXTILE MACHINERY AT THE IN- 
VENTIONS EXHIBITION.—No. IIL. 

Looms are better represented at the Inventions 
Exhibition than any other kind of textile ma- 
chinery, and quite a large variety of them is to be 
seen at work on handkerchiefs, grey cloth, worsted, 
and coloured goods. A loom for weaving handker- 
chiefs is shown by Messrs. W. Dickinson and Sons, 
of Blackburn, and turns out excellent work. It is 
engaged on the ordinary white handkerchief, such as 
is to be found in every one’s pocket, and in which 
the difficulty lies in putting in the lines which form 
the borders. These lines are made by beating six, 
eight, or ten picks into one shed, the healds stand- 
ing still the while. To do this would appear a very 
easy matter, as far more complicated operations 
in weaving are regarded as trifles, and attract no 
special notice, yet these lines are often put in by 
hand, the loom being stopped, and the shuttle 
passed from side to side by the weaver. The reason 
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of this is probably to be sought in the fact that 
looms working on linen handkerchiefs are run at a 
very high speed, as both warp and weft are strong, 
the cloth is narrow, and the addition of any- 
thing like complication would decrease the speed 
of working, and thus the loss would be greater than 
the gain. Another reason is that linen handker- 
chiefs have very fine weft, and therefore it would 
require an inconveniently long pattern chain to re- 
present the entire length of one handkerchief. 
These difficulties are avoided by Messrs. Dickinson 
by using a pattern chain long enough to re- 
present two borders only, the chain being thrown 
out of action during the time the centre is 
being woven, and coming into gear again when 
this is completed. The chain is of the lag and 
peg variety, and its office is very simple. Each 
time that a thick stripe is wanted the chain throws 
out a clutch by which the tappets are connected to 
the tappet shaft, and the treading of the healds 
ceases until the clutch is again put into gear. At 
the same time the pawl of the taking-up motion is 
raised, and the sand roller ceases to revolve, so that 
the picks are beaten up together. Of course it is 
necessary that a selvage end should continue to be 
shedded to catch the weft at each edge of the cloth, 
and therefore the outer end at each side of the cloth 
is worked by a separate tappet which never goes out 
of action. The length of the central part of the 
handkerchief is determined by a cam, which ata 
certain point in its revolution puts the chain into 
gear. 

Messrs. Butterworth and Dickinson, of Burnley, 
show a loom weaving striped goods, in which the 
healds are worked by Catlow’s double-lift dobby. 
This isan improvement on the Hattersley dobby, 
and is provided with two sets of pegged lags arranged 
on two barrels geared together. The combined 
length of the two pattern chains is, however, only 
equal to that of a single ordinary chain, for if, for 
example, the pattern is twenty picks to the round, 
there are only ten pegged lags in each chain. The 
lags are ,’; in. gauge, and those in the upper barrel 
act upon springs made fast to the catches at one end 
and left free at the other. The peg passing against 
the spring forces the catch in contact with the top 
knife and holds it there. If there be no corre- 
sponding peg in the next lag the catch drops out 
with its end on to a drop bar. The bottem catches 
are worked in the same way, springing in and falling 
out by gravity. The healds are pulled down by 
springs for the greater part of the tread, but the 
last part of the travel is rendered positive by an 
arm which presses on to the jacks just before they 
complete their stroke, and carries them forward at 
a time when the springs are least extended. This 
arm is central at the opposite side of the loom to 
the jack levers, and as it rises its circular path 
carries it out of engagement with them. The loom 
is provided witha loose reed, so arranged that when 
the shuttle is trapped in the shed, the pressure 
comes against the upper part of the reed and forces 
it out readily. 

Messrs. Henry Livesey and Co., Limited, of 
Greenbank Iron Works, Blackburn, show an over- 
pick loom engaged in weaving fine shirtings. There 
are no salient novelties is this loom, but the capital 
work it turns out shows that all the details have 
been well considered. The taking-up roller is made 
slightly larger at the ends than in the centre, and 
keeps the selvages very tight ; the picking bowls 
are provided with special lubricating appliances, 
and the swivel bracket which carries the interme- 
diate wheel inte which the change pinion gears, is 
constructed in the same way as the swivel bracket 
on ascrew cutting lathe. 

Messrs. Taylor and Sons, of Marsden, Yorkshire, 
show a very wide pick and pick loom, with a new 
arrangement for actuating the healds and the 
shuttle-boxes. In each case the motion is derived 
from a long pinion, which has two blank spaces, 
free from teeth, on opposite sides. Each heald 
shaft is operated by-a lever ending in a pair 
of racks. These racks are arranged opposite to 
each other in the form of a stirrup, which 
embraces the pinion, but which has sufficient 
clearance to permit the pinion to rotate without 
coming in contact with either rack. The pattern 
chain is formed of long pins carrying rollers dis- 
posed at intervals according to the requirements of 
the cloth. When a roller passes over the cylinder 


it forces the corresponding rack into gear with the 
pinion, and the heald is raised. There is a sepa- 
rate chain with a pinion and racks for working the 
shuttle-boxes. 


Messrs. Hacking and Cv., of Bury, 








and Mr. George Hodson, of Bradson, both make a 
very fine display of looms adapted for ginghams and 
worsteds. They represent the latest practice in 
these departments of manufacture, and command a 
great amount of attention. 

Two large stockingette machines are shown by 
the McNary Machine Company, of 69, Lombard- 
street, E.C. These are intermediate between a 
loom and a hosiery frame, and are designed for the 
production of a cheap cloth. Unlike the stocking 
frame they do not work with a single thread, but 
have a complete warp, while they differ from a loom 
in having no weft. If the needles be watched it 
will be seen that in the wide machine for making 
piece goods, each thread, instead of travelling from 
side to side of the cloth, only moves over the width 
of two needles, interlocking at the end of each 
reciprocation with the neighbouring thread. The 
result is that the cloth is a combination of parallel 
knitted strips, two needles wide, each strip being 
securely bound to its neighbour at the edges. The 
machine works at a very great speed, and it is said 
that it turas out the cloth at the rate of 18 in. a 
minute, a length that will, of course, be consider- 
ably reduced in the fulling and milling processes. 
A circular machine is also shown making Scotch 
caps, and this is not so simple, as it produces the 
work partly shaped. It works with a smaller 
number of threads and the sideways traverse is 
longer. 

Among the machines which scarcely come under 
any of the classes we have already mentioned, the 
Ferquslie balling frame exhibited by Mr. Samuel 
Brooks, of West Gorton, Manchester, is worthy of 
special notice. In this machine, which is working 
on crochet cotton, there are eight balling heads, and 
to each the yarn is delivered by a pair of feeding 
rollers, of which the lower is exactly one yard in 
circumference. By means of a cam and change 
wheels the machine is set to stop automatically when 
a given length of yarn has been delivered, and thus 
balls of any desired size, and all of the same size. 
can be made with certainty. The ball is built on a 
short pasteboard tube, and can be made of any re- 
quired hardness, and the flyer is driven by an ad- 
justable frictional contact between a drag washer 
and a disc on the spindle. There are two sets of 
gearing between the driving pulley and the spindles, 
and when the balls have attained a certain size one 
set of gearing goes out of action, anda second and 
slower set comes into operation, so that the average 
rate of winding is kept pretty nearly constant all 
the time. Itissaid that one of these machines will 
keep eight girls fully employed, including those en- 
gaged in packing the balls. 

Centrifugal extractors are shown by Messrs. 
Watson, Laidlaw, and Co., of Dundas-street, 
Kingston, Glasgow. In these it is sought to prevent 
vibration due to unequal loading, being set up by 
the device of leaving the basket free within limits 
to rotate around its centre of gravity instead of 
round its geometrical axis. To this end the ex- 
tractors are carried on a shaft which has but one 
bearing, and thus the moving mass is in the condi- 
tion of a spinning top. In the suspended ex- 
tractors the bearing and the driving pulley are 
above the basket, which has not a footstep bearing. 
When the shaft is below, the footstep becomes a pivot 
capable of acertain amount of oscillatory motion. 
The driving pulley is provided with a frictional 
arrangement to facilitate starting, and to prevent 
the belt being thrown off. The pulley itself runs 
loose on the shaft, and the power is transmitted by 
two arms keyed in their places. In each of the 
fixed arms is a sliding weight terminating in a brake 
shoe which presses against the inside of the pulley 
under the action of the centrifugal force when the 
shaft is revolving, the weights being so adjusted 
that the friction is sufticient to transmit the re- 
quired power at the normal speed. When the 
machine is being started, however, the inertia is too 
great to be immediately overcome, and the pulley 
slips round over the blocks. By means of a lever 
and a sliding collar the blocks can be moved in and 
out of contact with the pulley. 

We ought not to close this notice without men- 
tioning what is to the vast majority of visitors, 
whether they are textile manufacturers or not, the 
most unusual sight in this section, that is, hand 
spinning by aid of a wheel, an operation which was 
once to be seen in every house in the country, but 
which, we imagined, was practically unknown now. 
The Welsh woman who demonstrates to an admir- 
ing crowd the original method of forming wool into 
yarn, turns out capital work, and builds, without 








any apparent effort, a cop which compares favour- 
ably with that of a power mule. Ladies as a rule 
do not find the interior of the Inventions Exhibi- 
tion very interesting, but this one stand must at 
least raise in their minds a feeling of satisfaction 
that, thanks to invention, they now commence life 
as spinsters merely by a legal fiction. 








THE MESSAGERIES MARITIMES. 

AtrHouGH this great French steam shipping con- 
cern, in common with other important maritime 
enterprises, is not so prosperous now as it wasa few 
years since, it was still enabled to give its share- 
holders a return upon their capital for 1884 at the 
rate of 5 per cent. per annum. At the close of last 
year, the value of the company’s fleet was returned 
at 4,769,825/., showing an increase of 178,724/. upon 
the corresponding total at the close of 1883. This 
increase was the result of the building of additional 
ships required to insure the satisfactory working of 
the company’s varied services, and especially the 
due execution of the postal service undertaken be- 
tween Marseilles, the Australian continent, and New 
Caledonia. The Yarra, a first-class steamer, built 
for the Australian line, was launched and equipped 
in the course of last year, and two cargo boats, the 
Cordouan and the Médoc, were also placed last year 
upon the list of ships in service. The Arethuse was 
equipped last year with a new engine, and is now 
employed upon the Saigon line. The Arethuse 
completes the list of ships engaged in the com- 
pany’s Cochin-China local service, the working 
of which was conceded to the undertaking in 
1881 for a term of nine years. The vessels just 
mentioned, and sundry works executed to other 
ships still in the company’s yards, represented 
a total capital outlay for 1884 of 260,435/., 
which was reduced, however, by 81,711/. written 
off capital in respect of the Euphrate and the 
Emirne, the hulls of which were recently sold in 
order to be broken up. We have stated that the 
whole outlay of capital made to the close of last 
year upon the company’s fleet was 4,769,825/. ; but 
we should add that of this sum 2,649,317/. had at 
the same date been written off out of revenue, so 
that the company’s ships stood in the books De- 
cember 31, 1884, for 2,160,508/. and no more. 
The Council of Administration systematically 
writes 5 per cent. year by year off the first cost of 
all vessels owned by the company, and in this way 
what we may term the sinking fund allocation was 
provided last year to the extent of 184,256/., less 
81,711/. representing the value of the Euphrate 
and the Emirne, which, as we have just stated, 
have been sold in order that they may be broken 
up. The value of the stores in hand at the com- 
pany’s various working centres at the close of last 
year was 515,691/., showing an increase of {024/., 
as compared with the corresponding total at the 
close of 1883. The value of the tools, furniture, ap- 
paratus, and premises owned by the company at the 
close of 1884, was estimated at 638,7831., showing an 
increase of 7813/., as compared with the correspond- 
ing total for 1883. The insurance fund formed 
by the company stood at the close of 1884 at nearly 
320,000/. No serious disaster was sustained by 
the company’s fleet in 1884, but the insurance fund 
had to make good certain damages sustained in 
connection with the wreck of the Gironde upon the 
Brazilian coast in the course of 1883. In addition 
to the insurance fund, the company has also systema- 
tically formed what is termed a statutory reserve 
fund, that is, a fund formed by a deduction of 
5 per cent. from the profits of each year. At the 
close of 1884 the statutory reserve fund stood at 
204,574. 

The company had to contend last year with 
certain special difticulties, its interests having been 
prejudiced by the continuation of hostilities between 
France and China, and by quarantine impediments 
arising out of the choleraic epidemic at Marseilles 
and Toulon. It was hoped at first that this epidemic 
would be of comparatively little importance, but 
the disease unhappily spread to Italy, Egypt, and 
Algeria ; and until the close of December business 
was profoundly troubled in the Mediterranean and 
Black Seas. The evil influence of the epidemic was 
even felt as remotely as Australia, the Mauritius, 
and Rio de Janeiro. In consequence of these difti- 
culties, the company’s service was suspended during 
six months in the Black Sea, while as from August, 
the port of Shanghai was also closed to the com- 
pany’s vessels in consequence of the uncertain state 
of political affairs in the extreme East. The aggre- 
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gate distance run by the company’s vessels last year 
was 696,987 marine leagues, as compared with 
686,115 marine leagues in 1883, The increase of 
10,872 marine leagues was to a great extent ac- 
counted for by the complete execution of thirteen 
voyages in connection with the Australian postal 
service, while in 1883 the corresponding number of 
voyages was only eleven. Notwithstanding the in- 
convenience occasioned by quarantine difficulties, 
the postal service undertaken by the company was 
regularly carried on last year—at any rate upon the 
more important lines. The average speed attained 
by the company’s steamers last year was 11.73 knots 
per hour upon the Australian line, 12.25 knots per 
hour upon the Brazilian and La Plata line, and 
12.15 knots per hour upon the China line. The 
number of vessels employed in running the 696,987 
marine leagues traversed last year, was 56, giving 
an average of 12,530 marine leagues per ship. 
The French Minister of Marine and the Colonies 
has applied to the company to unite its Aus- 
tralian line with the French establishments 
in Madagascar and the Mozambique Canal, by 
means of a French line to Saint Denis, Ré- 
union, and Mozambique. A contract has been 
signed for the establishment of the proposed new 
service, which will involve an annual run of 14,456 
marine leagues ; the remuneration accorded to the 
company is 1/. per marine league. A new line is 
also proposed to be established in connection with 
the Cochin-China service, it being intended to run 
a small steamer between Saigon and Manilla. This 
new service will involve an annual run of 7878 
marine leagues, and the remuneration accorded to 
the company is 16s. 10d. per marine league. In 
consequence of these new services the annual obli- 
gatory distance to be traversed by the company’s 
steamers will, in future, be 573,758 marine leagues. 
The company carried last year 83,721 passengers, 
394,647 tons of goods and specie, and securities to 
the value of 5,609,675/. The receipts of every 
description on revenue account last year were 
1,994,2571. The working expenses, including sink- 
ing fund and insurance allocations, were 1,841,619/., 
leaving a surplus of 152,638/. Of this amount, 
25,413/. was absorbed by obligation interest, leav- 
ing a balance of 127,225/. available for dividend 
upon the share capital, less 5 per cent. to be carried 
to the statutory reserve fund. This latter allocation 
amounted for 1884 to 6361]. A dividend at the 
rate of 5 per cent. upon the share capital absorbed 
120,000/., leaving a final balance of 864/. to be 
carried to the credit of 1885, which, it is to be 
hoped, will be a year of fewer difficulties and more 
profitable results. 








NOTES. 
_ STAIRS FOR THE MILLION. 

Wuart will withstand the tread of many feet and 
will for long continue to afford a firm foothold? 
The iron treads of the stairways, leading to the 
stations of the elevated railways in New York, 
became dangerously smooth and wore away rapidly. 
After tests with various materials, which were placed 
on successive steps of the same stairway, a rubber 
covering containing rungs of iron was selected as 
best suited for the purpose. The hard slate upon 
the stairways to the suspension bridge between 
New York and Brooklyn, has worn away so rapidly 
that it has been necessary to cover them with wood, 
which can easily be removed as the wear renders a 
new tread necessary. A wood mosaic composed of 
blocks of maple cut across the grain, is frequently 
used in vestibules of public buildings and in pas- 
senger elevators in place of ceramic tiles. The 
wood is rendered still more durable by boiling in 
linseed oil under pressure, until the pores are 
thoroughly impregnated withthe oil which dries after 
boiling. 

MOVEMENTS OF CAMFHOR IN WATER. 

Mr. Casamajor has described the peculiar motions 
of grains of gum camphor when placed on the 
surface of water, attributing them to frictional 
electricity. Recently, however, Mr. T. Hart, of 
Dartford, has shown reasons for regarding this ex- 
planation as inadequate. He finds that if a drop of 
cellodion be gently placed on the surface of water 
the movements which it displays are very nearly iden- 
tical with those of lighted camphor. Camphor when 
lighted and laid on a piece of floating paper travels 
in a li ear direction, instead of in the irregular paths 
described by a piece of lighted camphor by itself. 
Mr. Hart concludes that the camphor, owing to the 
incoherence of its substance and its adhesion to 





water tends to spread itself over the surface, and in 
doing so the motions of the particles give rise to 
motion of the mass. Gradual dissolution of the 
mass is a feature of the action. Other materials 
besides collodion, for example, solid bodies painted 
with benzol, turpentine, or colza, go through 
movements resembling those of camphor. 


An American Gas-LicHTED Buoy. 

The form of gas-lighted buoy shown by the 
accompanying illustration, has now been before the 
American public for some time, having been intro- 
duced by Mr. J. M. Foster more than three years 
ago. It is composed of a group of lap-welded 
cylinders, which are strong enough to withstand 
the heaviest blow the apparatus would be likely to 
receive. Each cylinder forms an independent 
water-tight compartment, and has an independent 
non-return valve, which would prevent the escape 
of gas should any of the other cylinders be injured. 
The gas used is made from petroleum, and is com- 
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pressed to 40 or 50 atmospheres. The necessary 
regulating valve is applied for reducing the pres- 
sure to that required for illuminating purposes. 
The invention has been tried by the United States 
Lighthouse Board in Carrituck Sound, North 
Carolina, where nine beacons were fitted, and a 
suitable plant for the manufacture of the gas 
erected. According to the report of Major Babcock, 
the engineer to the Board, the system gave every 
satisfaction. In another report of a gas-lighted 
beacon, the cost is said to come ont slightly in 
favour of the gas as compared with oil, but the 
comparison as to luminosity was greatly in favour 
of the Foster system. 


South Arrican Rariways. 

A vigorous commencement has now been made 
with the construction of the railway extension from 
the Orange to Kimberley. Upwards of ten miles 
of rails have been fixed since the commencement of 
the works some two months since, and the ap- 
proaches to the Modder are in progress. A 
cutting on the Kimberley side of the Modder will 
extend about a mile from the margin, and an 
embankment from the cutting will form one 
approach to the bridge. The greater part of the 
ironwork for the bridge has arrived and every 
effort will be made to complete it, as it will 
materially assist the progress of the works generally, 
since it will enable the contractors to dispense with 
the use of punts, boats, &c., in the conveyance of 
materials from one place io another. There are 
about 250 men now at work at the Modder, their 
wages averaging 5s. perday. The probable cost of 
the extension is returned at 222,072I., viz. : Kim- 
berley Station, 28,5001. ; three intermediate stations, 
24,5001.; permanent way and ballasting (not 
including freight), 53,5721. ; cuttings or earthwork, 
62,0001. ; 15 small cottages, 6000/.; bridges and 
culverts, 30,0001. ; maintenance, 10,0001. ; sidings 
for crossing trains, 1000/.; road divergencies, 
5001. ; temporary bridge and transit of materials 





over the Orange, 5000/. ; level crossings, 50001. ; 


and gradient posts, 500/. The cost of the rolling 
stock, which will be obtained from England, is esti- 
mated at 163,000. The contractors for the con- 
struction of the line are Messrs. Firbank, Pauling, 
and Co: 


M. Henri Tresca. 

We regret to announce the death of M. Henri 
Tresca, the eminent French physicist and mecha- 
nical engineer. He was born at Dunkirk in 
1814, and studied at the Polytechnic School, on 
leaving which he entered the corps of the Ponts et 
Chaussées. He took a leading part in the Great 
Exhibition of 1851, in which he was principal 
inspector of the French Section. He occupied the 
Chair of Industrial Mechanics of the Conservatoire 
des Arts et Metiers, of which Institution he was a 
sub-director. In 1865 he was created an officer of the 
Legion of Honour, and in 1872 he was elected a 
member of the French Academy. During the 
Commune M. Tresca was in Paris and rendered 
good service by courageously shutting the doors of 
the Conservatoire and preventing the mob from 
gaining possession of the cannon there exhibited. 
He was also a member of the Committee appointed 
to watch and report on the famous experiments 
carried out by M. Marcel Deprez in the electrical 
transmission of power, and narrowly escaped losing 
his life by inadvertently introducing his body into 
the electrical circuit. It will be remembered that 
M. Tresca took a very prominent part in the Inter- 
national Congress of Electricians at the Paris 
Electrical Exhibition of 1881. His two principal 
published works were ‘‘ Cours de Mécanique Ap- 
pliquée ” and ‘‘ Ecoulement des Liquides.” 


THe Survey ror THE New Arctic TRADING 
Route. 

A recent letter from Ottawa states that the 
Arctic steamer Alert sailed from Halifax on the 
27th ultimo for Hudson’s Bay, Dr. Bell, of the 
Canadian Geological Survey Staff, accompanying 
the expeditiqn as chief scientific officer, with his 
assistant Mr. M‘Naughton, late of the United 
States Geological Survey. After visiting the various 
points at which observation parties were stationed 
during last winter, and landing fresh parties to 
relieve those who might be taken off, further surveys 
in the vicinity of the stations were to be made, 
magnetic observations taken, and all the informa- 
tion possible obtained regarding the resources of 
this unknown land. Arrangements had been made 
for the erection of beacons, where practicable, on 
prominent points of danger, and for the examination 
andsurvey of all harbours in Hudson Bay. For many 
years a channel has been laid down on the maps 
parallel with Hudson’s Straits, supposed to be 200 
miles long, and no record exists of its ever having 
been sailed through. Lieutenant Gordon, R.N., 
in command of the Alert, will make an effort to 
ascertain if this channel really exists, or if it is 
only a myth reported by the Esquimaux. If found 
to be a reality and feasible for navigation, it will go 
a long way to solve the problem of a short route 
to Europe from the far North-West. In a ‘‘ Note” 
which we published some weeks ago, we stated that 
Captain Adams, the well-known Arctic navigator of 
Dundee, had left this country to take part in the 
expedition. He did not accompany Lieutenant 
Gordon from Halifax, having made other arrange- 
ments prior to the departure of the expedition. 


THE OxIDATION AND Bronzinc oF METats. 

In the National Armoury, Springfield, U.S.A., 
all the metallic parts of small arms, except those 
requiring to be case-hardened, and those coloured 
in tempering are oxidised by immersion in melted 
nitre mixed with a few pounds of peroxide of 
manganese. A cast-iron pot or vessel, built into a 
furnace, contains the mixture heated to such a 
point that a pinch of sawdust thrown on to the sur- 
face takes fire. The objects to be treated are 
suspended from hooks above, and are lowered into 
the fluid, when they are moved about until they 
attain the desired colour. They are then lifted out 
and left suspended until the nitre has dropped off 
and they have cooled to the temperature of boiling 
water, when they are washed and finally dipped in 
a bath of sperm oil. All articles that are likely to 
be injured by distortion are dipped vertically, and 
the mixture is allowed to penetrate the inside of 
the rifle barrels. The result is the formation of a 
coating of magnetic oxide of iron which has a very 
fine colour, and withstands the action of moisture. 
It is necessary that the nitre should be refined. 
The crude salt of commerce does not give a satis- 
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is gained when the metallic surface is smooth and 
free from the markings of the polishing material, 
but not highly polished. A smooth polished 
surface of cast iron treated with nitre is given a 
good bronze colour. There is no danger of ex- 
plosion from the process if the objects be clean, and 
even if the pot of nitre be upset on the fire nothing 
worse occurs than the evolution of a suffocating gas. 
The process has been worked out by Lieutenant- 
Colonel A. R. Buffington. 


RatLtway ACcIDENTS IN Russia. 

‘Although the necessity for continuous automatic 
brakes has been frequently demonstrated in this 
country, these appliances would seem to be, in 
some respects, even more essential in Russia, owing 
to the political condition of that country. On the 
8th of this month the mail train on the Nicolai 
Railway from St. Petersburg to Moscow, left the 
rails when running at full speed, and that a most 
disastrous calamity was not the result, was, it 
appears, mainly due to the fact that the train was 
fitted throughout with the Westinghouse brake. 
The Regterungs-Anzeiger gives some further par- 
ticulars which confirm the idea that this so-called 
accident was the result of a crime. Our con- 
temporary says: ‘‘It was established beyond doubt 
by the judge of Twer and the police, that the 
derailment of the mail train was brought about 
. by miscreants who had unscrewed one of the rails 
of the Moscow line. This rail was found lying on 
its side at a distance of about 17 in. from its 
normal position ; whilst the bolts, nuts, keys and 
spikes, &c., which had been taken out, were found 
by the side of the detached rail. The permanent 
way was considerably damaged for some distance. 
The sleepers were of excellent quality and were 
laid in 1883. Not a single person was injured, 
and in the opinion of the inspector, who had been 
ordered by the minister to investigate the accident, 
the fortunate results were principally due to the 
powerful action of the Westinghouse automatic 
brake with which the train was fitted, and also to 
the massive construction of the carriages, which 
were built on the American system.” This is by 
no means the first mishap of the kind which has 
happened on this railway, and on several previous 
occasions fatal results have been avoided, as in the 
present case, by the use of the Westinghouse brake. 


Direct Propuction oF IRoN FROM THE ORE. 

The direct production of iron from its ores seems 
constantly to attract experimenters undeterred by 
the very many failures recorded in this field. The 
Engineering and Mining Journal of New York 
notices another attempt in this direction made by 
Dr. Eames, of Sing Sing, New York, and speaks of 
it in such terms as to lead us to infer that Dr. 
Eames has obtained very much more of a practical 
success than any of his predecessors. The ore is 
mixed with 15 to 20 per cent. of an impure graphite 
and heated moderately in a reverberatory furnace. 
Thus, 500 lb. of ore with 100 lb. of graphite, are 
heated for 2$ hours in a furnace with a hearth 8 ft. 
by 4ft. and 2ft. 3in. high. The heat is kept so 
low that the silicious gangue of the ore is not fused 
and no phosphorus is reduced. The graphite pro- 
tects the iron from oxidation. This latter point is 
emphasised as the one wherein Dr. Eames has 
gained advantages over all his predecessors. He 
claims that he obtains all the iron contained in the 
ore, as also that contained in the graphite, which 
amounts to from 1 to 16 per cent. of the graphite 
used. The fuel employed is producer gas, the coal 
consumption being 45 lb. to each charge of 500 lb. 
of ore. The low temperature, and the fact that the 
charge is not rabbled or worked in any way in the 
furnace, cause the bill for wages and ‘‘ wear and 
tear” tu be very low indeed. The sponge-iron pro- 
duced is stated to be very pure. It is not said how 
it is handled after the 2} hours’ reduction, but it is 
intended for use in the open-hearth steel process. 
Occasionally very good bar iron can be produced by 
direct hammering of the sponge ; but all former 
experience having shown that it is not practicable 
to remove the mechanically contained impurities 
from spongy iron by hammering, it is not intended 
to make use of any of the ironinthis manner. Dr. 
Eames estimates that with a 50 to 100-ton plant he 
can produce sponge at 16 dols. to 18 dols. per ton. 


THe GuIpE-BLADE PROPELLER. 

Our transatlantic contemporary, the Mechanical 
Engineer, has reproduced from our pages the illus- 
trations and description, which we published on 
pages 361 and 363 ante, of the small light draught 
steam launch, built for the River Nile, by Messrs, 








Thornycroft and Co., of Chiswick. Our contem- 
porary, however, cannot reconcile the speed of the 
boat with the other particulars of trial, stating, 
‘“*there is some discrepancy as to the speed said to 
be realised.” Our figures were 184 miles per hour, 
‘*while,” says the Mechanical Engineer, ‘‘ the entire 
revolutions of the screw would give only 18 miles 
without slip.” We were rather puzzled at first 
how our contemporary obtained the data upon 
which to put us right, as we purposely avoided 
stating the pitch of the propeller, but on reading 
further we find that our friend has estimated the 
pitch at 36 in., and has worked out his results on this 
assumption, thereby making the speed of the boat, 
allowing 20 per cent. slip, as 142 miles per hour ; 
‘*in itself a fine performance,” says our contem- 
porary, ‘‘but which is certainly not 18 miles.” 
Now the slip calculated from the mean pitch of the 
propeller was, at the speed of 18.449 miles, 61.6 per 
cent. in place of 20 percent., so had the Mechanical 
Engineer's computation of the extreme pitch that 
could be given to the propeller been warranted, the 
performance could hardly have been styled a fine 
one. Unfortunately, however, for our friend’s 
hypothesis the mean pitch of the screw was really 
8 ft. in place of 36in., and the slip estimated from 
this would be, as we have said, nearly 62 per cent. 
The speed due to 528 revolutions per minute and 
8 ft. pitch is 598 x 8% 60 

5280 
the actual speed being 18.449 miles the slip is 100 x 
48 - 18.449 ee ; : 
a 61.6 per cent. The slip calculated 
from the mean pitch is, however, inexact witha 
guide-blade propeller, and it was for this reason that 
we did not give the pitch of the screw in our former 
description. The surface of the blade should be 
divided radially into a number of small parts and 
the slip estimated for each part in succession. By 
this method the slip will be found to be about 40 per 
cent. There is more in the philosophy of the 
Thornycroft guide-blade propeller than at first sight 
is apparent, and those who wish to investigate the 
subject further may refer to the following of our 
pages, viz., vol. xxxii., page 651 ; vol. xxxiv., page 
418; vol. xxxv., pages 460 and 463. 


Tae Inpran Pustic Works DEPARTMENT. 

Mr. E. H. Carbutt, M.P., has recently addressed 
a letter to the Earl of Kimberley upon the reorga- 
nisation of the Indian Public Works Department, 
with the special object of securing the much-needed 
reform in favour of the large and important body 
of civil engineers engaged by the Indian Govern- 
ment. This is no new subject with Mr. Carbutt, 
who four years ago approached it in the House of 
Commons, and secured the promise of Lord Hart- 
ington that the matter should have his careful atten- 
tion. This promise, although it appears to have 
been faithfully kept, has not produced such good 
results as might have been expected, and but little 
has yet been done to adapt the conditions of service 
to existing circumstances, which it is quite unne- 
cessary to remark are wholly changed since the 
rules were framed, some of the worst points of 
which remain, despite the trifling modifications 
that have been effected from time to time. In his 
letter to the Earl of Kimberley Mr. Carbutt 
recapitulates the principal points of his letter to 
Lord Hartington which was written in 1882. First 
in reference to the term ‘‘ uncovenanted,” which, as 
Mr. Carbutt rightly points out, was, however suitable 
for native employés of the East Indian Company, 
wholly unsuitable for civil engineers. In a despatch 
by Lord Hartington dated March 22, 1883, it is stated 
in reference to this term, ‘‘ That it is no longer ap- 
plicable to them (the civil engineers) and should be 
dropped in India as it is here, in all official notifi- 
cations.” It was not, however, till two years later, 
that is to say, in February last, that a circular was 
issued by the Indian Government ordering that 
the objectionable term should be discontinued, as 
applied to civil engineers, but should be retained 
in referring to some other classes of civil servants. 
The second point deals with equality of pay, and 
the discontent which is inseparable from the fact 
that while civil and military engineers draw the 
same salaries, the latter receive their military pay 
in addition, and half their civil pay when withdrawn 
from their work by military requirements. This 
obvious injustice was duly considered at the India 
Office, and instructions were despatched to the 
Indian Government that it should be brought to 
anend. No notice of these instructions was taken, 
however ; on the contrary, it has been laid down 


= 48 miles per hour, and 











recently that Royal Engineers are to draw their 
military pay in addition to certain increase in salaries 
that had been granted. The other points touched 
upon in Mr. Carbutt’s letter—promotion, pensions, 
retirements, &c.—all show necessity for reform, 
which appears to be difficult, if not impossible, under 
the present organisation of the department. It is 
very justly pointed out that this difticulty largely, 
if not wholly, arises from the fact that the civil 
engineers in India are in no wise represented at the 
councils of the India Office. As Mr. Carbutt says, 
the department ‘‘ is compelled to rely on the advice 
and opinion of ofticers of Royal Engineers who have 
served in India,” and whose feelings must unavoid- 
ably lean towards their brother ofticers. The per- 
sistence with which the civil engineers in India 
have kept their grievances before the home autho- 
rities, and the powerful advocacy which the merits 
of their cause has secured for them, have already 
borne good fruit, and we have but little doubt that 
before long the present unsatisfactory condition of 
things will be removed. 


AUTOMATIC SPRINKLERS. 

American textile mills and other industrial estab- 
lishments are very generally equipped, at least in 
their most hazardous portions, with systems of auto- 
matic sprinklers, which will apply a shower of water 
in any portion of rooms so protected, whenever the 
temperature reaches that of the critical point of 
the solder, generally 165 deg. Fahr. For a full 
description of the various forms of automatic 
sprinklers, and the manner of their installation, 
including tests of. their several features, we refer 
our readers to ENGINEERING, January 2, 16, and 
February 6, 1885. The use of such apparatus has 
been almost wholly confined to mills insured in the 
Mutual Factory Companies of the New England 
States, which, in recognition of their value, made 
special concessions in premiums wherever they were 
installed. Latterly, all classes of insurance com- 
panies reduce premiums upon property equipped 
with automatic sprinklers. Although the concep- 
tion of a sprinkler operated by the action of the 
heat of an accidental fire upon a fusible seal or 
joint, is undoubtedly English, the first practical 
application of the principles embodied in these de- 
vices is American. Their use in American mills 
began in about 1876, and has very rapidly become 
more general. The experience of the Boston 
Manufacturers’ Mutual Fire Insurance Company, 
upon a comparison of the fires upon property pro- 
tected by sprinklers, and upon property protected 
only by other apparatus, is as follows : 

Fires on Property protected by Sprinklers. 

















Year. | Fires. Claims. Losses. 

dols. 

1877 : 4 None None 

1878 ae os 5 None None 
1879 ie wedl 4 1 512.77 
1880 see eee] 6 2 1,192.72 
18s1  ... | 8 3 1,345.40 
1882 ade Saal 19 5 | 1,567.97 
1883 See | 24 8 20,582.34 
1884 ee me 33 12 | 8,976.81 

} — 

Totals... 108 31 | 34,178.01 
Average loss per claim e 1,102.51 
ae a ure... ste 331.82 





On the other hand, the statement of the losses 
upon mill property where the protection was limited 
to other apparatus is as follows : 

Fires on Property not protected by Sprinklers. 





Year. | Fires. Claims. | Losses. 

















dols. 

1877 Sun ne 44 32 778,886.95 
1878 ei ey 62 26 233,535.26 
1879 ee ey 45 17 50,803.32 
1880 “ on 80 30 775,008. 36 
1881 aie a 76 31 464,883.03 
1882 = we 120 32 866,873.93 
1883 dus ee 70 23 482,980.91 
1884 oe ae 56 36 657,136.29 
Totals ...| 553 L. 1997 4,310,108.05 
Average loss per claim 19,987.26 


” ” fire 7,794.05 





A comparison of the averages of the two sets 
of results show that for all fires, there is a 
difference of 7,464.23 dols.- per fire in favour 
of the automatic sprinklers. In addition to the 
103 fires in the company cited, which occurred 
over automatic sprinklers, there have been 92 
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fires recorded over automatic sprinklers, upon pro- 
perty not insured in this company, making 195 such 
fires. It is claimed that all of the property in 
question is of the same class of manufacturing pro- 
perty, and strictly comparable as to insurance 
sremiums and nature of tires. At the rate of 
,464.23 dols. per fire, this represents a saving of 
1,455,134.85 dols. (say, 300,000/.) in eight years, 
about three-eighths of the whole number of sprinkler 
fires occurring in 1884. This comparison is an 
under estimate of the amount of property saved by 
the operation of automatic sprinklers, because for 
a long time the introduction of such equipment was 
confined to the most dangerous portions and pro- 
cesses, where danger from destructive fires was 
most apprehended, and it is only recently that it 
has been customary to erect them over rooms con- 
taining ordinarily safe processes. 


WorKING AURIFEROUS PyrITES IN TRANSYLVANIA. 


A considerable quantity of ores, chiefly pyrites, 
which contain gold and silver, are still mined and 
worked in Transylvania. Of late years, owing to a 
falling-otf in the produce of the ores, several mines 
and works are closed, but the smelting works at 
Zalathna are still at work, making use of a combi- 
nation of processes recently introduced in place of 
old ones which no longer yielded any profit. The ores 
containing any paying amount of free gold and silver 
are amalgamated at the mines. The residues from 
this, and other ores not amalgamated, are taken to 
the smelting works, where at present about 1600 
tons per year are treated, containing an average of 
260 to 300 grammes of auriferous silver per ton of 
ore. The ores are first calcined partly in heaps and 
partly in shelf-burners on Bode’s system. The sul- 
phurous acid formed is made use of, partly for the 
production of sulphuric acid, and partly for pro- 
ducing sulphur, as will appear below. The cal- 
cined and uncalcined ores are smelted in cupolas in 
conjunction with other substances, so as to yield a 
matte or regulus. In this matte the precious metals 
are concentrated, as also the small quantity of 
copper and lead contained in the ores. The amount 
of gold and silver together is about 550 to 630 
grammes per ton of matte. The copper in the 
matte is a little over one-half of one per cent., so 
that it is really almost wholly sulphide of iron. This 
matte is now treated directly with sulphuric acid. 
It is ground fine and sieved, and then fed into lead- 
lined boxes filled with acid and provided with 
agitators. The cover of the box, or tank, has three 
openings, one for feeding in the matte and acid, 
one for drawing off the sulphuretted hydrogen gas 
for the manufacture of sulphur, and another for 
burning this gas, when it is not convenient to 
utilise it for producing sulphur. The tanks are 
heated by steam. The work is carried on so that 
in twenty-four hours 1600 kilogrammes of matte are 
worked in six tanks by fifteen workmen. By this 
treatment about half the iron is dissolved out from 
the matte, the corresponding su!phur being liberated 
as sulphuretted hydrogen. The insoluble residue 
amounts to some 25 per cent., and in this the 
auriferous silver is concentrated to 1800 to 2500 
grammes per ton; the copper to 3} per cent. of 
the residue. The solution of sulphate of iron is 
worked up for sale as copperas crystals. The rich 
residue is smelted with rich ores, and materials con- 
taining lead, in order to obtain most of the precious 
metals in lead ready for cupellation. The mixture 
is so arranged that forevery kilogramme of auriferous 
silver in the charge there shall be 250 kilogrammes 
of lead. The result of the smelting is a rich 
lead containing at least 5000 grammes auriferous 
silver per ton, and a matte containing 800 to 900 
grammes per ton of the precious metals, with 
about 10 per cent. of copper and 10 per cent. of 
lead. Therich lead is cupelled direct and the auri- 
ferous silver sent to the mint. The enriched matte 
is treated with acid, like the first matte, and the 
residue returned again to the smelting with lead. 
This is repeated two or three times, till finally a 
matte results with up to 25 per cent. of copper. 
It is then treated by heating with stronger acid to 
extract most of its copper. The residue returns 
again to the smelting, while sulphate of copper 
is obtained from the liquor by crystallisation, 
or copper is precipitated by means of iron, as 
best pays. One of the most interesting por- 


tions of the work done is the production of sul- 
phur by the utiisation of the well-known reaction, 
by which sulphuretted hydrogen and sulphurous 
acid decompose one another into free sulphur and 
water. 


The sulphuretted hydrogen from the treat- 





ment of the matte with sulphuric acid, and a por- 
tion of the sulphurous acid from calcining the ores, 
are brought together in wooden towers provided 
with shelves, over which a solution of calcium 
chloride trickles down the towers. As is well 
known, if the two gases act on one another in the 
presence of water only, the separated sulphur is 
obtained in a form almost impossible to collect, 
either by letting it deposit or by filtering. But the 
presence of some salt in solution has a very marked 
and curious action, causing the sulphate to be 
separated ina form which rapidly and completely 
settles. This was discovered some years ago by 
Schaffner and Helbig. The sulphur so obtained is 
finally melted under water ata pressure of 1? atmo- 
spheres. The yearly production of sulphur is some 
16 tons, and most of it is used at once for manu- 
facturing sulphide of carbon for use in the vine- 
yards, 








CAISSONS AND TRAVELLING BRIDGES 
FOR DOCK ENTRANCES. 

In ashort paragraph in our issue of June 5 men- 
tion was made of a new harbour bridge having just 
been opened at Greenock, and we now proceed to add 
some particulars in regard to that excellent bit of en- 
gineering work and one or two cognate matters. The 
spanning of the entrance tothe West Harbour has been 
done by means of a travelling and folding bridge, the 
formal opening of which was accomplished in less than 
three minutes. It is 103 ft. in length, 32 ft. in height 
from rail to deck, and 20 ft. in width, and it is capable 
of carrying a 30-ton locomotive. Its total weight is 
375 tons, four-fifths of which are water borne by 
three displacement tanks below low water; and the 
remaining fifth represents the weight of the bridge 
resting on the rails when in working order. The 
rails are about 213 ft. in length, and are 17 ft. apart 
from centre to centre. Over them, at low water, there 
is a depth of 16ft. of water, which becomes 26 ft. at 
high-water ; and the deck or platform, which is 16 ft. 
6 in. in width, is 6 ft. above high water. The chamber 
formed under the roadway of the quay for hauling the 
bridge into is 112 ft. long by 24 ft. wide and 30ft. in 
height. By means of hydraulic machinery the bridge 
is hauled into and out of this chamber at the rate of 
45 ft. per minute, against the calculated time of 35 ft. 
per minute. A bridge of this type serves all the pur- 
poses of aswing bridge, and at a total cost in this case, 
inclusive of rails and chamber, of about 12,000/., or 
one-fourth of that of any other ordinary bridge. It 
does not occupy any of the quay room anda small 
hydraulic engine is sufficient to open and close it. 

The designer of this bridge, Mr. W. R. Kinipple, 
engineer to the Greenock Harbour Trustees, remarked 
on the occasion of the formal opening, that he had de- 
voted a considerable amount of attention, extending 
over a long period, to caissons and travelling bridges 
for dock entrances with the object of reducing the great 
expense of dock gates and swing bridges, such as are 
generally adopted, with their several sets of hydraulic 
machinery to work them, and of keeping the quays 
clear of the obstructions necessarily involved by their 
use. In 1856 he prepared drawings for a bridge similar 
to that just brought into use at Greenock; and in 
December, 1859, he designed a travelling caisson with 
a folding bridge for the entrance to the King and Queen 
Dock, Rotherhithe, but the proprietors did not adopt it, 
as a roadway across the entrance was not required. In 
1865 he laid before Messrs. Westwood and Baillie 
several methods of raising and lowering the deck of a 
caisson, but he felt that none were so simple in cha- 
racter as his first design in 1856, namely, a lifting lever 
or set of levers connected to form a parallel motion 
similar to an ordinary parallel ruler (from which he 
took the idea), counterbalancing weights being added. 
This was, in fact, a development of an ordinary lifting 
bridge, and was so arranged that the deck would fall 
low enough to pass under the covering platform 
of a recess. As to the rollers, these have been in 
use on many hundreds of dock gates throughout 
the world—some of them for more than half a 
century—without giving the slightest trouble, even 
although working in thick mud, such as is met with in 
the Thames, Mersey, and Humber, where, in many 
instances, silt or mud several feet in depth has to be 
periodically removed. 

Rollers under a travelling caisson or bridge have 
far less to contend with than under gates. Sir John 
Alleyne, when on a visit to the Garvel Graving Dock 
shortly after it was in working order, pronounced it to 
be the simplest and best combined bridge and caisson 
he had seen, as it required but one small hydraulic 
engine to work it ; and further, that by being mounted 
on rollers it could be hauled into and out of its recess 
at any time of the tide. That was a saving not only 
in machinery, but also in the number of hands required 
to work the entrance. The success of such bridges 
and caissons may now be considered as having been 





fully established, seeing that the first one erected at 





the Garvel Graving Dock caisson has worked satis- 
factorily for the last twelve years, and that similar 
caissons have been adopted at Monte Video, Quebec, 
—— Aberdeen, James Watt Dock, Greenock, 
and were proposed to be used at the new graving dock 
at Glasgow. There are also bridges of the lifting 
type which do not interfere with roadways or quays ; 
and, according to Mr. Kinipple, early in the seven- 
teenth century one of the members of his family left 
Hull for Copenhagen, and erected there across the 
harbour, in 1620, a bridge with a central opening, or 
lifting span, and although it has been rebuilt two or 
three times since that date, it still bears the name of 
‘* Kinipple’s Bridge.” At present there are five lift- 
ing bridges in Copenhagen, which are said to be much 
preferred to swing bridges, as they do not interfere with 
the roadways or quays. The present development or 
improvement of bridges connected with harbours is, 
therefore, but a continuation of the idea of the bridge 
erected at Copenhagen 265 years ago. 

In connection with the works involved in the great 
improvement made at the West Harbour of Greenock 
through Mr. Kinipple’s professional skill, Messrs. W. 
and J. York did the quay works; Messrs. Wilson and 
Co., aided by Mr. James Lamont, constructed the 
travelling and folding bridge; and Messrs, Tannett, 
Walker, and Co., Leeds, supplied the hydraulic ma- 
chinery for hauling the bridge. 








IRON TELEGRAPH POLES. 

Tue War Office has entrusted Messrs. Siemens 
Brothers, Limited, with the contract for the Suakim- 
Berber military telegraph, and the system adopted is 
a combination of Messrs. Siemens’ latest patent tele- 
graph poles, and Messrs. Le Grand and Sutcliff’s patent 
dwarf pile for the foundation. The application of this 
dwarf pile to telegraph poles is but one of the many 
uses for which it is adapted, among which may be men- 
tioned railway signal posts, electric and other lamp- 
posts, &c. Messrs. Siemens Brothers have within the 
last few years taken up its exclusive working so far as 
electric purposes are concerned, and have already 
employed it for hundreds of miles of line in various parts 
of the world, including the Imperial Brazilian Telegraph 
and the Western Australian line. 

We illustrate one form of the dwarf piles. Itis made 
of cast iron, slightly taper for entering the ground, and 
again tapered off to receive the pole. As will be seen 
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in Fig. 1, it is driven forcibly intothe ground by means 
of a wrought-iron rammer, which strikes the blow just 
above the point of the pile, a little piece of old rope or 
a handful of earth serving as an effective cushion for 
the blows and preventing tracture. 

Fig. 2 shows the pole erected complete. One or two 
men can thus fix it in the ground on an average of less 
than 5 minutes. The pole, which is a taper tube, is 
attached in a most effective and simple manner by 
being slit at the bottom, which thus readily adjusts 





itself to the taper top of the piles ; a wrought-iron ring 
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driven over the slits securely fastens the whole. The 
economy and rapidity effected by the combination of 
these two simple appliances may be inferred by the 
fact that two men can now erect two miles of posts in 
a day, a task which upon the old system of excavation 
occupied no less than eight to ten men. 

A very important feature of the dwarf pile foundation 
is that the wire can be run along immediately the poles 
are erected and the work be finished off, because the 
earth has not been disturbed and the pole is as rigid as 
it would be in twelve months under the excavating sys- 
tem. Inthe matter of facility and economy of transport 
the advantage of this system is —— marked, for the 
whole weight of a dwarf pile and taper pole, the com- 
bined length of which is about 20 ft, is but 110 1b., 
and thus four complete poles and piles can be carried 
by a single camel, and the whole materials for six miles 
of line can be conveyed by thirty animals. Messrs. Le 
Grand and Sutcliff's works are at 100, Bunhill Row, 
London. 








FOREIGN_AND COLONIAL NOTES. 
French Railway Extensions.—The French Minister of 
Public Works has deposited a Bill providing for the con- 
struction of pos | miles of new lines in France. The 
construction of the greater part of these lines will be 
undertaken by the Paris, Lyons, and Mediterranean, and 
the Orleans Railway Companies, 


Locomotives in the United States.—The most reliable 
official figures show that there are 29,227 locomotives of 
all kinds belonging to the railroads of North America. 
Reckoning the life of a locomotive at twenty-five years, 
1169 locomotives ought to be built annually to maintain 
the stock. It is believed that last year the renewals of 
locomotives were far below the necessary requirements. 


French Narrow Gauge Railways.—It is announced that 
about 620 miles of narrow gauge railway are about to be 
constructed in France. alf these new lines are to be 
constructed in Brittany by the Western of France Rail- 
way Company. The remaining half will be carried out 
in the department of the Var. 


New Zealand Locomotive Building.—The New Zealand 
Government has invited tenders for ten locomotives to be 
manufactured in the colony. ‘ 


New Zealand North Island Trunk Railway. — Mr. 
Ballance, native minister in New Zealand, has arranged to 
meet a gathering of natives in the Waikato, to discuss with 
them questions relating to the New Zealand North Island 
Trunk Railway. Surveys of the line are being pushed 
forward, and contracts for some sections of it are expected 
to be let shortly. 

Australasian Population.—At the close of 1883, the 
estimated population of Australasia—that is, Australia, 
Tasmania, and New Zealand—was 3,091,887. The popu- 
lation of the Antipodean group of colonies is now growing 
at the rate of about, 110,000 per annum. 


Rolling Stock on the Orleans Railway.—The Orleans 
Railway Company has given out orders for 135 locomo- 
tives. Tenders have also been invited by the same com- 
pany for the supply of a considerable number of trucks. 


Water Supply of Rome.—The Belgian General Water 
Pipes Company has just obtained an order for 8500 tons 
of pipes required in connection with the water supply of 
Rome. 

Pig in Germany.—The production of pig iron in Ger- 
many in the first two months of this year amounted to 
616,728 tons. The corresponding production in the cor- 
responding period of 1884 was 553,437 tons, 

Italian Railwauv Progress.—The budget of the Italian 
Minister of Public Works proposes an outlay of 2,239,964/. 
for railway construction purposes. Of this sum 2,010,000/. 
is to be provided by the Italian Treasury, while the 
balance of 229,964/. will remain at the charge of certain 
Italian provinces. 

Steam Navigation on the Danube.—The Danube Steam- 
ship Company has announced a dividend of 4 per cent. for 
1884. The corresponding dividend paid for 1883 was 6 per 
cent. The past year was the worst which the company 
has experienced since 1876. 

Gas at Paris.—The production of the Parisian Company 
for Lighting and Heating by Gas was consumed in 1884 to 
the extent of 287,443,562 cubic metres. The correspond- 
ing consumption in 1874 was 160,652,202 cubic metres 

Tasmanian Railways.—The first sod of the Fingal Rail- 
way has just been turned in Tasmania. The line is to be 
rapidly proceeded with. 

Victorian Dejences.—The Victorian Minister of Defence 
has submitted to the Premier a memorandum relative to 
the temporary defence of Port Phillip pending the com- 
pletion of permanent works. The original design for a 
fort has undergone considerable modifications and all but 
a few minor details have now been settled. 

French Railways and French Artillery. — The Paris, 
Lyons, and Mediterranean Railway Company is about to 
construct a number of 20-ton trucks for the conveyance of 
artillery matériel. 





ENGINEERING Society, UNIVERSITY COLLEGE, LONDON. 
—The first annual dinner of this Society took place on 
Tuesday evening last at the Holborn Restaurant. The 
attendance was large, and all that could be wished, many 
distinguished guests being present, among whom was 
Professor Alex. B. W. Kennedy, M. Inst. C.E., President 
of the Society, who occupied the chair. 








ARTESIAN WELLS. 


Notes on Drilling and Boring Artesian Wells, as Practised 
in the United States of America. 
By C. W. Darter, New South Wales. 
(Concluded from page 685.) 

TuHE derrick is first: set up true over the centre of the 
bore, and the casing sunk, say 8 ft., as before described, 
to start the hole fair; then the drills may be lowered 
into the bore and started. From the sketch given of 
the gearing it will be seen that the horse-power or 
engine may be kept constantly going, clutches being 
provided for throwing either of the barrels or the Pitman 
sheave into gear when required. When the clutch at 8, 
Fig. 45, is put into gear the Pitman’sheave is given an up- 
and-down motion, equal to twice the throw of the crank 
on the end of the shaft c. As the drills sink the rope is 
lowered out by applying a pinch bar or feed lever to 
the brake wheel e and bearing down on it till the pawl, in 
the wheel on the end of the cable drum d, can be released ; 
then hold the brake and lower out as much cable as may 
be necessary, and when the tools reach the bottom again 
throw in the pawl. The lever marked f is for working 
the clutch g, which travels on a feather on the driving 
shaft and engages the cable drum for raising the tools. 
The lever h is for tightening the belt on the pulley on the 
driving shaft, and enabliny it to drive the barrel 7, whic 
carries the sand pump line; this may be a light wire 
rope, to the end of which is attached the sand pump. It 
will thus be seen that the tools can be raised rapidly by 
the cable drum ; when they are up and landed disengage 
clutch g, drop the sand pump into the bore, easing it 
down if necessary by pressing on the lever h ; and when 
filled again press on lever A and the sand pump is rapidly 
wound up, the engine or horse-power being kept in 
motion all the time. Thus a very few minutes suffice for 
raising the tools, clearing out the hole, and lowering the 
tools down to work again ; and the whole operation can 
be attended to and manipulated by one man, a second 
man only being necessary for driving the engine or 
horses; the assistance of the second man is also neces- 
sary when it comes to building, and driving or sinking the 


casing. 

When the hole is first started the tools may be kept 
short by omitting the sinker bars and jars. Should the 
hole be dry, water must be poured in from time to time, 
and when the tools stick, draw them and clear out with 
the sand pump. As soon as rock is met with it is neces- 
sary to add on the jars and sinker bar, otherwise the 
tools may stick fast in the hole; the loose action of the 
jars enables an upward blow to be given, by shortening 
in the cable and continuing to work the Pitman sheave ; 
when an upward hammering action is imparted to the 
tools this seldom fails to start them up. Should the tools 
be found to stick through the hole getting out of shape, 
a reamer should be used to true up the hole before pro- 
ceeding with the drilling. 

The description above given more particularly refers to 
the Gillespie Tool Company’s machine, but the same will 
almost exactly apply to the Pierce machine. I saw both 
machines at work at different places, and, on the whole, 
would give the preference to the Gillespie apparatus, as 
being the more compact, but in actual work I doubt 
whether there is any practical difference between them ; 
both eo and well-designed machines, and, I be- 
lieve, the best for the work to be found in the States. 

Pennsylvanian Rig.—AsI have referred to the Penn- 
sysvanian oil rig, a brief mention of its principle may not 
be out of place here. This machine is specially arranged 
for deep sinking when bores 1500 ft. to 2000 ft. or over 
are necessary. In this case the tools are made up exactly 
as before described, but larger and much heavier; tools 
4 in. in diameter and 55 ft. to 60ft. long are generally 
used for deep 7 in. and 8 in. holes. 

Over the site fixed upon for the hole is constructed 
a derrick, which should be not less than 70 ft. high, 
20 ft. square at the base, and 3 ft. 6in. at head. The 
corner timbers of the framing may be 6 in. by 6 in. 
pine, or 4 in. by 4 in. hardwood, well braced on all 
four sides, horizontally and diagonally. At one side 
is firmly set up a Sampson post, on the head of which 
is placed the walking beam. Under the outer end of 
the walking beam is placed a Bull wheel, carrying the 
cable, and on its end a crank, or what was before 
termed the Pitman, for imparting the reciprocating 
motion to the walking beam. The Bull wheel is driven 
by belting from a steam engine, set up in a shed 
some 20 ft. back. From the inner end of the walking 
beam is suspended a rod, with the temper screw attached 
thereto. The bore is usually started by what is termed 
spudding—i.e., working the tools direct from the Bull 
wheel, lifting and dropping by slacking or surging the 
rope on the wheel ; once they are their own depth below 
the surface the walking beam is brought into play. The 
rope is thrown off the Bull wheel, and the end caught by 
the temper screw ; the drilling motion is then imparted 
to the tools, and as they sink, the temper screw is slacked 
out, thus lowering the tools, at the same time turning 
them and preventing their striking twice in the same 
place. The nut of the temper screw is split and held 
by a clamping screw, so that the leading screw can be 
quickly shortened in by slacking the clamping screw ; 
at the same time a corresponding length of rope must be 

iven out, by releasing and reclamping it in a fresh place. 

When the bore needs clearing out the rope is taken on to 
the Bull wheel, and the tools quickly run up; the sand 
pump, which is worked by a light line on a second reel, 
is lowered down and the hole cleaned out. In all upera- 
tions of drilling too much care cannot be taken to insure 
the bit or drill being kept up to proper gauge. For this 
purpose it is desirable to have a duplicate of each pattern 
of bit used, and with the help of a portable forge, which 
should always accompany a drilling outfit, the spare bit 








can be forged to gauge and got ready for work again 
without delaying the drilling. The club bit, with its 
hollow or grooved centre, is specially designed for con- 
veniently forging to gauge. 

This class of drilling has been carried on to such a vast 
extent through the oil regions that the men engaged in 
the work have become remarkably expert, so much 80, 
indeed, that a bore 1200 ft. deep can often be put down 
in about twenty-five days, and at a total cost of about 
2000 dols. (say 400/.). visited the Bradford, Pennsy]- 
vania, district early in June, 1883, and saw from local 
statistics that during the month of May 226 bores had 
been completed, and on the Ist of June that year 384 
bores were in a in the neighbourhood. 

Upon completion of the bore, and if oil had been struck, 
the derrick, together with the walking beam, engine, 
&c., is usually left in place ; for although the hole may 
spout oil at first it will most probaly cease to flow after a 
time, and then pumping must be resorted to. A pump 
barrel, with the necessary foot valves, &c., is then let 
down the bore and there fixed and worked by long 
sucker rods, the upper ends of which are attached to the 
walking beam, which, as before described, is set in motion 
by the engines and the oil thus pumped to the surface ; 
but should the bore prove a failure and miss the oil, 
then the rig is usually removed, but in some parts, where 


h | timber is plentiful and ~~ it hardly pays to dismantle 


and remove the derrick. Throughout the oil regions the 
hill sides and valleys may be seen thickly dotted over 
with derricks in all directions close together. 

Although I have described the Pennsylvanian rig at 
some length, I hardly think it will be necessary to introduce 
it into this colony for the purpose of searching for water. 

Casing.—Hitherto I have referred to casing in connec- 
tion with the bores, but without describing it. A few 
words as to the various kinds of casing, their manufacture 
and mode of sinking, are here necessary. 

The class of casing I saw almost wholly used in Cali- 
fornia was what is termed rivetted sheet-iron casing. It 
is usually made from No. 14 B.W. gauge sheet iron, in 
2 ft. lengths, double thickness ; at the bottom is a forged 
steel shoe (see Fig. 31), turned with a cutting edge, and 
bored internally for the reception of a short length (about 
14 in.) of inner casing, to which it is rivetted; outside 
this comes a 2 ft. length of the outer casing, which then 
stands 1 ft. above the inner length. The tube is then 
built up of alternate lengths, each 2 ft., of inner and outer 
casing, thus breaking the joints 12in. The casings are 
made an accurate fit for one another, well tarred before 
—— together, and two or three rivets put into secure 
them. 

In country where saline waters are met with it is doubt- 
ful whether it would be wise to use this sheet-iron casing, 
there being so many surfaces exposed to corroding action 
that probably the iron would not last long; in most 
cases, therefore, it will be found cheaper in the long 
run to use the more expensive screwed tubes hereafter 
described. 

The boring or drilling tools, having to work within the 
casing, necessarily leave a considerable amount of the 
surrounding soil to be cut away by the cutting edge as the 
casing is forced down; this is found a desirable arrange- 
ment, as it insures a close fit which cuts off surface or bad 
water contained in the upper measures from the pure arte- 
sian water reached at lower depths. 

Should a hard vein of indurated sand, or soft rock, be 
passed through by the drill it may be found almost impos- 
sible to force the casing through it; in this case the side 
must be reamered out by an expanding reamer, such as 
shown on Figs. 5 and 6, page 683, thus enlarging the bore 
to the outside diameter of the casing. 

The most usual method I found practised of sinking 
casing was with a lever, as shown at Fig. 34; some planks 
are buried in the ground, or otherwise suitably loaded to 
secure the fixed end of the lever to, and then the other end 
of the lever which rests upon the casing is weighed down, 
either by the weight of the men, or by applying a pur- 
chase tackle to it. A suitable cast-iron cap must be 
placed over the head of the casing for the lever to rest 
upon during the operation of sinking to prevent its being 
crushed or injured. 

In some ground the casing sinks very freely. I saw 
some sinking by its own weight when at a considerable 
depth (over 150 ft.) below the surface ; it very frequently 
happens, however, that the surrounding friction becomes 
too great to admit of the first or 7 in. casing being sunk 
over 200ft. ; when this happens a 6 in. casing must be 
lowered down inside till it reaches the bottom, the boring 
may then proceed as before, but of course with a smaller 
bit; the weight of the free length of the 6 in. casing helps 
very materially in the sinking, it will occasionally follow 
the auger for as much as 70 ft. below the7 in. casing before 
any forcing down becomes necessary. As soon as water is 
reached and the boring is stopped, the 6 in. casing can be 
cutoff about 8 ft. or 10 ft. acne the bottom of the 7 in. 
casing by the tool shown at Fig. 9, page 683, or a tool 
somewhat similar to the reamer shown at Fig. 5 and 6, 
and the upper portion drawn out, taken apart, and used 
again in another hole; the same tool, used for lowering 
the casing can be used again for drawing it up. 

Another method of sinking the casing is by os 
hydraulic pulling jacks. A suitable cast-iron head, whic 
carries a hook at each side to attach the pulling chains to, is 
fixed over the pipe ; two 4 or 5-ton pulling jacks are buried 
in the ground, one at either side, their lower ends being 
securely fastened to a framing, which must be “sagen 
buried in the ground some 8 ft. deep round the casing 
the jacks are run out full length and the long linked 
chains upon being drawn up tight are attached to the 
hooks in the casing cap; the jacks are then pumped down, 
drawing the casing with them ; of course when steam is 
used this isa simple process, still it is effectively, although 
at a much slower rate, done by hand, This method has 
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the advantage that one man can be pumping or forcing | 
down the casing at the same time that the other men are 
carrying on the boring. 

A third method of sinking casing is by driving it ; this 
is very simply done when a drilling machine such as the 
Gillespie Company’s is used; for by taking a bolt out of 
the Pitman crank a peculiar drop action is given the 
Pitman sheave ; it is then only necessary to detach the 
drills from the end of the cable, hang on the driving 
weight, place a good block of wood over the head of the 


oi ae BS 


eee ss saree? Zeiten ies 2's 























V a 

4 

‘j et 

“4 g f q 
a 4 3 
” , 

% 2 Yr s 

i 3 }. 

; . 4 
» 4: ‘J 
x % - 
€4 4 : 
wy 3 _ 
~ «, ie 
re S 3 

54 4 

a 5 4 

3 K ‘ 

x Ss: \ 
“4 

‘ 

“4 



































Y aSeckwsicth sxe Go ER nd 





» 


a 


Wii 








o 


Tomping Werghe 
SSO RS FO Ee EIS ae ST ONT CUT OP Sea aoe 


b pip tes 








Cement wm bag 























i PN RPA eS ATES Oy ECA ICRT RE RA RAE 





casing, with a hole through it to guide the pin, then 
start the machine and a series of rapid blows can be given 
to the casing sufficient to drive it down. 

Cost of Casing.—The cost of the 7 in. rivetted casing, 
double thickness, delivered on the ground in California, I 
found averaged 75 cents (say 3s. per foot), and the 6 in. 
similar casing cost 60 cents (say 2s. 5d. per foot); this is 
based on sheet iron costing 3d. per ' oo = 28s. per 
hundredweight, delivered on the ground. 

One great advantage in the use of rivetted casing is 
that the sheets can all be cut and punched true to gauge 
for inner and outer lengths at the factory, and a number 
of plates can be safely packed together and conveniently 


sent up the country, where a very simple curving machine 


can be at hand to bend them ; they are then rivetted with 





cold rivets. There is nothing in the whole process that 
any handy man could not learn to do in a very short time, | 
with the very simplest appliances. 

A more permanent class of casing is made from lap- 
welded tubes, which can be procured in lengths up to 
18 ft. or 20 ft., turned and machine screwed at the ends 
as shown at Figs. 32 and 33. As this class of joint cannot 
be made on pipes less than about ,5; in. in thickness, | 
the cost of such casing is considerably greater than the 
rivetted, but it would certainly be found more durable 
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Stopping back Impure Water.—When practicable it is 
desirable to use casing all the way to the bottom of the 
bore, but this is really only possible when the boring is 
through soft measures free from rock ; when rock is met 
with the hole ought to be reamered a little, and the casing 
let as far as possible into it to cut off the downward flow 
of impure water, but should this not prove effectual to 
stop back the impure water some device such as that used 
in the oil wells for stopping the water back from the oil 
must be adopted. The method for doing this, which I heard 
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and safer to use in sinking. The cost of such casing 
properly screwed, landed in Sydney, would be about 7s. 
per foot for 7 in-, and 5s. per foot for 6 in., assuming it to 


making the screwed joints, two of which are shown on 
Figs. 32 and 33. The latter is the cheaper, but that 
shown at Fig. 32 is the better, being the only one that 
secures a flush surface inside and outside the pipe, which 
is a most im:portant matter. 

A cheap casing is sometimes used in America, made in 
lengths of 14-gauge sheet‘iron wound spirally and rivetted 
along the edge. I do not think this can be recommended 
except in very soft ground, for it is not strong enough to 
stand the end crushing strain necessary to be applied when 
pushing it down the bore. 









be obtained in fair quantities. There are various ways of | 
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was most approved of in the oil regions, where it has been 
applied to nearly every bore to keep the oil free from 
water, is by the use of what is known as a ‘‘ cap packer.” 
This is a rubber block 8 in. or 10 in. long, made almost 
the neat diameter of the bore, and lowered down on 
| the end of aninner tube. In Fig. 37, ais the rubber 
block ; 6 the inner tube, which of course must be carried 
up to the top of the bore ; ¢ is the lower tube resting on 
| the bottom of the bore, which in the case of pumping 
| wells acts as the pump barrel when fitted with a foot- 
| valve, the upper valves being attached to the sucker rods ; 

on the top of the lower tube ¢ is screwed a funnel-shaped 

piece of pipe d, which widens out nearly to the diameter 

of the bore, and is turned with a seat on its upper rim to 

receivea ferrule ¢, which slides on pipe 6, and acts as a 
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seat for the rubber block ; pipe } has a stop ring f screwed 
at its lower end to prevent the block sliding off when 
being lowered down, and another ring g at the top end to 
catch under a malleable iron ring fixed into the rubber 
block for the purpose of drawing it from the well when 
required ; there is another collar g! screwed on, which fits 
the upper end of the rubber block and bears down on it ; 
this also acts as a joint collar for the pipe. The action 
is therefore as follows : The lower end of the block rests 
on the head of the lower pipe, and the whole weight of 
the upper pipes rests upon the top edge of the block, thus 
compressing and expanding it against the wall of the bore, 
and effectively stopping the downward passage of impure 
water. 

In the case of artesian flowing wells, the lower pipe, 
which is not necessary, can be dispensed with by using 
the same apparatus, but by inserting a crossbar h, Fig. 36, 
and attaching to it a 4 in. rod of iron, which should be in 
long lengths screwed at the ends and coupled together and 
led up tothe top of the bore; the inner pipe, carrying the 
packer at the bottom, must then be suspended from the 
surface, and the 4in. rod screwed hard up to bring an 
upward pressure against the rubber block and thus ex- 
pand it. %2 

There is another simple way to make a water-tight joint 
as shown at Figs. 35 and 38. This consists of an iron tube a, 
say 4 in. in diameter with a flange b, screwed on at lower 
end against which are bolted two rubber rings, one ec, 


- about 2in. larger in diameter than the bore, the second c’, 


placed underneath a tight fit for the bore; these are 
nipped up against the flange with a ring washer e, and 
screw bolts. A calico bag about 2 ft. long and made 
the diameter of the bore is secured at its lower end be- 
tween the flange b and the rubber ring c. This bag, which 
incloses an annular space round the tube, is filled with a 
mixture of half Portland cement and half clean sand just 
moistened and made into a stiff mortar; the mouth of this 
bag is loosely closed round the pipe, which is then pushed 
down the bore till the bottom reaches sound rock, ata 
point below the strata containing the salt cr impure 
water, the cement may then be tamped firm home by a 
piece of heavy tubing, or annular cast iron weight sus- 
pended by a rope as shown on sketch. The cement will 
soon set hard and make a secure and tight joint. 

Cost of Machines and Tools.—The cost of the Gillespie 
or Pierce machines, including an outfit of one rope 
socket, one augur stem, sinker bars and jars, two bits, 
two winches, sand pump and 500 ft. sand line, 500 ft. 
of drilling cable, and a horse-power, the whole suitable 
for drilling 500 ft. deep, would be about 200/. de- 
livered in Sydney, to which might be added about 30. 
for extra fishing tools, pipe rivetters, lifters, stubs, &c., 
making an outtit in all cost about 230/.; but even this 
would have to be exceeded in the first instance by any 
one commencing to bore, as it would be necessary to pro- 
vide a portable forge, some blacksmiths’ tools, spare iron, 
&c. For going 600 ft. somewhat heavier tools would be 
necessary, but with the same machine the cost would be 
about 240/.; by purchasing a supply of spare box and pin 
stubs,a great many of the special tools shown on the 
drawings could be made by any ordinary blacksmith and 
the stubs closed on. 

The boring machine outfit would not cost over 80/. com- 
plete. Excepting the horse-power and crab winch with 
connecting gear and the screwed ends for the wooden and 
iron pipe rods, there is no part thatcould not be made up 
the country by any carpenter and blacksmith. Most of 
the machines of this class which I saw at work were evi- 
dently constructed by the owners, who, in most cases, I 
found had been mechanics, blacksmiths, or general handy- 
men, well able to make all their own tools, as well as the 
numerous special tools that are found necessary from 
time to time during practical working. 

In situations where many bores may have to be put 
down, and where water and fuel can be conveniently 
obtained, I would certainly recommend the use of steam 
instead of horse-power, for expediting the work, and 
thereby lessening the cost of labour. Almost any make 
of portable engine can be adapted for the purpose. To 
run a 600 ft. drilling apparatus an engine of about 5 horse- 
power would be ample. 

For the generality of work, however, I believe the 
ordinary horse-power machine will be found sufficient, 
though of course slower, both horses and horse keep being 
cheap and always available throughout the country. 

It is unnecessary here to refer to the cost of steam 
engines, as full information can always be obtained from 
any Sydney importer. 

American well-drilling tool catalogues quote prices for 
engines, but English-made engines can be landed in 
Sydney much cheaper. 

Cost of Boring or Drilling.—As regards the cost of 
boring or drilling, I found nearly the one price ruled all 
through the country ; no matter what kind of apparatus 
was used a set contract price seems to have become esta- 
blished. What the net cost was I could not well find out, 
but of course it would vary a little in every case, but see- 
ing the eagerness with which contractors sought for and 
took orders, it is evident the contract quoted below pays 
well. 

The rates are as follows: 


m. %6 ft. 4 ae 
Oto 100 = 100at2 per foot 10 0 
200 ,, 300 = 100,,3 ,, 15 0 
300 ,, 400 = 100,, 4 is oe os ae 
400,,500=100,5 4» . . .. 20 
500,, 550 = 30,6 ,, een 
550 ,, 600 = 50,,7 at ee ss .. 1710 
Cost for boring hole 600 ft. deep .. > «an a 


To this must be added cost of casing, which, as 
before wnentioned, cost when rivetted 3s. per foot, 





£ 

600 ft. 7-in. casing, at 8s... bee ae as 90 0 
Add to this the cost of boarding the contractor 
and his two men, as I found it was the practice 
for the farmers whom the work was being done 
to keep them while at work, say, three men for 

six weeks=one man for 126 days at 2s. as 12 12 

Total cost for a 600-ft. hole ... 205 2 


Say 6s. 10d. per lineal foot. 


If a length of 6-in. casing had to be used the cost would 
be reduced a little. I have allowed six weeks for the 
boring ; this is the outside time a 600-ft. hole would magne 
unless some serious mishap occurred to delay the work. 
1 have already mentioned a case where with the hydraulic 
boring apparatus a hole had been sunk over 500 ft. in 11? 
working days, It must be borne in mind, however, that 
in this case a steam engine was used, and when an al- 
lowance is made for pons water, fuel, stores, &c., the 
cost of the work will nearly mount up to as much as the 
slower horse-power machine. 

Arrangement Adopted in California for Irrigating from 
an Artestan Well.—Upon the completion of a bore if it 
prove a flowing well, the casing is left standing from 4 ft. to 
5 ft. above the surface, an area of about an acre is then 


inclosed to form a reservoir around the well, by raising a | [ 


mound of earth, say 5 ft. high; the land around is cut up 
into about 5-acre paddocks, termed ‘‘checks,” and properly 
levelled off for irrigation; four main feeders, termed 
“* ditches,” are constructed from the central reservoir along 
the boundaries between the checks, the bottom of the 
ditches being kept a little above the surface of the check ; 
very simply constructed wooden gates are placed at the 
opening to each ditch, by raising any one of which the 
water can be led along the ditch and again let out through 
side gates over any one of the surrounding checks needing 
irrigation. Jt will thus be seen that the storage reservoir, 
which holds about 14 million gallons, is filled by the well, 
and emptied daily, or as the land needs it, by running the 
water off renee | the various ditches. [ was informed 
that the farmers generally considered a good well suffi- 
cient for irrigating from 160 to 200 acres of tilled land. 

I experienced great difficulty in obtaining information 
as to the quantity of water discharged from any of the 
wells ; the amount of course varies considerably. Only 
in one or two instances could I get near the tube to 
measure the height the water rose over the lip of the 
pipe, for, as already mentioned, they invariably stood 
= in the centre of a round reservoir some 4 ft. or so 

eep. 

I measured a few that I gained access to, and in these 
instances I found the water rose from 2 in. to 3 in. over 
the lip of the pipe, the local practice being to speak of 
the well as an inch, 2 in., or 3 in. flowing well, as the 
case might be. I only saw a few 3 in. wells, and they 
were considered amongst the best. I estimate the dis- 
charge froma 3 in. well would be about 550,000 gallons 
per twenty-four hours, and from a 2 in. well about 350,000 
gallons per twenty-four hours. Of course there are cases 
where the artesian water rises under very heavy pressure. 
When such are found, pipes can be connected with the 
casing tube, and the water led away for supplying 
buildings. 

A portion of the town of Honolulu, in the Sandwich 
Islands, is supplied from an artesian well in this way. I 
there saw some wells discharging under very heavy pres- 
sure. One was throwing water through a 5 in. pipe toa 
height of at least 25 ft. into the air; but in California I 
did not see or hear of any such wells. 

Torpedoing Wells.—'The system adopted in Pennsy]- 
vania known as “ torpedoing,” for increasing the flow of 
oil wells when first bored, might perhaps be found of use 
in artesian wells. 

When the oil-bearing strata is reached, and the boring 
is considered deep enough, a heavy charge of dynamite, 
with a fuse attached to it, is let down to the bottom of the 
well—or, better still, the dynamite charge may be lowered 
down with insulated wires attached, and when on the 
bottom fired by a portable battery on the surface. The 
explosion shatters the surrounding rock, opening the 
joints, and allows a free escape of the oil to the bore. 
Although this method is almost universally adopted in 
oil wells, I never heard of its being tried in a water- 
bore, but I think the experiment would be worth trying 
with a light charge in a case where water may be met 
with on strong ground. 

Suggestions as to Importing Apparatus.—I have not had 
an opportuuity of making myself acquainted with the 
nature of the apparatus that has been tried or now is 
being used in this colony for drilling or boring for 
artesian wells. I am aware the diamond drill is | Bes 
largely used for boring to test for minerals, but for the 
purpose of obtaining a water supply such drills are quite 
useless owing to the small bore. Diamond drills can, of 
course, be made for all sizes up to 20in. or 24 in. in dia- 
meter, of which latter size Ihave seen one, but when the 
ordinary small bore is exceeded the cost increases rapidly. 
Should the Government not have already imported any 
machine such as I have described in my report, I would 
recommend that an order be sent to either the Gillespie 
Tool Company or the Pierce Well Excavator Company 
—or, perhaps, to both—to send out a machine and com- 
plete outfit suitable for drilling 500 ft. to 600 ft. deep ; 
also, that they be requested to send out an experienced 
man with their machine to work it here upon arrival. 
Iam sure either of the manufacturers would for their 
own sake select a skilful and trustworthy man, who 
would soon train others here into the work. Should 
the department in charge once show that boring can 
be done expeditiously and at a reasonable expense, 
I am persuaded that private enterprise will not be slow 
in coming forward to import the appliances found most 





suitable, and that in a few years’ time the Government 
will be entirely relieved of the trouble of carrying on 
this work, except through the medium of contractors, 
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STEAM BOILERS. 

8491. F. Siemens, London. Heating of Boilers. 
6d. 4 Figs.) May 31, 1884.—The boiler is heated partially or 
wholly by the radiant heat from the flames. Referring to the 
illustration, gas supplied from a producer passes, by a channel A 
and through a valve B, into the combustion chamber, where it 
meets and mixes with airentering by a channel D, the mixture 
being ignited through asmalldoorE. The flame passing througha 
throat, which is smaller than the fire flue, travels along the fire 
flue, and the products of combustion issue by the throat G, and 





























then pass along the flues H, which are arranged in the usual way. 
When the fire flue is of considerable length several rings may be 
introduced to keep the flame out of contact with the metal of the 
boiler, and these may be concentric with the flue as at K, ec- 
centric as at L, or be replaced by arches as at M. The air supply 
may be heated by passing it along channels parallel to the boiler 
flue, the channels being provided with baffle projections O, The flue 
H may have projections P to direct the products of combustion 
against the bottom of the boiler. (Accepted May 26, 1885). 


11,513. E. J. Curten, Bristol. Transverse Water 
Tubes for Steam Boilers. (6d. 3 Fiys.) June 10, 1884.— 
The tubes are constructed without flanges, and the larger ends 
are provided with a collar coned in the contrary direction to the 
taper of the tube, so that when the tube is fitted in the holes of 
the flue, the pressure on the outside of the latter wiil tend to 
tighten both ends of the tubes in the flue, the holes in which may 
be formed with flanges to fit the taper ends of the tubes. The 
smaller end of the tube may also be provided with a collar of 
greater conicity than the tube itself, and the collars may be brazed 
on, screwed to, or formed on the ends of the tubes. Several stems 
may be fixed to the ends of the tube and pass through bridge-pieces 
fixed to the flue. (Accepted April 17, 1885). 


9739. G. Mead, Cardiff. Firegrates for Marine, &c, 
Boilers. (6d. 3 Figs.) July 3, 1884.—The firebars are ar- 
ranged in two tiers or rows, the bars of the upper tier extending 
the whole length of the furnace, passing underneath the front 
dead-plate, and projecting ashort distance outwards. The bars 
of the lower tier are made in two lengths, rest in grooves on bear- 
ing bars, and are fixed directly under the air spaces of the upper 








tier, and so as to leave an air s between the two tiers. 
Referring to the illustration, the bearing bars D for the lower 
bars B are cast in one with the four bearing bars C for the 
upper firebars A. The bars A project beyond the dead-plate 
E as shown. By this arrangement of bars, the air space of the 
grate is greatly increased, and the bars are kept cool. (Ac- 
cepted May 5, 1885). 

9726. J. A. Hanna and T. F. Shellington, Belfast. 
Boilers. (6d. 11 Figs.) July 3, 1884.—The boiler consists 
essentially of pipes, through which the water to be heated circu- 
lates, and which are bent or curved and arranged to form the 
walls between the furnace and an adjacent flue, or between two 
flues, and, in some cases, also the top and the grate of the furnace. 
(Accepted May 22, 1885). 

10,689. G. Stevenson, Airdrie, Lanark. Steam 
Boilers. [¢d. 5 Figs.) July 29, 1884.—Referring to the illus- 
tratioa, the boiler is composed of a horizontal cylindrical vessel 
for containing the water and steam spaces. The principal heating 
surface consists of tubes 7 attached at their upper ends to the 
vessel 6, and extending downwards across two horizontal flues 8, 
9, into a lowerchamber, The tubes 7 have their upper ends re- 
duced and fitted in conical holes in the vessel 6, and are secured 
by nuts having flanges bearing on the internal surface of the 
boiler, or the part passing through the boiler plates may be cylin- 











drical. The upper ends of the tubes are bent so as to pass nor- 
mally through the shell. The lower ends of the tubes are formed 
with round pockets 11, which can be unscrewed. The course of 
the gases from the furnace grate 12 is through the combustion 
chamber 13, in which the heat of the fire gases becomes tho- 
roughly developed before the gases impinge on the cold metal 
surfaces of the boiler, air being admitted for bustion through 
the passage 14. The gases then along the flue 8, and return 
along the lower flue 9, and back by side flues 15 tothe flue 16 and 
tothe chimney, (Accepted May 8, 1885), 
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10,828. J. Corbett, Carlisle. Boilers. {6d. 2 Figs.) 
July 31, 1884.—The back of the boiler is formed with an extended 
deep water space, and the front is provided with a water chamber 
having a movable cover. A series of tubes forming the firebars 
screw into the extended water space at the back, and are con- 
nected to the water chamber at the front by hollow shoulder nuts. 


. S&S R. Smith, London. Furnace Bars. (6d. 
1 Fig.) June 13, 1884.—-A number of alternate curvilinear pro- 
jections and recesses are formed on both sides of the top of the fur- 
nace bars. The lower part of the bar supporting the top is in the 
form of a tapered girder truss having any suitable number of 
zs formed therein. By this construction it is claimed that 





The firedoors slide on or against a bevelled dead-plate, which is ex- 
tended forwards and fitted to the water chamber. (Accepted 
May 19, 1885). 

11,051. J. Blake, Manchester. Steam Generators. 
(6d. 3 Fias.] August 8, 1884.—This refers to Specification 3848 
of 1881. The firebox and the combustion chamber are formed in 
one cylindrically moulded shell, the lower part being a complete 
shell. From the lower part the shell is cut away from the outside 
to about the centre line, and thence vertically upwards. The shell 


the circulation of the airthrough the furnace is greatly increased, 
producing far more perfect combustion, and that the fuel is sup- 
ported so as to leave a number of air spaces along its bottom. 
(Sealed June 12, 1885). 


9433. H. C. Bull, Liverpool. Steam Generators 
and Furnaces. (6d. 4 Figs.) June 26, 1884.—Referring to 
the illustrations, the steam generator consists of three vertical 
cylindrical vessels placed side by side, the central vessel A being a 
water vessel and steam chest, and the two side vessels B, which are 
duplicates, containing the gas-producing furnaces C, combustion 





is completed by rivetting a flat bent plate to the inclined and 
vertical edges, and a curved crown to the top. An opening is cut 
in the inclined part, and leads by a tube, serving as a stay, to the 
outside of the boiler. The fire tubes act as stays to the vertical 
part of the plate. The full cylindrical form of the upper part of 
the shell may be retained, and water tubes be inserted in the 
front portion of this part. (Accepted May 22, 1885). 


1556. S. Fox, Leeds. Corrugated Tubes for Steam 
Boilers. ({6d. 17 Figs.) February 4, 1885.—Sheet or plate 
metal is bent to the tubular form and held in that form by 
temporary means, and whilst so held is corrugated or has undula- 
tions formed in it alternately at opposite sides of the plate and 
running around the tube. These corrugations extend almost to 
the longitudinal joint, which is subsequently completed by rivet- 
ting, welding, or brazing in such form as to increase the section | 
of the metal or thickness of the tube at the joint, except at the 
ends, The thickened part forms a longitudinal strengthening rib | 
and compensates for the absence of corrugations. The rolls for | 
corrugating the plates are provided with grooves to receive with- | 
out pressing the overlapping or juxtaposed flanged or other edges 
oi the plates, so that the corrugations may be formed in an 
annular sense around a tube from one side to the other, but not 
across the longitudinal joint. A flue tube joint may be made by 
turning a portion of the two edges of the metallic plate outward, 
the turned edges being brought together, so that the plane of con- 
tact is radial to the tube. (Sealed June 12, 1885). 


2811. C. A. Knight and G. W. Thode, Glasgow. 
Steam Boilers and Boiler Furnaces. [6d. 4 Fiys.)| 
March 3, 1885 —The furnaces are so constructed that the gases | 
evolved from bituminous fuel are, by properly uniting with air, | 
raised to the high temperature due to chemical combination of the | 
gas and air within the furnace, and before contact with the heat- 
ing surfaces of the boiler. The firegrate is of the ordinary form, 
or is constructed as a gas producer, the fuel being retained by a 
bridge over and beyond which is a combustion chamber of large 
size, having an arched crown of firebrick. The water tubes form- | 
ing the heating surfaces of the boiler are fitted near the bottom of | 
the combustion chamber, and are connected to end pieces com- | 
municating with a steam and water drum. The outlet from the 
combustion chamber is atthe back end and below the tubes. The | 
sides of the combustion chamber are of firebrick. The air for | 
combustion enters above the firegrate, and is preferably previously | 
heated. The upper series of tubes are disposed more widely | 
apart than the lower, so that the heat radiated from the gases | 
may have free access to all the tubes. (Accepted April 14,1885). | 











N 
4133. W. Fairweather, Glasgow. (@. H. Babcock, | 


New York, U.S.A.) Steam Boilers. (4d. 5 Figs.) April 1, 
1885.—The headers are formed in short vertical sections stngted 
to overlap each other, and be connected together at the over- | 
lapping parts. (Accepted May 5, 1885). . 

4134. W. Fairweather, Glasgow. (The Babcock and | 
Wileox Company, and N. W. Pratt, New York, U.S.A.) Steam 
Generators, [{8d. 11 Figs.) April 1, 1885.—This invention | 
consists principally in dividing portions of the generator into | 
separable parts, and connecting the same with expanding nipples | 
adjacent to each other soas to form communicating passages through | 
the divided portions of the steam and waterspaces. Referring to | 
the illustration, the sections a of the steam and water drum are | 
provided with independent heads, and are jointed together by | 
nipples A expanded into the adjacent heads. A steam dome is | 
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chambers D, heating surface J, and feed-water beaters E. The 
crown G of the furnace C is provided with openings for the passage 
of the gases into the combustion chamber D provided with side 
openings for the admission of air. The tubes j extend from the 
plate K forming the top of the combustion chamber to a tube- 
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plate above. Above the tubes j are a similar set of tubes E form- 
ing the feed-water heater. The uptake M leads to the chimney 
‘. The side vessels B are connected to the centre vessel by water- 
ways O, and pipes connect the upper portion of the feed- 
water heaters E with the lower portion of the side vesselaB. The 
lower portion of the vessel A is provided with diaphragms R T 
forming a sediment precipitator, the plates R deflecting the water 
to the centre of the vessel and forming acontracted eS for the 
circulation of the water. Under the plates R are the plates T. The 
furnaces are provided with close-fitting ash-pit doors, with feed 
doors, and with blowers. The arrows on the illustration clearly 
show the circulation of the water. (Accepted April 24, 1884). 


9697. J. Sawyer, London, Furnaces for Steam 
Boilers. (6d. 2 Figs.) July 2, 1884.—A cast-iron frame is 
secured to the lower part of the firebox by screws or bolts, and is 
cast with recesses to receive the ends of the firebars at the back 
of the furnace, sufficient space being left for expansion. A 
wrought-iron spindle is fitted in bearings in the front of the frame, 
and supports wrought-iron flanged levers fitting into recesses cast 
in the bottom edges of the firebars, When the levers are moved 
by hand, the bars are reciprocated, the levers being arranged to 
reciprocate the alternate bars in opposite directions at the same 
time. A wrought-iron shield at each end of the bars regulates the 

dmission to the furnace. Semicircular recesses are formed in the 
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connected to the drum in a similar manner. The main tubes e 
are expanded into the headers d which communicate with the 
drums a through the intermediate manifolds bc connected to the 
adjacent parts by nipples. The tubes f are expanded into 
the manifold b and header d. The mud drum gq is connected to 
the header d by expanded nipples, and isdivided into two or more 
parts connected together by nipples. The cross headers d may be 
divided and connected in the same manner. Flame ‘bridges and 
suspended walls determine the course of the gases. The method 
of forming the headers and their construction is also described. 
(Accepted May 21, 1885). 


STEAM BOILER FURNACES. 


8840. G. F. Orange, St. Austell, Cornwall. Fur- 
naces for Arresting and Utilising the Waste Heat 
thereof. (6d. 6 Figs.) June 11, 1884.—The inclosing walls of 
the firegrate are carried up so as to form pillars over which is laid 
a metallic plate and an arch, the products of combustion passing 
between the pillars into the flues. A metal cylinder having an 
inlet pipe atone end and an outlet pipe at the other end, is placed 
on the arch and within the flue. Air is forced or drawn through 
the cylinder, and is heated, and may be utilised for various pur- 
poses. The flue just above the furnace may be enlarged, and be 
arranged like a regenerator so as to allow the flames to play through 
and amongst the fire slabs of the regenerator. The fire slabs are 
constructed of a combination of metallic and earthy substances, 
such as metallic ores, &c., mixed with fireclay, mica, or asbestvs. 
By causing the draught to pass in and amongst the slabs, the ex- 
cessive and wasteful velocity of the draught is checked and 
regulated, and the slabs become reservoirs of heat tending to 
equalise the temperature of the furnace. (Accepted May 12, 1885). 





top surfaces of the bars at equal distances apart. The bridge is 
formed by a firebrick arch, near the back of the furnace ; a space 
being left between the top of the firebars and the arch. One por- 
tion of the draught is carried downwards under the arch and up to 
the tubes, and the other portion passes over the top of the arch. 
(Accepted April 28, 1885), 


10,003. S. McDoug»ll, Manchester. Grates of Steam 
Boiler, &c., Furnaces. [6d. 4 Figs.) July 10, 1884.—The 
object is to impart such a motion to the firebars that they will 
be kept clean, the air spaces will be kept open, and that the fuel 
will be moved forward carrying the clinker into a chamber pro- 
vided for the purpose. Referring to the illustrations, the cam 
shaft A is made to revolve in the direction shown by the arrow by 
any suitable means, such as a ratchet wheel on the shaft operated 
by a pawl actuated by an eccentric rod. The cams work in 





recesses in the front ends of the bars, the back part of the recess 
in each alternate bar being longer than that in each intermediate 
bar, and the front part of the recess in each alternate bar being 
longer than that in each intermediate bar, As the shaft A re- 
volves the bars are moved forward together by projections E on 
the cam shaft, but the backward motion of the bars is prevented 
urtil the projections E come in contact with the front parts of 
the recesses and the projections F leave the back parts. (Ac- 
cepted May 1, 1885). 


10,198. T. R. Crampton, London. Furnaces for 
Burning Powdered Liquid or GaseousFuel. (4d.) July 
15, 1884.—The bottom of the furnace is formed of a bed of sand sur- 
rounded or not by a water casing. In this bath, when the fur- 
nace is in operation, liquid slag is continuously formed, the 
surplus slag being tapped out. The sides and roof or the roof 
only is provided with a water casing forming part of a steam 
boiler ; the necessary apertures for working the furnace and 
injecting the fuel and for the exit of the gases being made pre- 
ferably through the water casing. The fuel and air are injected so 
that complete combustion shall take place evenly over the whole 
bottom surface of the melted slag. The bottom of the furnace 
may be a water casing covered with slag. These furnaces may be 
employed for melting steel, &c., the steel being placed in the 
slag. (Accepted May 22, 1835). 





10,377. W. Goode, Nottingham. Steam Boiler, &c., 
Furnaces. [6d. 5 Figs.) July 21, 1884.—The bottom of the 
furnace door slides on the top of a front dead-plate A, and its 
front is in the same plane as the back of the furnace front. The 
back of the dead-plate A forms a flange provided with vertical 
slots a from end to end. The front corners of the dead-plate A 
have angular perforations, beyond which is an angular flange B 
secured to the front of the furnace by bolts, and having slots B! 
through which air passes to sides and crown of the flue, being 
admitted through the angular perforations in the dead-plate. 
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The slots a allow dust and refuse to pass to the ash-pit. The front 
of the back dead-plate is also provided with a flange having 
vertical slots, Each firebar consists of a vertical web thicker at 
the top than at the bottom, the bottom edge forming a curved 
line as shown by the dotted line, Fig. 2. The thick top edge is 
reticulated on each side reversely, i.e., each projection on one side 
is opposite a recess on the other. Each projection gradualiy 
narrows downwards until it dies in the vertical flange and is curved 
towards the front of the furnace both at the top and bottom. 
Studs on the bars keep them at the proper distance apart, and 
do not prevent raking between the bars. (Accepted May 8, 
1885). 


10,634. D. Morris. Carnoustie, Forfar. Smoke 
Consuming Apparatus for Furnaces. [6d. 8 Figs.) 
July 26, 1884.—A pipe is arranged within the flue which surrounds 
the boiler. The external air enters the pipe at one side of the 
front of the furnace and is drawn through the pipe and issues 
into the fire at the other side of the front of the furnace, it having 
travelled round the length of the boiler and become highly heated. 
The pipe may be provided with a valve preferably at its inlet and 
so connected to the firedoor, that the opening of the same will 
admit a current of heated air to the fire, or the valve may be opened 
and closed at particular times by clockwork mechanism. (Ac- 
cepted May 12, 1885). 


10,766. H. Thompson, London. Boiler Furnaces, 
&c. (td. 2 Figs.) July 30, 1884.—The bottom or firegrate of 
the furnaces is constructed with a hinged front portion, so that 
the coal, after being coked, can be delivered on to the firegrate. 
Referring to the illustration, the front portion D of the bottom 
of the furnace is hinged, and is provided with a weighted prolon- 
gation below the hinge and situated within the ash-pit. The space 
in front of the part D is closed by a door provided with a 
number of apertures, and in front of this door is a second door 

The ash-pit is closed by a door I. The interior of the fur- 
nace can be inspected through the door K. To light the fires the 


be 
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doors are opened as shown in dotted lines, and the plate D brought 
into the position shown. Wood and cinders are then placed on 
the firebars F, anda emall quantity of coalon the plate D. The 
heat from the burning wood causes a certain amount of gas and 
smoke to be given off by the coal, which gases pass over the burn- 
ing wood or through the perforations in the inner door down into 
the ash-pit and up through the burning material. As the fuel on D 
becomes coked, more is added, and the whole is carried forward 
from time to time on tothe bars F by turning the plate D on its 
hinge. The doors G and I are provided with suitable apertures. 
(Accepted May 15, 1885). 


3165. W.P. Thompson, London. (4. Backus, Detroit, 
Mich., U.S.A.) Farnmaces. (4d. 3 Figs.) March 11, 1885.—A 
depending wall is located in the midst of the combustion chamber 
and above the grate. An arch is located in front of the wall, the arch 
and wall being arranged to form a coking oven in front of the com- 
bustion chamber. Air is admitted to the combustion chamber and 
coking oven in front of the wall. A space is preferably left between 
the arch and the boiler to prevent cold air from striking the boiler, 
and to permit hot air to radiate between the arch and the boiler. The 
air admitted to the combustion chamber or coking oven in front 
of the wall is directed downwards upon the fuel bed to aid com- 
bustion. (Accepted April 14, 1885). 


4666. J. S. Booth, Wakefield. Construction of 
Boiler, &c., (4d. 4 Figs.) April 15, 1885.—In 
order to extend the fire space, the firebars are arranged on bearers 
constructed in such a manner that when the firebars are in 
go assume an arched or zig-zag form. (Accepted May 
15, 1885). 


5146. T. S. Dobson and A. Murfet, Nottingham. 
Firebars for Furnaces. (id. 3 Figs.) April 25, 1885.—Each 
bar comprises a vertical web the lower portion of which is corru- 
gated horizontally the whole of its length, the upper portion being 
formed into a number of vertical grooves reversely placed upon 
each side. The closed end of each groove is slightly narrower 
than the outer open end, the open ends lying exactly opposite 
the grooves of the next adjacent bars. Each bar is strengthened 
with ribs placed on each side alternately which prevent any 
warping of the bar and dispense with distance pieces. Each bar 
has a square shoulder at each end provided with a stud. (Accepted 
May 26, 1885). 


STEAM BOILER FITTINGS. 
6821. S. A. Johnson, London. Tube Stopper for 


| Boilers. (6d. 2 Figs.) ’ April 25, 1884.—An elastic ring is 


situated between two cones threaded on toa shaft insuch a manner 
that when the shaft is rotated, the cones approach one another 
and force out the elastic ring against the internal surface of the 
tube. An elastic ring with its cones is fitted at each end of the 
rod, and so as to bear just within the ends of the tube. One 
of the cones at either end of the tube is preventedfrom rotating 
with the rod by alever, (Accepted April 17, 1885). 

9854. A. O. Stopes, Colchester. Cleaning Boiler 


Plates Exposed to the Action of Fire in the Flues, 
(6d. 4 Figs.) July 7, 1884.—The apparatus consists of a brush 
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referably composed of steel wires, or of a scraper curved to con- 
orm to the contour of the surface to be cleaned. The brush or 
scraper is provided with supporting and guiding rollers running 
on guide grooves or rails within the flue, and, if desired, with 
springs for holding it by a yielding pressure up to its work. The 
brush or scraper is operated by a long handle composed of one or 
more secticns connected together by screwing, and is traversed 
longitudinally to and fro. The apparatus is introduced through 
the ordinary soot doors, or through special removable doors ex- 
posing the entire flue. (Accepted May 8, 1885). 


10,492. C. D. Abel, London. (4. C. de Dion, G. T. 
Bouton, and C. Trepardoux, Paris). Automatically De- 


termining the Feed cf Steam ilers to Main 
Constant Water Level. [id. 1 Fig.) July 23, 1§84.—The 
small engine, usually employed to work the feed pump of a steam 
boiler, has its supply pipe connected to the boiler at the level 
which the water should have in the boiler. While the water re- 
mains below that level, the engine receives steam and works the 
feed pump; but should the water rise above the proper level, the 
engine would receive water and work more slowly giving less feed 
to boiler, and by withdrawing water from the boiler would rapidly 
lower the level therein. The discharge from the engine is led 
into the feed supply tank. (Accepted May 1, 1885). 


10,234. J. H. Johnson,London. (P. A. Buisson, Paris). 
Automatic Feed Regulators for Steam Boilers. [6d. 
1 Fig.) July 16, 1884.—The equilibrium of balanced pistons 
and air valvegis destroyed by fluctuations in the water level in the 
boiler, the rate of supply of water being increased or diminished. 
Referring to the illustration, which clearly shows the construction 
of the apparatus, the pipes V and O are connected respectively to 
the steam and water spaces of the boiler, so that the pressure 
exerted on the outer side of the right-hand piston C exceeds that 
exerted on the left-hand piston C by an amount corresponding 











with the height of the column of water above the piston C, this 
excess being compensated for by a very delicate adjustable 
spring N. A small tube P leads off condensed water from the 
left-hand cylinder A. It will thus be seen that as the water level 
in the boiler varies the pistons C and valves B will be operated so 
as to open or close, more or less, the inlet of water from the 
pump. It will be seen that the water pressure on the discs B and 
pistons C counterbalance one another. When the apparatus is 
vertical the spring N also serves to counterbalance the weights 
of the moving parts. (Accepted May 5, 1885). 


10,832. H. H. Lake, London. (N. £. Joly, Paris). Con- 
densing Steam and Feeding Boilers. [6d. 7 Figs.) 
July 31, 1884.—The exhaust pipe passes through a cistern contain- 
ing the feed water, and arranged near the cylinder. The exhaust 
pipe leads from the cistern to a vertical column which it ascends. 
A small quantity of cold water is ejected as aspray, and falling 
down thecolumn comes in contact with the steam escaping by 
holes in the exhaust pipe. The condensed water flows off at the 
bottom of the column and passes into the cistern, the passage 
being regulated by a valve and float in the cistern. A valve or 
cock is arranged in the feed pipe, so as to cause the feed water to 
enter the boiler or return to the cistern according to the level of 
the water in the boiler, the feed-pump being arranged to circulate 
the water. The valve may be operated by a float, and be com- 
bined with whistles for indicating the want or excess of water. 
(Accepted May 26, 1835). 

11,001. J. Murray, Glasgow. Cleaning Boiler Tubes. | 
{4d. 4 Figs.] August 6, 1884.—The scraper consists of a central | 
spindle screwed at each end and fitted with screw caps, between 
which a long sleeve is fitted over the spindle. Around the sleeve 
is fitted a strip of cording cloth or similar material provided with 
wire bristles, the cloth being secured by nailing. The screwed | 
ends of the spindle are attached to a handle. When the wires of | 
the cloth by repeated use become set in one direction, one of the | 
nuts is unscrewed and the sleeve reversed end for end. The outer | 
ends of the nuts are preferably conical. (Accepted May 15, 1885). 


11.266. W. Taylor, London. Ferrule for Steam | 
Boiler Tubes. (4d. 7 Figs.) August 14, 1884.—The ferrule 
consists of a long tube having one end of larger diameter, and 
provided or not with a curved flange. The part of larger diameter | 
fits into the tube and keeps the parts in their relative positions. 
The outer edge of the curved flange bears against the tubeplate 
and protects the end of the tube. (Accepted May 19, 1885). 


12,618. J. Kirkaldy, London. Supplying Heated 
Feed Water to Steam Boilers. [6d. 3 Figs.) September 
19, 1884.—The feed water is supplied in such manner that not only 
may the water be heated as it is supplied to the boilers during the 
time the engines are running, but also so that it may be heated at 
the time when the boilers are being filled by pumps worked by a 
donkey engine before the main engines are started. The feed 
water in its passage from the pump of the engine is passed 
through afeed-water heater. A branch pipe leads from the pipe, 
connecting the pumps to the heater, to the pumps worked by the 
donkey engine, the junction being provided with a three-way cock 
so that the water from either set of pumps can be passed through 
the heater whilst the other set are cut off. Steam can be supplied 
to the heater either from the main boiler or from the boiler of 
the donkey engine, the passage being controlled by a three-way 
cock. A pipe leads any condensed steam from the other end of 
the heater to the hot-well. (Accepted April 10, 1885). 


13,748. J. Howe, Gateshead. Feed-Water Heaters. 














THE END OF THE THIRTY-NINTH VOLUME. 


(6d. 2 Figs.] October 17, 1884.—A vessel is provided w'th aper- 
tures for the ingress and egress of the exhaust steam and with a 
tubular coil fixed centrally within it. The feed water enters the 
top of the coil and passes from the lower end direct to the boiler 
or into the vessel from which it is drawn by a pump and forced 
into the boiler. A float acting ona valve at the bottom of the 
vessel regulates the quantity of water in the vessel. (Accepted 
May 12, 1885). 


16,327. T. Mackenzie, Wednesbury. Combined 
Safety Valve and Low-Water Alarms for Steam 
Boilers. (6d. 8 Figs.) December 12, 1884.—Referring to the 
illustration, steam is admitted from the boiler to a cylinder a | 
secured to the boiler plate 6 by a passage 1, to the valve e hy a 
passage 2, and to the valve / by apassage 3. As the water in the 
boiler lowers, the rod h is also lowered, and thus opens a valve m 
admitting steam to the whistle J, thus giving the alarm and re- 














ducing the pressure on the piston d, which rises and opens the | 
main valve g, giving immediate relief to the boiler when at low 
water. When the steam in the boiler rises above the pressure 
allowed, the valve e will lift the smaller valve /, which will reduce 
the pressure on the piston d which rises and opens the main valve 
g. The passage 1 is made of such size that the egress of the steam | 
through the whistle or the valve /, is greater than the ingress | 
through the passage 1. (Accepted May 12, 1885). | 


| 
2610. T. R. Summerson, peemngpen. Durham. | 
Gland and Stuffing-Box for Water-Gauge Fittings | 
for Steam Boilers. {id. 4 Fiys.| February 26, 1885.—A gap | 
or slot iscut in the rim of the stufting-box of sutticient width to | 
allow the gauge glass to enter, and is closed by a tongue which | 
projects below the gland sufficiently to retain the packing in the | 
stutting-box. The tongue isin one piece with the gland or is at- 
tached by a washer upon which the gland or gland nut imme- 
diately presses. The gap is preferably the full depth of the 
stutting-box. (Accepted May 1, 1885). 


3979. W. Fairweather, Glasgow. (G@. H, Babcock and | 
L. Pine, New York, U.S.A.) Water Heaters and Puri- | 
fiers. (6d. 8 Figs.) March 28, 1885 —The water is caused to | 
spread itself ina very thin film over the interior surface of an in- | 
verted cone, while it comes in contact with steam and a steam | 
heated surface. In a modification the water is caused to fall in | 
a finely divided’condition through an atmosphere of steam, whence | 
it is carried to the lower portion of a settling chamber, and gra- | 
dually rises through a filtering medium, and is delivered in a 
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purified condition. Referring to the illustration, the feed water 
at a sufficient pressure is delivered through an annular pipe E 
Laving openings arranged to cause the water to issue tangentially 
to acircle which may be smaller in diameter than the ring. The 
water strikes obliquely on the interior surface of the inverted cone 
B, and flows spirally in a thin filin to the pipe C and lower part of 
the shell A. The thin film of water is exposed to the action of 
steam which enters by the pipe e, and envelopes the cone B exter- 
nally and internally. The water is thus heated to the temperature 
of the steam, and deposits its impurities in the bottom of the shell 





-_ 


densed Water from Steam Pipes, &c. (6d. 
, December 18, 1884.—A thin copper tube is arranged centrally within 


A, the water rising in the shell and passing by a pipe P, extended 
up to the desired level within the shell A, to the bottom of a filter 
chamber H partially filled with coke, charcoal, and sand, sup- 

rted onagrate. It passes from the upper part of the chamber 
“ an outlet pipe I to the boiler or other receptacle, the pipe I 
being provided with a check valve. A valve in the pipe G serves 
to cut off connection between the shell A and filter H. A pipe L 
connects the steam chamber of the shell A with the upper part of 
the filter so that the filter can readily be cleared by passing steam 
through it, a suitable blow-off cock being provided. The pipe L 
also actsas a safety valve allowing of the passage of water should the 
filter get clogged, the water rising in the shell A until it reaches 
the pipe L. In the modification, the shell A is divided into two 
compartments one above the other, the water in the form of a 
spray mixing with the steam in the upper compartment, and the 
lower compartment serving as a filter. (Accepted April 28, 1885). 

3090. F. L. McGahan, Indianapolis, U.S.A. Boiler 
Flue Cleaners. (4d. 2 Fiys.) March 9, 1885.—A steam 


| jet is discharged with sudden force through the flue, and the 


steam is automatically shut off when changing from one flue to 
another. A steam pipe connected by a series of flexible con- 
nections with the steam space of the boiler has attached to one 
end a nozzle having two interior compartments connected by a 
passage closed by a sliding valve. One compartment is connected 
with the steam supply pipe, and the other terminates ina cy- 
lindrical piece of slightly less diameter than the interior of the 


| flue, and heving annular openings in the outer end, near the 
| periphery. 


An annular plate, larger than the flue, and having 
arms attached to acentral hub, slides longitudinally on the cy- 
lindrical portion, and is connected by a central stem to the sliding 
valve. The steam pressure keeps the valve closed until the nozzle 
is inserted in the flue, and a sharp thrust made pushing the 
nozzle forward, but leaving the plate behind, and so opening the 
valve. (Accepted May 5, 1885). 


4797. T. and S. Smith, Nottingham. Steam Safety 
Valves with Pressure Gauge Combined. (4d. 5 Fiys.) 
April 18, 1885.—Two vertical pillars united at their upper ends by 
a crossbar terminate at lower ends in a ring secured by screws 
passing through projections to the valve seat flange attached to 
the boiler by screws. Each valve is weighted by two coaxial 
pwr fa coiled the reverse way; their upper ends being 
retained by a brass cap, in the centre of the upper side of which 
bears the point of the adjusting screw passing through the cross- 
head. Fingers on the brass cap indicate by means of an index on 
the pillars the pressure at which the valve is weighted. The 
lower ends of the springs bear on a plate connected by a ball-and- 


| socket joint toa centre pin bearing with its point on the centre 


of the valve. A stem projects centrally upwards from the plate 

and enters a tube projecting downwards from the brass cap. 

Passages lead from below the valve seat to the top of the vertical 

— to which a pressure gauge can be connected. (Accepted 
ay 19, 1835). 


BOILER COMPOUNDS. 


8661. E. Morris, Wigan. Composition for Prevent- 
ing and Removin crustation in Boilers. (2d.) 
June 6, 1884.—This consists of a mixture fof about 20 Ib. of “ am- 


monia,” and 1 Ib. of plumbago. (Accepted May 1, 1885). 


10,185. C. J. and W. T. Arnell, Newport, Isle of 
ae. Injecting Boiler Compositions into Steam 
Boilers through the Feed- Water Pipe. (6d. 1 Fiy.) 
July 15, 1884.—A vessel containing the water to be injected is 
connected to the barrel of the feed-pump or the intake of the in- 
jector by means of a pipe provided with a cock or valve and with 
a back check valve; the vessel being arranged above the point of 
connection with the pump barrel or intake of the injector. (Ac- 
cepted April 28, 1885). 

11,518. A. M. Clark, London. (Van Baerle and Co., 

orms, Germany). Anti-Incrustation Composition for 

) Boilers, (2d.) August 21, 1884.—A soluble silicate 
either dry or in solution is mixed with carbonate of soda and put 
into the steam boiler. (Accepted May 29, 1885). 


Co en. Preventing 
. [4d. 2 Figs.) March 11, 
1835.—A copper rod enters a zinc block through a stuffing-box, 
and is provided with projections which enter recesses in the zinc 
block. The zine is thus cau to waste away from the outside, 
—_ at the junction of the two metals. (Accepted April 14, 


STEAM TRAP. 


Johnson, London. Discharging Gon. 
2 Figs.) 


16,629. J. 


an ironchamber, The steam passes down the inclosing chamber 


; and copper tube, which latter is fitted at its bottom with a gun- 
| metal plug. Above the top of the plug the tube is perforated. 


The condensed water flows through the chamber and tube and 
surrounds the tube which contracts and raises the plug from 


| 4 seat and permits the water to escape from the chamber until it 


is again expanded by the steam, The water of condensation may 
be ejected at a pressure equal to half the contact steam pressure 
and into a feed tank. (Accepted May 22, 1885). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








THE British Assocration.—The Organising Com- 
mittee of Section A of the British Association have 
arranged for the following discussions at the Aberdeen 
meeting: 1. On Kinetic Theories of Gases; 2. On 
Standards of White Light. It would be convenient if 
those wishing to take part in the discussions would send 
> = names before the meeting to the Recorder of Sec- 
ion A, 
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